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WHAT IS KNOWN ON THIS TOPIC 
 

• Sentinel lymph node (SLN) mapping represents a less invasive staging technique and may 

replace pelvic lymphadenectomy in the nodal staging of women with early-stage cervical cancer.  

Lymphedema is a well-known late effect after radical pelvic lymphadenectomy. There is a 

rationale to adopt SLN mapping in women with early-stage cervical cancer with a low risk of 

nodal metastases due to the high sensitivity and negative predictive value.  

• Evidence on the sensitivity and negative predictive value of SLN mapping in women with larger 

tumors is limited since much of the available data relies on a mixture of different risk profiles 

such as tumor size.  

• Studies in women with cervical cancer tumors >20 mm have shown lower SLN detection rates 

and a higher risk of false-negative SLNs, presumably due to tumor cells blocking lymphatic 

channels. 

• Compared with other imaging modalities, FDG-PET/CT has shown a high sensitivity and 

specificity to detect nodal metastases in women with cervical cancer. However, this primarily 

applies to women with locally advanced disease.  

• In 2018, The International Federation of Gynecology and Obstetrics (FIGO) revised cervical 

cancer staging to optimize differentiating prognostic outcomes. This has caused significant 

stage migration with unknown treatment consequences. 

• There is limited evidence regarding the incidence, severity, and impact on quality of life of 

lymphedema in women who undergo SLN and/or pelvic lymphadenectomy for cervical 

cancer.
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WHAT THIS THESIS ADDS 
 

• In a Danish pilot study, we showed that the surgeon proficiency with SLN mapping is high and 

corresponds to international recommendations. (Paper 1) 

• SLN mapping seems to be an adequate staging procedure in women with early-stage cervical 

cancer tumors ≤20 mm. The detection rate is high, and the adoption of the technique represents 

a valuable compromise between the risk of overlooking metastases and the risk of 

complications after radical pelvic lymphadenectomy. (Paper 2) 

• In women with early-stage cervical cancer tumors >20 mm, SLN mapping is highly sensitive 

but requires full adherence to a surgical SLN algorithm. (Paper 2) 

• The addition of SLN mapping to pelvic lymphadenectomy in women with early-stage cervical 

cancer leads to increased detection of lymph node metastases. (Paper 2) 

• The contribution of FDG-PET/CT in nodal staging of women with cervical cancer FIGO I 

stages with tumors ≤40 mm seems limited. (Paper 2) 

• The revised FIGO-2018 staging system causes stage migration for a large proportion of women 

with early-stage cervical cancer. The attention on depth of invasion rather than horizontal 

dimension in FIGO-2018 staging seems to correctly reflect the risk of metastases. (Paper 3) 

• Risk factors significantly associated with lymph node metastases are FIGO-2018 ≥ IB2, 

proportionate depth of invasion > 2/3, and lymphovascular space invasion. (Paper 3) 

• Women who undergo SLN mapping only have a very low risk of reporting early lymphedema 

three months postoperatively. (Paper 4) 

• In contrast, women who undergo SLN mapping combined with pelvic lymphadenectomy have 

a high incidence of lymphedema, impairing their physical performance and appearance three 

months postoperatively. (Paper 4) 

• Early lymphedema is significantly associated with impairment of several physical, psychological, 

and social aspects of quality of life in women with early-stage cervical cancer. (Paper 4) 
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ABBREVIATIONS 
 
SENTIREC, sentinel node mapping in women with cervical cancer 

PL, pelvic lymphadenectomy 

QoL, quality of life 

SLN, sentinel lymph node 

NPV, negative predictive value 

FDG-PET/CT, fluorodeoxyglucose-positron emission tomography/computed tomography 

FIGO, the federation of international gynecology and obstetrics 

HPV, human papilloma virus 

LVSI, lymphovascular space invasion 

ICG, indocyanine green 

MRI, magnetic resonance imaging 

BMI, body mass index 
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EORTC, the european organization of research and treatment of cervical cancer 
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LYMQOL, lymphedema quality of life tool 
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1. ENGLISH SUMMARY 
 
Sentinel lymph node (SLN) mapping is a less invasive and more accurate nodal staging technique that 

may replace radical pelvic lymphadenectomy (PL) in women with early-stage cervical cancer. However, 

evidence regarding the accuracy of SLN mapping in women with tumors >20 mm remains scarce. 

Further, there is limited evidence regarding the potential reduction of lymphedema and its effects on 

quality of life (QoL). The overall aim of this PhD thesis was to investigate the clinical aspects of the 

SLN mapping procedure, including the technique, accuracy, and patient-reported lymphedema in 

women with early-stage cervical cancer.  

 

To achieve this objective, we conducted a multicenter pilot study (Paper 1) and a national multicenter 

prospective cohort study (SENTIREC CERVIX) (Papers 2, 3, and 4).  

 

In Paper 1, we facilitated structured surgical training in national centers that undertake the surgical 

treatment of cervical and endometrial cancer in Denmark to ensure surgeon proficiency of the SLN 

mapping technique. Each center performed a minimum of 30 surgical procedures due to the previously 

documented learning curve when implementing SLN mapping. The four centers performed a total of 

140 (range 30-46) procedures following a protocolled introduction to SLN mapping. The total SLN 

detection rate was 91.3%, with 68.8% bilateral mapping. The cumulative SLN detection rate was above 

the pre-set criterion of 80% from the beginning of inclusion at three centers, while one center reached 

the criterion after 20 procedures.  

 

In Paper 2, we evaluated SLN mapping in women with early-stage cervical cancer and investigated the 

accuracy of SLN mapping and fluorodeoxyglucose-positron emission tomography/computed 

tomography (FDG-PET/CT) in women with tumors >20 mm. We included women with cervical 

cancer in a national prospective cohort study from March 2017 – January 2021 to undergo SLN 

mapping in addition to their standard operation. Women with tumors ≤20 mm underwent SLN only. 

Women with tumors >20 mm underwent completion PL and removal of FDG-PET/CT positive 

nodes. We determined the SLN detection rate and the incidence of nodal disease in all women. Further, 

the sensitivity and negative predictive value (NPV) of SLN mapping and the sensitivity, specificity, 

NPV, and positive predictive value (PPV) of FDG-PET/CT were assessed in women with tumors 

>20 mm. We included 245 women, in whom 38 (15.5%) had nodal metastasis. The SLN detection rate 

was 96.3%, with 82.0% bilateral detection. Nodal metastatic disease was detected in 5.4% of 130 

women with tumors ≤20 mm and in 27.0% of 115 women with tumors >20 mm. In a stratified analysis 
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of 103 women with tumors >20 mm, 27 (26.2%) had nodal metastases. The sensitivity of SLN mapping 

adhering to the algorithm was 96.3% (95% confidence interval (CI) 81.0-99.9%), and the NPV was 

98.7% (95% CI 93.0-100%). For FDG-PET/CT imaging the sensitivity was 14.8% (95% CI 4.2-

33.7%), the specificity 85.5% (95% CI 75.6-92.5%), the NPV 73.9% (95% CI 63.4-82.7%), and the 

PPV 26.7% (95% CI 7.8-55.1%).  

 

In Paper 3, we evaluated if the revised International Federation of Gynecology and Obstetrics (FIGO) 

2018 staging in women with early-stage cervical cancer correctly predicted the risk for nodal metastases. 

We reallocated women from FIGO-2009 to FIGO-2018 stages and used regression models to 

investigate the risk ratio (RR) of FIGO-2018 stages and tumor characteristics associated with nodal 

metastases. Stage migration occurred in 54.7%; due to tumor size or depth of invasion in 71.6%, and 

due to nodal metastases in 28.4%. In multivariate analysis, risk factors significantly associated with 

nodal metastases were FIGO-2018 ≥ IB2 (RR 5.0, 95% CI 2.3-10.9, p < 0.001), proportionate depth 

of invasion > 2/3 (RR 1.9, 95% CI 1.1-3.4, p = 0.03), and lymphovascular space invasion (RR 5.6, 

95% CI 2.9-10.6, p < 0.001).  

 

In Paper 4, we assessed patient-reported incidence and severity of lymphedema and its impact on QoL 

in women with early-stage cervical cancer who underwent SLN mapping only or SLN+PL as part of 

their primary surgery. A total of 200 women completed validated patient-reported outcome measures 

before surgery and three months postoperative. The incidence of early lymphedema was 5.6% (95% 

CI 2.1-11.8%) in women who underwent SLN mapping only and 32.3% (95% CI 22.9-42.7%) in 

women who underwent SLN mapping and PL. Lymphedema symptoms did not impair physical 

performance (p = 0.09) and appearance (p = 0.2) in women who underwent SLN mapping only. In 

women who underwent SLN+PL, lymphedema symptoms were severe with impairment of physical 

performance (p = 0.001) and appearance (p = 0.007). Reporting lymphedema was significantly 

associated with impaired body image (p = 0.002), physical- (p = 0.008), role- (p = 0.04), and social 

functioning (p = 0.007), and a higher level of fatigue (p = 0.01) and pain (p = 0.04).  

 

The results of this thesis contribute with high-quality data regarding clinical and patient-related aspects 

of the SLN mapping procedure in women with early-stage cervical cancer. Our study has high external 

validity since all national cancer centers participated with a high participation rate. We show that SLN 

mapping seems to be an adequate staging procedure in early-stage cervical cancer tumors ≤20 mm. In 

tumors >20 mm, SLN mapping is highly sensitive but demands full adherence to the SLN algorithm. 
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The contribution of FDG-PET/CT in nodal staging of women with FIGO I stages with tumors <40 

mm seems limited, and we suggest reserving it for women with locally advanced disease. The revised 

FIGO-2018 staging system with attention on depth of invasion rather than horizontal width seems to 

correctly reflect the risk of metastases since women with depth of invasion ≤5 mm have a low risk of 

lymph node metastases independent of tumor size. Further, we show that women who undergo SLN 

mapping only rarely develop early lymphedema. In contrast, women who undergo completion PL have 

a high incidence of lymphedema, impairing physical performance and appearance. Finally, we 

demonstrate a considerable deterioration of QoL in women reporting lymphedema, involving several 

areas of psychological well-being and physical functioning. 

 

Implementing research into the clinical everyday setting is crucial. With this project, SLN mapping was 

introduced to women with early-stage cervical cancer in Denmark. These studies contributed to 

changing the Danish national guidelines for nodal staging of women with early-stage cervical cancer. 

The more accurate and less invasive SLN mapping technique is now implemented as standard 

procedure, replacing PL in women with tumors ≤20 mm. In women with tumors >20 mm, we suggest 

that SLN mapping is an accurate method for nodal staging, which may replace PL due to the high 

sensitivity and increased detection of nodal metastases allowing for improved allocation to adjuvant 

therapy. However, due to the explorative nature of this study and the awaited recurrence and survival 

data from larger studies, we cannot yet finally conclude on the accuracy and the oncological safety of 

SLN mapping in women with tumors >20 mm. Until the oncological safety is established, we 

recommend SLN mapping combined with PL in women with tumors >20 mm. This recommendation 

has now been adopted in the Danish national guidelines.  

 

Our results on the association between lymph node metastases and stages of the revised FIGO-2018 

system have contributed to supporting the Danish recommendations of treatment decisions in the 

adaptation to FIGO-2018. We confirm that women with FIGO-2018 ≥ IB2, proportionate depth of 

invasion > 2/3, and lymphovascular space invasion have a significantly higher risk of nodal metastases. 

However, we note that a large number of women with these intermediate-risk factors do not have lymph 

node metastases and may not need adjuvant therapy. The implementation of SLN mapping with 

ultrastaging has improved the identification of women with a higher risk of recurrence due to the 

increased detection of nodal metastases. However, if no lymph node metastases are identified, it could 

be considered to omit routine adjuvant therapy in women with intermediate-risk factors.  
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We comprehensively mapped patient-reported lymphedema and contribute new evidence regarding 

patient-related effects of SLN only and of SLN with completion PL. Our study provides new 

knowledge for patient information, communication, and shared-decision making regarding future 

standard staging procedures in which information on accuracy, oncological safety, along with 

advantages and possible disadvantages of the procedure, should be taken into account. Future updated 

long-term results of the SENTIREC CERVIX study will provide oncological safety data in women 

with tumors ≤20 mm besides longitudinal patient-reported outcome assessment of lymphedema and 

its impact on QoL after SLN only and SLN with completion PL.  
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2. DANSK RESUMÈ 
 
Skildvagtlymfeknude (SLN) kortlægning er en mindre invasiv og mere nøjagtig procedure for kirurgisk 

stadieinddeling, som muligvis kan erstatte radikal pelvin lymfeknudefjernelse (PL) hos kvinder med 

tidlige stadier af livmoderhalskræft. Metoden er tidligere fundet at være sikker ved små kræftknuder i 

livmoderhalsen. Der savnes dog forsat viden om metodens nøjagtighed når den anvendes til kvinder 

med større livmoderhalskræft-tumorer (>20 mm). Der er ligeledes sparsom viden om den nøjagtige 

forekomst af lymfødem efter fuld lymfeknudefjernelse i bækkenet, og om hvorvidt SLN-kortlægning i 

sig selv medfører lymfødem selvom kun få lymfeknuder fjernes. Endelig er det uvist, hvordan 

forekomst af lymfødem påvirker kvindens livskvalitet. Det overordnede formål med denne Ph.d.-

afhandling var at undersøge de kliniske aspekter af SLN-kortlægning, herunder teknikken, 

nøjagtigheden samt patient-rapporteret lymfødem hos kvinder med tidlige stadier af cervixcancer.  

 

For at belyse disse formål gennemførte vi et multicenter pilot studie (Paper 1) samt et landsdækkende 

multicenter prospektivt kohorte studie (SENTIREC CERVIX) (Paper 2, 3, og 4).  

 

I artikel 1, faciliterede vi landsdækkende struktureret kirurgisk træning ved centre, som varetager den 

kirurgiske behandling af livmoderhals- og livmoderkræft i Danmark for at sikre de kirurgiske 

færdigheder i SLN-kortlægningsteknikken. Hvert center skulle udføre minimum 30 procedurer i 

henhold til tidligere publiceret indlæringskurve. De fire centre udførte i alt 140 (range 30-46) 

procedurer efter en protokolleret introduktion i SLN-kortlægning. Den totale SLN-detektions rate var 

91.3%, heraf 68.8% med detektion i begge sider af bækkenet. Den kumulative SLN-detektionsrate var 

over det forudsatte kriterium på 80% på tre centre fra inklusionens start, imens et center opnåede målet 

efter 20 procedurer.  

 

I artikel 2, evaluerede vi SLN-kortlægning hos kvinder med tidlige stadier af livmoderhalskræft og 

undersøgte nøjagtigheden af SLN-kortlægning og fluorodeoxyglukose-positron emissions 

tomografi/computer tomografi (FDG-PET/CT) ved tumorer >20 mm. Vi inkluderede kvinder i et 

national prospektivt kohorte studie fra marts 2017 – januar 2021 til at gennemgå SLN-kortlægning i 

tillæg til deres standard operation. Kvinder med tumorer >20 mm gennemgik PL samt fjernelse af 

FDG-PET/CT positive lymfeknuder. Kvinder med tumorer ≤20 mm fik foretaget SLN kortlægning 

sammen med deres vanlige procedure. Vi beregnede SLN-detektionsrate og incidensen af lymfeknude 

metastaser hos alle patienter. Desuden, sensitivitet og den negative prædiktive værdi (NPV) af SLN-
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kortlægning samt sensitiviteten, specificiteten, NPV og den positive prædiktive værdi (PPV) af FDG-

PET/CT. I alt inkluderede vi 245 kvinder. Heraf havde 38 kvinder (15.5%) lymfeknude metastaser. 

SLN-detektionsraten var 96.3%, med 82.0% bilateral detektion. Lymfeknudemetastaser blev 

identificeret hos 5.4% af 130 kvinder med tumorer ≤20 mm og hos 27.0% af 115 kvinder med tumorer 

>20 mm. I en stratificeret analyse på 103 kvinder med tumorer >20 mm havde 27 (26.3%) lymfeknude 

metastaser. Sensitiviteten af SLN-kortlægning ifølge algoritmen var 96.3% (95% CI 81.0-99.9%) og 

NPV 98.7% (95% konfidensinterval (CI) 93.0-100%). For FDG-PET/CT var sensitiviteten 14.8% 

(95% CI 4.2-33.7%), specificiteten 85.5% (95% CI 75.6-92.5%), NPV 73.9% (95% CI 63.4-82.7%), og 

PPV 26.7% (95% CI 7.8-55.1%).  

 

I artikel 3, evaluerede vi om den reviderede Internationale Forbund for Gynækologi og Obstetrik 

(FIGO) 2018 stadieinddeling korrekt afspejler risiko for lymfeknudemetastaser hos kvinder med tidlige 

stadier af livmoderhalskræft. Vi tildelte kvinder med FIGO-2009 et nye stadium i henhold til FIGO-

2018 stadieinddeling.  I regressionsanalyser, undersøgte vi risiko-raten (RR) for FIGO 2018 stadier og 

tumor karakteristika og deres association med tilstedeværelse af lymfeknudemetastaser. I alt 54.7% af 

kvinderne blev tildelt et nyt stadium; på grund af tumorstørrelse og invasionsdybde hos 71.6% og på 

grund af lymfeknudemetastaser hos 28.4%. For hele populationen, var der i multivariat analyser 

associationen mellem lymfeknudemetastaser og følgende risikofaktorer; FIGO-2018 ≥ IB2 (RR 5.0, 

95% CI 2.3-10.9, p < 0.001), forholdsmæssig invasionsdybde > 2/3 (RR 1.9, 95% CI 1.1-3.4, p = 0.03) 

samt invasion af lymfe- og karbanerne (RR 5.6, 95% CI 2.9-10.6, p < 0.001). 

 

Endeligt undersøgte vi i artikel 4 forekomst af patient-rapporteret lymfødem og sværhedsgrad af 

lymfødem efter SLN-kortlægning alene og efter SLN og PL hos kvinder, som blev opereret for tidlige 

stadier af livmoderhalskræft. Vi undersøgte hvordan det at have lymfødem påvirkede kvindens 

livskvalitet. I alt 200 kvinder udfyldte validerede spørgeskemaer før operationen samt efter tre 

måneder. Forekomsten af lymfødem var 5.6% (95% CI 2.1-11.8%) hos kvinder som fik foretaget SLN-

kortlægning alene og 32.3% (95% CI 22.9-42.7%) hos kvinder som også fik foretaget PL (p < 0.001).  

Lymfødem-symptomer påvirkede ikke fysisk ydeevne (p = 0.09) og udseende (p = 0.2) hos kvinder 

som fik foretaget SLN-kortlægning alene. Hos kvinder som fik foretaget SLN+PL, blev lymfødem-

symptomer rapporteret alvorlige med nedsat fysisk ydeevne (p = 0.001) og udseende (p = 0.007). Der 

var en signifikant sammenhæng mellem at rapportere lymfødem og nedsat body image (p = 0.002), 

fysisk- (p = 0.008), rolle- (p = 0.04) samt social funktionsevne (p = 0.007) samt et højt niveau af 

træthed (p = 0.01) og smerter (p = 0.04).  
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Sammenfattende bidrager resultaterne fra denne afhandling med data af høj kvalitet om de kliniske og 

patientrelaterede aspekter af SLN-kortlægnings-proceduren hos kvinder med livmoderhalskræft. Vores 

studie har høj ekstern validitet da alle nationale kræftcentre deltog med en høj deltagelsesprocent. Vores 

resultater indikerer, at SLN-kortlægning er en velegnet stadieinddelingsmetode hos kvinder med helt 

tidlige stadier af livmoderhalskræft med tumorer ≤20 mm. SLN-kortlægningsmetoden viser høj grad 

af følsomhed ved tumorer >20 mm, under forudsætning af at SLN-algoritmen følges nøje. FDG-

PET/CT bidrager begrænset til stadieinddeling hos kvinder med FIGO I stadier med tumorer ≤40 

mm, og vi forslår at denne billeddiagnostiske undersøgelse reserveres til kvinder med lokalt avanceret 

sygdom. Den reviderede FIGO-2018 hvor der er fokus på invasionsdybde snarere end horisontal 

udbredelse, synes korrekt at afspejle risiko for lymfeknudemetastaser. Kvinder med invasionsdybde 

≤5 mm har en lav risiko for lymfeknudemetastaser uanset tumor størrelse. Endelig viser vi, at kvinder 

som får foretaget SLN-kortlægning alene sjældent udvikler lymfødem, hvorimod kvinder som får 

foretaget supplerende PL rapporterer høj forekomst og sværhedsgrad af lymfødem. Tilstedeværelse af 

lymfødem påvirker adskillige aspekter af kvindernes funktionsevne og livskvalitet signifikant.  

 

Det er vigtigt at forskning kan implementeres i den kliniske hverdag. Med denne afhandling blev SLN-

kortlægning introduceret for kvinder med tidlige stadier af livmoderhalskræft i Danmark. Disse studier 

har bidraget til at ændre den danske nationale behandlingsstrategi for fjernelse af lymfeknuder hos 

kvinder med tidlige stadier af livmoderhalskræft. Den mere nøjagtige og mindre invasive SLN-

kortlægningsteknik er nu implementeret som standard procedure og erstatter PL hos kvinder med 

tumorer ≤20 mm. For kvinder med tumorer >20 mm, er vores anbefaling at SLN-kortlægning er en 

nøjagtig metode for lymfeknude-stadieinddeling, som kan erstatte PL grundet den høje sensitivitet og 

øget detektion af lymfeknudemetastaser. Det skal dog pointeres, at grundet dette studies eksplorative 

natur afventes fremtidige resultater af tilbagefald- og overlevelse fra større studier inden der endeligt 

kan konkluderes på nøjagtigheden og den onkologiske sikkerhed af SLN-kortlægningsproceduren 

alene hos kvinder med tumorer >20 mm. Derfor anbefales SLN-kortlægning i kombination med PL 

hos kvinder med tumorer >20 mm. Denne anbefaling er nu tilføjet til de danske nationale retningslinjer 

for behandling af kvinder med cervixcancer.  

 

Vores resultater vedrørende associationen mellem lymfeknudemetastaser og stadier i den reviderede 

FIGO-2018 stadieinddeling har bidraget med at understøtte de danske retningslinjer for 

behandlingsanbefalinger i tilpasningen til FIGO-2018. Vi bekræfter, at kvinder med FIGO-2018 ≥ 
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IB2, forholdsmæssig invasionsdybde > 2/3, samt invasion af lymfe- og karbanerne har en signifikant 

højere risiko for lymfeknudemetastaser. Det skal dog bemærkes, at en stor andel af kvinder med disse 

intermediære risikofaktorer ikke har lymfeknudemetastaser og således næppe har gavn af adjuverende 

behandling. Implementeringen af SLN-kortlægning med ultrastaging har forbedret identifikation af 

kvinder med en højere risiko for tilbagefald grundet den øgede detektion af lymfeknudemetastaser.  

Man kan derfor overveje at undlade rutinemæssig adjuverende behandling hos kvinder med 

intermediære risikofaktorer, hvis der ikke detekteres lymfeknudemetastaser. 

 

Vi har lavet en omfattende kortlægning af patientrapporteret lymfødem og bidrager med ny viden om 

patientrelaterede effekter af SLN alene og efter SLN i kombination med PL. Vores studie bidrager 

med ny evidens til gavn for fremtidig patientinformation, kommunikation og fælles beslutningstagen 

vedrørende procedure for stadieinddeling. Når en kirurgisk metode skal vurderes, er det afgørende at 

tilvejebringe og samle evidens vedrørende metodens nøjagtighed, sikkerhed, samt fordele og ulemper.  

Fremtidig opfølgende resultater fra SENTIREC CERVIX studiet vil bidrage med onkologisk 

sikkerheds data på tumorer ≤20 mm samt patientrapporteret evaluering af lymfødem over tid samt 

indvirkningen af lymfødem på kvindens livskvalitet.  
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3. MOTIVATION AND AIM 
 
In women with early-stage cervical cancer, lymph node involvement is the main prognostic factor for 

recurrence and survival [1]. Radical pelvic lymphadenectomy (PL) has long been the gold standard of 

nodal staging procedures to allocate women to follow-up or adjuvant therapy [2]. Postoperative 

chemo- and radiotherapy improve survival in women with nodal metastases, while there is no survival 

benefit from the PL procedure per se [3, 4]. Lymph node involvement is observed in 10-20% of women 

with early-stage cervical cancer after PL [5]. As a consequence, about 80-90% of the women who 

undergo PL do not benefit from the procedure. Several postoperative complications are related to PL, 

including lower-limb lymphedema and neurovascular damage [6-9]. In a systematic review, up to 69% 

of women with early-stage cervical cancer were reported to develop lower-limb lymphedema after 

surgical treatment with PL. Lymphedema is likely to be associated with impaired quality of life (QoL) 

[10-12]. Therefore, it is of utmost importance to ensure that women do not undergo excessive 

treatment that may cause detrimental late effects.  

 

Sentinel lymph node (SLN) mapping represents a less invasive and more accurate staging technique, 

which may reduce or prevent late effects as lymphedema [7, 13-19]. There is a rationale to adopt SLN 

mapping in women with early-stage cervical cancer with a low risk of nodal metastases due to the high 

sensitivity and negative predictive value (NPV) known from previous studies [13, 14, 20-22]. However, 

much of the available evidence relies on analyses of mixed patient populations with different risk 

profiles regarding, e.g., tumor size [13]. Today, there is limited evidence regarding the accuracy of SLN 

mapping in women with large tumors (>20 mm), and the oncological safety of implementing SLN 

mapping in these women is under continuous debate [23-26]. Reasons include lower SLN detection 

rates and a higher risk of false-negative SLNs, presumably due to tumor cells blocking lymphatic 

channels [25, 27, 28]. Further, the risk of metastatic disease is up to five times higher in women with 

tumors >20 mm [26]. Since lymph node metastases are the main prognostic factor for recurrence and 

survival in women with early-stage cervical cancer, high accuracy with detection of metastatic disease 

is crucial for correct allocation to adjuvant therapy [1, 3]. Fluorodeoxyglucose-positron emission 

tomography/computed tomography (FDG-PET/CT) may assist SLN mapping in detecting nodal 

metastases in these women. The literature has shown a high sensitivity and specificity of FDG-

PET/CT to detect lymph node metastasis in women with cervical cancer compared with other imaging 

modalities, although this primarily applies to women with locally advanced disease [29-31].  
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Despite the increased implementation of SLN mapping, knowledge on the potential reduction of 

lymphedema and its effects on QoL in women with early-stage cervical cancer remains scarce [15, 18, 

19]. Further, there is very limited data regarding the impact of lymphedema on QoL in women who 

have undergone surgery for cervical cancer [11, 12]. Along with a transition to SLN mapping, it is not 

only crucial to ascertain the accuracy of the technique, but also to learn how women are affected by 

the procedure in terms of lymphedema.  

 

When this project was initiated, SLN mapping was not adopted in the national guidelines in Denmark. 

There was emerging evidence on SLN mapping in early-stage cervical cancer, which urged the national 

onco-gynecological academic circles to implement the technique, although with hesitation and certain 

scientific skepticism. This was the foundation for initiating this project.  

During the study period, the International Federation of Gynecology and Obstetrics (FIGO) revised 

the staging system for cervical cancer.  This raised several matters of controversy since the FIGO-2018 

staging system caused a significant paradigm shift, in particular for the early stages of cervical cancer.  

As an example, a proportion of women with comparatively large microscopic horizontal width were 

downstaged since only depth of invasion was taken into account in stage allocation, in contrast to 

previous involvement of the horizontal width. However, the evidence on conservative treatment of 

women with superficial depth of invasion and larger horizontal tumor width is limited, and the papers 

advising on the revised FIGO-2018 staging did not provide any new treatment recommendations. This 

prompted us to explore the association between the revised FIGO-2018 staging system and the 

incidence of lymph node metastases in our large national cohort. 

 

On this basis, the overall aim of this PhD project was to investigate the clinical aspects of the SLN 

mapping procedure, including the technique, accuracy, and patient-reported lymphedema in women 

with early-stage cervical cancer.
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4. BACKGROUND 
 

4.1 Cervical cancer 

Cervical cancer is the fourth most common cancer amongst women worldwide [32]. In 2020, an 

estimated 604.000 women were diagnosed with cervical cancer, and 342.000 deaths were registered 

globally [32]. Denmark has the highest incidence of cervical cancer in the Nordic countries, with 

approximately 400 new cases of cervical cancer each year [33]. The age-standardized incidence rate in 

Denmark is 10/10.000/year [34]. In Denmark, cervical cancer is most frequently diagnosed between 

the ages of 30 and 45 and in women >70. Approximately 45% of the women diagnosed with cervical 

cancer in Denmark are under the age of 45 [34]. Cervical cancer is etiologically strongly associated with 

the human papillomavirus (HPV). The high-risk HPV types 16 and 18 cause 70% of all cervical cancer 

cases, while seven of the oncogenic HPV types (16, 18, 31, 33, 45, 52, and 58) are presumed to cause 

90% of cases [34]. In the rare cases where HPV infection is not detected in cervical cancer, studies 

have shown that laboratory tests could not technically detect the virus or that the cancer was HPV-

independent [34].   

 

The majority of cervical cancers are squamous cell carcinoma, accounting for approximately 75-80% 

of the cases. Adenocarcinoma represents 20%, while other histological types include clear cell 

adenocarcinoma, neuroendocrine tumors, and adenosquamous cell carcinoma [34]. 

 

Cervical cancer is staged according to the FIGO staging system and was revised in 2018 (Figure 1) [2, 

35]. Stage I is strictly confined to the cervix, while in stage II, the carcinoma invades beyond the uterus 

but does not extend into the lower third of the vagina or to the pelvic wall. Stage III extends to the 

pelvic wall and/or involves the lower third of the vagina and/or causes hydronephrosis or a non-

functioning kidney. In stage IV, the tumor has extended beyond the pelvis or involves the mucosa of 

the bladder or the rectum.      

 

4.2 Treatment of cervical cancer 

The primary treatment of early-stage cervical cancer is surgery. Approximately two-thirds of the 

women with cervical cancer in Denmark are diagnosed with stage I and are offered surgical treatment 

[34]. The extent of surgery depends on the tumor size, depth of invasion, age, fertility wish, and 

comorbidities [34]. There are different surgical approaches. In case of fertility wish, a cone biopsy or a 

simple- or radical trachelectomy is performed depending on the substage and tumor characteristics. A 
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radical trachelectomy comprises resection of the lower part of the cervix, the tissue surrounding the 

cervix besides the upper 2 cm of the vagina. If the woman does not wish to preserve the fertility, a 

simple or radical hysterectomy is recommended depending on the sub-stage. In a simple hysterectomy, 

the uterus and the cervix are removed, while the radical hysterectomy includes resection of the 

parametria and a varying part of the uterosacral- and the vesicouterine ligaments besides the upper 2 

cm of the vaginal vault. It should be noted that internationally, different surgical approaches are 

adopted at the onco-gynecological centers regarding the treatment of cervical cancer. Hence, some 

institutions offer surgery for stage IIB disease, some operate tumors up to 6-8 cm, some perform 

mainly open surgery, while others perform minimally invasive surgery [36].  

 

Women with high- or combined intermediate-risk factors on final pathology are allocated to adjuvant 

chemo- and radiotherapy according to national guidelines [33, 37]. High-risk factors include lymph 

node metastases, parametrial invasion, or non-free vaginal margins. Following the implementation of 

the SLN technique in women with cervical cancer tumors £20 mm, it was nationally decided that the 

presence of micrometastases or isolated tumor cells was considered a high-risk factor. Intermediate-

risk factors are defined as the combination of either; tumor size >20 mm, proportionate depth of 

invasion >1/3, and lymphovascular space invasion (LVSI) or tumor size >30 mm, and proportional 

depth of invasion >2/3. These intermediate-risk factors are based on Sedlis’ criteria and have been 

applied in Denmark since 2000 as a national guideline [33, 37].  

 

4.3 Lymph node staging 

4.3.1 Radical pelvic lymphadenectomy 

Metastatic disease in the lymph nodes is the main prognostic factor for recurrence and survival in 

women with early-stage cervical cancer [1]. Radical PL has long been the gold standard of nodal staging 

to allocate women to follow-up or adjuvant therapy [2]. Radical PL includes removal of lymph nodes 

along the external, internal, and common iliac vessels as well as in the obturator fossa [38]. 

Postoperative chemo- and radiotherapy reduce the risk of recurrence and improves survival in women 

with nodal metastases, while there is no survival benefit from the PL procedure in itself [3, 4]. Detecting 

lymph node metastases is therefore crucial in women with early-stage cervical cancer to allocate to 

adjuvant therapy. Lymph node involvement is detected in 10-22% of women, and as a consequence, 

about 80-90% of women undergoing PL do not benefit from the procedure [5]. Several peri- and 

postoperative complications are related to PL, including lymphedema, lymphocysts, neurovascular 

damage, ureteral injury, and blood loss [6-9]. 
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4.3.2 Sentinel lymph node mapping 

SLN mapping represents a less invasive and more accurate staging technique, which may reduce or 

prevent complications associated with PL [7, 13-17]. SLN mapping is already fully implemented in the 

treatment of breast cancer, malignant melanoma, and vulva cancer with well-defined selection criteria. 

The SLN mapping concept is based on the principle that lymphatic drainage follows an orderly and 

predictable pattern to a regional lymph node basin, and the first lymph node functions as an effective 

filter for tumor cells. If the SLN is without metastatic disease, the theory is that all lymph nodes in that 

region are free of cancer, and complete pelvic lymphadenectomy can be omitted [39, 40]. 

 

The uterus is a midline structure with bilateral lymphatic drainage. Therefore, it is essential to detect 

SLNs in each hemipelvis to ensure complete identification of possible metastases [39]. SLN mapping 

in cervical cancer may have several advantages compared to radical PL: the risk of intra- and 

postoperative complications may decrease, and the surgical procedure will be shorter. Further, SLN 

mapping is a sensitive method for detecting lymph node metastases due to pathological ultrastaging 

that enables the detection of small volume metastatic disease (micrometastases and isolated tumor 

cells) [41]. In addition, a potential further advantage with SLN mapping is the possibility to identify 

lymph node metastases outside the usual area of pelvic lymph node dissection, including the paraaortic-

, presacral-, and pararectal sites. These areas would otherwise have been ignored with standard PL [38, 

42]. Hence, implementation of the technique may offer more accurate allocation to postoperative 

therapy.  

 

 The combination of blue dye and radioactive tracers has been used in the SLN mapping procedure 

[43]. Disadvantages to the radioactive tracer include injection one to four hours or the day before 

surgery. During the past decade, the use of the fluorescent tracer Indocyanine Green (ICG) in women 

with cervical cancer has shown a consistently high unilateral detection rate (78-100%) and a high 

bilateral detection rate (57-97%) [43-53]. Combining near-infrared fluorescence imaging and ICG with 

robotic-assisted surgery allows the surgeon to have continuous visual feedback of the fluorescent signal 

and the surrounding anatomy. This enables SLN mapping and dissection simultaneously. Today, the 

safety of applying minimally invasive surgery for early-stage cervical cancer is debated [5, 54-56]. The 

use of a near-infrared hand-held fluorescence camera to identify SLNs during laparotomy demands 

strong surgeon coordination and can be challenging. This method has not been validated in large-scale 

studies. 
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One of the main concerns with the SLN mapping procedure is the rate of false-negative SLNs. Studies 

in women with early-stage cervical cancer have shown this rate to decrease significantly if SLN mapping 

is supplemented by ultrastaging of SLNs, removal of suspicious lymph nodes, ipsilateral PL in cases of 

failed SLN mapping, and evaluation of the para-aortic area [41, 49, 57]. Furthermore, previous studies 

have shown a learning curve of approximately 30 women in the SLN mapping technique [39, 57]. 

 

There is a rationale to adopt SLN mapping in women with early-stage cervical and low volume disease 

(tumors £20 mm) due to previously shown high sensitivity and NPV along with a well-documented 

low rate of nodal metastases [13, 14, 20-22]. Currently, there is limited evidence regarding the accuracy 

of SLN mapping in women with larger tumor sizes (tumors >20 mm). Previous studies have shown 

lower SLN detection rates a higher risk of false-negative SLNs in women with tumors >20 mm [25, 

27, 28]. Several theories explain this, including difficult injection due to dense tumor tissue, exophytic 

growth hiding the usual injection site, and impact on lymphatic drainage leading to atypical SLN 

locations [27]. 

 

4.4 Preoperative staging  

In Denmark, the preoperative staging includes gynecological examination in general anesthesia to 

assess operability, and all women with FIGO-2009 stage >IA undergo FDG-PET/CT to rule out 

metastatic disease [22, 30, 34]. Magnetic resonance imaging (MRI) may be performed to evaluate the 

extent of tumor invasion in the pelvis [22, 34]. FDG-PET/CT may assist SLN mapping in detecting 

lymph node metastasis in women with early-stage cervical cancer. Studies have shown a high sensitivity 

and specificity of FDG-PET/CT imaging to detect metastatic lymph nodes in women with cervical 

cancer compared to other imaging modalities [29-31]. However, the high accuracy primarily applies to 

women with locally advanced disease, while studies focusing on the ability of FDG-PET/CT to detect 

nodal metastases in women with early-stage cervical cancer report wide-ranged sensitivity of 0-68.0% 

[24, 30, 58, 59]. 

 

Until recently, the staging procedure of cervical cancer has been purely clinical with the gynecological 

examination in general anesthesia supplemented with histology from the primary tumor and a biopsy 

from visible or palpable distant metastases at, e.g., the neck [34]. This clinical staging approach has 

been maintained for decades by FIGO with the argument that worldwide, the majority of cervical 

cancer cases are diagnosed in third-world countries with no access to advanced imaging and surgical 



 28 

facilities. Hence, according to the FIGO staging until 2018, the stage was not changed postoperatively, 

even after detection of lymph node metastases or parametrial invasion on final pathology. The cervical 

cancer FIGO staging was revised in 2018 and now includes results from imaging and final pathology 

in staging [2, 60].  

 

4.5 The transition from FIGO-2009 to FIGO-2018 

The revised FIGO-2018 is a paradigm shift in the staging of cervical cancer. The main changes in the 

revised FIGO-2018 staging include (Figure 1): 

 

Figure 1. The FIGO-2009 and FIGO-2018 staging guidelines for cervical cancer 

FIGO-2009 FIGO-2018 
  Stage I    Stage I  

IA1 Measured stromal invasion of £ 3 mm in depth 
and extension £ 7 mm 

IA1 Measured stromal invasion £ 3 mm in depth 

IA2 Measured stromal invasion >3 mm and not > 5 
mm with an extension of not > 7 mm 

IA2 Measured stromal invasion > 3 mm and £ 5 mm in 
depth 

IB1 Clinically visible lesion £ 40 mm in greatest 
dimension 

IB1 Invasive carcinoma > 5 mm depth of stromal 
invasion and £ 20 mm in greatest dimension 

IB2 Clinically visible lesion > 40 mm in greatest 
dimension 

IB2 Invasive carcinoma > 20 mm and £ 40 mm in 
greatest dimension 

IB3 Invasive carcinoma ³ 40 mm in greatest dimension 

  Stage II    Stage II  
IIA1 Tumor involves upper two-thirds of the vagina, 

no parametrial invasion, clinically visible lesion £ 
40 mm in greatest dimension 

IIA1 Tumor involves upper two-thirds of the vagina, no 
parametrial invasion, invasive carcinoma £ 40 mm 
in greatest dimension 

IIA2 Tumor involves upper two-thirds of the vagina, 
no parametrial invasion, clinically visible lesion > 
40 mm in greatest dimension 

IIA2 Tumor involves upper two-thirds of the vagina, no 
parametrial invasion, invasive carcinoma > 40 mm 
in greatest dimension 

IIB With obvious parametrial invasion IIB With parametrial involvement but not up to the 
pelvic wall 

  Stage III    Stage III  
IIIA Tumor involves lower third of the vagina, with no 

extension to the pelvic wall 
IIIA Carcinoma involves the lower third of the vagina, 

with no extension to the pelvic wall 
IIIB Extension to the pelvic wall and/or 

hydronephrosis or non-functioning kidney 
IIIB Extension to the pelvic wall and/or hydronephrosis 

or non-functioning kidney (unless known to be due 
to other cause) 

IIIC1 Involvement of the pelvic lymph nodes only, 
irrespective of tumor size and extent (with r and p 
notations, depending on detection by imaging (r) 
or pathology (p)) 

IIIC2 Involvement of the paraaortic lymph nodes, 
irrespective of tumor size and extent (with r and p 
notations) 

  Stage IV    Stage IV  
IVA Spread of the growth to adjacent organs IVA Spread of the growth to adjacent organs 
IVB Spread to distant organs IVB Spread to distant organs 

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics.  
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a) Depth of invasion as the cut-off for IA stags; microscopically detected tumors with a depth of 

invasion £5 mm allocates women to stage IA regardless of horizontal tumor size.  

b) Sub-categorization of stage IB; tumors with >5 mm depth of invasion are divided into three 

sub-stages according to the largest dimension of tumor size: £20 mm (IB1); >20 and £ 40 mm 

(IB2); and >40 mm (IB3). A visible tumor always allocates to sub-stages of IB, independent of 

depth of invasion.  

c) New stage category of IIIC; lymph node involvement (macro- and micrometastases) on 

histopathology (p notation) or imaging (r notation) upstages women to stage IIIC. 

d) Final staging includes findings on imaging and final histopathology. 

 

The revised FIGO-2018 aims to improve the differentiation of prognostic outcomes in cervical cancer 

[61]. Several matters of controversy have arisen due to the paradigm shift to only applying depth of 

invasion as the cut-off for IA stages. As a consequence, a proportion of women with comparatively 

large microscopic horizontal width are now down-staged to IA stages. Applying a principle of 

modifying the treatment to the prognostic sub-group would cause great changes to the surgical 

approach of early-stage disease and might also impact on treatment choice in case of potential 

metastatic lymph nodes on imaging. However, the evidence on a more conservative treatment in these 

new prognostic sub-groups is limited. Another matter of controversy, is that women with lymph node 

metastases are upstaged, even in cases where potential metastases are identified solely by imaging. 

Given the limited evidence regarding the accuracy of imaging to identify lymph node metastases in 

women with early-stage cervical cancer, this may have great consequences for women who may be 

allocated to primary chemo- and radiotherapy without verification of metastatic disease. The papers 

advising on the revised FIGO-2018 staging did not provide any new treatment recommendations. 

Therefore, the Danish Gynecologic Cancer Group proposed a national recommendation for the 

treatment of women in FIGO-2018 stages (Figure 2) [62]. Prospective studies evaluating conservative 

surgical approaches in women with low risk of metastases such as no LVSI, depth of invasion £10 

mm, and tumor size £20 mm (SHAPE, GOG-278, and ConCerv) are awaited, though with several 

years to go before final analyses on survival outcomes are available[63-65]. The Danish 

recommendations to FIGO-2018 staging are a cautious adaptation while awaiting these international 

results. 
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Figure 2. FIGO-2018 cervical cancer staging and Danish national treatment recommendations 

FIGO-2018a DANISH ADAPTATION TO FIGO-2018b 

Stage I: Early-stage cervical cancer strictly confined to the cervix 
IA1 Measured stromal invasion £ 3 mm in depth - Cone biopsy or collum amputation. 

- Tumor size 7-20 mm with lymphovascular space invasion: 
Type A-B1 radical hysterectomy/ trachelectomy is 
recommended.  

- SLN mapping is recommended in all women with tumor 
size >7 mm. 

IA2 Measured stromal invasion > 3 mm and £ 5 mm 
in depth 

IB1 Invasive carcinoma > 5 mm depth of stromal 
invasion and £ 20 mm in greatest dimension 

- Radical hysterectomy with SLN mapping. 
- Alternative: Trachelectomy and SLN mapping in cases of 

fertility wish with free margins on cony biopsy. 
IB2 Invasive carcinoma > 20 mm and £ 40 mm in 

greatest dimension 
- Radical hysterectomy with combined SLN mapping and 

PL.  
IB3 Invasive carcinoma ³ 40 mm in greatest 

dimension 
- Radical hysterectomy with combined SLN mapping and 

PL, including individual assessment based on tumor size 
and resectability. 

Stage II: Early-stage cervical cancer where the carcinoma invades beyond the uterus 
IIA1 Tumor involves upper two-thirds of the vagina, 

no parametrial invasion, invasive carcinoma £ 40 
mm in greatest dimension 

- Radical hysterectomy with combined SLN mapping and 
PL, including individual assessment based on tumor size 
and resectability. 

IIA2 Tumor involves upper two-thirds of the vagina, 
no parametrial invasion, invasive carcinoma > 40 
mm in greatest dimension 

 
 
Combined radio- and chemotherapy. 

IIB With parametrial involvement but not up to the 
pelvic wall 

Stage III: Locally advanced cervical cancer 
IIIA Carcinoma involves the lower third of the vagina, 

with no extension to the pelvic wall 
 
Combined radio- and chemotherapy. 
 
In cases with FDG-PET/CT positive pelvic or paraaortic lymph 
nodes (Stage IIIC1 or IIIC2) and reasonable doubt as to the 
presence of metastases, a two-step procedure with SLN 
mapping and removal of the FDG-PET/CT positive lymph nodes 
is performed as a first step operation. If these lymph nodes are 
without metastatic disease on final pathology, completion 
surgery is performed as a second step. Performing a two-step 
procedure is at the discretion of the multidisciplinary 
conference.  
 

IIIB Extension to the pelvic wall and/or 
hydronephrosis or non-functioning kidney 
(unless known to be due to other cause) 

IIIC1 Involvement of the pelvic lymph nodes only, 
irrespective of tumor size and extent (with r and 
p notations, depending on detection by imaging 
(r) or pathology (p)) 

IIIC2 Involvement of the paraaortic lymph nodes, 
irrespective of tumor size and extent (with r and 
p notations) 

Stage IV: Advanced cervical cancer 
IVA Spread of the growth to adjacent organs  

Combined radio- and chemotherapy. IVB Spread to distant organs 

Abbreviations: FIGO, The International Federation of Gynecology and Obstetrics; SLN, Sentinel Lymph Node; PL, pelvic lymphadenectomy. 
a According to FIGO-2018 staging [2, 35]. 
b According to Danish national guidelines from the Danish Gynecological Cancer Group [62]. 
 
 
4.6 Quality of life and disease- and treatment-related side-effects  

One of the main long-term consequences of radical PL is chronic lymphedema in the groin, genitals, 

and lower extremities [6-10]. Lymphedema results from a dysfunction in the lymphatic system resulting 
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in increased limb volume due to excess protein-rich interstitial fluid in the body tissue [10]. Symptoms 

of lymphedema include swelling, feelings of heaviness, itching, pain, discomfort, skin changes, and 

infection [10]. A recent systematic review shows that between 0% and 69% of women develop lower-

limb lymphedema following surgical treatment for early-stage cervical cancer. However, a wide variety 

of methods for assessing lymphedema were used, and the majority of the included studies were 

retrospective with other objectives than evaluating lymphedema [10]. The current evidence on 

lymphedema in early-stage cervical cancer is, therefore, relying on very heterogeneous data. Risk factors 

for lymphedema following treatment of cervical cancer include the extension of lymphadenectomy, 

number of lymph nodes removed, removal of circumflex iliac nodes, and the addition of adjuvant 

radiotherapy [10]. Other associated risk factors include cellulitis, lymphocysts formation, increased age, 

higher Body Mass Index (BMI), and insufficient physical activity [10]. A survey amongst gynecologic 

cancer survivors in 2004 shows that women who report lymphedema have higher supportive care 

needs and considerable areas of unmet needs [11]. Currently, a study on the impact of lymphedema on 

QoL after gynecologic surgery demonstrated that lymphedema significantly impaired QoL, daily 

function, and body image [12]. Hence, there is very limited evidence on how lymphedema impacts 

QoL in women with cervical cancer. 

 

Despite the increased implementation of SLN mapping, evidence on the potential reduction of 

lymphedema remains scarce [15, 18, 19]. The majority of evidence on lymphedema following radical 

PL relies on retrospective data, including a mixture of objective and subjective methods. Currently, 

there is no consensus on the most accurate method for assessing or evaluating lymphedema [10, 66]. 

Objective techniques for assessing lymphedema include, e.g., swelling reversal on limb elevation, 

circumferential limb measurement, pitting test, volume assessment, and ultrasound to evaluate the 

subcutaneous tissue. Common to all methods is that they are limited by daily individual changes and 

that physicians performing the assessment may lack consistency in training [7, 66]. The subjective 

methods for assessing lymphedema often rely solely on a clinical history of symptoms, e.g., swelling 

and heaviness. According to recent papers on cervical cancer, patient-reported outcome measures 

(PROMs) have proven useful in assessing lymphedema symptoms [8-10, 67]. 

 

PROMs are increasingly used in clinical trials to provide the patient’s perspective of a disease or 

treatment [68]. PROs are valuable in assessing, e.g., quality of life, physical functioning, symptoms, and 

emotional well-being and give a more nuanced image of how the disease and treatment affect the 

patient’s daily life. The use of PROs prompts a discussion of the patient’s needs and may lead to 
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improved shared-decision making. Given the difficulties in assessing lymphedema objectively and the 

impact that lymphedema has on the patient’s physical and emotional functioning, PROs may prove to 

be an integral part of evaluating lymphedema symptoms and treatment [69].  
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5. SPECIFIC RESEARCH OBJECTIVES 
 

In order to address the overall aim of this thesis, the specific research objectives were as follows (Figure 

3):  

1. To facilitate structured surgical training of the SLN mapping technique in national centers that 

undertake the surgical treatment of cervical and endometrial cancer in Denmark to ensure 

surgeon proficiency. (Paper 1). 

2. To evaluate SLN mapping in women with early-stage cervical cancer, including investigation of 

the accuracy of SLN mapping in women with large tumor size. This comprised: 

a. Evaluation of the detection rate, bilateral mapping, and incidence of lymph node 

metastases in the adoption of the SLN mapping technique in women with low volume 

(tumor size £20 mm) early-stage cervical cancer (Paper 2). 

b. Analyses of the accuracy of SLN mapping, FDG-PET/CT imaging, and their combined 

use in women with cervical cancer and tumor size > 20 mm (Paper 2).  

c. Assessment of stage migration related to the implementation of FIGO-2018 in early-

stage cervical cancer and to investigate if FIGO-2018 staging correctly reflects risk 

groups as indicated by the presence of lymph node metastases (Paper 3).   

3. To investigate the incidence and severity of patient-reported lymphedema and its impact on 

QoL after SLN mapping only and after SLN combined with PL in women with early-stage 

cervical cancer (Paper 4). 

 

 Figure 3. Overview of the research objectives of the thesis

 

Technique 
(Paper 1) 

 

Accuracy 
(Papers 2 & 3) 

 

Patient-reported lymphedema 
(Paper 4) 

 

Sentinel node mapping 
in women with early-

stage cervical cancer – 
A national prospective 

multicenter study 
(SENTIREC trial) 
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From FIGO-2009 to 
FIGO-2018; does the 

revised staging reflect 
risk groups? 

(Paper 3) 
 

Sentinel node mapping 
for cervical and 

endometrial cancer in 
Denmark 
(Paper 1) 

 

SENTIREC – The 
sentinel node mapping 
in women with cervical 

cancer study –  
Patient-reported early 
lymphedema and its 
impact on quality of 

life (Paper 4) 
 

Clinical aspects of the sentinel node mapping procedure 
In women with early-stage cervical cancer 
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6. METHODS 
 

6.1 Paper 1: Multicenter pilot study 
6.1.1 Study design and setting 

The pilot study was designed as a multicenter prospective cohort study. We included women at four 

gynecological cancer centers in Denmark; Odense University Hospital, Aarhus University Hospital, 

Rigshospitalet, and Herlev Hospital, between September 2016 and August 2019. We only included 

centers that agreed to participate in the SENTIREC studies in this study, and start-up dates at each 

center differed according to their time of enrollment.  

 

National centers that undertake the robotic-assisted laparoscopic surgical treatment of cervical and 

endometrial cancer in Denmark were eligible. Co-investigators were appointed at each center and were 

responsible for the inclusion and data entry at each site. All participating centers went through a 

protocolled introduction to the surgical technique, pathological ultrastaging, and data entry in the 

Research Electronic Data Capture (REDCap) database. The protocolled introduction was performed 

at investigator meetings and via written and video materials. Materials included clarification of the SLN 

procedure with ICG tracer injection, pelvic lymphatic drainage, locations of SLNs, and the SLN 

surgical algorithm. We performed site visits prior to start-up. We conducted regular investigator 

meetings to exchange experiences, procedure adherence, and continued proficiency training. Only 

experienced surgeons in robotic surgery from the gynecological oncological team at each center were 

included in the study. Based on the literature, we set a criterion of a total (uni- and bilateral) SLN 

detection of >80%, in a minimum of 30 SLN mapping procedures [39, 70]. 

 

6.1.2 Population 

We included procedures with women undergoing robotic laparoscopic surgery for early-stage cervical 

cancer or endometrial cancer. Inclusion criteria for women with early-stage cervical cancer were FIGO-

2009 stage IA2 with LVSI, IB1, IB2, and IIA1. Inclusion criteria for women with endometrial cancer 

were; endometrioid adenocarcinoma cancer grade 1 or 2 (low-/intermediate-risk endometrial cancer) 

and grade 3 endometrioid adenocarcinoma or non-endometroid histology (high-risk endometrial 

cancer). Low-risk endometrial cancer was defined as myometrial invasion <50% and intermediate-risk 

endometrial cancer as myometrial invasion >50%.  
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6.1.3 Procedures 

Please see section “The SLN mapping- and surgical staging procedure” under Paper 2, page 37, for a 

detailed description of the SLN mapping procedure. After removal of the SLNs, the standard surgery 

followed the guidelines of the Danish Gynecological Cancer Group for early-stage cervical cancer and 

endometrial cancer, including radical PL and paraaortic lymph node dissection in women with 

endometrial cancer and high-risk histology [33, 71]. For a description of the ultrastaging protocol, 

please see section “Histopathological evaluation and ultrastaging protocol” under Paper 2, page 39. 

 

6.1.4 Statistical analyses 

We used descriptive statistics to summarize clinical characteristics. The total and bilateral SLN 

detection rates were summarized. We analyzed cumulative SLN detection rates at each center to 

evaluate when each center reached the pre-set goal of a minimum 80% total SLN detection rate.   

 

6.2 Paper 2: National multicenter prospective cohort study 
6.2.1 Study design and setting 

The SENTIREC CERVIX study was designed as a national multicenter prospective cohort study. In 

Denmark, cervical cancer treatment is centralized to three cancer centers, and all three centers 

participated; Odense University Hospital, Aarhus University Hospital, and Rigshospitalet. We 

performed consecutive inclusion of women from March 1, 2017, to January 8, 2021 (Figure 4). Due to 

administrative reasons and data-related approval, the start-up of inclusion began at different times for 

each center during the period between March 1, 2017, and August 22, 2019.  

 

6.2.2 Population 

Women who were 18 years or older with FIGO-2009 stages IA2 with LVSI, IB1, IB2, or IIA1 

undergoing robotic minimally invasive surgery were eligible [72]. Women with dementia, allergy to 

iodine or ICG, who had previous PL or were in active treatment for another cancer within the previous 

five years were ineligible (excluding basal cell carcinoma).  

 

6.2.3 Preoperative staging 

All women underwent a gynecological examination in general anesthesia by two specialists in 

gynecological oncology and gynecological cancer surgery to assess operability. Pathologists specialized 

in gynecologic oncology reviewed all diagnostic biopsies or cone biopsies at one of the three included 
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 Figure 4. Overview of the SENTIREC CERVIX study 

Abbreviations: FIGO, the International Federation of Gynecology and Obstetrics; FDG-PET/CT, Fluorodeoxyglucose-positron 

emission tomography/computed tomography; SLN, Sentinel Lymph Node; NPV, Negative Predictive Value; PPV, Positive 

Predictive Value.  

 

cervical cancer centers. In addition, all women underwent preoperative FDG-PET/CT using 

diagnostic contrast-enhanced CT and adhering to the European procedure guidelines for tumor 

imaging with FDG-PET/CT [73]. In women with tumors ≤20 mm, FDG-PET/CT positive lymph 

nodes were described at the multidisciplinary team conference and removed during surgery 

accordingly. In women with tumors >20 mm, appointed nuclear medicine physicians registered the 

location and size of FDG-positive lymph nodes in our database to qualify identification and surgical 

removal. The lesions were evaluated with size, more exact anatomic localization, e.g., next to the 

common iliac bifurcation and 1,5 cm left of the proximal left-sided common iliac artery, and rated on 

an ordinal scale ranging from 0 to 4. A score of 0 or 1 carries the meaning of ‘no’ or ‘probably no’ 

signs of metastasis, a score of 2 carry the meaning of “can be either benign or malignant”, and a score 

of 3 or 4 carry the meaning of ‘probable’ or ‘definite sign of metastasis’, respectively. For overall 
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accuracy analyses, these values were dichotomized into test negative (0 and 1) and test positive results 

(2, 3, and 4). Only test positive FDG-PET/CT positive lymph nodes were removed. The surgeons 

were obliged to consult the database to view the ratings of the FDG-PET/CT positive lymph node 

prior to surgery.  

 

6.2.4 The SLN mapping- and surgical staging procedure  

Women with FIGO IA2-IB1 tumor ≤20 mm underwent SLN mapping only as the staging procedure, 

and women with FIGO IB1 with tumors >20 mm, IB2, and IIA1 underwent SLN mapping followed 

by completion radical PL [33, 37]. This thesis refers to these two groups of women as tumor size ≤20 

mm and tumor size >20 mm, respectively. The clinical tumor size was used to allocate women to 

treatment, yet, all results in this thesis refer to the tumor size given by final pathology. In some cases, 

final pathology revealed a larger tumor size than expected (>20 mm). These women were offered 

radical PL as a secondary staging procedure, equivalent to women in whom SLNs were without 

lymphoid tissue. 

 

All surgeries were performed using the da Vinci Si or XI Surgical System (Intuitive Surgical, Sunnyvale, 

CA, USA). All surgeons were certified gynecological cancer surgeons experienced in robotic-assisted 

laparoscopic surgery. We adhered to the SLN algorithm proposed by the Memorial Sloan Kettering 

Center in all SLN procedures [49]. The SLN algorithm entailed the excision of all SLNs to undergo 

ultrastaging, removal of any clinically suspicious lymph nodes, and ipsilateral PL in cases of failed SLN 

mapping (Figure 5). 

Indocyanine Green (ICG) was used as the tracer for SLN mapping. We diluted 25 mg ICG with 20 ml 

of sterile water, producing a 1.25 mg/ml concentration. The ICG solution was injected immediately 

before surgery with the woman anesthetized (Figure 6). A total of 4 ml of the ICG solution was injected 

into the cervix, with 2 ml at positions 3 and 9 o’clock of the cervix. On each side, 1 ml was injected 

submucosally (<5 mm) and 1 ml deep into the cervical stroma (>10 mm). The ICG solution was 

injected slowly over a minimum of two minutes to ensure proper diffusion in the cervical stroma. 

During surgery, the surgeons exposed the pelvic sidewall spaces and examined all standard locations 

of PL using the robotic near-infrared fluorescence imaging system [38]. The first fluorescent lymph 

node hotspot was denominated as a SLN. We predefined the following anatomic locations on each 

side of the pelvis; the paraaortic area, the common iliac artery, the presacral area, the external iliac 

artery, the obturator fossa, and the internal iliac artery. All removed SLNs, clinically suspicious lymph 

nodes,   
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 Figure 5. The SLN mapping algorithm used in the SENTIREC CERVIX study 

 

Figure 6. The indocyanine green injection and SLN mapping technique 

 
and FDG-PET/CT positive lymph nodes were anatomically marked according to the predefined 

locations upon removal and final pathology. Any lymph nodes that appeared clearly suspicious of 

metastatic disease were sent for frozen section to rule out nodal metastasis. Clinically suspicious lymph 

nodes were removed separately and further evaluated by the surgeon’s assistant. In case of clearly 

suspected metastasis, the lymph node was sent for frozen section. In other cases, it was labeled as 

potentially suspicious, and the procedure was continued. We aborted the surgery if any metastatic 

Figure 2. The sentinel lymph node mapping algorithm in the SENTIREC CERVIX trial  
 
 
  
  

Retroperitoneal evaluation 

Excise all mapped sentinel lymph nodes  
for postoperative ultrastaging 

Remove any suspicious lymph nodes  
regardless of mapping 

In the case of no mapping in a hemipelvis, perform 
a side-specific pelvic lymphadenectomy 

Paraaortic lymph node dissection  
at the surgeon’s discretion 

Procedures with women who underwent robotic laparoscopic surgical treatment for early-stage CC and EC were

included. In this study, we refer to high-risk (HR) CC as cancers with a tumour size > 2 cm and to low-risk (LR) CC

as cancer with a tumour size ≤ 2 cm
 
[11]. For EC, we refer to HR EC in case of endometrioid adenocarcinoma

grade 3 and non-endometrioid histology. The EC of low-intermediate risk (LIR) consists of endometrioid

adenocarcinoma grade 1 and 2.

Sentinel lymph node mapping procedureSentinel lymph node mapping procedure

With the patient anaesthetised, the ICG solution was injected into the cervix (Figure 1Figure 1). During surgery, pelvic

side wall spaces were exposed and all locations of pelvic lymph nodes were examined using the robotic near-

infrared fluorescence imaging system. The first fluorescent hotspot in the lymph drainage pathways was

denominated an SLN, and the anatomical location was noted (Figure 2Figure 2). The surgeon was responsible for clear

denomination of the locations of removed SLNs. After removal of SLNs, the standard surgery followed the Danish

Gynaecological Cancer Group (DGCG) guidelines for CC and EC [12, 13]. Further lymph node removal was done at

the surgeonʼs discretion.

.
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lymph nodes were detected by frozen section and referred the patient for chemo-radiotherapy. 

Following the SLN mapping procedure, the surgery followed the national guidelines for cervical cancer 

[62, 74].  

 

In cases with FDG-PET/CT positive pelvic or paraaortic lymph nodes and reasonable doubt as to the 

presence of metastases, we performed a two-step procedure with SLN mapping and removal of the 

FDG-PET/CT positive lymph nodes as a first step procedure. If these lymph nodes were without 

metastatic disease on final pathology, completion surgery was performed as a second step. Performing 

a two-step procedure was at the discretion of the multidisciplinary conference.  

 

6.2.5 Histopathological evaluation and ultrastaging protocol 

All removed SLNs were fixed in formalin after excision and evaluated histologically using a national 

standardized ultrastaging protocol (Figure 7) [33]. The pathologist serially gross-sectioned the SLNs at 

2 mm intervals perpendicular to the long axis in a bread-loaf fashion or bivalved the SLN if less than 

4 mm in any dimension. Each 2 mm gross-section was cut into three 3-5 μm thick micro-sections at 

four 350 μm intervals. At each level, the first micro-section was stained with routine hematoxylin and 

eosin (HE) staining, the second section was used for immunohistochemical staining for cytokeratin 

AE1/AE3, and the third section was available for additional analysis. Lymph node metastases were 

categorized by size and defined as macrometastases (MAC) if ≥2.0 mm, micrometastasis (MIC) if 0.2 

to <2.0 mm, and isolated tumor cells if <0.2 mm. Non-SLNs were evaluated by HE-staining only. We 

reported the largest metastasis per woman. The pathologist immunohistochemically verified LVSI in 

all cases. Women with high- or combined intermediate-risk factors on final pathology were allocated 

to adjuvant chemo- and radiotherapy following national guidelines [33, 37]. Intermediate-risk factors 

were defined as the combination of either tumor size >20 mm, proportionate depth of invasion > 1/3 

and LVSI or tumor size >30 mm, and proportional depth of invasion > 2/3. These intermediate-risk 

factors were defined based on Sedlis’ criteria and adopted in the Danish national guidelines in 2000  

[33, 37]. Per protocol, we considered the presence of MIC or isolated tumor cells as a high-risk factor. 

 

6.2.6 Follow-up 

Women completed questionnaires on lymphedema and QoL preoperatively and three, 12, 24, and 36 

months postoperatively (see description in Paper 4). At the 12-, 24-, and 36-months assessment 

postoperatively, women also responded to questions regarding contact to the hospital and recurrence. 
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Disease-free survival data will be recorded from the hospital files in accordance with the patient’s 

consent. 

 

 Figure 7. Ultrastaging protocol in the pilot study and the SENTIREC CERVIX studies 

 

 

6.2.7 Statistical analyses 

We summarized demographics and patient characteristics with descriptive statistics. The overall 

success of SLN mapping was evaluated by summarizing the total and bilateral SLN detection rates and 

the lymph node metastases rate. The total SLN detection rate refers to the identification of at least one 

SLN per woman. We used proportions to estimate the sensitivity, specificity, NPV, and positive 

predictive value (PPV) with 95% confidence intervals (CI). The specificity and PPV for SLN mapping 

were not reported since a positive SLN per definition entails metastatic disease. We compared 

proportions of metastatic disease in SLNs and non-SLNs in a post hoc analysis using binary regression 

with robust estimation to account for the possible clustering of lymph nodes in the same patient.  

 

6.3 Paper 3: The transition from FIGO-2009 to FIGO-2018  

6.3.1 Study design and setting 

We reallocated all women in the SENTIREC study from FIGO-2009 to FIGO-2018 stages, 

incorporating all surgical and imaging findings. Women who were allocated to FIGO-2018 stage IA 

included microscopic tumors with £5 mm depth of invasion that were not visible on preoperative 

evaluation. We downstaged women with FDG-PET/CT positive findings from IIIC1 if final 

pathology did not reveal any nodal metastases.  

Ultrastaging af SN
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Uncolored

b) Three 3-5 μm thick micro-sections at four 350 μm intervals.

a) Gross- serial sectioning of 
the sentinel lymph nodes at 2 
mm intervals perpendicular to 
the long axis.
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6.3.2 Statistical analyses 

We compared demographics and patient characteristics between women with and without nodal 

metastases using Wilcoxon rank-sum test for continuous variables and the chi-squared test for 

categorical variables. Fisher’s exact test was used in categorical variables with expected values under 

five. We evaluated the association between tumor size, depth of invasion, and the risk of lymph node 

metastases using logistic regression models with a cubic spline of three knots. The risk ratio of FIGO-

2018 stages and tumor characteristics associated with nodal metastases was calculated using univariate 

and multivariate binary regression models. The reference group of each variable in the univariate 

regression models refers to all women who did not fulfill the criteria of the defined variable, i.e., the 

reference group of FIGO-2018 £ IB1 is women with all other stages. In the multivariate analyses, our 

sample size allowed a maximum of three variables. We chose the following variables of clinical interest; 

FIGO-2018 ≥ IB2, LVSI, and proportionate depth of invasion >2/3, as we expected tumor size >20 

mm and depth of invasion >5 mm to be reflected in FIGO-2018 ≥ IB2. Risk stratification models for 

lymph node metastases were proposed to calculate risk ratios for each model using binary regression 

models.  

 

6.4 Paper 4: Patient-reported outcome data on lymphedema and quality of life  

6.4.1 Study design and setting 

In this paper, additional analyses were performed in the population included in the SENTIREC study. 

Here, we refer to the two groups of women as SLN only (FIGO-2009 IA2-IB1 tumors £20 mm) and 

SLN+PL (FIGO-IB1 with tumor size >20 mm, IB2, and IIA1), respectively. Due to the SLN 

algorithm, some women in the SLN only group had more than SLNs removed. To reflect the clinical 

reality where bilateral SLN mapping is crucial for maintaining the safety of the procedure, these women 

remained in the SLN only group in the primary analyses. 

 

6.4.2 Patient-reported outcome measures 

We used a combination of validated PROMs to assess lymphedema and QoL preoperatively and at 

three, 12, 24, and 36 months postoperatively (Figure 8). Women completed questionnaires 

electronically, and women who were not able to do so completed paper versions. This paper focuses 

on the baseline and three-month postoperative responses, thus reflecting the incidence and potential 

impact of early lymphedema on the patient’s life. 

 



 

 42 

Figure 8. Timeline of SENTIREC CERVIX patient-reported outcome data 

 

A systematic search was performed in PubMed for questionnaires assessing lymphedema. This was 

followed by extensive considerations since there is a general lack of validated questionnaires regarding 

lower limb lymphedema in women who have undergone treatment for gynecological/pelvic cancer 

[10]. The search on PubMed yielded one acceptable hit on assessment of lower limb lymphedema; the 

Gynecologic Cancer Lymphedema Questionnaire (GCLQ) [67]. The GCLQ was a modification of the 

validated Lymphedema Breast Cancer Questionnaire, and at this time, the GCLQ had been pilot tested 

in 28 women with gynecologic cancer and 30 women without a history of lymphedema. While 

considered using the GCLQ, our attention was brought to the item library of the European 

Organization for Research and Treatment of Cancer (EORTC). We approached the EORTC item 

library and selected nine items on lymphedema (IL76) from the EORTC Vulva Cancer Module (QLQ-

VU34) [75]. Three domains of lymphedema are represented in the QLQ-VU34: leg, genital, and groin, 

which contributed to new knowledge on lymphedema in women with cervical cancer not previously 

assessed. These items had undergone formal phase III validation and were tested in women with vulva 

cancer from nine different countries and with sufficient age variation (data not published, 

communicated by the primary investigator). At the time of inclusion, the IL76 was released for 

preliminary use. Phase 4 formal psychometric validation is ongoing; hence the domain structure has 

not yet been confirmed. We considered that these validated QLQ-VU34 items on lymphedema were 

valuable in women with cervical cancer since SLN mapping in vulvar cancer resembles cervical cancer 

in terms of bilateral drainage [1, 3]. Further, the division of lymphedema in three distinct domains of 

leg, genital, and groin would contribute with valuable information in women with cervical cancer that 

was not assessed by any other available questionnaires. The fact that Danish women were included for 

all three phases of validation further supports the Danish linguistic and cultural adaptation [76]. Hence, 

the IL76 had already undergone formal forward-backward translation according to the EORTC 

guidelines [77]. Finally, the IL76 was measured on a 4-point Likert scale similar to the other selected 
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questionnaires, which allowed comparison between the questionnaires. Due to the reasons described 

above, we chose the IL76 to evaluate the incidence of lymphedema. See Appendix I for the EORTC 

IL76 questionnaire. 

 

The search on PubMed yielded one validated questionnaire which could be used to assess the severity 

of lower limb lymphedema. The Lymphedema Quality of Life Tool (LYMQOL) is a validated 

condition-specific QoL measure for lymphedema of the legs, including 22 items in five domains; 

function, appearance, symptoms, emotion, and QoL [78]. The function domain assesses how swelling 

affects daily activities, while the appearance domain evaluates how the swelling affects, e.g., the ability 

to find clothes that fit and feelings on appearance. The symptom domain covers pain, numbness, 

tingling, weakness, and heaviness, while the emotion domain assesses, e.g., trouble sleeping, tenseness, 

and feelings of worry. The QoL domain consists of one item on the overall QoL. We translated the 

LYMQOL questionnaire to Danish using independent forward-backward translation with English 

professionals, followed by an expert committee report and a pilot test of the questionnaire in nine 

women with gynecologic cancer [79]. See Appendix II for the translation report of the LYMQOL 

questionnaire. Only women who responded positively to any of the nine items in the IL76 were 

supposed to complete the LYMQOL. See Appendix I for the LYMQOL questionnaire.  

 

We assessed QoL using the EORTC Quality of Life Questionnaire Core Module (QLQ-C30) and the 

EORTC disease-specific Cervical Module (QLQ-CX24) [77, 80, 81]. The EORTC QLQ-C30 is 

globally one of the most widely used PROMs to assess QoL in women with cancer [82]. The EORTC 

QLQ-C30 has proved to be psychometrically robust in numerous scientific settings and patient groups 

[83]. The QLQ-CX24 is a disease- and treatment-specific module that supplements the QLQ-C30 in 

women with cervical cancer. The QLQ-C30 is a generic questionnaire consisting of 30 items covering 

five function scale domains (physical, role, emotional, cognitive, and social), nine symptom scale 

domains (fatigue, nausea and vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, 

and financial difficulties), and a global health/QoL subscale. The CX-24 comprises 24 items on four 

function scale domains (body image, sexual activity, sexual enjoyment, and sexual/vaginal functioning) 

and five symptom scale domains (symptom experience, lymphedema, peripheral neuropathy, 

menopausal symptoms, and sexual worry). The EORTC QLQ-C30 and the EORTC QLQ-CX24 have 

undergone psychometric validation, including Danish women, and both questionnaires have 

undergone formal forward-backward translation according to the EORTC guidelines [77]. See 
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Appendix I for the EORTC QLQ-C30 and QLQ-CX24 questionnaires and Appendix III for the 

danish version of the baseline questionnaires. 

 

Most items were measured on a 4-point Likert scale of ‘Not at all’, ‘A little’, ‘Quite a bit’, and ‘Very 

much’/’A lot’ (‘Very much’ in EORTC items and ‘A lot’ in the LYMQOL). The generic QoL item in 

the LYMQOL was measured on a 10-point Likert scale ranging from ‘Poor’ to ‘Excellent’, and the 

global QoL scale was measured on a 7-point scale in the EORTC QLQ-30 with 1 indicating ‘Very 

poor’ and 7 corresponding to ‘Excellent’. 

 

6.4.3 Statistical analyses 

We compared demographics and patient characteristics between participants and non-participants 

using Wilcoxon rank-sum test for continuous variables and the chi-squared test for categorical 

variables. Fisher’s exact test was used in categorical variables with expected values under five.  

 

To date, there is no consensus on the definition of lymphedema [10]. We presumed that only a small 

percentage of women had lymphedema at baseline. Based on this presumption, we defined the 

incidence of lymphedema as any positive response (‘A little’, ‘Quite a bit’ or ‘Very much’) to at least 

six of nine items in the IL76. This cut-off took at least two of three domains of the IL76 into account 

and would take all three into account in most cases. We used McNemar’s test to evaluate the difference 

in the incidence of lymphedema from baseline to three months postoperatively in the SLN only and 

in the SLN+PL group, respectively. 

 

We calculated mean scores and 95% confidence intervals for each domain and performed a linear 

transformation of the scores ranging from 0 to 100 following the EORTC QLQ-C30 scoring manual 

[84]. The linear transformation was performed in all questionnaires for comparison purposes since all 

questionnaires were rated on matching Likert scales. In function scales, the higher the domain score, 

the better the function. In symptom scales, a high score corresponds to a high level of symptoms. 

Domain scores were set to missing if >50% of items in each domain were unanswered. A difference 

score from baseline to three months postoperative of 10 points on the transformed 100-point scale 

was considered a minimal clinically important difference in the IL76, LYMQOL, and EORTC QLQ-

CX24 [85, 86]. In the EORTC QLQ-C30, we used the thresholds for clinical importance by Giesinger 

et al. to interpret baseline and three-month mean scores [87]. To interpret the change scores, we used 

the thresholds proposed by Cocks et al., allowing us to assess trivial, small, medium, and large changes 
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in each domain [88]. We evaluated the difference scores and the difference of differences using linear 

regression with robust variance estimation to account for the non-normality and variance heterogeneity 

in the scores. We performed an explorative analysis on the postoperative difference score between 

groups (SLN only and SLN+PL groups), adjusting for adjuvant therapy, age, BMI, and hemi- or full 

PL in cases of failed SLN mapping in the SLN only group. However, the SLN only and SLN+PL 

groups are inherently different due to a higher risk of lymph node metastases and adjuvant therapy in 

women with larger tumors (SLN+PL). Therefore, caution is advised in the interpretation of this 

analysis. 

 

6.5 Ethical considerations 

The studies (Papers 1, 2, 3, and 4) in this thesis were approved by the Regional Committees on Health 

Research Ethics for Southern Denmark (S-20150207) and the Data Protection Agency (15/52037). 

The SENTIREC CERVIX trial (Papers 2, 3, and 4) was registered at clinicaltrials.gov (women with 

tumors ≤20 mm as NCT02825355 and women with tumors >20 mm as NCT02820506). We used 

REDCap and tools hosted at Odense Explorative Network (OPEN) to collect study data and perform 

data management [89, 90]. REDCap is a secure, web-based software platform designed to support data 

capture for research studies by allowing encrypted online data entry and automatic sending of 

electronic surveys. Written informed consent was obtained from all included women. We used STATA, 

version 16.0 (STATA Inc., Texas, USA) to perform all statistical analyses in this thesis.  
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7. SUMMARY OF RESULTS  
 

In this section, the main results of the thesis are presented in relation to the clinical aspects of the SLN 

mapping procedure, including the technique (Paper 1), accuracy (Paper 2 and 3), and patient-reported 

lymphedema (Paper 4) in women with early-stage cervical cancer.  

 

7.1 Surgeon proficiency of the SLN mapping technique in cervical cancer 

7.1.1 Structured surgical training in a multicenter pilot study (Paper 1) 

Four centers were included in the pilot study. They performed a total of 140 SLN mapping procedures 

(median 32, range 30-46). The total SLN detection rate was 91.3%, with bilateral detection in 68.8% 

of the women (Table 1). A median of two SLNs was identified per woman (range 0-7). The majority 

of SLNs were identified at the external iliac (33.3%) and in the obturator fossa (31.9%) regions, while 

19.7% were identified at the internal iliac, 6.7% in the presacral area, 6.3% at the common iliac, 1.5% 

above the inferior mesenteric artery, and 0.4% below the inferior mesenteric artery. Lymph node 

metastases were detected in 13.5% (19/140) of women. No SLNs were identified in six women, while 

in another six women, the presumed SLNs were without lymphatic tissue on final pathology, so-called 

“empty packets” (Table 1). 

 

Figure 9 illustrates the cumulated SLN detection rates per center. The cumulated total SLN detection 

rates were high and above 80.0% at the three largest centers throughout the inclusion period. At the 

smaller center, the total detection rate increased until 20 procedures, after which the total detection 

rate stabilized above 80.0%. For simplicity, we did not include confidence intervals in the figure, which 

illustrates an estimate of the true cumulated SLN detection rate. Therefore, some of the changes may 

reflect sampling variation.  
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Table 1. Clinical characteristics and sentinel lymph node detection rate of pilot study 

 All women  
(n = 140) 

Age in years, median (range) 61 (24-85) 
Body mass index in kg/m2, median (range) 27 (17-46) 
Cervical cancer, n (%)  
  Low-risk (tumors ≤20 mm) 34 (55.7) 
  High-risk (tumors >20 mm) 27 (44.3) 
  Subtotal 61 (100.0) 
Final FIGO-2009 stage cervical cancer, n  
  IA1 2 
  IB1 54 
  IB2 2 
  IIA1 3 
Endometrial cancer, n (%)  
  Low-intermediate risk 49 (62.0) 
  High-risk 30 (38.0) 
  Subtotal 79 (100.0) 
Final FIGO cancer stage endometrial cancera, n  
  IA 41 
  IB 16 
  II 7 
  III 13 
  IVA 2 
SLN procedure completed, n (%)  
  Yes 138 (98.6) 
  No 2b (1.4) 
SLN detection nationally, n (%)  
  No detection 6 (4.3) 
  Presumed sentinel node detection, pathology without lymphoid tissue 6 (4.3) 
  Unilateral sentinel node detection 31 (22.5) 
  Bilateral sentinel node detection 95 (68.8) 
  Total SLN detection (unilateral + bilateral) 126 (91.3) 
Total SLN detection (unilateral + bilateral) per center, %  
  Odense University Hospital  93.3 
  Rigshospitalet 90.0 
  Herlev Hospital 83.3 
  Aarhus University Hospital 97.0 
Nodes per patient, median (range) 2 (0-7) 
Abbreviations: FIGO, International Federation of Gynecology and Obstetrics; SLN, Sentinel Lymph Node. 
a All women were included with presumed stage I-II, final stage from pathological examination. 
b No detection due to problems with the fluorescence camera in the robot. 
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Figure 9. Cumulated sentinel lymph node detection rates of pilot study 

 

7.2 The accuracy of SLN mapping in women with cervical cancer  

7.2.1 Study population (Paper 2, 3, and 4) 

The SENTIREC CERVIX study included 245 of 251 eligible women (97.6%); four patients were 

excluded before enrollment due to administrative and technical reasons, and a further two patients 

were excluded due to administrative and neuroendocrine histology before final analyses (Figure 10).  

A total of 130 women had tumors ≤20 mm, while 115 women had tumor size >20 mm. Demographics 

and clinical characteristics are presented in Table 2.   

 

7.2.2 SLN detektion rate (Paper 2) 

The overall total SLN detection rate was 96.3% (236/245), with 82.0% (201/245) bilateral detection. 

In women with tumors ≤20 mm, the SLN detection rate was 97.7% (127/130), of which 83.1% 

(108/130) were identified bilaterally. In women with tumor size >20 mm, the SLN detection rate was 

94.8% (109/115), with bilateral identification in 80.9% (93/115). A median of four SLNs was detected 

per woman (range 0-13). The localization of SLNs and the proportion of metastatic SLNs are 

illustrated in Figure 11.  

 

detection rate. Some of the changes may reflect sampling variation, as – for simplicity - we did not include

confidence intervals in the figure.

In two women, the SLN mapping procedure was not performed due to technical problems with the fluorescence

camera. In six women, no SLNs were identified; and in another six women, the presumed removed SLN were so-

called “empty packets” that did not contain lymphatic tissue on final pathology (Table 1).

In 19/140 women (13.6%), LNM were detected. One woman with LR CC had a micro-metastasis in a SLN. Six

women with LIR EC had metastatic disease, all identified in a SLN, with 4/6 identified by ultra-staging only.

In the group of women with HR CC, six of seven women with metastases were identified in SLNs and one

metastasis was identified in the parametrium from the radical hysterectomy specimen. In women with HR EC,

the SLN procedure identified two out of five cases with metastatic disease, whereas two women had a unilateral

right-side failed SLN mapping, with metastases found in the right-side PL. One woman had successful bilateral

SLN mapping and false-negative SLNs, since the metastasis was detected in a non-SLN lymph node.

DISCUSSIONDISCUSSION

The use of SLN mapping for CC and EC is gaining ground internationally. The technique has not been

implemented systematically for CC and EC in Denmark due to lack of evidence of its oncological safety. In this

study, the Danish gynaecological cancer centres were introduced to and systematically trained in the SLN

mapping technique. An overall SLN detection rate of 91.3% is above the pre-set minimum goal of 80%. The SLN

detection rate in our study is similar to detection rates reported from comparable studies [15, 16].

The cumulated SLN detection rates at each site were generally high throughout the study, and in three centres it

.

DANISH MEDICAL JOURNALDANISH MEDICAL JOURNAL

Dan Med J 2020;67(4):A11200886 6/9
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Figure 10. The STROBE flowchart of inclusion of women in the SENTIREC CERVIX study  

Abbreviations: FIGO, the International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion  
a We included eight women in the analysis who did not undergo pelvic lymphadenectomy: six women had nodal metastases identified by the 
SLN algorithm (clinical tumors ≤20 mm, but >20 mm on final pathology); two women had nodal metastasis detected by frozen section 
following intention-to-treat principles.  
 

 

Figure 2. The STROBE flowchart of inclusion of women in the SENTIREC CERVIX trial 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Abbreviations: FIGO, the International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion  
a We included eight women in the analysis who did not undergo pelvic lymphadenectomy: six women had nodal metastases identified by the SLN 
algorithm (clinical tumors ≤20 mm, but >20 mm on final pathology); two women had nodal metastasis detected by frozen section following intention-
to-treat principles.

259 Women with early-stage cervical cancer FIGO-2009 stage IA2 with 
LVSI, IB1, IB2 and IIA1 who underwent robotic assisted surgery in 

Denmark, March 2017 – January 2021  
were assessed for eligibility 

 

247 Enrolled in the study to undergo sentinel lymph node mapping 
 

2 Excluded 
  1 Neuroendocrine histology 
  1 Surgery aborted due to intra-operative  
     detection of tumor invasion in the  
     uterine wall 
 
 

 245 Analyzed 
 

 

Identification 

Exclusion from accuracy 

analyses in women with  

tumors >20 mm 

Primary analyses 

of sentinel lymph node 
detection rate and 

nodal metastases rate  

103 Analyzeda 
 
 

Primary accuracy 

analyses on women with  

tumors >20 mm 

142 Excluded 

  130 Tumor size ≤20 mm  

  8 Clinical tumor size ≤20 mm and >20  
     mm on final pathology, pelvic 
     lymphadenectomy not performed due      
     to: comorbidities and tumor size 21-22          
     mm (n=5), presence of intermediate         
     risk factors with referral to adjuvant  
     therapy (n=3) 
  4 Women with nodal metastases in the  
      parametrium, detected by radical        
      hysterectomy  
 
 

 

Exclusion from analyses  

251 Eligible women  
 

8 Did not meet inclusion criteria:  
   did not speak Danish, had  
   dementia, allergy to iodine or  
   indocyanine green,        
   previous PL or active treatment for  
   another cancer 
   

 

4 Excluded  
  2 Eligible women, not offered inclusion 
  0 Declined to participate 
  2 Other reasons (one woman with  
     poor general condition, one woman  
     with no fluorescence camera  
     available) 
 

 Enrollment 
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Table 2. Demographic and clinical characteristics of included women (Paper 2) 

 All women 

(n = 245) 

Women with tumors ≤20 mm  

(n = 130) 

Women with tumors >20 mm  

(n = 115) 

Median (range)    
Age (years) 44.0 (26.0-84.0) 42.0 (26.0-83.0) 49.0 (26.0-84.0) 
Body mass index (kg/m2) 25.0 (17.6-46.5) 24.8 (18.0-46.5) 25.3 (17.6-42.8) 
No. (%)    
Smoking    
  Never smoker 122 (49.8) 72 (55.4) 50 (43.5) 
  Previous smoker 67 (27.4) 33 (25.4) 34 (29.6) 
  Smoker 48 (19.6) 20 (15.4) 28 (24.4) 
  Unknown status 8 (3.3) 5 (3.9) 3 (2.6) 
Charlson Comorbidity Index (CCI)    
  CCI ≤ 1 236 (96.3) 128 (98.5) 108 (93.9) 
  CCI > 1  9 (3.7) 2 (1.5) 7 (6.1) 
FIGO-2009    
  IA1a 7 (2.9) 7 (5.4) 0 (0.0) 
  IA2 2 (0.8) 2 (1.5) 0 (0.0) 
  IB1 225 (91.8) 121 (93.1) 104 (90.4) 
  IB2 11 (4.5) 0 (0.0) 11 (9.6) 
Type of hysterectomy     
  Simple hysterectomy 7 (2.9) 7 (5.4) 0 (0.0) 
  Radical hysterectomy 227 (92.7) 114 (87.7) 113 (98.3) 
  Conization only 9 (3.7) 9b (7.0) 0 (0.0) 
  Two-step procedurec 2 (0.8) 0 (0.0) 2 (1.7) 
Histology    
  Squamous cell carcinoma 146 (59.6) 68 (52.3) 78 (67.8) 
  Adenocarcinoma 86 (35.1) 57 (43.9) 29 (25.2) 
  Adenosquamous carcinoma 7 (2.9) 4 (3.1) 3 (2.6) 
  Clear cell adenocarcinoma 1 (0.4) 0 (0.0) 1 (0.9) 
  Otherd 5 (2.0) 1 (0.8) 4 (3.5) 
Lymph node metastases 38 (15.5) 7 (5.4) 31 (27.0) 
Parametrial lymph node metastases 5 (2.0) 1 (0.8) 4 (3.5) 
Microscopic parametrial invasion 9 (3.7) 0 (0.0) 9 (8.0) 
Lymphovascular space invasion 75 (30.6) 28 (21.5) 47 (40.9) 
Positive vaginal margin 1 (0.4) 0 (0.0) 1 (0.9) 
Adjuvant therapy (External beam 
radiation and concomitant 
chemotherapy) 

77 (31.4) 9 (6.9) 68 (59.1) 

a Stage IA1 was not part of the inclusion criteria; these women were included due to conization without free margins, no residual tumor 
on final pathology. 
b Conization only as a fertility-sparing procedure. 
c Two-step procedures, surgery aborted due to detection of lymph node metastases, referred to adjuvant therapy. 
d Glassy cell carcinoma (n=1), Low differentiated carcinoma (n=1), Primary mesonephric carcinoma (n=1), Sarcomatoid planocellular 
carcinoma (n=1), Serous carcinoma (n=1). 
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Figure 11. Distribution of SLNs and proportion of metastatic SLNs 

Abbreviations: SLN, Sentinel Lymph Node. 
a Orange outlined box: Areas that are usually not part of the standard pelvic lymphadenectomy according to Danish guidelines. 
Note: Percentages of SLNs in each localization refers to the proportion of the total number of SLNs (n=929), percentages of metastatic SLNs 
(including women with multiple metastases) refers to the proportion of metastatic SLNs relative to the number of SLN in that specific 
location. 
Note: One SLN removed from the left side but not otherwise specified location.  

 

7.2.3 The rate of lymph node metastases (Paper 2) 

Nodal metastases were identified in 38/245 (15.5%) of the women. See Table 3 for the proportion, 

distribution, and method of detecting metastatic SLNs and non-SLNs. In 130 women with tumors 

≤20 mm, nodal metastases were verified in 7/130 (5.4%): MAC in 5/130 (3.8%) and MIC in 2/130 

(1.5%). The lymph node metastases were SLNs in 6/7 (85.7%) and non-SLNs in 1/7 (14.3%). The 

metastatic non-SLN was detected in the parametrium, identified by the radical hysterectomy 

procedure. Ultrastaging alone detected 3/6 (50.0%) metastatic SLNs, two of these were MAC which 

were detected in the peripheral of the lymph nodes.  

 

In women with tumors >20 mm, lymph node metastases were verified in 31/115 (27.0%): MAC in 

23/115 (20.0%) and MIC in 8/115 (7.0%). In women with tumors >20 mm who had nodal metastases, 

20/31 (64.5%) were SLNs, and 11/31 (35.5) were non-SLNs. In these 11 women with metastatic non-

SLNs, six were identified by the SLN algorithm, and four were detected in the parametrium, identified 

Figure 3. Distribution of SLNs and proportion of metastatic SLNs in women with early-stage 
cervical cancer 
Illustration with permission from Jewell EL, Huang JJ, Abu-Rustum NR, Gardner GJ, Brown CL, Sonoda Y, et al. 
Detection of sentinel lymph nodes in minimally invasive surgery using indocyanine green and near-infrared 
fluorescence imaging for uterine and cervical malignancies. Gynecol Oncol. 2014;133(2):274-7.  
doi:10.1016/j.ygyno.2014.02.028. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SLN: Sentinel Lymph Node 
a Orange boxes: Areas which are normally not removed by standard pelvic lymphadenectomy according to Danish guidelines. 
Note: Percentages of SLNs in each localization refers to the proportion of the total number of SLNs (n=929), percentages of metastatic SLNs 
(including women with multiple metastases) refers to the proportion of the of SLNs in the specific location. 
Note: One metastasis in a SLN with unknown location on the left side

	 1	

	
Lymfeknude	registreringsskema	til	operation	

Højre	side:	 	 	 	 	 Venstre	side:	
A:		Paraaortalt		 	 	 	 B:	Paraaortalt	
						A1=	Under	AMI	 	 	 	 					B1=	Under	AMI	
						A2=	Over	AMI	 	 	 	 					B2=	Over	AMI	
						A3=	Ved	højre	nyrevene	 	 	 					B3=	Ved	venstre	nyrevene	
C:		Aa.	Iliaca	Communis	 	 	 	 D:	Aa.	Iliaca	Communis	
E:		Præsakralt	 	 	 F:	Præsakralt	
G:	A.	Iliaca	Externa	 	 	 	 J:		A.	Iliaca	Externa	
H:	A.	Iliaca	Interna	 	 	 	 I:	A.	Iliaca	Interna	
K:	Fossa	Obturatoria	 	 																																																	L:	Fossa	Obturatoria	 	

A1	

A2	

A3	

B1

B2

B3

G: A. Iliaca Externa n = 153 (16.5%) 
Metastatic SLNs n = 5/153 (3.3%) 

K: Fossa Obturatoria n = 166 (17.9%) 
Metastatic SLNs n = 8/166 (4.8%) 

A: Paraaortica n = 7 (0.8%) 
Metastatic SLNs n = 0/7 (0.0%) 

 

C: Aa. Iliaca communis n = 42 (4.5%) 
Metastatic SLNs n = 1/42 (2.4%) 

H: A. Iliaca Interna n = 44 (4.7%) 
Metastatic SLNs n = 1/44 (2.3%) 

E: Presacrala n = 87 (9.4%) 
Metastatic SLNs n = 1/87 (1.1%) 

B: Paraaortica n = 4 (0.4%) 
Metastatic SLNs n = 0/4 (0.0%) 

 

D: Aa. Iliaca communis n = 14 (1.5%) 
Metastatic SLNs n = 3/14 (21.4%) 

F: Presacrala n = 12 (1.3%) 
Metastatic SLNs n = 0/12 (0.0%) 

J: A. Iliaca Externa n = 183 (19.7%) 
Metastatic SLNs n = 7/183 (3.8%) 

L: Fossa Obturatoria n = 176 (18.9%) 
Metastatic SLNs n = 13/176 (7.4%) 

I: A. Iliaca Interna n = 41 (4.4%) 
Metastatic SLNs n = 1/41 (2.4%) 
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by the radical hysterectomy procedure. In the final woman, one SLN was false-negative, while the 

metastatic non-SLN was identified in an FDG-PET/CT positive lymph node. Metastatic SLNs were 

detected by ultrastaging alone in 7/20 (35.0%), of which two were MAC. 

 

Of the 115 women with tumors >20 mm, six women with metastatic lymph nodes had unilateral SLN 

detection. In these six women, the nodal metastases were identified in the detected SLN (n = 2), by 

contralateral hemi-lymphadenectomy (n = 2), in an FDG-PET/CT positive/clinically suspicious 

lymph node on the contralateral side of the detected SLN (n = 1), and finally in the parametrium 

contralaterally to the detected SLN (n = 1). 

 

Table 3. The incidence of macro- and micrometastases  

 
 

All 
women 

Women with lymph node metastases  Women without  
nodal metastases All LNM Macrometastases Micrometastases 

n n (%) 95% CI HE Ultra-
staginga 

HE Ultra-
staginga 

n (%) 95% CI 

All women 245 38 (15.5) 11.2-20.7 24 4 4 6 207 (84.5) 79.3-88.8 
  SLNs only  21 (55.3)  8 3 4 6   
  SLNs and non-SLNs 5 (13.2)  4 1 0 0   
  non-SLNs only  12 (31.6)  12 0 0 0   
Tumor size ≤20 mmb             130 7 (5.4) 2.2-10.8 3 2 1 1 123 (94.6) 89.2-97.8 
  SLNs only  4 (57.1)  1c 1 1 1  
  SLNs and non-SLNs 2 (28.6)  1 1 0 0  
  non-SLNs only  1 (14.3)  1 0 0 0  
Tumor size >20 mmb 115 31 (27.0) 19.1-36.0 21 2 3 5 84 (73.0) 64.0-80.9 
  SLNs only  17 (54.8)  7 2 3d 5  
  SLNs and non-SLNs 3 (9.7)  3e 0 0 0  
  non-SLNs only  11 (35.5)  11f, g 0 0 0  
Abbreviations: SLN, Sentinel Lymph Node; LNM, Lymph Node Metastases; HE, Hematoxylin, and Eosin staining. 
a Serial sectioning with HE-staining, immunohistochemistry, and the third section for additional analysis. 
b Tumor size confirmed on final pathology. 
c The SLN was also FDG-PET/CT positive and clinically suspicious. 
d One SLN was also clinically suspicious and FDG-PET/CT positive. 
e One SLN was also FDG-PET/CT positive. 
f One non-SLN was both FDG-PET/CT positive and clinically suspicious. 
g One non-SLN was also FDG-PET/CT positive. 

 

7.2.4 Accuracy of SLN mapping and FDG-PET/CT in tumors > 20 mm (Paper 2) 

We included 103 women with a median tumor size of 28.0 mm (range 21.0-63.0) in this stratified 

analysis (Figure 10). A total of 22 women had preoperative tumors ≤20 mm that were >20 mm on 

final pathology; 14 were included in this analysis since they underwent a second nodal staging 

procedure with PL. We did not include the remaining eight women as they did not have completion 

PL performed due to comorbidities and tumor size 21-22 mm (n = 5) or had intermediate-risk factors 

with referral to adjuvant therapy (n = 3). Of the 103 included women, 92/103 (89.3%) had FIGO-

2009 stage IB1 disease, and 11/103 (10.7%) had stage IB2. Lymph node metastases were verified in 
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27/103 (26.2%): MAC in 19/103 (18.4%) and MIC in 8/103 (7.8%). The median nodal metastasis size 

was 3.0 mm (range 0.5-11.0), and in five women, the metastasis size was over the 75th percentile of 5.0 

mm.  

 

The SLN algorithm identified 6/7 (85.7%) women with nodal metastases in ‘non-SLNs only’ due to 

failed uni- or bilateral SLN detection: five by PL and one in a clinically suspicious lymph node. In one 

woman, bilateral negative SLNs were detected, while a metastatic lymph node was identified in a FDG-

PET/CT positive lymph node of the right hemipelvis. Due to this false-negative SLN, the false-

negative rate of the SLN mapping procedure was 3.7% (1/27) (95% CI 0.1-19.0%). The woman with 

the false-negative SLN was young, had a normal BMI, and tumor size of 32 mm with a depth of 

invasion of 19 mm. She did not have a previous cone biopsy performed. The SLN mapping procedure 

was well described with clearly defined SLNs bilaterally, and she also had a clinically suspicious lymph 

node removed per protocol, which was negative of metastatic disease.  

 

The SLN mapping and FDG-PET/CT accuracy results in women with tumors >20 mm are presented 

in Table 4. The sensitivity of SLN mapping adhering to the algorithm was 96.3% (95% CI 81.0-99.9%) 

and the NPV 98.7% (95% CI 93.0-100%). SLNs were significantly more likely to contain metastases 

than non-SLNs (20/376 (5.3%) vs. 7/2135 (0.3%), p < 0.001).  

 

FDG-PET/CT positive lymph nodes were detected in 15/103 (14.6%) women, of which 4/15 (26.7%) 

held metastases. Two of the four metastatic FDG-PET/CT positive lymph nodes were SLNs, the third 

was a clinically suspicious lymph node, and the fourth was found in the woman with a right-sided false-

negative SLN. The sensitivity of FDG-PET/CT was 14.8% (95% CI 4.2-33.7%), with a PPV of 26.7% 

(95% CI 7.8-55.1%). The sensitivity of combined SLN mapping and FDG-PET/CT imaging was 

100% (95% CI 87.2-100%) and the NPV 100% (95% CI 95.1-100%).  
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Table 4. Accuracy of SLN mapping and FDG-PET/CT in early-stage cervical tumors >20 mm 

n = 103 women TP FN TN FP Sensitivity, 

% (95% CI) 

Specificity, 

% (95% CI) 

NPV,  

% (95% CI) 

PPV,  

% (95% CI) 

SLN mapping with ultrastaging 20 7 76 0 74.1  
(53.7-88.9) 

NA 91.6  
(83.4-96.5) 

NA 

SLN mapping adhering to algorithma 26 1 73 0 96.3  
(81.0-99.9) 

NA 98.7  
(93.0-100) 

NA 

Systematic removal of FDG-PET/CT 
positive lymph nodesb 

4c 23 65 11 14.8  
(4.2-33.7) 

85.5  
(75.6-92.5) 

73.9  
(63.4-82.7) 

26.7  
(7.8-55.1) 

Combination of: 
SLN mapping adhering to algorithm  
and systematic removal of FDG-
PET/CT positive lymph nodes 

27 0 73 0 100  
(87.2-100) 

NA 100  
(95.1-100) 

NA 

Abbreviations: SLN, Sentinel Lymph Node; LNM, Lymph Node Metastases; TP, True Positive; FP, False Positive; FN, False Negative; TN, True Negative; NPV, 
Negative Predictive Value; PPV, Positive Predictive Value; CI, Confidence Interval; NA, Not Applicable. 
a Ultrastaging of all SLNs, removal of suspicious lymph nodes, and side-specific lymphadenectomy in cases of failed SLN mapping. 
b Versus gold standard: SLN mapping and pelvic lymphadenectomy. 
c Two were SLNs, one a clinically suspicious lymph node, and one in a woman with a false-negative SLN. 

 
 
7.2.5 The transition from FIGO-2009 to FIGO-2018 (Paper 3) 

Demographics and clinical characteristics were compared between women with and without 

metastases (Table 5). These women did not differ in age, BMI, or Charlson Comorbidity Index (CCI) 

but differed significantly regarding tumor size, depth of invasion, presence of LVSI, and microscopic 

parametrial invasion (Table 5).  

 

The distribution of women in the FIGO-2009 staging system and their reallocation according to the 

FIGO-2018 stages are illustrated in Figure 12. Stage reallocation occurred 54.7% (134/245) (95% CI 

48.2-61.0); due to tumor size or depth of invasion in 71.6% (96/134) and the presence of nodal 

metastases in 28.4% (38/134). We observed downstaging to FIGO-2018 IA stages in 4.9% (12/245) 

(95% CI 2.6-8.4) and upstaging in 49.8% (122/245) (95% CI 43.4-56.2%). Preoperative FDG-

PET/CT imaging initially upstaged in 7.3% (18/245). However, metastatic disease was not verified in 

11/18 on final pathology. These eleven women were downstaged according to tumor characteristics. 
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Table 5. Demographic and clinical characteristics of included women (Paper 3) 

  
  

Women without LNM 
(n=207) 

Women with LNM 
(n=38) 

  
  

P-valuea Median (range) Median (range) 
Age (years) 44 (26-84) 49 (27-80) 0.22 
Body mass index (kg/m2) 25 (18-46) 24 (20-37) 0.18 
  n (%) n  (%)  P-value 
Smoking           
  Never smoker 103 (49.76%) 19 (50.00%) 0.89b 
  Previous smoker 58 (28.02%) 9 (23.68%)   
  Smoker 39 (18.84%) 9 (23.68%)   
  Unknown status 7 (3.38%) 1 (2.63%)   
Charlson Comorbidity Index (CCI)           
  CCI > 1 6 (2.90%) 3 (7.89%) 0.15b 

FIGO-2009           
  IA1d 2 (0.97%) 0 (0.00%) 0.07b 

  IA2 0 (0.00%) 0 (0.00%)   
  IB1 199 (96.14%) 34 (89.47%)   
  IB2 6 (2.90%) 4 (10.53%)   
Type of hysterectomy           
  Simple hysterectomy 7 (3.38%) 0 (0.00%) 0.04b 

  Radical hysterectomy 192 (92.75%) 35 (92.11%)   
  Conization only 8 (3.86%) 1 (2.63%)   
  Two-step proceduree 0 (0.00%) 2 (5.26%)   
Histology           
  Squamous cell carcinoma 120 (57.97%) 26 (68.42%) 0.57b 

  Adenocarcinoma 75 (36.23%) 11 (28.95%)   
  Adenosquamous carcinoma 7 (3.38%) 0 (0.00%)   
  Clear cell carcinoma 1 (0.48%) 0 (0.00%)  

  Otherf 4 (1.93%) 1 (2.63%)   
  Median (range) Median (range) P-valuea 

Tumor size on final pathology (mm) 18 (0-63) 26 (9-56) <0.001 
Cervical invasion           
  Median depth of invasion in mm (range) 6 (0-34) 10 (2-25) <0.001 
  Median proportional depth of invasion (%) 44 (0-100) 71 (12-100) <0.001 

  n (%) n  (%) P-value 
Parametrial lymph node metastases 0 (0.00%) 5 (13.16%) <0.001b 

Microscopic parametrial invasion 3 (1.46%) 6 (16.67%) <0.001b 

LVSI 48 (23.19%) 27 (71.05%) <0.001c 

Adjuvant therapy (External beam radiation and 
concomitant chemotherapy) 40 (19.32%) 37g (97.37%) <0.001c 

Abbreviations: LNM, Lymph Node Metastases; LVSI, Lymphovascular Space Invasion. 
a Wilcoxon rank-sum test. 
b Fisher’s exact test, due to expected values under five. 
c Chi-squared test. 
d Stage IA1 was not a part of the inclusion criteria, these women were included due to conization without free margins, with no residual 
tumor on final pathology. 
e Two-step procedures, surgery aborted due to detection of lymph node metastases, referred to adjuvant therapy. 
f Glassy cell carcinoma (n=1), Low differentiated carcinoma (n=1), Primary mesonephric carcinoma (n=1), Sarcomatoid planocellular 
carcinoma (n=1), Serous carcinoma (n=1). 
g One woman denied to undergo adjuvant therapy. 
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Figure 12. Transition of stages from FIGO-2009 to FIGO-2018 

 

 

7.2.6 Lymph node metastases in FIGO-2018 stages prior to upstaging to IIIC1 (Paper 3) 

Nodal metastases were verified in 38/245 (15.5%) of women on final pathology (MAC: 73.7% (28/38), 

MIC: 26.3% (10/38)). No women had isolated tumor cells only. FIGO-2018 stages, tumor 

characteristics, and MAC and MIC proportions prior to upstaging to IIIC1 are shown in Table 6. The 

median tumor size was 12.0 mm (range 3.0-19.0 mm) in stage IA1, while the median tumor size was 

10.0 mm (range 9.0-14.0 mm) in stage IA2. Of the 14 women with FIGO-2018 IA stages, none of 

them had metastatic nodes. For women with FIGO-2018 stage IB1, the tumor size ranged from 9.0-

20.0 mm. Lymph node metastases were detected in 7/116 (6.0%); 6/7 metastases were detected in 

SLNs. The metastatic non-SLN was identified in the parametrium, detected by the radical hysterectomy 

procedure in a woman with a tumor size of 20 mm and depth of invasion of 13 mm. In stage IB2, 

nodal metastases were detected in 24.5% of women, and in stage IB3 14.3% of women.  

The association between lymph node metastases, tumor size, and depth of invasion is illustrated in 

Figure 13. As it appears, the risk of lymph node metastases increases with tumor size >12 mm, with 

the steepest slope at 20 mm, and a flattening of the curve at 25 mm. There were 80 women with tumor 

size 12-20 mm, of whom 61.2% (49/80) had depth of invasion £5 mm. Five of these 80 women (6.3%) 

had metastatic nodes, four were SLNs, and their depth of invasion in the cervical tumor ranged from 

4-13 mm. As for depth of invasion, the risk of lymph node metastases increases steeply at >5 mm with 

a flattening of the curve at 10 mm. In total, 111 women had a depth of invasion in the range 5-10 mm, 

and 15.3% (17/111) of these had metastatic disease, of which 14 were SLNs. The median tumor size 

in the 11 women was 20 mm. 

 

 

Figure 1. Transition of stages from FIGO-2009 to FIGO-2018 in women with early-stage cervical cancer 
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Table 6. Tumor characteristics and incidence of nodal metastases in FIGO-2018 stages  

FIGO-
2018a  

Lymph node metastases LVSI 
n (%c) 

Depth of invasion in 
mm, median 

(range) 

Tumor size  
in mm, 

median (range) 
LNM 
+ /- 

n (%) MAC MIC 
n (n SLNb) n (n SLNb) 

IA1 - 9 (100.0%)   1 (11.1%) 2.0 (1.0-3.0) 12.0 (3.0-19.0) 
+ 0 (0.0%) 0 (0) 0 (0)    

 
IA2 - 5 (100.0%)   1 (20.0%) 4.0 (4.0-5.0) 10.0 (9.0-14.0) 

+ 0 (0.0%) 0 (0) 0 (0)    
 

IB1 - 109 (94.0%)   22 (20.2%) 4.5 (0.0-11.0) 13.0 (0.4-20.0) 
+ 7 (6.0%) 5 (4) 2 (2) 4 (57.1%) 5.0 (4.0-13.0) 19.0 (9.0-20.0) 

 
IB2 - 74 (75.5%)   21 (28.4%) 8.0 (1.0-29.0) 25.0 (21.0-40.0) 

+ 24 (24.5%) 17 (7) 7 (7) 16 (66.7%) 10.5 (2.0-25.0) 27.5 (21.0-37.0) 
 

IB3 - 6 (85.7%)   0 (0.0%) 14.5 (4.0-34.0) 44.0 (42.0-63.0) 
+ 1 (14.3%) 1 (1) 0 (0) 1 (100.0%) 17.0 (17.0-17.0) 45.0 (45.0-45.0) 

 
IIA1 - 1 (100%)   1 (100.0%) 13.0 (13.0-13.0) 36.0 (36.0-36.0) 

+ 0 (0.0%) 0 (0) 0 (0)    
 

IIBd  - 3 (33.3%)   2 (66.7%) 11.0 (7.0-12.0) 36.0 (22.0-40.0) 
+ 6 (66.7%) 5 (4) 1 (1) 6 (100.0%) 9.5 (7.5-14.0) 38.5 (26.0-56.0) 

 
All 
women 

- 207 (84.5%)   48 (23.2%) 5.8 (0.0-34.0) 18.0 (0.4-63.0) 
+ 38 (15.5%) 28 (16) 10 (10) 27 (71.1%) 9.5 (2.0-25.0) 26.5 (9.0-56.0) 

Abbreviations: LNM, Lymph Node Metastases; SLN, Sentinel Lymph Node; LVSI, Lymphovascular Space Invasion. 
a Women with lymph node metastases have not been upstaged to IIIC1 for the purpose of this analyses.  
b Number of nodal metastases found in SLNs only 
c Proportion of women with LVSI in women with and without lymph node metastases, respectively. 
d Women were included according to FIGO-2009 IB1/IB2 and were upstaged postoperatively due to microscopic parametrial 
invasion according to FIGO-2018 staging. 

 

 
7.2.7 Parametrial invasion and lymph node metastases in the parametrium (Paper 3) 

Microscopic parametrial invasion was detected in nine of 245 women (3.6%), resulting in upstaging 

according to FIGO-2018. Six of these nine women also had pelvic nodal metastases (Table 6). In 

addition, the identification of one nodal metastasis in the parametrium upstaged five of 245 women 

(2.0%) to FIGO-2018 IIIC1. The horizontal tumor size ranged from 20-56 mm, and the depth of 

invasion ranged from 2-14 mm in the 14 women with parametrial invasion or nodal metastasis in the 

parametrium.  
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Figure 13. Association between tumor size, depth of invasion, and nodal metastases 

 
 

7.2.8 Association between FIGO-2018 stages, tumor characteristics, and nodal metastases (Paper 3) 

Table 7 shows the association between FIGO-2018 stages, tumor characteristics, and lymph node 

metastases in univariate binary regression models. FIGO-2018 ≥ IB2 (p < 0.001), parametrial invasion 

(p < 0.001), LVSI (p < 0.001), tumor size >20 mm (p < 0.001), depth of invasion >5 mm (p = 0.002), 

proportionate depth of invasion > 2/3 (p < 0.001), and cervical tumor volume over the median of 

23.5 mm3 (p < 0.001) significantly increased the risk of having nodal metastases. In the multivariate 

model, FIGO-2018 ≥ IB2, LVSI, and proportionate depth of invasion > 2/3 remained significant. 

There was a significant association between FIGO-2018 stage £ IB1 (p < 0.001), tumor size £20 mm 

(p < 0.001), depth of invasion £5 mm (0.002), proportionate depth of invasion £ 1/3 (p = 0.022) and 

a low risk of nodal metastases. The association between combinations of risk factors and nodal 

metastases is shown in Table 8. Both models of combined intermediate-risk factors were significantly 

associated with lymph node metastases (p < 0.001 and p = 0.001, respectively). The low-risk model, 

which involved depth of invasion £10 mm, tumor size £20 mm, and no LVSI, was significantly 

associated with a low risk of nodal metastases (p < 0.001).  

 

7.2.9 Nodal metastases in women with depth of invasion £5 mm irrespective of tumor size (Paper 3) 

Lymph node metastases were identified in 7/108 (6.5%) of women with a depth of invasion £5 mm. 

In the 101 women without nodal metastases, the tumor size ranged from 0.4-42.0 mm (median 13 

mm), while the tumor size ranged 9.0-24.0 mm (median 20 mm) in the seven women with lymph node 

metastases. Six of seven metastases were SLNs, and the non-SLN was detected in the parametrium of 

a woman with a tumor size of 20 mm. Parametrial invasion was not identified in any of the 108 women 

with depth of invasion £5 mm. The association between tumors with depth of invasion £5 mm 

Article 2 – Tables and Figures 
 
  Figure 2. Association between tumor size, depth of invasion, and lymph node metastases in women with early-stage cervical cancer 
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regardless of horizontal width and nodal metastases is shown in Table 7. As it appears, depth of 

invasion £5 mm irrespective of tumor size is associated with a low risk of metastases.  

 

Table 7. FIGO-2018 staging and risk factors associated with nodal metastases 

Variable Total 
number of 

women 

Women 
with LNM, 

n (%) 

Univariate binary  
regression model  

Multivariate binary 
 regression modela 

RR (95% CI) p-value RR (95% CI) p-value 
FIGO-2018b       
  ≤ IB1 130 7 (5.4%) 0.20 (0.09-0.44)  < 0.001 1.00 (Ref) 

0.025 
  ≥ IB2 115 31 (27.0%) 5.01 (2.30-10.93) < 0.001 2.64 (1.13-6.20) 
Histology       
  Squamous cell carcinoma 146 26 (17.8%) 1.47 (0.79-2.77) 0.24   
  Adenocarcinoma 86 11 (12.8%) 0.75 (0.39-1.44) 0.39   
  Adenosquamous carcinoma 7 0 (0%) NA 0.60c   
  Clear cell carcinoma 1 0 (0%) NA 1.0c   
  Otherd 5 1 (20.0%) 1.30 (0.22-7.68) 0.77   
Microscopic parametrial invasion      
  No 236 32 (13.6%) 0.20 (0.12-0.36) < 0.001   
  Yes 9 6 (66.7%) 5.18 (2.93-9.16) < 0.001   
LVSI       
  No 170 11 (6.5%) 0.18 (0.09-0.34) < 0.001 1.00 (Ref) 

< 0.001 
  Yes 75 27 (36.0%) 5.56 (2.92-10.62) < 0.001 4.12 (2.16-7.84) 
Tumor size       
  ≤20 mm 130 7 (5.4%) 0.20 (0.09-0.44) < 0.001   
  >20 mm 115 31 (27.0%) 5.01 (2.30-10.93) < 0.001   
Depth of invasion       
  ≤5 mm 108 7 (6.5%) 0.29 (0.12-0.63) 0.002   
  >5 mm 137 31 (22.6%) 3.49 (1.60-7.62) 0.002   
Proportionate depth of invasion       
  ≤ 1/3 74 5 (6.8%) 0.35 (0.14-0.86) 0.022 

1.00 (Ref) 
0.033   > 1/3 but ≤ 2/3 102 11 (10.8%) 0.57 (0.30-1.10) 0.093 

  > 2/3 69 22 (31.9%) 3.51 (1.96-6.27) < 0.001 1.88 (1.05-3.35) 
Cervical tumor volume       
  <23.5 mm3 118 5 (4.2%) 0.16 (0.07-0.40) < 0.001   
  ≥23.5 mm3 (= median) 127 33 (26.0%) 6.13 (2.48-15.18) < 0.001   
Abbreviations: LNM, Lymph Node Metastases; RR, Risk Ratio; LVSI, Lymphovascular Space Invasion. 
a Multivariate logistic regression model with dependent variable lymph node metastases (yes/no) and independent variables FIGO-
2018 stages, LVSI, and proportionate depth of invasion >2/3. Sample size allowed a maximum of three variables, we chose these as 
we expected tumor size >20 mm and depth of invasion >5 mm to be reflected in FIGO-2018 ≥ IB2. 
b Women with lymph node metastases have not been upstaged to IIIC1 for the purpose of this analyses. FIGO-2018 was pooled into 
≤ IB1 and ≥ IB2 due to low number of lymph node metastases in stage IA1, IA2, IB3, IIA1 and IIB. 
c Fisher’s exact test due to expected values under 5. 
d Glassy cell carcinoma (n=1), Low differentiated carcinoma (n=1), Primary mesonephric carcinoma (n=1), Sarcomatoid planocellular 
carcinoma (n=1), Serous carcinoma (n=1). 
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Table 8. Association between risk stratification models and nodal metastases 

 
 
 
 
7.3 Patient-reported lymphedema and its impact on quality of life in cervical cancer 

7.3.1 Study population (Paper 4) 

The STROBE (strengthening the reporting of observational studies in epidemiology) flowchart of 

patient inclusion is presented in Figure 14. The overall response rate of the baseline and three-month 

questionnaires was 81.6% (200/245). A total of 107 women underwent SLN only, and 93 women 

underwent SLN+PL. Of the 107 women who underwent SLN only, 16 underwent additional hemi- or 

full PL due to failed SLN mapping. Participants and non-participants did not differ in BMI, FIGO-

2009 stage, histology, or nodal metastases status, but differed in age, CCI, smoking, adjuvant therapy, 

and site of hospital inclusion (Table 9).  

 

 

 

 

 

 

 

 

Risk stratification models Total 
number of 

women 

Women 
with LNM, 

n (%) 

Binary regression model  
for risk ratio 

RR (95% CI) p-value 

Low-risk factors No LVSI 101 3 (2.8%) 0.12 (0.04-0.39) < 0.001 
Depth of invasion £10 mm 
Tumor £20 mm 
 

Low-risk factors with LVSI + LVSI 27 3 (11.1%) NA 1.0a 

Depth of invasion £10 mm 
Tumor £20 mm 
 

Intermediate-risk factors Tumor >20 mm 43 21 (48.8%) 5.80 (3.35-10.04) < 0.001 
+ LVSI 
Proportionate cervical 
invasion >1/3 
 

Intermediate-risk factors Tumor > 30 mm 31 11 (35.5%) 2.8 (1.56-5.08) 0.001 
Proportionate cervical 
invasion >2/3 
 

Abbreviations: LNM, Lymph Node Metastases; RR, Risk Ratio; LVSI, Lymphovascular Space Invasion. 
a Fisher’s exact test due to expected values under 5. 
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Figure 14. The STROBE flowchart of inclusion for patient-reported outcome data  

 
Abbreviations: FIGO, the International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion; SLN, sentinel lymph 
node; PL, pelvic lymphadenectomy. 
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Figure 1. The STROBE flowchart of inclusion of women in the SENTIREC CERVIX trial 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: FIGO, the International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion; SLN, sentinel 
lymph node; PL, pelvic lymphadenectomy.

259 Women with early-stage cervical cancer FIGO-2009 stage IA2 with 
LVSI, IB1, IB2 and IIA1 who underwent robotic assisted surgery in 

Denmark, March 2017 – January 2021  
were assessed for eligibility 

 
8 Did not meet inclusion criteria:  
   did not speak Danish, had dementia,        
   allergy to iodine or indocyanine green,        
   previous PL or active treatment for  
   another cancer 
   

 

247 Enrolled in the study to undergo SLN mapping 
 

Identification 

 

Enrollment 

200 Analyzed 
- SLN only (n = 107) 
- SLN+PL (n = 93) 

 
 
 

Primary analyses 
 

Drop-out  
45 Excluded due to missing preoperative 
or 3 months postoperative  
questionnaire responses: 
 
- SLN only (n=14/121, 11.6%) 
- SLN+PL (n=31/124, 25.0%) 
 
 

 

4 Excluded  
  2 Eligible women, not offered inclusion 
  0 Declined to participate 
  2 Other reasons (one woman with poor       
     general condition, one woman with       
     no fluorescence camera available) 
 

 

251 Eligible women  
 

Exclusion from analyses  
2 Excluded 
  1 Neuroendocrine histology 
  1 Surgery aborted due to intra- 
     operative detection of tumor invasion  
     in the uterine wall 
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Table 9. Demographic and clinical characteristics (Paper 4) 

  
SLN only 
(n=107) 

SLN+PL  
(n=93) 

Participants 
(n=200) 

Non-participantsa 

(n=45) 
  
  

Median (range) Median (range) Median (range) Median (range) P-valueb 

Age (years) 43 (26-84) 43 (26-80) 43 (26-84) 55 (28-79) 0.002 
Body mass index (kg/m2) 25 (18-46) 25 (18-43) 25 (18-46) 26 (19-41) 0.91 
  n (%) n (%) n (%) n (%) P-valuec 

Inclusion hospital           
  OUH 53 (49.5%) 48 (51.6%) 101 (50.5%) 8 (17.8%) <0.001 
  CUH 39 (36.5%) 28 (30.1%) 67 (33.5%) 37 (82.2%)   
  AUH 15 (14.0%) 17 (18.3%) 32 (16.0%) 0 (0.0%)   
Smoking           
  Never smoker 61 (57.0%) 50 (53.8%) 111 (55.5%) 11 (24.4%) 0.001d 

  Previous smoker 25 (23.4%) 25 (26.9%) 50 (25.0%) 17 (37.8%)   
  Smoker 19 (17.8%) 15 (16.1%) 34 (17.0%) 14 (31.1%)   
  Unknown status 2 (1.9%) 3 (3.2%) 5 (2.5%) 3 (6.7%)   
CCI £1 105 (98.1%) 91 (97.9%) 196 (98.0%) 40 (88.9%) 0.01d 

FIGO-2009           
  IA1e 2 (1.9%) 0 (0.0%) 2 (1.0%) 0 (0.0%) 0.16d 
  IA2 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)   
  IB1 ≤20 mm 94 (87.9%) 20 (21.5%) 114 (57.0%) 13 (28.9%)   
  IB1 >20 mm 10f (9.3%) 68 (73.1%) 78 (39.0%) 28 (62.2%)  
  IB2 1 (0.9%) 5 (5.4%) 6 (3.0%) 4 (8.9%)   
Histology           
  Squamous cell carcinoma 55 (51.4%) 59 (63.4%) 114 (57.0%) 32 (71.1%) 0.07d 

  Adenocarcinoma 47 (43.9%) 29 (31.2%) 76 (38.0%) 10 (22.2%)   
  Adenosquamos carcinoma 3 (2.8%) 3 (3.2%) 6 (3.0%) 1 (2.2%)   
  Clear cell carcinoma 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.2%)   
  Otherg 2 (1.9%) 2 (2.2%) 4 (2.0%) 1 (2.2%)   
Lymph node metastases 7 (6.5%) 21 (22.6%) 28 (14.0%) 10 (22.2%) 0.17 
Adjuvant therapyh 11 (10.3%) 44 (47.3%) 55 (27.5%) 22 (48.9%) 0.005 
Abbreviations: SLN, Sentinel Lymph Node; PL, Pelvic lymphadenectomy; OUH, Odense University Hospital; CUH, 
Copenhagen University Hospital; AUH, Aarhus University Hospital; CCI, Charlson Comorbidity Index. 
a Women who excluded due to missing baseline or 3 months postoperative questionnaires. 
b Wilcoxon rank sum test. 

c Chi-squared test. 
d Fisher’s exact test. 
e Stage IA1 was not part of the inclusion criteria, these women were all included due to conization without free margins, 
with no residual tumor on final pathology. 
f Reasons for not performing PL include comorbidities, tumor size 21-22 mm or the presence of high-risk or intermediate-risk 
factors with direct referral to adjuvant therapy. 
g Glassy cell carcinoma (n=1), Low differentiated carcinoma (n=1), Primary mesonephric carcinoma (n=1), Sarcomatoid 
planocellular carcinoma (n=1), Serous carcinoma (n=1). 
h External beam radiation and concomitant chemotherapy. 

 

7.3.2 The incidence of early lymphedema (Paper 4) 

Responses to the EORTC IL76 are presented in Figure 15. The incidence of lymphedema increased 

from 0.0% (0/107) to 5.6% (6/107) three months postoperatively in women who underwent SLN only 

(p = 0.01). In the SLN+PL group, the incidence of lymphedema increased from 3.2% (3/93) to 32.3% 
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(30/93) (p < 0.001). Excluding the women who underwent hemi- or full PL due to failed mapping, 

the incidence of lymphedema in women who underwent SLN only was 3.3% three months 

postoperatively (p = 0.08).  

 

Figure 15. The incidence of early lymphedema according to the EORTC IL76  

 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel Lymph Node; PL, 
Pelvic lymphadenectomy; Pre, preoperative scores; Post, postoperative scores. 
The figure is based on crude proportions of responses to the questionnaire. 

 

The mean domain scores on symptoms of lymphedema are given in Table 10. Lymphedema symptoms 

in the legs, genitals, and groins increased in both groups postoperatively but three times more in 

women who underwent SLN+PL. In an explorative multivariate analysis, the postoperative difference 

scores between groups (SLN only compared to SLN+PL) differed significantly when adjusting for 

adjuvant therapy, age, BMI, and hemi- or full PL in cases of failed SLN mapping in the SLN only  

group (difference in difference of the leg domain p < 0.001, genital domain p = 0.002), and groin 

domain p = 0.004). 

 

Q1: Have you had swelling in one or both legs? 
Q2: Have you felt heaviness in one or both legs? 
Q3: Has the skin felt tight in your leg(s)? 
Q4: Have you had pain in your leg(s)? 
Q5: Have you had swelling in the genital area? 
Q6: Has the skin felt tight in your genital area? 
Q7: Have you had swelling in your groin? 
Q8: Have you had sore skin in your groin? 
Q9: Have you had pain in your groin? 
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Table 10. Domain scores on the incidence of early lymphedema according to the EORTC IL76 

 
SLN only SLN+PL 

  

Leg (n=106) (n=93) 
Baselinea 5.0 (2.9;7.2) 5.6 (2.9;8.4) 

Three months postoperativea 10.9 (7.1;14.7) 21.2 (16.1;26.4) 
Difference 5.9 (2.1;9.7) 15.6 (10.9;20.2) 

P-valuea 0.002 <0.001 
Genital  (n=104) (n=92) 

Baselinea 1.1 (-0.3;2.5) 4.0 (1.0;7.0) 
Three months postoperativea 5.6 (2.5;8.7) 18.5 (13.3;23.7) 

Difference 4.5 (1.1;7.9) 14.5 (9.0;20.0) 
P-valueb 0.01 <0.001 
Groin (n=107) (n=93) 
Baselinea 3.6 (1.8;5.5) 7.9 (4.7;11.1) 

Three months postoperativea 9.1 (5.5;12.8) 26.6 (21.2;32.0) 

Difference 5.5 (1.5;9.5) 18.7 (12.8;24.6) 
P-valueb 0.007 <0.001 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel Lymph 
Node (removal of 2-3 lymph nodes in the pelvis); PL, Pelvic lymphadenectomy (removal of all lymph nodes in the pelvis). 
Leg, Genital and Groin domain scores are symptom scales, i.e., high domain-scores correspond to a high level of symptoms.  
a Mean score (confidence interval). 
b Linear regression with robust variance estimation. 

Grey coloring: Difference over clinically important threshold of 10 on a 0-100 scale. 
 

 

Individual score changes in the IL76 leg, genital, and groin domains are shown in Figure 16. The figure 

illustrates the mean score change and how the score changed for each individual woman, indicating a 

moderate change in many women and a large impairment in a few. We evaluated these individual score 

changes; a difference of -10 to 10 was equal to no change, a difference over 10 represented a 

deterioration, and a difference larger than -10 was an improvement. The leg domain comprised of four 

items, to which 75.7% (80/107) of women in the SLN only group had no change, 18.7% (20/107) 

deteriorated, and 5.6% (6/107) improved. In women who underwent SLN+PL, 53.8% (50/93) had 

no change, 41.9% (39/93) deteriorated, and 4.3% (4/93) improved (Table 11). Individual score 

changes in the genital and groin domains are reported in Table 11. 
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Figure 16. Individual changes of the incidence of early lymphedema according to the EORTC IL76 

Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel Lymph Node; PL, 
Pelvic lymphadenectomy. 
 

Table 11. Grouped individual changes of the incidence of early lymphedema in the EORTC IL76  

  
 

SLN only 
n (%) 

SLN+PL 
n (%) 

 
Leg 
(4 items) 

 n = 106 n = 93 
No changea  80 (75.7%) 50 (53.8%) 
Deteriorationb 20 (18.7%) 39 (41.9%) 
Improvementc  6 (5.6%) 4 (4.3%) 

 
Genital 
(2 items) 

 n = 107 n = 93 
No changea  83 (77.6%) 46 (49.5%) 
Deteriorationb 21 (19.6%) 42 (45.2%) 
Improvementc 3 (2.8%) 5 (5.4%) 

 
Groin  
(3 items 

 n = 107 n = 93 
No changea  71 (66.4%) 27 (29.0%) 
Deteriorationb  24 (22.4%) 60 (64.5%) 
Improvementc  12 (11.2%) 6 (6.5%) 

Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel 
Lymph Node; PL, Pelvic lymphadenectomy. 
a No change: Mean score difference -10 to 10 
b Deterioration: Mean score difference >10 
c Improvement: Mean score difference >-10 
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7.3.3 Severity of early lymphedema (Paper 4) 

Responses on the LYMQOL questionnaire are given in Table 12, and individual score changes are 

given in Figure 17. Women who reported any degree of symptoms of lymphedema in the IL76 were 

asked to respond to the LYMQOL questionnaire to indicate the severity and the impact on their lives. 

Both groups reported significant heaviness, weakness, and pain in the legs. However, women who 

underwent SLN+PL had more severe lymphedema as indicated by more impaired physical 

performance (p = 0.001) and appearance (p = 0.007), e.g., the ability to find shoes and clothes that fit 

(Table 12). Individual score changes of the function, appearance, and symptom domains indicate a  

 

Table 12. Domain scores on the severity of early lymphedema according to the LYMQOL  

  SLN only SLN+PL 

Functiona (n=36) (n=36) 
Baselinea 94.4 (91.2;97.7) 93.2 (88.5;97.9) 
Three months postoperativea 90.0 (85.1;94.9) 78.1 (70.2;86.1) 
Difference -4.4 (-9.5;0.7) -15.0 (-23.2;-6.9) 
P-valued 0.09 <0.001 
Appearancea (n=36) (n=35) 
Baselineb 91.7 (86.0;97.4) 92.5 (86.8;98.2) 
Three months postoperativeb 86.6 (79.3;94.0) 82.0 (73.1;91.0) 
Difference -5.0 (-12.8;2.8) -10.5 (-17.8;-3.1) 
P-valued 0.20 0.007 
Symptomc (n=35) (n=35) 
Baselineb 8.2 (4.3;12.0) 9.1 (4.0;14.3) 
Three months postoperativeb 16.5 (9.7;23.3) 25.5 (17.1;33.9) 
Difference 8.3 (1.3;15.4) 16.4 (8.2;24.6) 
P-valued 0.02 <0.001 
Emotiona (n=29) (n=34) 
Baselineb 60.9 (52.9;69.0) 63.1 (56.1;70.0) 
Three months postoperativeb 72.4 (63.2;81.6) 64.5 (55.0;74.1) 
Difference 11.5 (3.8;19.2) 1.5 (-6.3;9.2) 
P-valued 0.005 0.70 
Quality of lifea (n=33) (n=35) 
Baselineb 64.6 (54.1;75.2) 68.6 (58.1;79.0) 
Three months postoperativeb 60.9 (48.6;73.3) 60.3 (49.9;70.8) 
Difference -3.7 (-16.3;8.9) -8.3 (-19.1;2.6) 
P-valued 0.55 0.13 
Note: Only women who responded positively to any questions of the IL76 completed the LYMQOL. 
Abbreviations: LYMQOL, Lymphedema Quality of Life Tool SLN, Sentinel Lymph Node (removal of 2-3 lymph nodes in the 
pelvis); PL, Pelvic lymphadenectomy (removal of all lymph nodes in the pelvis); Postop., Postoperative.  
a The function, appearance, emotion and Quality of Life domains are function scales, i.e., the higher the domain-score, the 
better the functions. A negative difference score is an impairment in functioning. 
b Mean score (confidence interval). 
c The symptom domain is a symptom scale, i.e., high domain-scores correspond to a high level of symptoms. A positive 
difference score is a higher level of symptoms. 
d Linear regression with robust variance estimation. 
Grey coloring: Difference over clinically important threshold of 10 on a 0-100 scale. 



 

 67 

Figure 17. Individual changes of the incidence of early lymphedema according to the LYMQOL 

Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel Lymph Node; PL, 
Pelvic lymphadenectomy. 

 
moderate change in many women and large impairment in a few. In contrast, the emotion and QoL 

domains indicate a large variation in individual score changes between women (Figure 17). 

 
7.3.4 Quality of life in women with lymphedema (Paper 4) 

The effect of lymphedema on QoL was assessed by the EORTC QLQ-C30 (Table 13) and QLQ-

CX24 (Table 14) questionnaires. We compared women with and without lymphedema as defined by 

the responses to the EORTC IL76. There was no significant difference in age (mean 41.0 vs. 43.5; p 

= 0.05), BMI (mean 24.7 vs. 25.0; p = 0.65), incidence of nodal metastases (6/36, 16.7% vs. 22/164, 

13.4%; p = 0.61) or adjuvant therapy (12/36, 33.3% vs. 43/164, 26.2%; p = 0.39) between women 

with and without early lymphedema. There was a significant difference in the nodal staging procedure: 

a higher proportion of women who reported early lymphedema underwent SLN+PL (30/36, 83.3%) 
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as compared to 16.7% (6/36) of women who underwent SLN only (p < 0.001). Early lymphedema 

was associated with significant impairment regarding body image (p = 0.002), global health status (p = 

0.04), physical- (p = 0.008), role- (p = 0.04), cognitive- (p = 0.04), and social functioning (p = 0.007), 

as well as a higher level of fatigue (p = 0.01), pain (p = 0.04), dyspnea (p = 0.03), and symptom 

experience (p = 0.007) (Table 13 and 14).  

 

In women with early lymphedema, the mean scores exceeded the thresholds for clinical importance 

postoperatively with impairment of physical-, role-, emotional-, and cognitive functioning, as well as 

fatigue, nausea and vomiting, pain, dyspnea, and diarrhea (Table 13). Further, lymphedema resulted in 

a large clinically important deterioration of fatigue postoperatively and a medium deterioration in 

physical-, role-, cognitive- and social functioning, in addition to pain, dyspnea, and constipation. In the 

EORTC QLQ-CX24, both groups reported minimal clinically important differences exceeding the 

threshold with impairment of sexual functioning and sexual worry. However, difference scores were 

larger in women reporting lymphedema (Table 14).  
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Table 13. The impact of lymphedema on the quality of life evaluated by the EORTC QLQ-C30 

 Women with lymphedema Women without lymphedema 
Difference 
between 

women with 
and without 
lymphedema 

 
 (n=36) (n=164)  

  

 
Baseline  

3 
months 
postop.  Baseline 

3 
months 
postop.  

P-valuec Mean (95% CI) Differenceb Mean (95% CI) Differenceb 
 
QLQ-C30 Functiona            

Physical functioning 
91  

(85;96) 
77  

(71;83) 
-14 

 (-20;-7) 
94  

(92;96) 
90  

(88;92) 
-4  

(-6;-2) 
-9  

(-16;-2) 0.008 

Global health status 
59  

(52;66) 
51  

(44;59) 
-7  

(-17;2) 
71  

(68;74) 
74  

(71;77) 
3  

(-1;6) 
-10  

(-20;-0) 0.04 

Role functioning 
77  

(66;89) 
52  

(41;63) 
-25  

(-40;-10) 
88  

(84;91) 
79  

(75;83) 
-9  

(-14;-4) 
-16  

(-31;-1) 0.04 

Emotional functioning 
56  

(48;63) 
59  

(51;68) 
3  

(-6;13) 
68  

(65;71) 
79  

(76;83) 
11  

(8;15) 
-8  

(-18;2) 0.11 

Cognitive functioning 
72  

(64;79) 
60  

(50;70) 
-12  

(-22;-2) 
82  

(78;85) 
81  

(77;84) 
-1  

(-4;2) 
-11  

(-21;-1) 0.04 

Social functioning 
83  

(75;92) 
65  

(54;75) 
-18  

(-29;-7) 
91  

(88;93) 
88  

(85;91) 
-3  

(-6;0) 
-15  

(-26;-4) 0.007 
 
QLQ-C30 Symptoma         

Fatigue 
34  

(26;42) 
54  

(45;63) 
20  

(11;28) 
24  

(21;28) 
32  

(28;35) 
7  

(3;11) 
12  

(3;22) 0.01 

Nausea and vomiting 
9  

(3;15) 
16  

(7;24) 
7  

(-1;15) 
3  

(2;5) 
6  

(4;8) 
3  

(0;5) 
4  

(-4;12) 0.32 

Pain 
25  

(16;33) 
42  

(33;51) 
17  

(8;26) 
12  

(9;14) 
19  

(16;22) 
7  

(3;11) 
10  

(0;19) 0.04 

Dyspnea 
3  

(-0;6) 
18  

(9;27) 
15  

(6;25) 
7  

(4;10) 
12  

(8;15) 
5  

(1;8) 
11  

(1;20) 0.03 

Insomnia 
35  

(26;45) 
36  

(24;48) 
1  

(-14;16) 
29  

(24;33) 
22  

(18;26) 
-6  

(-11;-2) 
7  

(-7;22) 0.32 

Appetite loss 
19  

(10;29) 
27  

(15;38) 
7  

(-5;18) 
10  

(7;13) 
10  

(7;13) 
1  

(-3;4) 
6  

(-6;18) 0.32 

Constipation 
11  

(4;19) 
36  

(24;48) 
23  

(11;34) 
6  

(4;9) 
18  

(14;22) 
11  

(7;15) 
11  

(-0;23) 0.06 

Diarrhea 
12  

(6;18) 
19  

(9;30) 
7  

(-4;17) 
8  

(6;11) 
11  

(7;14) 
2  

(-2;6) 
4  

(-7;15) 0.43 

Financial difficulties 
19  

(8;31) 
17  

(7;28) 
-3  

(-10;5) 
7  

(5;10) 
6  

(4;9) 
-1  

(-4;2) 
-2  

(-10;6) 0.65 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; QLQ-C30, Quality of life Questionnaire Core Module; 
QLQ-CX24, Quality of life Questionnaire Cervical Module; Postop, postoperative. 
a In functional scales, high domain-scores correspond to a better function, and in symptom scales, high domain-scores correspond to a high 
level of symptoms. A negative difference in difference implies an impairment in function scales and a positive difference in difference 
implies a higher level of symptoms in symptom scales. 
b Difference score between 3 months follow-up and baseline. 
cLinear regression with robust variance estimation. 
Thresholds of clinical importance: defined by Giesinger in the QLQ-30 (excluding global health status). 
Cocks’ thresholds of clinically important diferences (only applicable on QLQ-C30): green: trivial change; yellow: small change; orange: 
medium change; red: large change. 
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Table 14. The effect of lymphedema on the quality of life evaluated by the EORTC QLQ-CX24  

 Women with lymphedema Women without lymphedema 
Difference 
between 

women with 
and without 
lymphedema 

 
 (n=36) (n=164)  

  
Baseline 

3 
months 
postop.  Baseline 

3 
months 
postop.  

P-valuec Mean (95% CI) Differenceb Mean (95% CI) Differenceb 
 
QLQ-CX24 Functiona              

Body image 
72  

(62;81) 
50  

(39;60) 
-22  

(-33;-11) 
84 

(80;87) 
79 

(75;83) 
-4  

(-8;-1) 
-18  

(-29;-6) 0.002 

Sexual activity 
87  

(78;96) 
80  

(73;87) 
-7  

(-16;2) 
84 

(81;88) 
77 

(73;81) 
-8  

(-12;-4) 
1  

(-8;11) 0.80 

Sexual enjoyment 
33  

(12;54) 
54  

(39;69) 
19  

(-20;58) 
21 

(13;28) 
41 

(35;47) 
12  

(2;23) 
7  

(-25;39) 0.67 

Sexual/vaginal functioning 
88  

(82;93) 
61  

(49;73) 
-27  

(-61;6) 
93 

(90;96) 
74 

(69;79) 
-16  

(-21;-11) 
-11  

(-38;15) 0.40 
 
QLQ-CX24 Symptoma              

Symptom experience 
16  

(12;20) 
23  

(18;27) 
6  

(2;11) 
12 

(10;13) 
12 

(10;13) 
0  

(-1;2) 
6  

(2;11) 0.007 

Lymphoedema 
6  

(-0;13) 
45  

(34;55) 
38  

(26;50) 
6  

(3;8) 
11 

(8;15) 
5  

(2;8) 
33  

(21;45) <0.001 

Peripheral neuropathy 
13  

(6;20) 
22  

(12;32) 
9  

(-2;19) 
6  

(3;8) 
10 

(7;14) 
4  

(1;8) 
4  

(-6;15) 0.44 

Menopausal symptoms 
18  

(10;25) 
30  

(20;41) 
13  

(6;21) 
13 

(10;17) 
20 

(15;25) 
6  

(2;11) 
7  

(-2;15) 0.11 

Sexual worry 
41  

(27;55) 
75  

(65;85) 
33  

(19;47) 
25 

(20;30) 
46 

(41;52) 
21  

(15;26) 
13  

(-2;27) 0.08 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; QLQ-CX24, Quality of life Questionnaire Cervical 
Module; Postop, postoperative. 
a In functional scales, high domain-scores correspond to a better function, and in symptom scales, high domain-scores correspond to a high 
level of symptoms. A negative difference in difference. implies an impairment in function scales and a positive difference in difference 
implies a higher level of symptoms in symptom scales. 
b Difference score between 3 months follow-up and baseline. 
c Linear regression with robust variance estimation. 
Thresholds of clinical importance: defined as a difference of 10 on a 0-100 scale in the CX24. 
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8. DISCUSSION 
 
In this section, the main findings on the surgeon proficiency and accuracy of SLN mapping along with 

patient-reported lymphedema and its impact on QoL are discussed. This is followed by methodological 

considerations.  

 

8.1 Main findings - Surgeon proficiency of the SLN mapping technique in cervical cancer 

This pilot study was followed by a national introduction of the SLN mapping technique in women 

with cervical and endometrial cancer in Denmark. The centralized high-volume gynecologic oncology 

cancer centers were systematically trained in SLN mapping in a protocolled setting. Only selected 

experienced surgeons in robotic surgery at each gynecologic oncology center participated and showed 

a high surgeon proficiency corresponding to international recommendations. The overall SLN 

detection rate was high (91.3%), and each center demonstrated SLN detection rates above the pre-set 

criteria of 80.0% after 30 procedures. These results supported the available evidence on implementing 

the SLN mapping technique in women with cervical cancer tumors ≤20 mm and in women with low 

to intermediate-risk endometrial cancer in Denmark. The results of the pilot study were reassuring and 

laid the groundwork for further investigations in the SENTIREC studies. 

 

8.1.1 Learning curve in SLN mapping 

Previous studies have documented a learning curve of about 30 procedures when implementing SLN 

mapping [39, 57]. Each center demonstrated individual learning curves during this study. The 

cumulative detection rate at two large centers (Odense and Aarhus) showed increased uni- and bilateral 

detection rates with increasing number of procedures. In contrast, one center (Rigshospitalet) 

demonstrated high detection rates throughout the inclusion period with a slight drop near the end. 

One center (Herlev University Hospital) showed an improvement in the total detection rate until 

approximately 20 procedures, whereafter the detection rate stabilized above 80.0%. This center only 

undertakes surgery of women with endometrial cancer and has a lower surgical volume than the other 

participating centers. We hypothesize that the lower surgical volume may have prolonged the learning 

phase and delayed proficiency acquisition with the SLN mapping technique. The slight drop in the 

cumulative detection rate at Rigshospitalet might be explained by the findings of two so-called “empty 

packets”, i.e., presumed lymph node removed, but final examination revealed no lymphatic tissue. 

Overall, empty packets were identified in six women of this pilot study. Empty packets are a well-

known issue during the surgical training of the SLN mapping technique and are reported to decrease 
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after 30 procedures [91]. During the pilot study, several investigator meetings were held. The findings 

of empty packets prompted us to increase awareness of this concern. Surgeons were advised to use a 

procedure with tactile control of all removed SLNs since the consistency of lymph nodes differs from 

lymphoid vessels or fatty tissue. We agree that there is a learning curve in the SLN mapping procedure 

and recommend awareness of empty packets. Further, in centers with low patient volume, at least 30 

procedures are recommended to ensure the mastering of the technique.  

 

8.2 Main findings – The accuracy of SLN mapping in women with cervical cancer 

8.2.1 SLN mapping in women with early-stage cervical cancer tumors ≤20 mm 

Originally, this study was planned and initiated as a randomized controlled trial, randomizing women 

with tumors ≤20 mm to either SLN mapping only or SLN mapping combined with radical PL. Due 

to the emerging evidence, we deemed it unethical to proceed with a randomized controlled trial with 

full lymph node dissection in one randomization arm in this patient group. We, therefore, converted 

the study to an observational cohort [13, 27]. In response to this, SLN mapping was implemented in 

this protocolled setting as the nodal staging procedure for women with tumors ≤20 mm in Denmark 

in 2017 [74]. 

There is a substantial amount of literature on the accuracy of SLN mapping in women with tumors 

≤20 mm; both previous and current literature support SLN mapping in low volume disease. Previously, 

in 2013, a review by Rob et al. [92] reported a sensitivity of 100% and a NPV of 100% in seven studies 

that investigated the sensitivity of SLN mapping with radiolabeled Technetium and blue dye combined 

with radical PL in women with tumors ≤20 mm. The latest literature reports SLN mapping sensitivity 

ranging from 92-96.4% and NPV 91-100%, though all on mixed patient populations regarding tumor 

size [13, 14, 27]. A recent prospective study by Devaja et al. [93] performed SLN only in 97 women 

with tumors <20 mm and showed a SLN detection rate of 100%. The rate of nodal metastatic disease 

was 6.7%, and there was no pelvic or paraaortic recurrence on follow-up of median 53 months. This 

supports the oncological safety of implementing SLN mapping in women with tumors ≤20 mm. We 

show a low incidence of lymph node involvement (5.4%) and a high SLN detection rate (97.7%). With 

the low incidence of metastases, the high SLN detection rate, and previously documented sensitivity 

[13, 14, 27, 92], we suggest that the adoption of the technique represents a valuable compromise 

between the risk of overlooking metastases and the risk of complications after radical PL. Therefore, 

we recommend SLN mapping as the nodal staging procedure of women with tumors ≤20 mm.  

However, it should be noted that the high sensitivity of SLN mapping is partially due to ultrastaging 

of the lymph nodes. Previous studies have identified macrometastases by radical PL, whereas only 



 

 73 

micrometastases or isolated tumor cells were detected in the SLN by the ultrastaging procedure [1, 94]. 

Ultrastaging thus comprises an essential component by reducing the rate of false-negative lymph nodes 

of the SLN mapping concept and is therefore recommended. Of notice, the majority of current 

evidence on the reliability of SLN mapping only includes metastatic ultrastaging data on SLNs, while 

only five studies have investigated the risk of micrometastases and isolated tumor cells in non-SLNs 

[1]. These five studies show a low risk of micrometastases in non-SLNs in cases of false-negative SLNs. 

One study from 2004, including 26 women, detected three cases of false-negative SLNs due to the 

identification of micrometastases in non-SLNs, while there were no false-negative cases in the 

remaining four studies performed during 2004-2016 with cumulative 81 women [95-99]. However, 

these data are based on a comparatively small group of women with varying histopathological 

protocols. We may, therefore, never fully ascertain the accuracy of SLN mapping only. Long-term 

follow-up data on recurrence and disease-free survival from this study will contribute to the literature 

on the oncological safety of implementing SLN mapping in cervical cancer.  

 

8.2.2 SLN mapping in women with early-stage cervical cancer tumors >20 mm 

The SENTIREC CERVIX study contributes valuable data regarding one of the main controversies of 

SLN mapping in women with early-stage cervical cancer; is SLN mapping accurate for cervical tumors larger 

than 20 mm [25]? To our knowledge, this is the first prospective national study to investigate the 

accuracy of SLN mapping with ultrastaging in a comparatively large homogeneous population of 

women with early-stage cervical cancer tumors >20 mm. In other cancer diseases where SLN mapping 

is implemented, it is a well-known phenomenon that tumor size influences the reliability of the 

procedure [100]. Our results are comparable to the few recent retrospectives studies which have 

performed similar stratified analyses in women with tumors >20 mm. However, it should be noted 

that these studies performed a retrospective evaluation of comparatively small cohorts over many years 

and mainly used other tracers than ICG for the SLN mapping procedure. Dostàlek et al. [23] used 

radioactive tracer in combination with blue dye in 210 women during the period 2006 to 2015. The 

injection technique differed substantially from what is used today: an additional injection of diluted 

blue dye with a spinal needle through the tumor and into the residual cervical stroma according to 

trans-rectal ultrasonography and MRI [101]. In 138 women with tumors 20-39 mm, the study reported 

a sensitivity of 92.9% in women with at least one SLN detected. This sensitivity increased to 95.2% 

when SLNs were detected bilaterally. Further, there were 72 women with tumors >40 mm in which 

the sensitivity was 100% when at least one SLN was identified. The study did not use a SLN algorithm, 

which, if applied, may have increased the sensitivity. In another study with tumors >20 mm, Papadia 
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et al. [24] used various tracers between 2008 and 2016 and described a sensitivity of 93.0% if at least 

one SLN was identified in 41 women. Though clinically suspicious lymph nodes were removed, they 

were not incorporated in the sensitivity.  

 

Previously, sensitivities reported in tumors >20 mm are lower than in smaller tumors, and these larger 

tumors have been associated with lower SLN detection rates and higher false-negative SLN rates [25, 

27, 28]. The following reviews are the basis for the debate on the oncological safety of the procedure 

in women with tumors >20 mm. The review by Rob et al. [92] describes nine studies that performed 

a stratified analysis in women with tumors >20 mm, though there was only sensitivity data available 

for three studies ranging from 80.0-96.0%. Women with tumors >20 mm had a lower SLN detection 

rate and sensitivity than women with tumors ≤20 mm (detection rate 80.1% vs. 95.4%, p = 0.0001 and 

sensitivity 89.3% vs. 100%). The studies are heterogeneous and performed SLN mapping using 

different tracers, e.g., radiolabeled Technetium, blue dye, or the combined technique. Of notice, one 

of the three studies introduced ultrastaging halfway during inclusion [102]. Hence, it is likely that some 

micrometastases were not identified in this study. The lack of ultrastaging may have increased the rate 

of false-negative SLNs, thus decreasing the sensitivity.  Similarly, a systematic review on 67 studies by 

Kadkhodayan et al. [103] from 2015 reported lower detection rates and sensitivity in women with 

cervical tumors >20 mm compared to tumors ≤20 mm (detection rate 73.9% vs. 93.4%, sensitivity 

81.7% vs. 94.7%). Eleven of the 67 studies reported proportions of tumor size ≤20 mm and >20 mm, 

though it was not reported how many studies were included in the sensitivity analysis stratified by 

tumor size. Similar to the review by Rob, these studies were heterogeneous using different tracers and 

surgical modalities. In general, it is difficult to extract clinical information from the text and tables in 

the systematic review by Kadkhodayan et al. [103]. Theories explaining lower detection rates and 

sensitivity in tumors >20 mm include difficulties with the injection of the tracer due to dense and 

necrotic tumor tissue at the cervix as well as exophytic growth hiding the usual injection site [28]. Other 

theories include occlusion of the lymphatic drainage leading to atypical SLN localization.  

 

There has been a development in the SLN mapping technique since the publication of these reviews. 

Use of the ICG tracer and adherence to a SLN algorithm besides routine ultrastaging of SLNs has 

gained ground at most centers. This may have contributed to the higher sensitivities reported in recent 

studies [28]. Further, our results underline the importance of adherence to the SLN algorithm. One 

quarter (7/27) of the identified nodal metastases in women with tumors >20 mm was identified in 

non-SLNs. Six of seven of these metastases were detected by the SLN algorithm; five by PL due to 
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failed uni- or bilateral detection, and one in a clinically suspicious lymph node. This increased the crude 

sensitivity of SLN mapping with ultrastaging from 74.1% to 96.3%. Our results suggest that SLN 

mapping in women with tumors >20 mm is feasible and reliable, however dependent on adherence to 

the SLN algorithm. A wide confidence interval was expected in our small sample size, similar to 

previous studies on the accuracy of SLN mapping [13, 14, 27]. Therefore, we cannot finally conclude 

on the accuracy and oncological safety of SLN mapping in women with cervical cancer tumors >20 

mm due to the explorative nature of our study. The SLN mapping procedure adds significantly to the 

identification of women with lymph node metastases. Besides detecting low volume metastases, 

ultrastaging with serial sectioning is also capable of detecting macrometastases in the periphery of the 

lymph node, which is not identified by routine HE-staining. This was the case in four women of this 

study. Ultrastaging thus reveals metastases, both isolated tumor cells, micrometastases, and peripherally 

located macrometastases, which are not detected by routine HE-staining. We, therefore, advocate for 

performing SLN mapping combined with radical PL in women with tumors >20 mm until the 

oncological safety of abandoning PL is finally established.  

 

Recently, oncological safety data was published from the randomized SENTICOL II trial that was 

performed from 2008 to 2011. The SENTICOL II trial included 206 women from 25 centers over 

three years who were randomized to laparoscopic surgery with SLN alone or SLN followed by PL. 

The 4-year follow-up data by Favre et al. [16] reports similar disease-free survival rates in both groups; 

89.5% in SLN alone vs. 93.1% in SLN combined with PL (p = 0.53). However, of notice, the 

SENTICOL II trial pooled women with ≤20 mm and >20 mm with no information of tumor size in 

each group. Though the results seem reassuring, it is a comparatively small sample size considering the 

inclusion of 25 centers over three years. In addition, the sample is a rather heterogeneous group of 

women due to the pooling of women with small and larger tumors. Increasing tumor size is known to 

be associated with an increased risk of nodal metastatic disease and poorer prognosis [2, 25]. This is 

reflected in our study, where women with tumors ≤20 mm had a much lower rate of nodal metastases 

(5.4%) than women with tumors >20 mm (27.0%). The sensitivity of SLN mapping is likely to improve 

if the sample includes a large proportion of women with tumors ≤20. In addition, pooling women with 

well-known different prognoses will also influence disease-free- as well as overall survival. It should, 

however, be noted that the SENTICOL II study performed a univariate analysis that did not show any 

difference in recurrence rates; 7.2% (2/28) in tumors <20 mm vs. 9.0% (16/176) in tumors >20 mm, 

p = 0.92. The difference in death rates was also non-significant between the tumor sizes; 7.2% (2/28) 

in tumors <20 mm vs. 3.9% (7/176) in tumor >20, p = 0.25). Yet, with no information as to how 
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these women with tumors < and >20 mm were distributed in the randomization, it remains difficult 

to conclude on the oncological safety of each group. 

We further note that the SENTICOL II trial did not adhere to a SLN algorithm with hemi-sided PL 

in case of unilateral SLN mapping. Instead, they excluded women with unilateral SLN detection from 

their survival analyses with the argument that there may be a higher false-negative rate in case of failed 

mapping. This phenomenon has not been investigated, and the fact that the study only includes women 

with bilateral mapping impairs the clinical usefulness of the results since it does not investigate the 

accuracy of the SLN mapping algorithm. As a consequence, women with unilateral SLN mapping 

would have to go undergo radical PL in case of unilateral mapping [39]. In our study, we did not 

exclude women with unilateral mapped SLNs. Instead, they underwent unilateral radical PL following 

the SLN algorithm. Six of 115 women with tumors >20 mm mapped unilaterally and had nodal 

metastases; the nodal metastases were detected in the SLNs in two women, in lymph nodes from the 

contralateral PL in a further two women, and in a clinically suspicious lymph node in one woman. In 

the final woman, the nodal metastasis was detected in the parametrium, identified by the radical 

hysterectomy procedure. Therefore, although the numbers are small, we do not share the concern 

regarding false-negative SLNs in failed mapping cases. Instead, we underline the importance of 

adhering to the SLN algorithm in women with tumors >20 mm.  

 

Long-term follow-up data from two ongoing studies may contribute with oncological safety data of 

SLN mapping in women with tumors <40 mm (SENTICOL III NCT03386734; SENTIX 

NCT02494063) [104, 105]. The goal of the randomized SENTICOL III trial is 950 women, while the 

SENTIX cohort aims for 600 women. However, we notice that the SENTIX study also excludes 

women with unilateral SLN detection. Therefore, the SENTIX study will only be able to conclude on 

the oncological safety of bilateral SLN mapping. The SENTICOL III study adheres to the Memorial 

Sloan Kettering Center SLN algorithm as in the SENTIREC study. In the ongoing Robot-assisted 

Approach to Cervical Cancer (RACC) trial in which all women undergo SLN mapping followed by 

completion PL regardless of mapping will contribute with oncological safety data on the SLN 

algorithm. 

 

8.2.3 FDG-PET/CT imaging as a supplement to SLN mapping in cervical cancer tumors >20 mm 

We investigated if FDG-PET/CT could supplement SLN mapping by increasing the accuracy in 

women with tumors >20 mm. To our knowledge, this is the first prospective study to perform SLN 

mapping combined with systematic removal of FDG-PET/CT positive lymph nodes in women with 
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early-stage cervical cancer. FDG-PET/CT imaging is mainly used in preoperative staging to rule out 

metastatic disease [25, 30]. Previous studies have reported wide-ranged sensitivity of 0-68.0% in the 

ability of FDG-PET/CT to detect nodal metastases in women with early-stage cervical cancer [24, 58, 

59]. Two studies performed stratified analyses of women with tumors ≤20 mm and >20 mm. Signorelli 

et al. [59] prospectively included 62 women with tumors >20 mm and described a sensitivity of 35.0%, 

while Papadia et al. [24] retrospectively reported a sensitivity of 68.0% in 41 women with tumors >20 

mm. Similar to our study, Papadia et al. [24] combined SLN mapping with the removal of FDG-

PET/CT positive lymph nodes. Additionally, they reported that the sensitivity increased to 100% when 

performing SLN mapping adhering to the algorithm, even in the absence of FDG-PET/CT imaging. 

The sensitivity of our study was only 14.8%, despite a comparatively high rate of macrometastases 

(70.4%) in women with nodal metastases. The higher sensitivity in the study by Papadia et al. [24] may 

have been influenced by the retrospective evaluation of FDG-PET/CT scans due to the limited ability 

to ensure if the observed FDG-PET/CT positive lymph nodes were in fact removed and positive of 

metastatic disease. Locating FDG-PET/CT positive lymph nodes in the surgical field can be 

troublesome. To account for this, we allocated a few nuclear medicine physicians to this study at each 

center. They were responsible for reviewing, scoring, and meticulously describing the FDG-PET/CT 

positive lymph node localization in our database. This systematic and standardized approach was made 

to optimize the surgeon’s ability to locate the FDG-PET/CT positive lymph nodes and, in effect, 

increase the sensitivity of FDG-PET/CT imaging.   

 

The low sensitivity of FDG-PET/CT imaging may be explained by the implementation of ultrastaging 

and the increased detection of small volume nodal disease. Previously, a cut-off of >5 mm has been 

hypothesized as the threshold for the ability of FDG-PET/CT to detect nodal metastatic disease [106]. 

Only five of 27 women had lymph node metastases >5 mm in our study. We show that FDG-PET/CT 

positive lymph nodes in women with early-stage cervical cancer do not predict nodal metastatic disease 

(PPV 26.7%). Our study suggests that the contribution of FDG-PET/CT imaging to lymph node 

staging is limited in localized cervical cancer following the adoption of SLN mapping. The 

interpretation of our results is limited concerning women with FIGO-2018 stage IB3 since only 10.7% 

of the women in our analyses had tumor size >40 mm.  

 

8.2.4 Ultrastaging in SLN mapping 

Adjuvant chemoradiotherapy improves survival in women with early-stage cervical cancer who are 

diagnosed with lymph node metastases [3]. One of the benefits of SLN mapping with ultrastaging is 
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the increased detection of nodal metastases, leading to improved allocation to adjuvant therapy [94]. 

In the present study, 26.3% of lymph node metastases were detected solely by ultrastaging. However, 

there is limited data on the prognostic significance of micrometastases and isolated tumor cells detected 

by ultrastaging and the effect of adjuvant therapy on recurrence and survival [1, 25]. Lately, Cibula et 

al. showed in their retrospective analyses that the presence of micrometastases had a negative impact 

on survival similar to macrometastases [94]. Another study performed retrospective ultrastaging on 

disease-free pelvic nodes in 83 women and found that the presence of micrometastases was the most 

significant prognostic factor for recurrence compared to intermediate risk factors such as tumor size, 

depth of invasion, and LVSI [107]. Therefore, although there is no data on a positive effect on 

recurrence and survival, the presence of micrometastases is increasingly accepted as an indication for 

postoperative chemo- and radiotherapy. Studies on the prognostic significance of isolated tumor cells 

are lacking, probably due to the low incidence and the unreliable histopathological detection [1]. In 

this study, none of the women had isolated tumor cells only. We may, therefore, never be able to 

ascertain the risk of recurrence associated with isolated tumor cells.  

 

Another subject of debate is the lack of international consensus on ultrastaging protocols to 

standardize treatment in women with cervical cancer. A recent review by Cibula D et al. [1] suggests a 

protocol similar to ours, designed to detect almost all micrometastases. The proposed standardized 

protocol involves sectioning the 2 mm blocks with 200 μm intervals, while our ultrastaging protocol 

sections at 350 μm intervals. The proposed protocol by Cibula [1] may be more precise in the area it 

examines. However, it may overlook metastases in the periphery of the 2 mm blocks. In response to 

Cibula [1], Colpaert [108] suggests 500 μm intervals similar to protocols in breast cancer and vulva 

cancer [109]. Hence, there are many different approaches and opinions on the most optimal 

ultrastaging protocol. In order to reach an international consensus on an ultrastaging protocol, 

researchers await more prospective data on the importance of micrometastases and isolated tumor 

cells. Cibula [1] also proposes performing HE-staining first, followed by ultrastaging if a tumor is not 

identified in the initial sections. Adopting this proposal seems reasonable since 73.7% of nodal 

metastases in our study were identified by HE-staining alone, thus limiting the amount of time-

consuming ultrastaging needed.  

 

8.2.5 The transition from FIGO-2009 to FIGO-2018 

Stage migration to FIGO-2018 staging occurred in just over half of the women in our study. We show 

that women with early stages of FIGO-2018 have a very low risk of nodal metastases. Women who 
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were downstaged to IA stages did not have lymph node metastases, and the revised stage IB1 was 

significantly associated with a low (6.0%) risk of nodal metastatic disease. Even when considering all 

108 women with depth of invasion £5 mm irrespective of tumor size and a preoperative visible tumor, 

we still found a very low risk of lymph node metastases (6.5%). We demonstrate that the risk of lymph 

node metastases seems to rise at a depth of invasion >5 mm and in tumors with a diameter >12 mm. 

Additionally, the risk of nodal metastatic disease appears to increase more steeply with increasing depth 

of invasion rather than tumor size. Therefore, the revised FIGO-2018 staging seems to correctly reflect 

risk groups in the early stages, as indicated by the presence of nodal metastases.  

 

8.2.6 Surgical approach in women who are downstaged to FIGO-2018 IA stages 

The implementation of FIGO-2018 without any treatment recommendations has caused intensive 

debate concerning the surgical approach to women with FIGO-2018 IA stages. In our study, several 

of the women who were downstaged according to FIGO-2018 had comparatively large tumors, and 

these women would usually undergo radical hysterectomy and PL according to the FIGO-2009 staging 

[20-22]. Therefore, it is crucial to ascertain the risk of nodal metastases and parametrial involvement 

in these women before introducing a more conservative approach to the uterus and the pelvic lymph 

nodes. To our knowledge, this is the first study to show that women with combined so-called low-risk 

factors of no LVSI, depth of invasion £10 mm, and tumor size £20 mm are significantly associated 

with a low risk of lymph node metastases (2.8%). Further, parametrial invasion was not detected in 

any of the 108 women with depth of invasion £5 mm. Similarly, the SENTICOL trial recently reported 

that bilateral negative SLNs and tumor size £20 mm predict a very low risk of parametrial involvement 

[110]. Our results indicate that a more conservative approach to the uterus seems adequate in women 

with FIGO-2018 IA stages with tumors £20 mm and no presence of LVSI. Currently, several ongoing 

prospective studies will contribute with more safety data on a more conservative surgical treatment to 

the uterus in women with these low-risk factors (SHAPE, GOG278, and ConCerv) [64, 111, 112]. We 

await recurrence and survival data from our study along with other prospective studies (SENTICOL 

and SENTIX trials), which will provide further guidance regarding SLN mapping [17, 105]. 

 

8.2.7 Upstaging to FIGO-2018 stage IIIC1 

With the implementation of FIGO-2018 for cervical cancer, a new stage of IIIC1 was introduced in 

women with nodal metastatic disease. Stage IIIC1 incorporates findings on imaging and pathology. 

This has raised some concerns. First, it is questionable whether one MIC in the pelvic region impairs 



 

 80 

the prognosis more than locally advanced disease extending to the pelvic sidewall as in stage IIIB. This 

was evaluated in two retrospective papers which did not confirm an association between the substages 

of FIGO-2018 stage III and 5-year survival rates: 40.7-46.0% in stage IIIA, 41.4-55.0% in stage IIIB 

versus 60.8-62.0% in IIIC1, and 35-37.5% in IIIC2 [113, 114]. These results indicate that women in 

stage IIIC1 represent a heterogeneous group of women with varying survival outcomes. The upstaging 

of women with nodal metastatic disease creates stage migration and improves the prognostic 

differentiation of the lower stages, e.g., for stage IB, which in FIGO-2018 shows an improved survival 

rate compared to FIGO-2009 [113, 114]. Second, the varying sensitivity in the literature of FDG-

PET/CT to detect nodal metastases indicates that there might be a large proportion of women who, 

according to FIGO-2018, may undergo upstaging based on imaging alone, but in fact do not have nodal 

metastases [24, 58, 59]. We show that only seven of 18 women who were preoperatively suspected of 

having stage IIIC1 on imaging were confirmed to have lymph node metastases on final pathology.  In 

women with tumors >20 mm, 73.3% of FDG-PET/CT positive lymph nodes were false-positive, 

resulting in a PPV of only 26.7% in this study. Although our patient sample in this context is 

comparatively small and the incidence of lymph node metastases accordingly low, our data indicates 

that suspicious lymph nodes on imaging should be histologically verified before a decision on allocating 

to primary or adjuvant chemo-irradiation. At present, women who are allocated to stage IIIC1 

represent a heterogenous group regarding survival. Future revisions of FIGO-2018 may therefore 

consider adjusting the stage to more correctly reflect survival.    

 

8.2.8 Intermediate-risk factors for recurrence 

For two decades, combinations of intermediate-risk factors have been used to allocate women with 

early-stage cervical cancer to postoperative chemo- and radiotherapy if they are lymph node-, 

parametrial-, and surgical margin negative; so-called “high-risk factors”. In addition, “intermediate-risk 

factors” were proposed by Sedlis et al. (GOG-92) in 1999 and include tumor size, proportionate depth 

of invasion, and LVSI [37]. The present study demonstrates that FIGO-2018 ≥ IB2 (tumor size >20 

mm), proportional depth of invasion > 2/3, and immunohistochemically verified LVSI are significantly 

associated with nodal metastases. The SENTICOL study presents similar results in their univariate 

analysis, though only FIGO-2018 IIB and LVSI were significant in multivariate analysis [115]. Yet, the 

question remains of how this should be translated into clinical practice. Even though several studies 

have established that LVSI predicts nodal metastatic disease, the presence of LVSI does not necessarily 

negatively impact recurrence and survival if women with nodal metastases are detected and referred 

for adjuvant therapy.  
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Several retrospective studies have re-evaluated the prognostic significance of intermediate-risk factors 

[116, 117]. Cibula et al. [117] evaluated 5-year disease-specific survival rate in 127 FIGO-2009 stage IB 

node-negative women with positive intermediate-risk factors (LVSI and deep depth of invasion; or 

LVSI and tumor size ≥20 mm; or tumor size ≥40 mm) who underwent radical surgery only. The 

survival rate in these 127 women was not significantly different from the 104 women in the control 

group who received adjuvant therapy; 95.7% [95% CI 91.9-99.4%] vs. 94.6% [95% CI 90.0-99.2%]. 

Recently, Nasioudis et al. [118] presented results from a large retrospective study based on The 

National Cancer Database comparing the outcome of surgery-only versus surgery combined with 

adjuvant therapy in node-negative, margin-negative women with FIGO-2018 stage IB and intermediate 

risk factors (tumor size 20-40 mm and LVSI; or tumor size >40 mm). The 4-year overall survival rate 

in the 387 women who underwent surgery-only did not differ significantly from the 378 women who 

underwent adjuvant chemoradiation; 87.1% vs. 88.4%.  

 

We demonstrate that a substantial amount of women with intermediate-risk factors do not have nodal 

metastatic disease, and these women may not need adjuvant therapy. Modern imaging has become 

more accurate in detecting and precluding high-risk factors such as parametrial invasion, and the 

implementation of SLN mapping with ultrastaging also offers more precise information on nodal 

metastatic status [94, 119]. This is confirmed in our study, with 26.3% of all nodal metastases identified 

by ultrastaging. Therefore, the selection of women with high-risk factors for recurrence is currently 

much more accurate than decades ago when the intermediate-risk factors were introduced. While we 

underline the importance of nodal staging, including SLN mapping, adherence to a surgical algorithm, 

and ultrastaging of SLNs, it could be considered to omit routine adjuvant therapy in women with 

intermediate-risk factors.  

 

8.3 Main findings – Patient-reported lymphedema and its impact on QoL in cervical cancer 

This study contributes with new and comprehensive knowledge on the incidence and severity of early 

lymphedema besides its impact on the lives of women who have undergone treatment for early-stage 

cervical cancer. We used several validated PROMs with comparison between groups (women with 

lymphedema vs. women without lymphedema) and by repeated measures over time. We used updated 

guidelines regarding PRO analyses and interpretation. We demonstrate that women who undergo SLN 

only rarely develop early lymphedema, while women who undergo SLN+PL have a high incidence of 

lymphedema. One-third of the women undergoing SLN+PL developed early lymphedema, with a 

severity that significantly impaired their physical performance and appearance. Reporting early 
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lymphedema had a negative impact on several aspects of the women’s QoL; e.g., physical-, emotional-

, social-, and sexual functioning.  

 

It is imperative to prevent detrimental side effects as lymphedema in women with early-stage cervical 

cancer.  The majority of these women are comparatively young and would have to learn to cope with 

lymphedema and impaired QoL for many years. Similarly, lymphedema may negatively affect the 

elderly proportion of women diagnosed with cervical cancer by losing the physical ability to perform 

simple daily tasks and activities [34]. With this data, we confirm that the SLN mapping procedure in 

itself carries a very low risk of lymphedema as well as a previously reported high detection rate and low 

risk of metastases in women with tumors £20 mm. The incidence and severity of lymphedema and its 

impact on QoL following SLN+PL should be considered and communicated in future treatment 

decisions. Even in women with tumors >20 mm, the risk of lymphedema in certain patient groups 

should be weighed against the present accuracy and oncological safety data of the SLN mapping 

procedure. Results from this study may be of value in future guidelines of nodal staging in women with 

early-stage cervical cancer.  

 

8.3.1 The incidence of early lymphedema 

Previous studies prospectively evaluating PRO assessed lymphedema report an incidence of 

lymphedema ranging from 14-46% in women undergoing radical PL [9, 10, 120-123]. Very few studies 

have investigated the incidence of lymphedema in women undergoing SLN only and in women 

undergoing SLN+PL [15, 18, 19]. The SENTICOL study randomized 206 women to SLN+PL or 

SLN only and evaluated lymphoedema in both groups by non-validated ad hoc items. They showed 

that SLN+PL was significantly associated with more severe leg heaviness and fatigue than SLN only 

[19]. The SENTICOL study further reported non-significant reduced top-thigh and mid-thigh limb 

circumferential measurements in the SLN only group compared to the SLN+PL group, although this 

measure is likely influenced by day-to-day variations and inter-observatory differences [7, 66]. Two 

retrospective studies evaluated physician-rated lymphedema according to the International Society of 

Lymphology Consensus [124]. The most recent by Togami et al. [18] described an incidence of 

lymphedema of 0.0% in 70 women after SLN only and 13.4% in 97 women who underwent SLN+PL. 

Niikura et al. [15] reported lymphedema in 8.7% of 23 women who underwent SLN only and in 42.0% 

of 12 women who underwent completion PL due to the identification of nodal metastases. It should 

be noted that the consensus document by the International Society of Lymphology rather vaguely 

defines the diagnosis of lymphedema based on clinical history and physical examination, supplemented 
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by imaging, genetics, and biopsy if need be [124]. Neither Togami et al. [18] nor Niikura et al. [15] 

describes their methods for assessing lymphedema further, and it has not been possible to identify any 

evidence regarding validation of the assessment tool. The literature thus shows a general tendency 

towards decreased lymphedema in women undergoing SLN only. This is in accordance with our results 

showing a low incidence (5.6%) of early lymphedema in women who underwent SLN only. However, 

comparison to other studies is challenged by the different techniques applied.   

 

A systematic review by Bona et al. [10] recently identified the following primary risk factors for 

lymphedema; the extension of lymphadenectomy, the number of lymph nodes removed, removal of 

the circumflex iliac lymph nodes, and adjuvant therapy. Other associated risk factors were high age 

and BMI. Although it should be interpreted with caution due to our study design, the exploratory 

analyses comparing the two groups (SLN compared to SLN+PL) in our study showed that PL seems 

to predict early lymphedema. We adjusted for adjuvant therapy, age, BMI, and hemi- or full PL in cases 

of failed SLN mapping in the SLN only group. The systematic review by Bona et al. [10] excluded 17 

studies due to the evaluation of lymphedema £6 months postoperatively. It has been questioned if 

lymphedema develops early or late after PL. Our study demonstrates that substantial lymphedema has 

already developed three months after surgery, mainly in women who underwent completion PL. 

Longitudinal results from the present study will provide further insight regarding the course of 

lymphedema following SLN only and SLN+PL. The current results from the SENTIREC CERVIX 

study provide valuable and new evidence for patient information and communication regarding the 

first three months post-treatment. The data contribute with new evidence in the field that may be 

valuable in shared-decision making regarding individual present and future staging procedures in 

women with early-stage cervical cancer. 

 

8.3.2 The diagnosis and evaluation of lymphedema 

There is currently no consensus on how to diagnose and evaluate lymphedema most accurately. The 

systematic review by Bona et al. [10] reported an incidence of lymphedema from 0% to 69% following 

treatment for cervical cancer in 23 studies, including subjective and objective evaluations. This wide-

range incidence of lymphedema highlights the challenges regarding the assessment of lymphedema. In 

recent years, the use of PROMs to evaluate lymphedema has increased, acknowledging the impact that 

lymphedema may have on the patient’s well-being and functioning [69].  
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Recently, Beelen et al. [69] undertook a systematic review to evaluate the methodological quality of 17 

lymphedema-specific PROMs. Using the Consensus-based Standards for the Selection of Health 

Measurement Instruments (COSMIN) criteria, none of the available PROMs were deemed sufficient 

to assess lymphedema due to either lacking evidence on adequate development or not meeting 

methodological quality standards. The LYMQOL was included in the evaluation, however not scored 

using the COSMIN criteria since the development process was only presented at a conference and not 

published. The LYMQOL was one of three available PROMs for lower extremity-specific 

lymphedema. The GCLQ was excluded from the systematic review since it is not a validated 

questionnaire. The study also provided an overview of the various PROMs used to evaluate QoL in 

patients with lymphedema. The most frequently used oncology-specific PROM was the EORTC 

QLQ-C30 (44 of 200 studies), and the LYMQOL was used most frequently in 46 of 200 studies using 

one or more lymphedema-specific PROMs. Beelen et al. [69] recommend the development of a new 

PROM to assess lymphedema.  

We used the EORTC IL76 to evaluate the incidence of lymphedema. The EORTC IL76 was not 

included in the systematic review by Beelen et al. [69] since it comprises selected items from the 

EORTC items library. Our results show that the EORTC IL76 was able to differentiate lymphedema 

in three different localizations: leg, genital, and groin. This supports the applicability of the EORTC 

IL76 and contributes to new knowledge in women with cervical cancer not previously been assessed. 

In our study, the EORTC IL76 demonstrated the ability to differentiate between known–groups and 

to be responsive to change within groups. This supports the construct validity of the lymphedema 

scales in the EORTC IL76.  

 

8.3.3 The impact of early lymphedema on quality of life 

Our results demonstrate a considerable deterioration of QoL in women who reported early 

lymphedema, involving several areas of psycho-social well-being and physical functioning. This data 

contributes to a better understanding of how women with lymphedema after surgery for cervical cancer 

are affected in their everyday life. For example, women with lymphedema reported more difficulty with 

social-, physical-, role- and cognitive well-being. In other words, lymphedema negatively impaired their 

daily life, including their social relationships with friends and family, and led to difficulty completing 

work tasks and hobbies. Even everyday tasks of walking, getting dressed, and putting on shoes were 

significantly impaired. In addition, women with lymphedema reported increased symptoms of pain and 

fatigue. Their responses further revealed that several aspects of sexuality were more severely impaired 

in women with lymphedema, e.g., body image, including feelings of being less attractive and feminine, 



 

 85 

sexual enjoyment, sexual functioning, and sexual worry. Our results highlight the importance of 

providing sufficient evidence for the least invasive surgical treatment without compromising survival 

but also to focus on postoperative surveillance interventions regarding lymphoedema. 

 

Our findings are in agreement with the results by Beesley et al. [11], who conducted a population-based 

cross-sectional survey of 802 gynecological cancer survivors, including 197 women with cervical cancer 

in 2004 up to five years after primary treatment. The study used a non-validated questionnaire to 

determine lymphedema status, in which 23.8% of all 802 women reported swelling of the legs. The 

incidence of lymphedema was 25.0% in the 611 women who completed the lymphedema segment of 

the questionnaire. The questionnaire was pilot tested prior to the survey, but information on the 

content of domains and scoring is not available. The survey demonstrated higher relative odds of 

psychological, physical, and sexual needs in women diagnosed with lymphedema. In addition, a large 

proportion of the women with lymphedema reported a need for information, prevention, treatment, 

and assistance with pain or discomfort in the legs. Recently, Carter et al. [12] published a study assessing 

the impact of PRO-assessed lymphedema on QoL after gynecologic surgery. The GCLQ (Gynecologic 

Cancer Lymphedema Questionnaire) was used to define the diagnosis of lymphedema, while QoL was 

evaluated by the Functional Assessment of Cancer Therapy (FACT) questionnaire at baseline, six, 12, 

18, and 24 months after surgery. Of 768 included women with gynecologic cancer, 44.0% reported 

lymphedema between baseline and 24 months postoperatively which significantly impaired QoL (p < 

0.001), body image (p <0.001), sexual and vaginal function (p <0.001), limb function (p <0.001), and 

cancer distress (p <0.001).  

Carter et al. [12] performed a subgroup analysis of 115 women with early-stage cervical cancer. Women 

with lymphedema had significantly impaired sexual and vaginal functioning (p < 0.04) compared to 

women without lymphedema, while all other QoL domains showed non-significant differences.  No 

clinical- or treatment data was reported for the cervical cancer group. Hence, there is no information 

on the surgical modality and nodal staging procedure performed. Neither is there any information on 

the incidence of lymphedema and QoL scores specifically for women with cervical cancer. In a recent 

systematic review, Wiltink et al. [125] examine the available evidence on the course of self-reported 

QoL in ten studies. The review suggests that psychological well-being improves over time while 

lymphedema and sexual dysfunction persist. Although the results obtained by Carter et al. [12] may 

not provide detailed information on the course of treatment-related side effects, the study does give 

an overall impression of the potential late effects two years post-treatment for women undergoing 

treatment for cervical cancer. Maturation of our longitudinal follow-up data will generate 
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comprehensive knowledge on several important aspects of treatment and disease-specific symptoms 

and functioning during survivorship for these women. In particular, the detailed evaluation of 

lymphedema in different locations and its impact on the everyday activities of the women will generate 

new knowledge of value for future interventions.  

 

8.3.4 Analytical approaches to PRO data 

We used several different analytical approaches of PRO data and provided evidence that several aspects 

of QoL are negatively impaired in women who report early lymphedema. PRO data is gaining 

acceptance due to its ability to promote patient-centered care by individual subjective evaluation. 

However, there is no international consensus or guidelines regarding, e.g., the definition of minimal 

clinically important differences and thresholds for functioning and symptom impairment. As a result, 

many clinicians struggle with the translation of the results of PRO data into everyday practice in a 

clinical setting. Many methods of evaluating meaningful changes have been developed over the years. 

For example, Osoba et al. [85] proposed a difference score of 10 on a scale from 0-100, while Norman 

et al. [126] recommend a standard deviation of 0.5. Yet, these generalized methods might not be able 

to account for differences in questionnaires and domains. Recently, Giesinger et al. [87] analyzed 

responses from the EORTC QLQ-C30 along with an anchor item questionnaire on clinical importance 

to define new thresholds of clinical importance. These thresholds are of great value since clinicians can 

determine minimal clinically importance in scores obtained at a single point in time. Similarly, Cocks 

et al. [88] combined meta-analytic techniques with blinded expert opinions to determine thresholds of 

clinically important change in the EORTC QLQ-C30. This allows improved interpretation of 

significant changes over time specific for the domains in the EORTC QLQ-C30.  

 

We used these new methods in our assessment of QoL to interpret minimal clinically importance from 

several perspectives. Further, we accounted for preoperative impaired functioning and 

symptomatology by using linear regression to analyze difference scores and the difference of 

differences. For example, emotional functioning was affected at baseline in women with and without 

lymphedema when applying the Giesinger thresholds. This is most likely a normal reaction to their 

recent diagnosis of cervical cancer. The emotional functioning improved postoperatively in both 

groups, though this was more pronounced in women without lymphedema. Likewise, the Cocks 

thresholds revealed an interesting display of differences between domains. As an example, many areas 

of QoL were affected in women with early lymphedema, yet especially fatigue showed a large 

deterioration. Using the new methods of interpretation of the EORTC QLQ-C30, we illustrated a 
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more nuanced impression of the extent and severity of impact that lymphedema may have on a 

woman’s QoL. This might allow clinicians to better focus interventions in areas of particularly impaired 

functioning and symptoms. 

 

8.4 Methodological considerations  
8.4.1 Strengths 

The main strength of the pilot study is the inclusion of high-volume centers with experienced surgeons 

in robotic surgery. Additionally, the centralized and systematic introduction to the SLN mapping and 

ultrastaging protocol allowed us to accurately ascertain the surgeon proficiency.  

 

The strength of the SENTIREC CERVIX study is its high external validity due to the multicenter 

national prospective design with strict eligibility criteria and a high participation rate. All three cancer 

centers that undertake the treatment of cervical cancer participated, thus allowing a uniform 

registration following Danish national guidelines [5]. Selection bias was minimized by the high 

inclusion rate of 97.6% of all eligible women who were referred to the three centralized cancer centers 

during the inclusion period. The external validity was further strengthened by preoperative diagnostic 

FDG-PET/CT imaging of all women following national guidelines, which allowed us to accurately 

evaluate the proportion of women who would be preoperatively upstaged to FIGO-2018 stage IIIC1 

on imaging alone [74]. In addition, adherence to the Memorial Sloan Kettering Center SLN algorithm 

with, e.g., hemi-sided pelvic lymphadenectomy in cases of failed detection of SLNs strengthened this 

study. This SLN algorithm has been adopted internationally in many centers and is also applied in the 

awaited data from the large prospective SENTICOL III study [105]. Results from this study are 

therefore applicable to other centers using this algorithm.  

 

We designed the study with a particular focus on strengthening the internal validity. A limited number 

of high-volume gynecologic oncology surgeons performed the surgeries at each center. In addition, we 

used up-to-date imaging in a cooperative multidisciplinary effort with the association of selected 

nuclear medicine physicians at each center who were responsible for reviewing the FDG-PET/CT 

scans and meticulously describe the localization of FDG-PET/CT positive lymph nodes. All FDG-

PET/CT positive lymph nodes were systematically removed and histopathologically evaluated 

separately. Experienced gynecological oncology pathologists evaluated all specimens at one of the three 

centers, and they all adhered to a national ultrastaging protocol. LVSI was immunohistochemically 

verified in all cases. 
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Finally, the use of several validated PROMs with a high response rate of 81.6% strengthened the 

external validity of the PRO data in this study. We used an updated analytical approach, including both 

comparisons between groups (women with lymphedema compared to women without) and repeated 

measures to verify our results.  

 

8.4.2 Limitations 

The pilot study was limited by the inclusion of both women with cervical and endometrial cancer. The 

overall SLN detection rates and cumulative detection rates may have differed if we had not pooled 

data from women with different cancer diagnoses. 

 

Limitations to the SENTIREC CERVIX study include the lack of power to finally conclude on the 

accuracy of the SLN mapping procedure in women with large tumors (>20 mm). In addition, we did 

not perform ultrastaging on non-SLNs and can therefore not report the rate of micrometastases or 

isolated tumor cells in women with negative SLNs. This may have affected the sensitivity.  

 

This study was not designed to investigate if the revised FIGO-2018 staging correctly reflects the risk 

of nodal metastases. Cervical cancer has a comparatively low incidence of metastatic disease. As a 

consequence, some groups included small numbers, which prevented comprehensive multivariate 

analysis. In addition, the sample size limited us in specifically investigating risk factors for low-volume 

metastases in which the prognostic importance is debated. As a consequence, interpretation of 

significance in the regression analyses may be limited in variables where the incidence of nodal 

metastatic disease was low or not present at all. This study used nodal metastases as a surrogate marker 

for recurrence. Microscopic parametrial invasion and positive surgical margins are other high-risk 

factors for recurrence. Yet, these risk factors occurred at such a low rate in our study sample, i.e., 

parametrial invasion in 3.7%. Therefore, we could not use these high-risk factors as end-points.  

 

Limitations to the study include possible confounding by indication due to our study design. Women 

with tumors >20 mm have a higher risk of metastases than women with tumors ≤20mm and are 

therefore more likely to undergo adjuvant therapy. Women who underwent SLN only are therefore 

inherently different from women who underwent SLN+PL. To account for this, we mainly interpreted 

repeated measure results. We did perform an additional explorative multivariate analysis between 
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groups (SLN only compared to SLN+PL) to account for adjuvant treatment and BMI. However, we 

advise caution in interpreting these results due to the inherent differences between groups.  

 

Reporting early lymphedema and lower QoL could be attributable to bias related to the patient’s 

knowledge regarding larger tumors, undergoing completion PL, nodal metastatic disease, and adjuvant 

therapy. However, there was no significant difference in nodal metastatic disease and adjuvant therapy 

between women with and without early lymphedema. The comparatively small proportion of women 

with early lymphedema did not allow adjusted multivariate analyses. Importantly, we observed a 

significant difference between participants and non-participants; women who failed to respond to 

either baseline or three-month questionnaires. Non-participants were older, had a higher CCI, and 

were more likely to undergo adjuvant chemoradiation. Consequently, our results may not be 

representative of all women with early-stage cervical cancer.  

 

There is no consensus on how or when to assess lymphedema most validly. Therefore, our cut-off on 

the incidence of lymphedema may have resulted in an over- or underestimation. Finally, only women 

with symptoms of lymphedema responded to the LYMQOL questionnaire, which resulted in a small 

sample size. This limited the interpretation of p-values and the ability to adjust for possible 

confounders such as adjuvant therapy, age, and BMI. Results from this study contribute with data on 

early lymphedema, while longitudinal results will provide further insight regarding the course of 

lymphedema following SLN only and SLN+PL.   
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9. CONCLUSIONS AND PERSPECTIVES 
 

9.1 Conclusions 

The results of this thesis contribute with new evidence regarding clinical and patient-related aspects of 

the SLN mapping procedure in women with early-stage cervical cancer. Our results provide qualified 

guidance regarding future surgical approaches in early-stage cervical cancer. 

 

The pilot study presented a high surgeon proficiency of the SLN mapping technique, corresponding 

to international recommendations of SLN detection rates. The SENTIREC CERVIX studies show 

that SLN mapping seems to be an adequate staging procedure in women with early-stage cervical 

cancer tumors ≤20 mm. In cervical tumors >20 mm, SLN mapping is highly sensitive but demands 

full adherence to the SLN algorithm. We show that SLN mapping only is associated with a low risk of 

lymphedema. In contrast, one-third of women who undergo completion PL develop lymphedema, 

impairing their physical performance and appearance. Women who report lymphedema express a 

considerable deterioration of their QoL involving several aspects of physical functioning and psycho-

social well-being. Further, as a consequence of the adoption of a revised FIGO-2018 staging system, 

we were able to show that low volume disease has a low risk of lymph node metastases, with depth of 

invasion ≤5 mm as one of the most important predictive factors.  

 

9.2 Perspectives 

Implementing research into the clinical everyday setting is essential. With this project, SLN mapping 

was introduced to women with early-stage cervical cancer in Denmark. The results from the pilot study 

support available evidence on the proficient introduction of SLN mapping in specific patient groups 

with early-stage cervical and endometrial cancer. The initiation of the pilot study and the results of the 

SENTIREC CERVIX studies facilitate and support the Danish implementation of the more accurate 

and less invasive SLN mapping technique as part of the national guidelines for women with cervical 

cancer tumors ≤20 mm. Further, due to the results of the SENTIREC CERVIX studies, the Danish 

national guidelines now recommend SLN mapping combined with PL in women with cervical cancer 

tumors >20 mm.  

 

Our accuracy results of SLN mapping in women with cervical cancer tumors >20 mm allow us to 

consider how much evidence is necessary before the balance of overlooking lymph node metastases is 

tipped in favor of preventing the risk of complications and late effects in these women. Given the high 
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sensitivity and NPV of SLN mapping in women with tumors >20 mm, we may consider applying SLN 

only in women who per se have a high risk of complications due to, e.g., comorbidities or high age. As 

underlined earlier, adherence to the SLN mapping algorithm is of utmost importance. However, 

bilaterally mapped SLNs have a high probability of identifying nodal metastases and a comparatively 

low risk of overlooking metastatic disease. Hence, our results may thus contribute to a higher degree 

of shared decision on treatment intensity and individualization. This is important in a time where the 

concept of ‘one size fits all’ is debated in the health care system. Each woman with cervical cancer is 

different, with different tumor characteristics, age, comorbidities, and most importantly, values of what 

matters specifically to them. With the knowledge that a substantial amount of women who undergo 

PL develop detrimental lymphedema; we now have the opportunity to involve women in their 

treatment. ‘One size fits all’ is no longer true, and the results of this study should be used for shared 

decision-making and individualized treatment of women with early-stage cervical cancer.  

 

We show that the contribution of FDG-PET/CT in the nodal staging of women with FIGO I stages 

with tumors <40 mm seems limited. Further, a substantial amount of women had false-positive FDG-

PET/CT positive lymph nodes, which in the worst case could lead to upstaging and more invasive and 

debilitating treatment. FDG-PET/CT imaging is an expensive imaging modality that exposes women 

to radiation. Further, resources are limited in the health care system, and FDG-PET/CT scans are 

used increasingly to rule out metastatic disease. Our study contributes with new evidence that suggests 

omitting this imaging modality in women with early-stage cervical cancer stage I due to the low 

sensitivity and the high false-positive rate. We suggest that FDG-PET/CT imaging should be reserved 

for women with locally advanced cervical cancer.   

 

At the study start, the steering group behind SENTIREC decided to use an alternative strategy 

concerning the selection of PROMs for the study. We chose to use a sample of items from the EORTC 

item bank, which were not developed and validated in our study population. The decision was guided 

by the clinical experience that lymphedema evolves not only the lower extremities but also the groin 

and the genital region in this patient group. None of the (few) existing questionnaires were able to 

assess lymphedema in different locations. The selection of the nine items later denoted IL76 met the 

criterion of evaluating lymphedema in different areas, thus supporting the content validity. Our results 

indicate that the EORTC IL76 enables the assessment of lymphedema in three domains, with clear 

differences in clinically distinct patient groups and with changes over time. The field validation of the 

EORTC VU34 module is ongoing in women with vulva cancer, and the final psychometric analyses 
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will evaluate the final domain structure, including the nine items represented in the IL76. The use of 

PROMs to assess the patient perspective on subjective outcomes related to functioning and symptoms 

is debated. As discussed earlier, many, even large randomized controlled trials in this field, have used 

ad hoc questions or non-validated questionnaires to assess lymphedema and its impact on QoL. Within 

the EORTC quality of life group, the foundation of the item library and the use of single items or 

domains for other patient groups than they were initially designed for is being debated. It is argued 

that items or domains released for use separate from their original PRO may not work as expected in 

other populations. On the other hand, it has been argued that at least the items released in the EORTC 

item library have undergone multi-cultural development and adaptation besides formal pre-testing. 

This involves patients and health care professionals from different countries in three phases of 

validation, thus ensuring content validity, preliminary scale structure analyses, and formal forward-

backward translation. The present use and results obtained with the IL76 to assess lymphedema at 

different locations in women with cervical cancer supports the potential of the EORTC item library. 

The IL76 may ultimately appear to be a sensitive measure to assess lymphedema in patients with other 

pelvic cancers in the future. 

 

We demonstrate that lymphedema of clinical importance to women with early-stage cervical cancer 

has already developed three months after surgery. In the past years, there has been an increased focus 

on lymphedema in clinical practice with attention on early intervention and referral of women to 

specialized lymphedema treatment. We do not know if lymphedema dissipates with time or how 

lymphedema impacts women’s lives over the years. Further, we do not know which treatments alleviate 

symptoms and prevent long-lasting lymphedema. Which compression socks should be used, and at 

what length and how many hours a day? Should the women rest or perform physical activities? 

Currently, in Denmark, the only existing option for referral after the diagnosis of lymphedema is a 

physical therapist. In the future, alternative interventions should be considered, developed, and tested. 

Our data and analytical approaches indicate that some areas are of greater importance to women than 

others. This can be used to focus areas of early intervention. The handling of lymphedema should be 

an integral part of late effects clinics that are being established nationally. Treatment of lymphedema 

should be part of a standard survivorship program for all patients undergoing surgical treatment for 

pelvic cancer.  

Further, late effects clinics should have a larger focus on the patient’s individual needs, whether it is 

support in coping with fatigue, reducing pain, or psychologists to improve body image and sexuality. 

Women with cervical cancer are comparatively young, and efforts to rehabilitate these women are 
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essential to ensure their continued ability to work and improve their overall QoL. The SENTIREC 

CERVIX study will contribute with longitudinal patient-reported outcome assessment of lymphedema 

and its impact on QoL up to three years after treatment for early-stage cervical cancer. 

 

The introduction of the FIGO-2018 staging system has caused great debate and left many concerns 

due to a lack of recommendations regarding treatment. Many were apprehensive of performing a too 

conservative surgical approach when abandoning the focus on horizontal tumor size. Further, there 

were concerns regarding the upstaging of women to stage IIIC1 on imaging alone without histological 

verification, which may lead to a direct referral to chemo-radiation therapy. The revised staging was 

released the same year as the LACC (Laparoscopic approach to cervical cancer) trial, which showed 

that minimally invasive surgery presumably increased recurrence and reduced survival compared to 

open surgery in women with cervical cancer. These results naturally shook the gynecologic oncology 

society and left many considering whether the more conservative approach in FIGO-2018 staging was 

too risky. The opinion was that the revised FIGO-2018 staging lacked evidence-based decisions. Our 

results demonstrate that the revised FIGO-2018 correctly reflects the risk of nodal metastases. This is 

reassuring and allows us to trust an individualized, more conservative treatment based on depth of 

invasion rather than horizontal width in women with stage 1A cervical cancer. Further, the safety of 

performing SLN only in women with small tumors seems justified.  Future updated long-term results 

of the SENTIREC CERVIX study will provide oncological safety data of performing SLN mapping 

only.
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12. APPENDICES 
 
APPENDIX I 

English version of all included PROMs: 

EORTC IL76, LYMQOL, EORTC QLQ-C30, and EORTC QLQ-CX24 

 

APPENDIX II 

Translation report of the LYMQOL questionnaire 

 

APPENDIX III 

Example of the questionnaire distributed to included women (Danish baseline version)  
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APPENDIX I 
 
English version of all included PROMs: 

- EORTC IL76 

- LYMQOL 

- EORTC QLQ-C30 

- EORTC QLQ-CX24 
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EORTC  IL76  

 
Patients sometimes report that they have the following symptoms or problems. Please indicate the 

extent to which you have experienced these symptoms or problems during the past week. Please 

answer by circling the number that best applies to you.   

 

 

During the past week: Not A  Quite Very 

  at all little a bit much 

 

55. Have you had swelling in one or both legs? 1 2 3 4 

 

56. Have you felt heaviness in one or both legs? 1 2 3 4 

 

57. Has the skin felt tight in your leg(s)? 1 2 3 4 

 

58. Have you had pain in your leg(s)? 1 2 3 4 

 

59. Have you had swelling in the genital area? 1 2 3 4 

 

60. Has the skin felt tight in your genital area? 1 2 3 4 

 

61. Have you had swelling in your groin? 1 2 3 4  

 

62. Have you had sore skin in your groin? 1 2 3 4 

 

63. Have you had pain in your groin? 1 2 3 4 

 
 



LYMQOL LEG- scoring version                                                                             May 2008 

LYMQOL LEG- Scoring System 
Lymphoedema Quality of Life Tool 
 
The score for the individual responses are given below. If the item is not scored and left 
blank or not applicable this is scored with a 0.  Domain totals are calculated by adding the 
individual scores and dividing the total by the number of questions answered. (If >50% of 
questions per domain are not answered this cannot be calculated and =0). 
The four domains and their corresponding questions are: Function 1 (a-f), 2,3  
Appearance 4,5,6,7,8,9,10 Symptoms 11,12,13,14,15 and Emotion 16,17,18,19,20,21.  
Overall quality of life (Q22) is scored as the value marked by the patient, between 0-10. 
 
(Q1) How much  does your swollen leg affect  the  
following activities? 

    

If any of the items are not applicable to you, please write N/A 
in the relevant answer box(es) 

Not at 
all 

A little Quite a 
bit 

A lot 

a) your walking 1 2 3 4 
b) your ability to bend, e.g. to tie shoelaces or cut toenails  1 2 3 4 
c) your ability to stand. 1 2 3 4 
d) your ability to get up from a chair. 1 2 3 4 
e)  your occupation 1 2 3 4 
f) your ability to do housework 1 2 3 4 
 
(Q2)Does the swelling affect your leisure activities/ 
social life? 1 2 3 4 

 
Please give examples of this    ........................................................................................................... 
 
............................................................................................................................................................. 
 
(Q3) How much do you have to depend on other people? 1 2 3 4 
 
 Not at 

all 
A little Quite a 

bit 
A lot 

(Q4) How much do you feel the swelling affects your 
appearance? 1 2 3 4 

(Q5) How much difficulty do you have finding clothes to 
fit? 1 2 3 4 

(Q6) How much difficulty do you have finding clothes 
you would like to wear? 1 2 3 4 

(Q7) Do you have difficulty finding shoes to fit? 1 2 3 4 
(Q8) Do you have difficulty finding socks/ tights/ 
stockings to fit? 1 2 3 4 

(Q9) Does the swelling affect how you feel about 
yourself? 

1 2 3 4 

(Q10)Does it affect your relationships with other people? 1 2 3 4 
 
 
 
 
 
 



 
 Not at 

all 
A little Quite a 

bit 
A lot 

(Q11) Does your lymphoedema cause you pain? 1 2 3 4 
(Q12) Do you have any numbness in your swollen leg(s)? 1 2 3 4 

(Q13) Do you have any feelings of "pins & needles" or           
tingling in your swollen leg(s) 1 2 3 4 

(Q14) Does (do) your swollen leg(s) feel weak? 1 2 3 4 
(Q15) Does (do) your swollen leg(s) feel heavy? 1 2 3 4 

 
 

In the past week…. Not at 
all 

A little Quite a 
bit 

A lot 

(Q16) Have you had trouble sleeping? 1 2 3 4 
(Q17) Have you had difficulty concentrating on things,  
e.g. reading? 1 2 3 4 

(Q18) Have you felt tense? 1 2 3 4 

(Q19) Have you felt worried? 1 2 3 4 

(Q20) Have you felt irritable? 1 2 3 4 

(Q21) Have you felt depressed? 1 2 3 4 
 

(Q22) Overall, how would you rate your quality of life at present?  
   Please mark your score on the following scale:   

 
 0         1         2         3         4         5         6        7         8         9         10 

           poor          excellent 
     
  

Thank you for completing this form.   
If you have any comments or queries about it, please discuss these with ………………………... 

 
 

Dr V L Keeley, Consultant 
 

Questions 16 to 21 have been reproduced with permission from the EORTC. 
These questions are only a part of the QLQ-C30 Questionnaire. 

 
 
 

Copyright November 2007  Ref  LEG V II 
All rights reserved. This document can be used or reproduced freely. If all or part of the documents be reproduced, we 
request that the source and copyright owners be acknowledged. Application for the copyright owners permission 
should be forwarded in writing to Dr Vaughan Keeley, Consultant in Palliative Medicine, Nightingale Macmillan Unit, 
117A London Road, Derby DE1 2QS. 
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EORTC QLQ-C30 (version 3)  
 

We are interested in some things about you and your health. Please answer all of the questions yourself by circling the 

number that best applies to you. There are no "right" or "wrong" answers. The information that you provide will 

remain strictly confidential. 

 

Please fill in your initials:  

Your birthdate (Day, Month, Year):  

Today's date (Day, Month, Year):  31  

__________________________________________________________________________________________ 

  Not at A Quite Very 

  All Little a Bit Much 

1. Do you have any trouble doing strenuous activities,  

 like carrying a heavy shopping bag or a suitcase? 1 2 3 4 

 

2. Do you have any trouble taking a long walk? 1 2 3 4 

 

3. Do you have any trouble taking a short walk outside of the house? 1 2 3 4 

 

4. Do you need to stay in bed or a chair during the day? 1 2 3 4  

 

5. Do you need help with eating, dressing, washing  

 yourself or using the toilet? 1 2 3 4 

 

 

During the past week:  Not at A Quite Very 

  All Little a Bit Much 

 

6. Were you limited in doing either your work or other daily activities? 1 2 3 4 

 

7. Were you limited in pursuing your hobbies or other 

 leisure time activities? 1 2 3 4 

 

8. Were you short of breath? 1 2 3 4 

 

9. Have you had pain? 1 2 3 4 

 

10. Did you need to rest? 1 2 3 4 

 

11. Have you had trouble sleeping? 1 2 3 4 

 

12. Have you felt weak? 1 2 3 4 

 

13. Have you lacked appetite? 1 2 3 4 

 

14. Have you felt nauseated? 1 2 3 4 

 

15. Have you vomited? 1 2 3 4 

 

16. Have you been constipated? 1 2 3 4 

 

 Please go on to the next page 
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During the past week:  Not at A Quite Very 

  All Little a Bit Much 

 

17. Have you had diarrhea? 1 2 3 4 

 

18. Were you tired? 1 2 3 4 

 

19. Did pain interfere with your daily activities? 1 2 3 4 

 

20. Have you had difficulty in concentrating on things, 

 like reading a newspaper or watching television? 1 2 3 4 

 

21. Did you feel tense? 1 2 3 4 

 

22. Did you worry? 1 2 3 4 

 

23. Did you feel irritable? 1 2 3 4 

 

24. Did you feel depressed? 1 2 3 4 

 

25. Have you had difficulty remembering things? 1 2 3 4 

 

26. Has your physical condition or medical treatment 

 interfered with your family life? 1 2 3 4 

 

27. Has your physical condition or medical treatment 

 interfered with your social activities? 1 2 3 4 

 

28. Has your physical condition or medical treatment 

 caused you financial difficulties? 1 2 3 4 

 

 

For the following questions please circle the number between 1 and 7 that  

best applies to you 
 

29. How would you rate your overall health during the past week? 

 

  1 2 3 4 5 6 7 

 

 Very poor      Excellent 

 

 

30. How would you rate your overall quality of life during the past week? 

 

  1 2 3 4 5 6 7 

 

 Very poor      Excellent 
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APPENDIX II 
 
Translation report of the LYMQOL questionnaire 
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A) Summary of methods used: 
	
Guidelines	for	the	process	of	cross-cultural	adaptation	of	self-report	measures	proposed	by	
Beaton	et	el.	[1]	was	used.	The	corresponding	recommendations	for	reporting	of	the	
translations	methods	to	the	original	developers	of	the	questionnaire	were	followed	[2]	.	
	
Pilot	testing	of	the	translated	version	of	the	questionnaire	was	done	according	to	guidelines	
by	the	EORTC	Quality	of	Life	Group	[3].		
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

Step	1:	Forward	translation	
Two	bilingual	translators	translate	the	English	questionnaire	into	Danish.	
	
#1:	is	aware	of	the	concepts	being	examined,	to	ensure	the	required	clinical	perspective	
#2:	is	naïve	to	the	concepts	examined	and	reflects	the	language	used	by	the	population	

Step	2:	Synthesis	of	the	two	translations	
The	two	translators	discuss	their	translations	and	conduct	a	synthesis	of	the	two	versions	as	well	
as	a	written	report	of	documenting	the	process.		

Step	3:	Back	translation	
Back	translation	working	from	the	synthesized	translation	performed	by	two	translators	with	
English	as	their	mother	tongue	and	without	a	medical	background.	No	knowledge	of	the	original	
version	of	the	questionnaire.		

	Step	4:	Expert	Committee	
The	purpose	of	the	expert	committee	is	to	consolidate	all	translations	to	develop	the	prefinal	
version	of	the	questionnaire	for	field-testing.	The	committee	is	comprised	of	a	methodologist,	
health	professional,	language	professional	and	the	4	translators	(via	e-mail).	
	
Decisions	regarding:	semantic	equivalence,	idiomatic	equivalence,	experiential	equivalence	and	
conceptual	equivalence	were	made.		

Step	5:	Pilot	testing	
9	patients	completed	the	questionnaire.	
Afterwards	a	structures	interview	was	conducted.	For	each	item,	5	questions	were	given:	a)	
difficult	to	answer,	b)	confusing,	c)	difficult	to	understand,	d)	upsetting/offensive,	e)	whether	the	
patient	would	have	asked	the	question	differently.	
Findings	were	summarized	in	a	report	and	the	final	version	of	the	questionnaire	produced.		

Step	6:	Submission	of	the	Documentation	to	the	Developers	
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B) Report on the Cross-Cultural Adaptation of the LYMQOL 
	
Source	Questionnaire:	
Questionnaire	being	adapted:	Lymphedema	Quality	of	Life	Questionnaire	
	
Target	group	information:	
Country	where	it	will	be	used:	Denmark	
Language:	Danish	
	
Resources	used	and	reports	included	in	this	package:	
	
	 Names	 Report	included?	
Forward	translators	 #1	Susanne	Møllerstrøm	

Background:	Bachelor	in	business	
language	and	experience	in	proofreading	
English	manuscripts	by	medical	
professionals.	She	was	informed	by	the	
concepts	being	examined.	

x	

#2	Gitte	Nielsen	
Background:	Bachelor	in	business	
language	and	master	in	American	Studies.	
Experience	in	proofreading	and	
translating.	She	was	naïve	to	the	concepts	
being	examined.	

x	

Synthesis	of	translations	 A/A	 x	
Back-translators	 #1	Jude	Pedersen	

Background:	Born	in	USA.	Bachelor	of	
English	Literature	from	University	of	
Texas,	Austin.	Now	living	in	Denmark	
teaching	English	to	Danish	students	a	
grammar	school	level,	high	school	level	
and	college	level.	She	also	has	experience	
in	editing	undergraduate	papers	
especially	for	those	with	English	as	a	
second	language.	She	was	naïve	to	the	
concepts	being	examined.	

x	

#2	Chris	Schneider	
Background:	Born	in	USA.	Teacher	at	
private	grade	school	(Interskolen).		

x	

Expert	Committee	 Methods:	Pernille	Tine	Jensen	
Associate	professor,	Senior	Consultant,	
Department	of	Gynecology	and	
Obstetrics,	Odense	University	Hospital,	
Denmark		

x	
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Clinician:	Ole	Mogensen	
Professor,	Head	of	Department	of	
Gynecology	and	Obstetrics,	Karolinska	
University	Hospital,	Sweden		
Language	expert:	Hans-Henrik	Pedersen	
Owner	of	Pedersen	Translations	
Denmark.	Has	been	professionally	
working	as	a	Translator,	Proofreader,	
Project	Manager	and	Quality	Assurance	at	
a	publishing	house	and	film	production	
company	in	USA	for	8	years.	Established	
own	translations	company	in	2008	till	
present.	Specialist	translator	education	
from	SDU.	
All	translators	(via	e-mail)	

Pretesting	 Coordinator:	Sara	E.	Sponholtz	
MD,	Ph.D.	student,	Department	of	
Gynecology	and	Obstetrics,	Odense	
University	Hospital,	Denmark	

x	
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C) Forward Translation Into Target Language 

Translator #1 
	
Translator	(circle	one):	 #1	 #2	
Name	of	translator:	Susanne	Møllerstrøm	
Profile	of	translator	(circle	one):	 aware	of	the	sentinel	node	 naïve	to	concept	

/lymphedema	concept	
	
The	LYMQOL:		
	
Original	Version	Item	 Forward	Translated	Version	+	comments	
Title:	
Lymphedema	Quality	of	Life	Questionnaire	
LEG	

Titel:	
Lymfødem	Spørgeskema	om	livskvalitet	
LEG	
Kommentar:	’LEG’?	

Instructions:	
If	any	of	the	items	are	not	applicable	to	you,	
please	write	N/A	in	the	relevant	answer	
box(es).	

Instruktion:	
Hvis	et	eller	flere	af	spørgsmålene	ikke	er	
relevant(e)	for	dig,	skriver	du	blot	’Intet	svar’	
udfor	spørgsmålet(-ene).	

Questions:	
1. How	much	does	your	swollen	leg	

affect	the	following	daily	activities?	

Spørgsmål:	
I	hvor	høj	grad	påvirker	dit	hævede	ben	dine	
daglige	gøremål?	

a. your	walking	 a.	din	gang	
b. your	ability	to	bend,	e.g.	to	

tie	shoelaces	or	cut	toenails	
b.	din	evne	til	at	bukke	dig	f.eks.	for	at	snøre	
dine	sko	eller	klippe	tånegle	

c. your	ability	to	stand	 c.	din	evne	til	at	stå	
d. your	ability	to	get	up	from	a	

chair	
d.	din	evne	til	at	rejse	dig	fra	en	stol	

e. your	occupation	 e.	dit	erhvervsarbejde	
f. your	ability	to	do	housework	 f.	din	evne	til	at	udføre	husarbejde	

2. Does	the	swelling	affect	your	leisure	
activities/social	life?	

Har	hævelsen	betydning	for	dine	
fritidsaktiviteter/dit	sociale	liv?	

Please	give	example(s)	of	this.	 Giv	venligst	eksempler.	
3. How	much	do	you	have	to	depend	on	

other	people?	
I	hvor	høj	grad	er	du	afhængig	af	hjælp	fra	
andre?	

4. How	much	do	you	feel	the	swelling	
affects	your	appearance?	

I	hvor	høj	grad	synes	du	at	hævelsen	påvirker	
dit	udseende?	

5. How	much	difficulty	do	you	have	
finding	clothes	to	fit?	

Hvor	vanskeligt	er	det	for	dig	at	finde	tøj,	der	
passer?	

6. How	much	difficulty	do	you	have	
finding	clothes	you	would	like	to	
wear?	

Hvor	vanskeligt	er	det	for	dig	at	finde	tøj,	du	
gerne	vil	have	på?	

7. Do	you	have	difficulty	finding	shoes	to	
fit?	

Er	det	vanskeligt	for	dig	at	finde	sko,	der	
passer?	
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8. Do	you	have	difficulty	finding	
socks/tights/stockings	to	fit?	

Er	det	vanskeligt	for	dig	at	finde	
sokker/strømpebukser/strømper,	der	
passer?	

9. Does	the	swelling	affect	how	you	feel	
about	yourself?	

Har	hævelsen	indflydelse	på	hvordan	du	har	
det?	

10. Does	it	affect	your	relationships	with	
other	people?	

Har	den	betydning	for	dit	forhold	til	andre	
mennesker?	

11. Does	your	lymphedema	cause	you	
pain?	

Giver	lymfødemet	dig	smerter?	
Kommentar:	Bruger	betegnelsen	‘swollen	leg’	
ved	alle	andre	spørgsmål.	Burde	det	ikke	også	
bruges	her?	

12. Do	you	have	any	numbness	in	your	
swollen	leg(s)?	

Har	du	følelsesløshed	i	dit/dine	hævede	ben?	

13. Do	you	have	any	feelings	of	“pins	and	
needles”	or	tingling	in	your	swollen	
leg(s)?	

Føler	du	prikken	eller	snurren	i	dit/dine	
hævede	ben?	

14. Does	(do)	your	swollen	leg(s)	feel	
weak?	

Føles	dit/dine	hævede	ben	kraftesløst/-e?	

15. Does	(do)	your	swollen	leg(s)	feel	
heavy?	

Føles	dit/dine	hævede	ben	tungt/-e?	

In	the	past	week	 I	løbet	af	den	seneste	uge	
16. Have	you	had	trouble	sleeping?	 Har	du	haft	søvnproblemer?	
17. Have	you	had	difficulty	concentrating	

on	things,	e.g.	reading?	
Har	du	haft	vanskeligt	ved	at	koncentrere	dig	
om	f.eks.	læsning?	

18. Have	you	felt	tense?	 Har	du	følt	dig	anspændt?	
19. Have	you	felt	worried?	 Har	du	været	bekymret?	
20. Have	you	felt	irritable?	 Har	du	været	irritabel?	
21. Have	you	felt	depressed?	 Har	du	følt	dig	deprimeret?	
22. Overall,	how	would	you	rate	your	

quality	of	life	at	present?	
Hvordan	vurderer	du	generelt	din	livskvalitet	
lige	nu?	

Please	mark	your	score	on	the	following	
scale:	

Anfør	venligst	din	vurdering	på	følgende	
skala:	

Translation	of	response	categories	 Oversættelse	af	svarkategorier	
Not	at	all	
A	little	
Quite	a	bit	
A	lot	

Overhovedet	ikke	
Lidt	
En	del	
Meget	

Poor	
Excellent	

Dårlig	
Glimrende	

	
	
	
	
	
	



	
	

Translator #2  
	
Translator	(circle	one):	 #1	 #2	
Name	of	translator:	Gitte	Nielsen	
Profile	of	translator	(circle	one):	 aware	of	the	sentinel	node	 naïve	to	concept	

/lymphedema	concept	
	
The	LYMQOL:		
	
Original	Version	Item	 Forward	Translated	Version	+	comments	
Title:	
Lymphedema	Quality	of	Life	Questionnaire	
LEG	

Titel:	
Spørgeskema	om	livskvalitet	med	lymfødem	
BEN	

Instructions:	
If	any	of	the	items	are	not	applicable	to	you,	
please	write	N/A	in	the	relevant	answer	
box(es).	

Vejledning:	
Hvis	nogle	af	de	nedenstående	spørgsmål	
ikke	er	aktuelle	for	dig,	så	skriv	venligst	N/A	i	
de(n)	relevante	kasse(r).	

Questions:	
1. How	much	does	your	swollen	leg	

affect	the	following	daily	activities?	

Spørgsmål:	
1.	Hvor	meget	påvirker	dit	hævede	ben	de	
følgende	daglige	aktiviteter?	

g. your	walking	 a.	din	gang	
h. your	ability	to	bend,	e.g.	to	

tie	shoelaces	or	cut	toenails	
b.	din	evne	til	at	bøje	dig	for	f.eks.	at	binde	
snørebånd	eller	klippe	tånegle	

i. your	ability	to	stand	 c.	din	evne	til	at	stå	
j. your	ability	to	get	up	from	a	

chair	
d.	din	evne	til	at	rejse	dig	fra	en	stol	

k. your	occupation	 e.	dit	arbejde	
l. your	ability	to	do	housework	 f.	din	evne	til	at	lave	husarbejde	

2. Does	the	swelling	affect	your	leisure	
activities/social	life?	

2.	Påvirker	hævelsen	dine	
fritidsaktiviteter/dit	sociale	liv?	

Please	give	example(s)	of	this.	 Nævn	venligst	et	eller	flere	eksempler	på	det.	
3. How	much	do	you	have	to	depend	on	

other	people?	
3.	Hvor	meget	er	du	afhængig	af	hjælp	fra	
andre	mennesker?	

4. How	much	do	you	feel	the	swelling	
affects	your	appearance?	

4.	Hvor	meget	føler	du,	at	hævelsen	påvirker	
dit	udseende?	

5. How	much	difficulty	do	you	have	
finding	clothes	to	fit?	

5.	Hvor	svært	er	det	for	dig	at	finde	tøj,	der	
passer?	

6. How	much	difficulty	do	you	have	
finding	clothes	you	would	like	to	
wear?	

6.	Hvor	svært	er	det	for	dig	finde	tøj,	du	har	
lyst	til	at	have	på?	

7. Do	you	have	difficulty	finding	shoes	to	
fit?	

7.	Har	du	svært	ved	at	finde	sko,	der	passer?	

8. Do	you	have	difficulty	finding	
socks/tights/stockings	to	fit?	

8.	Har	du	svært	ved	at	finde	
sokker/tights/strømper,	der	passer?	

9. Does	the	swelling	affect	how	you	feel	
about	yourself?	

9.	Har	hævelsen	betydning	for,	hvad	du	synes	
om	dig	selv?	

10. Does	it	affect	your	relationships	with	
other	people?	

10.	Påvirker	den	dit	forhold	til	andre	
mennesker?	

11. Does	your	lymphedema	cause	you	
pain?	

11.	Er	dit	lymfødem	smertefuldt?	

12. Do	you	have	any	numbness	in	your	 12.	Har	du	nogen	følelsesløshed	i	dit/dine	
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swollen	leg(s)?	 hævede	ben?	
13. Do	you	have	any	feelings	of	“pins	and	

needles”	or	tingling	in	your	swollen	
leg(s)?	

13.	Kan	du	mærke	en	prikken,	stikken	eller	
snurren	i	dit/dine	hævede	ben?	
Kommentar:	Prikken,	stikken	er	ikke	sat	I	
anførselstegn,	da	der	ikke	er	tale	om	en	fast	
vending	på	dansk.	

14. Does	(do)	your	swollen	leg(s)	feel	
weak?	

14.	Føles	dit/dine	hævede	ben	svagt/svage?	

15. Does	(do)	your	swollen	leg(s)	feel	
heavy?	

15.	Føles	dit/dine	hævede	ben	tungt/tunge?	

In	the	past	week	 Indenfor	den	seneste	uge	har	du	da	
23. Have	you	had	trouble	sleeping?	 16.	Haft	svært	ved	at	sove?	
24. Have	you	had	difficulty	concentrating	

on	things,	e.g.	reading?	
17.	Haft	svært	ved	at	koncentrere	dig,	f.eks.	
om	at	læse?	

25. Have	you	felt	tense?	 18.	Følt	dig	anspændt?	
26. Have	you	felt	worried?	 19.	Følt	dig	urolig?	

Kommentar:	Bekymret	er	muligvis	en	bedre	
oversættelse	–	det	kommer	an	på	hvilken	grad	
af	worry,	vi	taler	om.		

27. Have	you	felt	irritable?	 20.	Følt	dig	irritabel?	
28. Have	you	felt	depressed?	 21.	Følt	dig	deprimeret?	
29. Overall,	how	would	you	rate	your	

quality	of	life	at	present?	
22.	Alt	i	alt,	hvordan	vil	du	så	vurdere	din	
livskvalitet	i	øjeblikket?	

Please	mark	your	score	on	the	following	
scale:	

Angiv	venligst	din	vurdering	på	den	følgende	
skala:	

Translation	of	response	categories	 Oversættelse	af	svarkategorier	
Not	at	all	
A	little	
Quite	a	bit	
A	lot	

Slet	ikke	
En	smule	
I	nogen	grad	
Meget	
Kommentar:	’En	smule’	kunne	også	oversættes	
med	’lidt’,	men	da	der	er	spørgsmål,	som	går	
på	grad,	og	andre	der	går	mere	på	hyppighed,	
har	jeg	valgt	en	svar-oversættelse	der	burde	
kunne	bruges	i	begge	tilfælde.	Umiddelbart	
mener	jeg	at	’quite	a	lot’	og	’very’	godt	kan	
opfattes	som	synonymer,	men	jeg	har	forsøgt	
at	nuancere	den	danske	oversættelse.		

Poor	
Excellent	

Dårlig	
Fremragende	

	
	  



	 10	

D) Form summarizing the synthesis of the two forward translations 
(version T1 + T2) 
	
	
The	LYMQOL:		
	
Original	Version	Item	 Final	Translated	Version	(T-12)	
Title:	
Lymphedema	Quality	of	Life	Questionnaire	
LEG	

Titel:	
Lymfødem	Spørgeskema	om	Livskvalitet	

Instructions:	
If	any	of	the	items	are	not	applicable	to	you,	
please	write	N/A	in	the	relevant	answer	
box(es).	

Vejledning:	
Hvis	et	eller	flere	af	spørgsmålene	ikke	er	
relevant(e)	for	dig,	skriver	du	blot	’Intet	svar’	
udfor	spørgsmålet(-ene).	

Questions:	
1. How	much	does	your	swollen	leg	

affect	the	following	daily	activities?	

Spørgsmål:	
1.	I	hvor	høj	grad	påvirker	dit	hævede	ben	
dine	daglige	gøremål?	

m. your	walking	 a.	din	gang	
	

n. your	ability	to	bend,	e.g.	to	
tie	shoelaces	or	cut	toenails	

b.	din	evne	til	at	bukke	dig	f.eks.	
for	at	snøre	dine	sko	eller	klippe	
tånegle	

c. your	ability	to	stand	 c.	din	evne	til	at	stå	
d. your	ability	to	get	up	from	a	

chair	
d.	din	evne	til	at	rejse	dig	fra	en	
stol	

e. your	occupation	 e.	dit	erhvervsarbejde	
f. your	ability	to	do	housework	 f.	din	evne	til	at	udføre	

husarbejde	
2. Does	the	swelling	affect	your	leisure	

activities/social	life?	
2.	Har	hævelsen	betydning	for	dine	
fritidsaktiviteter/dit	sociale	liv?	

Please	give	example(s)	of	this.	 Nævn	venligst	et	eller	flere	eksempler	på	det.	
3. How	much	do	you	have	to	depend	on	

other	people?	
3.	I	hvor	høj	grad	er	du	afhængig	af	hjælp	fra	
andre?	

4. How	much	do	you	feel	the	swelling	
affects	your	appearance?	

4.	I	hvor	høj	grad	synes	du	at	hævelsen	
påvirker	dit	udseende?	

5. How	much	difficulty	do	you	have	
finding	clothes	to	fit?	

5.	Hvor	vanskeligt	er	det	for	dig	at	finde	tøj,	
der	passer?	

6. How	much	difficulty	do	you	have	
finding	clothes	you	would	like	to	
wear?	

6.	Hvor	vanskeligt	er	det	for	dig	at	finde	tøj,	
du	gerne	vil	have	på?	

7. Do	you	have	difficulty	finding	shoes	to	
fit?	

7.	Er	det	vanskeligt	for	dig	at	finde	sko,	der	
passer?	

8. Do	you	have	difficulty	finding	
socks/tights/stockings	to	fit?	

	
	

8.	Er	det	vanskeligt	for	dig	at	finde	
sokker/strømpebukser/strømper,	der	
passer?	

9. Does	the	swelling	affect	how	you	feel	
about	yourself?	

9.	Har	hævelsen	indflydelse	på	hvordan	du	
har	det?	

10. Does	it	affect	your	relationships	with	
other	people?	

10.	Har	den	betydning	for	dit	forhold	til	
andre	mennesker?	

11. Does	your	lymphedema	cause	you	
pain?	

11.	Giver	lymfødemet	dig	smerter?	
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12. Do	you	have	any	numbness	in	your	
swollen	leg(s)?	

12.	Har	du	følelsesløshed	i	dit/dine	hævede	
ben?	

13. Do	you	have	any	feelings	of	“pins	and	
needles”	or	tingling	in	your	swollen	
leg(s)?	

13.	Føler	du	prikken	eller	snurren	i	dit/dine	
hævede	ben?	

14. Does	(do)	your	swollen	leg(s)	feel	
weak?	

14.	Føles	dit/dine	hævede	ben	kraftesløst/-e?	

15. Does	(do)	your	swollen	leg(s)	feel	
heavy?	

15.	Føles	dit/dine	hævede	ben	tungt/-e?	

In	the	past	week	 I	løbet	af	den	seneste	uge	
16. Have	you	had	trouble	sleeping?	 16.	Har	du	haft	søvnproblemer?	
17. Have	you	had	difficulty	concentrating	

on	things,	e.g.	reading?	
17.	har	du	haft	vanskeligt	ved	at	koncentrere	
dig	om	f.eks.	læsning?	

18. Have	you	felt	tense?	 18.	Har	du	følt	dig	anspændt?	
19. Have	you	felt	worried?	 19.	Har	du	været	bekymret?	
20. Have	you	felt	irritable?	 20.	Har	du	været	irritabel?	
21. Have	you	felt	depressed?	 21.	Har	du	følt	dig	deprimeret?	
22. Overall,	how	would	you	rate	your	

quality	of	life	at	present?	
22.	Alt	i	alt,	hvordan	vil	du	så	vurdere	din	
livskvalitet	i	lige	nu?	

Please	mark	your	score	on	the	following	
scale:	

Anfør	venligst	din	vurdering	på	følgende	
skala:	

Translation	of	response	categories	 Oversættelse	af	svarkategorier	
Not	at	all	
A	little	
Quite	a	bit	
A	lot	

Overhovedet	ikke	
Lidt	
En	del	
Meget	

Poor	
Excellent	

Dårlig	
Glimrende	

	

Synthesis process report of discrepancies (dealt with in Stage II to create T-12) 
	
The	LYMQOL:	
	
Issue:		
(Specify	item	#	and	describe	issue)	

Resolution:	
(Write	the	translations	that	you	have	
decided	to	use)	

#11	
Choice	of	the	word	‘lymphedema’.	
	
In	all	other	questions	the	term	‘swollen	leg’	
has	been	used	and	we	wonder	why	the	term	
‘lymphedema’	is	used	in	this	question.		
We	chose	to	use	the	word	‘lymphedema’	to	
stay	as	close	to	the	original	version	as	
possible.	
	

Giver	lymfødemet	dig	smerter?	

Overall	we	have	strived	to	choose	the	simplest	language	possible	for	the	sake	of	the	patients	
who	have	to	complete	the	questionnaire.		
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E) Back-Translation Into English 

Translator #1 
	
Translator	(circle	one):	 #1	 #2	
Name	of	translator:	Jude	Pedersen	
Country	of	origin	(where	was	English	first	spoken	as	first	language):	USA	 	
	
The	LYMQOL:		
	
Danish	version	 Back-translation	
Titel:	
Lymfødem	Spørgeskema	om	Livskvalitet	

Title:	
Lymphedema	Questionnaire	on	Quality	of	
Life	

Vejledning:	
Hvis	et	eller	flere	af	spørgsmålene	ikke	er	
relevant(e)	for	dig,	skriver	du	blot	’Intet	svar’	
udfor	spørgsmålet(-ene).	

Directions:	
If	one	or	more	of	the	questions	is	not	
applicable	to	you,	simply	write	‘No	answer’	
next	to	the	question(s).	

Spørgsmål:	
1.	I	hvor	høj	grad	påvirker	dit	hævede	ben	
dine	daglige	gøremål?	

Question:	
1.	To	what	degree	does	your	swollen	leg	
affect	your	daily	activities?	

a. din	gang	 a.		your	ability	to	walk	
	

b. din	evne	til	at	bukke	dig	
f.eks.	for	at	snøre	dine	sko	
eller	klippe	tånegle	

b.		your	ability	to	bend	down	to,	
(for	example)	tie	your	shoes	or	
cut	your	toe	nails	

c. din	evne	til	at	stå	 c.	your	ability	to	stand	
d. din	evne	til	at	rejse	dig	fra	en	

stol	
d.	your	ability	to	get	up	from	a	
chair	

e. dit	erhvervsarbejde	 e.	your	work		
f. din	evne	til	at	udføre	

husarbejde	
f.	your	ability	to	do	housework	

1. Har	hævelsen	betydning	for	dine	
fritidsaktiviteter/dit	sociale	liv?	

1.	Does	the	swelling	influence	your	pastime	
activities/social	life?	

Nævn	venligst	et	eller	flere	eksempler	på	det.	 Please	include	one	or	more	examples	of	this.	
2. I	hvor	høj	grad	er	du	afhængig	af	

hjælp	fra	andre?	
2.	To	what	degree	do	you	depend	on	others	
for	help?	
	

3. I	hvor	høj	grad	synes	du	at	hævelsen	
påvirker	dit	udseende?	

3.	To	what	degree	do	you	feel	that	the	
swelling	affects	your	appearance?	

4. Hvor	vanskeligt	er	det	for	dig	at	finde	
tøj,	der	passer?	

4.	How	hard	is	it	for	you	to	find	clothes	that	
fit?	

5. Hvor	vanskeligt	er	det	for	dig	at	finde	
tøj,	du	gerne	vil	have	på?	

5.	How	hard	is	it	for	you	to	find	clothes	that	
you	would	like	to	wear?	

6. Er	det	vanskeligt	for	dig	at	finde	sko,	
der	passer?	

6.	How	hard	is	it	for	you	to	find	shoes	that	fit?	

7. Er	det	vanskeligt	for	dig	at	finde	
sokker/strømpebukser/strømper,	der	
passer?	

7.	How	hard	is	it	for	you	to	find	
socks/pantyhose/stockings	that	fit?	

8. Har	hævelsen	indflydelse	på	hvordan	
du	har	det?	

8.	Does	the	swelling	influence	how	you	feel?	

9. Har	den	betydning	for	dit	forhold	til	 9.	Does	it	affect	your	relationship	with	other	
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andre	mennesker?	 people?	
10. Giver	lymfødemet	dig	smerter?	 10.	Does	your	lymphedema	cause	you	pain?	
11. Har	du	følelsesløshed	i	dit/dine	

hævede	ben?	
11.	Do	you	have	any	numbness	in	your	
swollen	leg/legs?	

12. Føler	du	prikken	eller	snurren	i	
dit/dine	hævede	ben?	

12.	Do	you	feel	a	prickly	or	tingling	sensation	
in	your	swollen	leg/legs?	

13. Føles	dit/dine	hævede	ben	
kraftesløst/-e?	

13.	Does/Do	your	swollen	leg/legs	feel	
debilitated?	

14. Føles	dit/dine	hævede	ben	tungt/-e?	 14.	Does/Do	your	swollen	leg/legs	feel	
heavy?	

I	løbet	af	den	seneste	uge	 During	the	past	week	
15. Har	du	haft	søvnproblemer?	 15.	Have	you	had	trouble	sleeping?	
16. Har	du	haft	vanskeligt	ved	at	

koncentrere	dig	om	f.eks.	læsning?	
16.	Have	you	had	a	hard	time	concentrating,	
e.g.	on	reading?	

17. Har	du	følt	dig	anspændt?	 17.	Have	you	felt	tense?	
18. Har	du	været	bekymret?	 18.	Have	been	worried?	
19. Har	du	været	irritabel?	 19.	Have	you	been	irritable?	
20. Har	du	følt	dig	deprimeret?	 20.	Have	you	felt	depressed?	
21. Alt	i	alt,	hvordan	vil	du	så	vurdere	din	

livskvalitet	i	lige	nu?	
21.	Overall,	how	would	you	assess	your	
quality	of	life	right	now?	

Anfør	venligst	din	vurdering	på	følgende	
skala:	

Please	note	your	assessment	using	the	
following	scale:	

Oversættelse	af	svarkategorier	 Translation	of	answer	categories	
Overhovedet	ikke	
Lidt	
En	del	
Meget	

Not	at	all	
A	little	
Quite	a	bit	
A	lot	

Dårlig	
Glimrende	

Bad		
Excellent	
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Translator #2 
	
Translator	(circle	one):	 #1	 #2	
Name	of	translator:	Chris	Schneider	
Country	of	origin	(where	was	English	first	spoken	as	first	language):	USA	 	
	
The	LYMQOL:		
	
Danish	version	 Backward	translation	
Titel:	
Lymfødem	Spørgeskema	om	Livskvalitet	

Title:	
Lymphomia	questionaire	about	life	quality	

Vejledning:	
Hvis	et	eller	flere	af	spørgsmålene	ikke	er	
relevant(e)	for	dig,	skriver	du	blot	’Intet	svar’	
udfor	spørgsmålet(-ene).	

Directions:	
If	one	or	more	of	the	questions	are	not	
relevant	for	you	just	write	”No	answer”	after	
the	question(s).	

Spørgsmål:	
1.	I	hvor	høj	grad	påvirker	dit	hævede	ben	
dine	daglige	gøremål?	

Question:	
1.To	what	degree	does	your	swollen	leg	effect	
your	daily	activity?	

a. din	gang	 a.	your	walking	
	

b. din	evne	til	at	bukke	dig	
f.eks.	for	at	snøre	dine	sko	
eller	klippe	tånegle	

b.	your	ability	to	bend	over,	to	
tie	your	shoe	for	example	or	clip	
your	toenails	
	

c. din	evne	til	at	stå	 c.	your	ability	to	stan	
d. din	evne	til	at	rejse	dig	fra	en	

stol	
d.	your	ability	to	get	up	from	a	
chair	

e. dit	erhvervsarbejde	 e.	your	job	
f. din	evne	til	at	udføre	

husarbejde	
f.		your	ability	to	do	household	
chores	

1. Har	hævelsen	betydning	for	dine	
fritidsaktiviteter/dit	sociale	liv?	

1.	Does	the	swelling	effect	your	free	time	
activities	

Nævn	venligst	et	eller	flere	eksempler	på	det.	 Give	one	or	more	examples.	
2. I	hvor	høj	grad	er	du	afhængig	af	

hjælp	fra	andre?	
2.To	what	degree	are	you	dependent	on	
others?	

3. I	hvor	høj	grad	synes	du	at	hævelsen	
påvirker	dit	udseende?	

3.	To	what	degree	do	you	think	that	the	
swelling	effects	your	appearance?	

4. Hvor	vanskeligt	er	det	for	dig	at	finde	
tøj,	der	passer?	

4.	How	difficult	is	it	to	find	clothes	that	fit?	

5. Hvor	vanskeligt	er	det	for	dig	at	finde	
tøj,	du	gerne	vil	have	på?	

5.	How	difficult	is	it	to	find	clothes	you	want	
to	wear?	

6. Er	det	vanskeligt	for	dig	at	finde	sko,	
der	passer?	

6.	Is	it	difficult	for	you	to	find	shoes	that	fit?	

7. Er	det	vanskeligt	for	dig	at	finde	
sokker/strømpebukser/strømper,	der	
passer?	

7.	Is	it	difficult	to	find	socks/stockings/panty	
hose	that	fit?	

8. Har	hævelsen	indflydelse	på	hvordan	
du	har	det?	

8.	Does	the	swelling	influence	your	well	
being?	

9. Har	den	betydning	for	dit	forhold	til	
andre	mennesker?	

9.	Does	it	effect	your	relations	with	others?	

10. Giver	lymfødemet	dig	smerter?	 10.	Do	you	experience	pain	from	the	
lymphoma	?	
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11. Har	du	følelsesløshed	i	dit/dine	
hævede	ben?	

11.	Do	you	have	numbness	in	your	swollen	
leg(s)?	

12. Føler	du	prikken	eller	snurren	i	
dit/dine	hævede	ben?	

12.	Do	you	have	prickly	or	tingling	sensations	
in	your	swollen	leg(s)?	

13. Føles	dit/dine	hævede	ben	
kraftesløst/-e?	

13.	Do	you	experience	weakness	in	your	
swollen	leg(s)?	

14. Føles	dit/dine	hævede	ben	tungt/-e?	 14.	Do/does	your	leg(s)	feel	heavy?	
I	løbet	af	den	seneste	uge	 In	the	last	few	weeks	

15. Har	du	haft	søvnproblemer?	 15.	Have	you	had	problems	sleeping?	
16. Har	du	haft	vanskeligt	ved	at	

koncentrere	dig	om	f.eks.	læsning?	
16.	Have	you	had	problems	concentrating,	for	
example	when	reading?	

17. Har	du	følt	dig	anspændt?	 17.	Have	you	been	tense?	
18. Har	du	været	bekymret?	 18.	Have	you	been	worried?	
19. Har	du	været	irritabel?	 19.	Have	you	been	easily	irritated?	
20. Har	du	følt	dig	deprimeret?	 20.	Have	you	been	depressed?	
21. Alt	i	alt,	hvordan	vil	du	så	vurdere	din	

livskvalitet	i	lige	nu?	
21.	All	in	all,	how	would	you	rate	your	quality	
of	life	right	now?	

Anfør	venligst	din	vurdering	på	følgende	
skala:	

Please	use	the	rating	scale	below:	

Oversættelse	af	svarkategorier	 Translation	of	answer	catagories	
Overhovedet	ikke	
Lidt	
En	del	
Meget	

Not	at	all	
A	little	bit	
Some	what	
A	lot	

Dårlig	
Glimrende	

Bad	
Excellent	
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F) Expert committee report 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Report of discrepancies and their solution 
	
Issue:		
(Specify	item	#	and	describe	issue)	

Resolution:	
(Write	the	translations	that	you	have	
decided	to	use)	

Title:		
Lymphedema	Quality	of	Life	Questionnaire	
LEG	
	
The	word	LEG	was	omitted	in	the	
translations	so	as	not	to	confuse	patients,	as	
it	is	irrelevant	for	them,	however	for	the	
purpose	of	the	translation	it	will	be	included.	
	

	
Lymfødem	Spørgeskema	om	Livskvalitet		
BEN	

Instructions:	
If	any	of	the	items	are	not	applicable	to	you,	
please	write	N/A	in	the	relevant	answer	
box(es).	
	
The	choice	of	words	‘Intet	svar’	should	be	
replaced	by	‘Ikke	relevant’.		
	

Vejledning:	
Hvis	et	eller	flere	af	spørgsmålene	ikke	er	
relevant(e)	for	dig,	skriver	du	blot	’Ikke	
relevant’	udfor	spørgsmålet(-ene).	

#1		
b.	your	ability	to	bend,	e.g.	to	tie	shoelaces	or	
cut	toenails	
	
In	the	Danish	version	a	comma	should	be	
added	after	the	word	‘dig’.	
	
	
	

	
b.	din	evne	til	at	bukke	dig,	f.eks.	for	at	snøre	
dine	sko	eller	klippe	tånegle	

#9	
Does	the	swelling	affect	how	you	feel	about	
yourself?	
	
Not	correctly	translated.	The	wording	should	
be	‘selvværd’	instead	of	‘hvordan	du	har	det’.	

	
Har	hævelsen	indflydelse	på	dit	selvværd?	

Expert	committee	
	

Role:	 Name:	
Methodologist	 Pernille	Tine	Jensen	
Clinician	 Ole	Mogensen	
Language	specialist	 Hans-Henrik	Pedersen	
Forward	translator	#1	 Susanne	Møllerstrøm	
Forward	translator	#2	 Gitte	Nielsen	
Back	translator	#1	 Jude	Pedersen	
Back	translator	#2	 Chris	Schneider	
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#	11	
Choice	of	the	word	‘lymphedema’.	
	
In	all	other	questions	the	term	‘swollen	leg’	
has	been	used	and	we	wonder	why	the	term	
‘lymphedema’	is	used	in	this	question.		
We	chose	to	use	the	word	‘swollen	leg’	so	as	
not	to	confuse	the	patients.		
	

Giver	dine	hævede	ben	dig	smerter?	

#12	
Do	you	have	any	numbness	in	your	swollen	
leg?	
	
Has	been	translated	to	‘følelsesløshed’,	
although	there	is	a	difference	between	
‘nedsat	følelse’	and	følelsesløshed’.	We	chose	
‘nedsat	følelse’.	
	

	
Har	du	nedsat	følelse	i	dit	hævede	ben?	

#16-21:	
In	the	past	week	
#16	Have	you	had	trouble	sleeping?	
#17	Have	you	had	difficulty	concentrating	on	
things,	e.g.	reading?	
#18	Have	you	felt	tense?	
#19	Have	you	felt	worried?	
#20	Have	you	felt	irritable?	
#21	Have	you	felt	depressed?	
	
The	above	questions	have	been	reproduced	
with	permission	from	the	EORTC.	We	have	
therefore	chosen	to	use	the	Danish	EORTC	
versions	of	these	questions.	
	

	
I	den	forløbne	uge	
Har	du	haft	søvnbesvær?	
Har	du	haft	svært	ved	at	koncentrere	dig	om	
ting	som	f.eks.	at	læse	avis	eller	se	fjernsyn?	
Følte	du	dig	anspændt?	
Var	du	bekymret?	
Følte	du	dig	irritable?	
Følte	du	dig	deprimeret?	

Response	category	
Not	at	all	
	
We	have	chosen	to	use	the	same	translation	
as	the	response	category	in	EORTC	C30.	
	
	

	
Slet	ikke	

General	comments	from	the	language	
specialist:	

“I	have	reviewed	both	translations	of	both	
documents	as	well	as	their	back-
translations. My	view	is	that	you	have	chosen	
correctly	in	the	merged	translation	into	
Danish.	In	particular	when	opting	for	the	
simpler	version.	I	noticed	some	minor	errors,	
which	I	have	annotated	in	comments.	These	
may	be	corrected	or	deleted	as	you	please.	
None	are	major	and	they	will	not	change	any	

	



	 18	

meaning	of	the	questions.		

The	only	major	errors	I	found	were	in	the	
back-translator	#2	versions,	which	had	more	
typos	and	missing	spaces	problems	and	a	
major	confusion	between	lymphoma	(a	
cancerous	tumor)	and	lymphedema	(a	
swelling	of	the	legs	caused	by	a	compromised	
lymphatic	system).”	

We	all	agree	that	the	back-translation	#2	had	
major	flaws	and	this	translation	was	therefor	
disregarded	in	the	final	evaluation.		
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G) Pilot testing report 
	
Sample	description:	
Sample	size:	9	
Median	age:	58	
	
	

Report of discrepancies and their solution 
	
Issue:		
(Specify	item	#	and	describe	issue)	

Resolution:	
(Write	the	translations	that	you	have	
decided	to	use)	

It	was	noted	that	a	box	option	for	“Not	
relevant”	would	lessen	confusion	for	the	
patients.	
	

A	box	option	for	“Ikke	relevant”	was	added.	

	
	

	

	
	

	

	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

H) Final translated version: Lymfødem Spørgeskema om Livskvalitet BEN 
See	next	page.		
	



	 20	

LYMQOL	BEN	
Lymfødem	Spørgeskema	om	Livskvalitet		
	
Dette	spørgeskema	er	blevet	designet	og	valideret	for	at	måle	livskvalitet	for	patienter	med	
kronisk	hævelse	af/lymfødem	i	benene.		
Venligst	sæt	et	kryds	i	den	kasse,	som	bedst	beskriver,	hvordan	din	livskvalitet	er	påvirket.	
	

Nævn	venligst	et	eller	flere	eksempler	på	det:	........................................................................................	
	
.......................................................................................................................................................................................	
	

	
	

VEND	SIDEN

1.	I	hvor	høj	grad	påvirker	dit	hævede	ben	dine	
daglige	gøremål?	

	 	 	 	 	

	
	

Slet	
ikke	

Lidt	 En	
del	

Meget	 Ikke	
relevant	

a)	din	gang	 	 	 	 	 	
b)	din	evne	til	at	bukke	dig,	f.eks.	for	at	snøre	dine	sko	
eller						
				klippe	tånegle	 	

	 	 	 	 	

c)	din	evne	til	at	stå	 	 	 	 	 	

d)	din	evne	til	at	rejse	dig	fra	en	stol	 	 	 	 	 	

e)	dit	erhvervsarbejde	 	 	 	 	 	

f)	din	evne	til	at	udføre	husarbejde	 	 	 	 	 	2.	Har	hævelsen	betydning	for	dine	
fritidsaktiviteter/dit	sociale	liv?	

	 	 	 	 	

	 Slet	
ikke	

Lidt	 En	
del	

Meget	 Ikke	
relevant	

3.	I	hvor	høj	grad	er	du	afhængig	af	hjælp	fra	andre?	 	 	
	

	 	 	

4.	I	hvor	høj	grad	synes	du	at	hævelsen					
påvirker	dit	udseende?	

	 	 	 	 	

5.	Hvor	vanskeligt	er	det	for	dig	at	finde	tøj,			
der	passer?	

	 	 	 	 	

6.	Hvor	vanskeligt	er	det	for	dig	at	finde	tøj,		
du	gerne	vil	have	på?	

	 	 	 	 	

7.	Er	det	vanskeligt	for	dig	at	finde	sko,	der		
passer?	

	 	 	 	 	

8.	Er	det	vanskeligt	for	dig	at	finde		
sokker/strømpebukser/strømper,	der	passer?	

	 	 	 	 	

9.	Har	hævelsen	indflydelse	på	dit	selvværd?	 	 	 	 	 	

10.	Har	den	betydning	for	dit	forhold	til	andre	
mennesker?	
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22.	Alt	i	alt,	hvordan	vil	du	så	vurdere	din	livskvalitet	lige	nu?		
Anfør	venligst	din	vurdering	på	følgende	skala:	
	

	0									1									2									3									4									5									6								7									8									9									10	
									Dårlig	 																																																																												Glimrende	 	 	 										Glimrende	 	 	

	
 

 
 

Tak for at du har udfyldt dette spørgeskema.   
 

Hvis du har nogen kommentar eller spørgsmål til spørgeskemaet, skriv venligst til:  
Læge:  
E-mail:  

	
Copyright	November	2007		Ref		LEG	V	II	Dr.	V	Keeley	

	 Slet	
ikke	

Lidt	 En	
del	

Meget	 Ikke	
relevant	

11.	Giver	dine	hævede	ben	dig	smerter?	 	 	 	 	 	

12.	Har	du	nedsat	følelse	i	dit/dine	hævede	ben?	 	 	 	 	 	

13.	Føler	du	prikken	eller	snurren	i	dit/dine	hævede	
ben?	

	 	 					 	 	

14.	Føles	dit/dine	hævede	ben	kraftesløst/-e?	 	 	 	 	 	

15.	Føles	dit/dine	hævede	ben	tungt/-e?	 	 	 	 	 	

I den forløbne uge: Slet	
ikke	

Lidt	 En	
del	

Meget	 Ikke	
relevant	

16.	Har	du	haft	søvnbesvær?	 	 	 	 	 																				

17.	Har	du	haft	svært	ved	at	koncentrere	dig	om	ting	
som	f.eks.	at	læse	avis	eller	se	fjernsyn?	

	 	 	 	 																				

18.	Følte	du	dig	anspændt?	 	 	 	 	 	

19.	Var	du	bekymret?	 	 	 	 	 	

20.	Følte	du	dig	irritabel?	 	 	 	 	 	

21.	Følte	du	dig	deprimeret?	 	 	 	 	 	
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APPENDIX III 
 
Example of the questionnaire distributed to included women (Danish baseline version)  

 

 

 

 

 

 



!!

! !

Spørgeskema+1!
Kortlægning*af*Sentinel*Node*(Skildvagt4lymfeknuden)*hos*
kvinder*med*livmoderhalskræft*
Returneres!i!vedlagte!svarkuvert!til!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Sara!Sponholtz!
Gynækologisk!Obstetrisk!Afdeling!D!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Odense!Universitetshospital!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Sdr.!Boulevard!29,!5000!Odense!C!!

Spørgeskema*1,*til*udfyldelse*inden*operationen*



 

  

	

	

 		
Spørgeskema	1.       Baseline,	printet 
 

	 Udfyldes	inden	operationen	
	
	
	
	
	
	
	
	
	
	

Dato for udfyldelse 
af skema. 

	
(DD-MM-ÅÅÅÅ) 

		
Initialer, 4 bogstaver (fornavn XX efternavn YY) 	

(f.eks Anne Pedersen: anpe) 		
Din fødselsdato 	

(DD-MM-ÅÅÅÅ) 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



 

  

	

	

	
	
	

 
Hvor høj er du (uden sko)? 

	
	

(Angiv i antal hele centimeter) 		
Hvor meget vejer du (uden tøj)? 	

(Angiv i antal hele kilogram) 	
	
	

Rygning 
 Aldrig ryger 

Tidligere ryger 
Ryger 

	
 
Hvad røg/ryger du? Cigaretter 

Pibe 
Cerutter 
Cigarillos 
Cigarer 
Andet 

	
	

Såfremt du har svaret andet: Hvilket  
andet produkt har du røget? 

	
	

I den tid du har røget, hvor meget har du da i 
gennemsnit røget per dag? 

	
	

I hvor mange år har du røget sammenlagt? 
	
	

 
 
 
Alkohol 

	
Angiv venligst, hvor mange genstande med alkohol du i gennemsnit indtager per uge. 

	
1 genstand = 1 almindelig øl / 1 glas vin* / 1 drink** / 1 snaps / 1 shot / 1 alkoholsodavand / 1 alkoholcider. (*1 
flaske rød-/hvidvin = 6 genstande. 1 flaske hedvin = 10 genstande. ** 1 flaske spiritus = 20 genstande). 



  

 
 

	

	

Familieforhold 
	

Marker venligst det svar der passer bedst til din nuværende situation. 
	

Enlig 
Enke 
I parforhold, ikke samboende I 
parforhold, samboende 
Gift 
Separeret 
Uoplyst 

	
	
	

Hvorledes er dit daglige funktionsniveau? 
	

Fuldt aktiv, ingen indskrænkninger. 
Begrænset i fysisk krævende aktiviteter, men oppegående og kan klare ambulatoriebesøg, let husarbejde og 
kontorarbejde. 
Oppegående og kan klare mig selv, men er ude af stand til at udføre noget som helst arbejde. Oppe og aktiv > 
50% af dagtiden. 
I stand til at udføre den nødvendigste selvpleje, behov for hvile i seng eller stol > 50% af dagtiden. 
Behov for døgndækkende pleje, kan intet klare. 

	
	
	

Hvad er din højeste uddannelse? 
	

Ingen erhvervsuddannelse 
Folkeskole/Mellemskole 
Studentereksamen/HF eksamen 
Kort videregående uddannelse under tre år (f.eks. social- og sundhedsassistent, tekniker) 
Faglært indenfor håndværk, handel, kontor (f.eks. lærlinge/EFG uddannelse) 
Mellemlang videregående uddannelse 3-4 år (f.eks. skolelærer, journalist, socialrådgiver) 
Lang videregående uddannelse på 5 år eller mere (f.eks. cand.mag., læge, psykolog) 

	
	
	

Hvad er din nuværende erhvervsmæssige stilling? 
	

Fuldtid (sæt x her også ved sygemelding eller orlov) 
Deltid (sæt x også ved sygemelding eller orlov) 
Arbejdsløs 
Hjemmegående 
Folkepensionist 
Førtidspensionist eller på efterløn 
Under uddannelse 
 
 
 

Fejler du ud over nuværende sygdom i livmoderen en eller flere af 
følgende: 

	
Diabetes (Sukkersyge) 
Muskel- og skeletlidelser (f.eks. leddegigt, knogleskørhed) 
Hjertekarsygdom (f.eks. blodprop, forhøjet blodtryk, hjertekrampe) 
Lungesygdom (f.eks. KOL, astma, kronisk bronkitis) 
Psykisk lidelse (f.eks. depression) 
Anden sygdom 
Jeg har ikke anden sygdom 

I fald du har svaret ’Anden sygdom’:  
Hvilken sygdom fejler du? (Beskriv)	



DANISH 

 

EORTC QLQ-C30 (version 3.0) 
 
Vi er interesserede i at vide noget om dig og dit helbred. Vær venlig at besvare alle spørgsmålene selv ved at sætte en 
ring omkring det svar (tal), som passer bedst på dig. Der er ingen "rigtige" eller "forkerte" svar. De oplysninger, som 
du giver os, vil forblive strengt fortrolige. 
 
Skriv venligst dine forbogstaver her: ���� 
Din fødselsdato (dag, måned, år): �����

� 
Dato for udfyldelse af dette skema (dag, måned, år): 31 �����

� 
  
  Slet 
  ikke Lidt En del Meget 
1. Har du nogen vanskeligheder ved at udføre anstrengende aktiviteter,  

som f.eks. at bære en tung indkøbstaske eller en kuffert? 1 2 3 4 
2. Har du nogen vanskeligheder ved at gå en lang tur? 1 2 3 4 

3. Har du nogen vanskeligheder ved at gå en kort tur udendørs? 1 2 3 4 

4. Er du nødt til at ligge i sengen eller sidde i en stol om dagen? 1 2 3 4 

5. Har du brug for hjælp til at spise, tage tøj på,  
 vaske dig eller gå på toilettet? 1 2 3 4 

 
I den forløbne uge: Slet 
  ikke Lidt En del Meget  

6. Var du begrænset i udførelsen af enten dit arbejde 
 eller andre daglige aktiviteter? 1 2 3 4 

7. Var du begrænset i at dyrke dine hobbyer eller andre fritidsaktiviteter? 1 2 3 4 

8. Havde du åndenød? 1 2 3 4 

9. Har du haft smerter? 1 2 3 4 

10. Havde du brug for at hvile dig? 1 2 3 4 

11. Har du haft søvnbesvær? 1 2 3 4 

12. Har du følt dig svag? 1 2 3 4 

13. Har du savnet appetit? 1 2 3 4 

14. Har du haft kvalme? 1 2 3 4 

15. Har du kastet op? 1 2 3 4 

16. Har du haft forstoppelse? 1 2 3 4 
 

 Vær venlig at fortsætte på næste side



DANISH 

© Copyright 1995 EORTC Quality of Life Group. Alle rettigheder forbeholdes. Version 3.0 
 

 
I den forløbne uge: Slet 
  ikke Lidt En del Meget 
 
17. Har du haft diarré (tynd mave)? 1 2 3 4 

18. Var du træt? 1 2 3 4 

19. Vanskeliggjorde smerter dine daglige gøremål? 1 2 3 4 

20. Har du haft svært ved at koncentrere dig om ting som 
 f.eks. at læse avis eller se fjernsyn? 1 2 3 4 

21. Følte du dig anspændt? 1 2 3 4 

22. Var du bekymret? 1 2 3 4 

23. Følte du dig irritabel? 1 2 3 4 

24. Følte du dig deprimeret? 1 2 3 4 

25. Har du haft svært ved at huske?  1 2 3 4 

26. Har din fysiske tilstand eller medicinske behandling 
 vanskeliggjort dit familieliv? 1 2 3 4 

27. Har din fysiske tilstand eller medicinske behandling 
 vanskeliggjort din omgang med andre mennesker? 1 2 3 4 

28. Har din fysiske tilstand eller medicinske behandling 
 medført økonomiske vanskeligheder for dig? 1 2 3 4 

 
Ved de næste 2 spørgsmål bedes du sætte en ring omkring det tal mellem 1 og 7, som 
passer bedst på dig 
 
29. Hvordan vil du vurdere dit samlede helbred i den forløbne uge? 
 

1 2 3 4 5 6 7 
 
 Meget dårligt                Særdeles godt    
 
 
30. Hvordan vil du vurdere din samlede livskvalitet i den forløbne uge? 
 

1 2 3 4 5 6 7 
 
 Meget dårlig                Særdeles god 
 



DANISH 

 

EORTC  QLQ – CX24 
 
 
Patienter fortæller undertiden, at de har følgende symptomer eller problemer. Anfør venligst, i hvilket 
omfang du har haft disse symptomer eller problemer. Besvar spørgsmålene ved at sætte en ring omkring 
det tal, som passer bedst til dig. 
 
  

I den forløbne uge:  Slet Lidt En del Meget 
  ikke    

31.  Har du haft mavekramper? 1 2 3 4 

32.  Har du haft svært ved at holde på afføringen? 1 2 3 4 

33.  Har du haft blod i afføringen? 1 2 3 4 

34.  Har du haft hyppig vandladning? 1 2 3 4 

35.  Har du haft smerter eller svie under vandladningen? 1 2 3 4 

36.  Har du haft svært ved at holde på vandet (ufrivillig vandladning)?  1 2 3 4 

37.  Har du haft svært ved at tømme blæren? 1 2 3 4 

38.  Har du haft hævelser i et eller begge ben? 1 2 3 4 

39.  Har du haft smerter i lænden? 1 2 3 4 

40.  Har du haft snurren/følelsesløshed og/eller nedsat  
følsomhed i hænder eller fødder? 1 2 3 4 

41.  Har du haft irritation eller ømhed i skeden eller ved skedeindgangen? 1 2 3 4 

42.  Har du haft udflåd fra skeden? 1 2 3 4 

43.  Har du haft unormale blødninger fra skeden? 1 2 3 4 

44.  Har du haft hedeture og/eller svedeture? 1 2 3 4 

45.  Har du følt dig mindre fysisk tiltrækkende  
 på grund af din sygdom eller behandling? 1 2 3 4 

46.  Har du følt dig mindre feminin på grund af din  
sygdom eller behandling? 1 2 3 4 

47.  Har du været utilfreds med din krop? 1 2 3 4 

 

 

 Gå venligst videre til næste side 



DANISH 
 
 

 

I de sidste fire uger: Slet Lidt En del Meget 
  ikke 

48.  Har du været bekymret for at sex skulle gøre ondt? 1 2 3 4 

49.  Har du været seksuelt aktiv?  1 2 3 4 

 

Besvar kun disse spørgsmål, hvis du har været Slet Lidt En del Meget 
seksuelt aktiv indenfor de sidste 4 uger: ikke 

50.  Følte du at din skede var tør ved seksuelt samvær? 1 2 3 4 

51.  Har din skede føltes kort? 1 2 3 4 

52.  Har din skede føltes snæver? 1 2 3 4 

53.  Har du haft smerter ved samleje eller andet seksuelt samvær? 1 2 3 4 

54.  Nød du det seksuelle samvær?  1 2 3 4 

 

 

 

 

 

 

 

 QLQ-CX24 Copyright 2003 EORTC Quality of life Group (Studiegruppe omkring livskvalitet). Eftertryk forbudt (fase III modul) 



!

EORTC!Quality!of!Life!Group!

Initialer,*4*bogstaver*(fornavn*XX,*efternavn*YY)*:*___________!!!!!!!!Hospital:!_______________*

Fødselsdato.:!____________________! Dato*for*udfyldelse*af*skema:*________________________!

!
Spørgeskema*om*lymfødem*(kronisk*hævelse*i*benene)*

*
Patienter!fortæller!undertiden,!at!de!har!følgende!symptomer!eller!problemer.!Anfør!venligst,!
i!hvilket!omfang!du!har!haft!disse!symptomer!eller!problemer.!Besvar!spørgsmålene!ved!at!

sætte!et!kryds!i!det!felt,!som!passer!bedst!til!dig.!
!

I*den*forløbne*uge:* Slet*
ikke* Lidt* En*del* Meget*

!
1. Har!du!haft!hævelser!i!det!ene!eller!begge!ben?!
!

!
!

!
!

!
!

!
!

!
2. Har!du!følt!tyngde!i!det!ene!eller!begge!ben?!
!

!
!
!

!
!

!
!

!
!

!
3. Har!huden!føltes!stram!på!benet!(benene)?!

!

!
!

!
!

!
!

!
!

!
4. Har!du!haft!smerter!i!benet!(benene)?!

!

!
!

!
!

!
!

!
!

!
5. Hvis!du!har!haft!hævelser,!tyngde,!stramhed!

eller!smerter!i!benene,!er!det!så!i!(sæt!én!ring)!:!
!

!
Ikke!

relevant!

!
Højre!!
ben!

!
Venstre!!
ben!!

!
Begge!
ben!

!
6. Har!du!haft!hævelser!i!genitalregionen?!

!

!
!
!

!
!

!
!

!
!

!
7. Har!huden!føltes!stram!i!genitalregionen?!

!

!
!

!
!

!
!

!
!

!
8. Har!du!haft!hævelser!i!lysken?!

!

!
!

!
!

!
!

!
!

!
9. Har!du!været!øm!i!lysken?!

!

!
!

!
!

!
!
!

!
!

!
10. Har!du!haft!smerter!i!lysken?!

!

!
!

!
!

!
!

!
!

!
Hvis*du*i*alle*ovenstående*spørgsmål*har*svaret*”Slet*ikke”*kan*du*stoppe*her,**

ellers*bedes*du*gå*videre*til*næste*side.*
*

Tak*for*hjælpen!*
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LYMQOL BEN 
Lymfødem Spørgeskema om Livskvalitet 
 
Dette spørgeskema er blevet designet og valideret for at måle livskvalitet for patienter med kronisk 
hævelse af/lymfødem i benene. Venligst sæt et kryds i den kasse, som bedst beskriver, hvordan din 
livskvalitet er påvirket. 
Ved følgende spørgsmål skal "dit hævede ben" forstås som den hævelse, tyngde, smerte eller 
stramhed du har angivet i spørgsmålene på den foregående side. 

 

Nævn venligst et eller flere eksempler på det: ........................................................................................ 
 
.................................................................................................................................................................. 
 

 
 

VEND SIDEN

1. I hvor høj grad påvirker dit hævede ben dine daglige 
gøremål? 

     

 
 

Slet 
ikke 

Lidt En 
del 

Meget Ikke 
relevant 

a) din gang      
b) din evne til at bukke dig, f.eks. for at snøre dine sko eller      
    klippe tånegle  

     

c) din evne til at stå      

d) din evne til at rejse dig fra en stol      

e) dit erhvervsarbejde      

f) din evne til at udføre husarbejde      

2. Har hævelsen betydning for dine fritidsaktiviteter/dit 
sociale liv? 

     

 Slet 
ikke 

Lidt En 
del 

Meget Ikke 
relevant 

3. I hvor høj grad er du afhængig af hjælp fra andre?   
 

   

4. I hvor høj grad synes du at hævelsen     
påvirker dit udseende? 

     

5. Hvor vanskeligt er det for dig at finde tøj,   
der passer?      

6. Hvor vanskeligt er det for dig at finde tøj,  
du gerne vil have på? 

     

7. Er det vanskeligt for dig at finde sko, der  
passer?      

8. Er det vanskeligt for dig at finde  
sokker/strømpebukser/strømper, der passer? 

     

9. Har hævelsen indflydelse på dit selvværd?      

10. Har den betydning for dit forhold til andre 
mennesker? 
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16. Alt i alt, hvordan vil du så vurdere din livskvalitet lige nu?  
Anfør venligst din vurdering på følgende skala: 
 

 0         1         2         3         4         5         6        7         8         9         10 
           Dårlig               Glimrende 
  
 

 
 
 

Tak for at du har udfyldt dette spørgeskema.   
 

Hvis du har nogen kommentar eller spørgsmål til spørgeskemaet, skriv venligst til:  
 

Læge, Ph.d.-studerende Sara Sponholtz 
E-mail: Sara.Elisabeth.Sponholtz@rsyd.dk 

 
 

 Slet 
ikke 

Lidt En 
del 

Meget Ikke 
relevant 

11. Giver dine hævede ben dig smerter?      

12. Har du nedsat følelse i dit/dine hævede ben?      

13. Føler du prikken eller snurren i dit/dine hævede ben?          

14. Føles dit/dine hævede ben kraftesløst/-e?      

15. Føles dit/dine hævede ben tungt/-e?      
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ABSTRACTABSTRACT

INTRODUCTION:INTRODUCTION: This was a surgical pilot study to systematically introduce the technique of sentinel lymph node (SLN)
mapping in women with early-stage stage cervical cancer (CC) and endometrial cancer (EC) in Denmark. The study aimed to
facilitate structured surgical training to ensure surgeon proficiency in SLN mapping. The study precedes two national
prospective studies on the oncological safety and correct patient selection for SLN mapping in CC and EC.

METHODS:METHODS: The study was conducted at four gynaecological cancer centres at Odense and Aarhus University Hospital,
Rigshospitalet and Herlev Hospital, between September 2016 and August 2019. All centres went through a protocolled
introduction to the surgical technique, pelvic lymphatic drainage, pathological ultra-staging and data entry. A criterion of a total
(uni- and bilateral) SLN detection of > 80%, based on 30 SLN mappings was set.

RESULTS:RESULTS: The four centres performed 140 (range: 30-46) procedures. The total SLN detection rate was 91.3% with bilateral
SLN detection in 68.8% and unilateral SLN detection in 22.5% of cases. The cumulated total SLN detection rate at three centres
was above the pre-set 80% criterion from the beginning of inclusion, whereas one centre reached the criterion after 20
procedures.

CONCLUSIONS:CONCLUSIONS: In this study, all centres demonstrated international-level SLN detection rates within 30 procedures. Hence, all
centres met the study criterion regarding surgeon proficiency and were eligible for the national studies.

Funding:Funding: Eva & Henry Frænkels Fond, Frimodt-Heineke Fonden, Kong Christian X Fond.

TRIAL REGISTRATION: TRIAL REGISTRATION: The study was approved by the Danish Data Protection Agency (R. no.15/52037). The SENTIREC studies
including this pilot study are registered with clinicaltrials.gov (NCT02825355 and NCT02820506).

.

This was a pilot study evaluating surgical training in the sentinel lymph node (SLN) mapping technique in
women with early-stage stage cervical cancer (CC) and endometrial cancer (EC). The aim of the pilot study was to
facilitate structured surgical training at the Danish gynaecological cancer centres to ensure surgeon proficiency
in accurate SLN mapping before investigating the oncological safety of the technique in two large national
studies.

SLN mapping in CC and EC is expected to have several advantages compared with radical pelvic
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lymphadenectomy (PL). Since only a few lymph nodes are removed, the surgical procedure is shorter, and the
rate of intra- and post-operative complications is expected to be lower. Another important advantage is the
detection of small-volume lymph node metastases (LNM) [1] owing to the use of ultra-staging. Furthermore, the
SLNs may be identified in areas, e.g. the para-aortic and pre-sacral area, which are not routinely examined with
standard PL [2, 3].

SLN mapping is a surgical procedure with targeted identification of selected lymph nodes. In SLN mapping, the
first lymph node to which the cancer drains is denoted the SLN. If the SLN is without metastatic disease, the
following nodes are theoretically without malignancy. SLN mapping includes ultra-staging, a delicate
pathological examination with serial sectioning and simultaneous immunohistochemical and
haematoxylin/eosin (HE) staining of the SLNs. This allows for detection of micro-metastases and isolated tumour
cells.

SLN mapping has proven safe in selected groups of patients with, e.g., vulva and breast cancer [4]. Here, the
women benefit from reduced morbidity and increased sensitivity to detect LNM, owing to ultra-staging [5, 6].

Surgery is the standard treatment of early-stage CC and EC. Lymph node staging allocates women to adjuvant
treatment in the case of LNM. Per se, radical PL has not demonstrated any survival benefit in either of the two
cancers [7, 8]. However, adjuvant treatment improves survival in women with metastatic disease. From the
histopathological profile of CC and EC, it is possible to predict subgroups with a high or low risk of metastatic
disease, recurrence and death. For both cancers, emerging evidence and a strong rationale for the
implementation of SLN mapping in groups with a low risk of metastases and recurrence exist, whereas the
evidence in the groups with a higher risk remains limited.

This study preceded the initiation of two large national studies; the SENTIREC studies “Sentinel Lymph Node
Mapping with Robotic Assisted Near Infra-Red Fluorescent Imaging in Women with Endometrial and Cervical
Cancer”. To enrol in the national studies, each centre should successfully meet predefined criteria for SLN
detection success and surgical set-up at centre level. Here, we present the outline and results of the pilot study.

METHODSMETHODS

Study set-upStudy set-up

This study was conducted at four of five gynaecological cancer centres in Denmark: Odense University Hospital,
Aarhus University Hospital, Rigshospitalet and Herlev Hospital, between September 2016 and August 2019. For
administrative reasons, each centre had a different initiation date. All Danish gynaecological cancer centres
were offered participation. Only centres who agreed to participate in the SENTIREC studies were enrolled in the
pilot study.

Gynaecological cancer centres that undertake robotic assisted laparoscopic surgical treatment for CC and/or EC
were eligible. All centres were thoroughly introduced to the SLN mapping technique at investigator meetings,
and local co-investigators were appointed. Written and video material with clarification of the SLN procedure
with indocyanine green (ICG) tracer injection, pelvic lymphatic drainage, locations of SLNs and a surgical
algorithm were shared. Site visits were made before the study was initiated. Regular investigator meetings
ensured the exchange of experiences, procedure adherence and continued proficiency training. Only named,
experienced surgeons who performed robotic surgery and who were allocated to the gynaecological oncological
team at each centre were included in the study. Based on the existing literature, a criterion of a total (uni- and
bilateral) SLN detection of > 80% in a minimum of 30 SLN mapping procedures was set [9, 10].

PatientsPatients
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Procedures with women who underwent robotic laparoscopic surgical treatment for early-stage CC and EC were
included. In this study, we refer to high-risk (HR) CC as cancers with a tumour size > 2 cm and to low-risk (LR) CC

as cancer with a tumour size ≤ 2 cm [11]. For EC, we refer to HR EC in case of endometrioid adenocarcinoma
grade 3 and non-endometrioid histology. The EC of low-intermediate risk (LIR) consists of endometrioid
adenocarcinoma grade 1 and 2.

Sentinel lymph node mapping procedureSentinel lymph node mapping procedure

With the patient anaesthetised, the ICG solution was injected into the cervix (Figure 1Figure 1). During surgery, pelvic
side wall spaces were exposed and all locations of pelvic lymph nodes were examined using the robotic near-
infrared fluorescence imaging system. The first fluorescent hotspot in the lymph drainage pathways was
denominated an SLN, and the anatomical location was noted (Figure 2Figure 2). The surgeon was responsible for clear
denomination of the locations of removed SLNs. After removal of SLNs, the standard surgery followed the Danish
Gynaecological Cancer Group (DGCG) guidelines for CC and EC [12, 13]. Further lymph node removal was done at
the surgeonʼs discretion.

.
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Cervical cancer and EC are midline cancers with bilateral lymphatic drainage. Sufficient mapping, therefore,
implies detection of SLNs in each hemipelvis. False-negative procedures represent the major challenge in SLN
mapping. However, adherence to an SLN algorithm significantly decreases the false-negative rate [10]. The SLN
algorithm includes removal of any suspicious lymph nodes other than SLN, and side-specific PL in case of failed
SLN mapping in a hemipelvis [10].

Ultra-stagingUltra-staging

The SLNs were fixed in formalin, serially gross-sectioned at 2-mm intervals in a bread-loaf fashion or bivalved if
less than 4 mm in any dimension. Three consecutive paraffin-embedded micro-sections, each 3-5 µm thick, were
cut at four levels at 350 µm intervals. At all levels, the first micro-section was stained with routine HE staining,
the second section was used for immunohistochemical staining for cytokeratin AE1/AE3, and the third section
was available for additional analysis. All centres were introduced to the protocol by the same pathologist (DS).

Data managingData managing

The project is associated with the Open Patient Data Explorative Network, which allows encrypted online data
entry through a shared Research Electronic Data Capture [14] database. Data were handled, processed and
archived according to the guidelines of the Danish Data Protection Agency. The cumulated detection rates were
conducted using STATA version 16.0. All participants signed an informed consent form.

Trial registration:  The study was approved by the Danish Data Protection Agency (R. no. 15/52037). The
SENTIREC studies including this pilot study are registered with clinicaltrials.gov (NCT02825355 and
NCT02820506).

RESULTSRESULTS

Four centres and 14 surgeons were included. They performed a total of 140 procedures. The median number of
procedures performed was 32 (range: 30-46). The total SLN detection rate was 91.3% with unilateral SLN

.
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detection in 22.5% and bilateral SLN detection in 68.8% of the women (Table 1Table 1). The median number of
identified SLNs was two (range: 0-7). The majority of SLNs were identified at the external iliac (33.3%) and the
obturator fossa (31.9%) regions, whereas 8.6% of the SLNs were identified outside the standard PL area (Figure
2).

The cumulated detection rates per centre are shown in Figure 3Figure 3. At the three largest centres, the cumulated
total detection rates were high and above 80% throughout the enrolment period. At the smaller centre, the total
detection rate rose with an increasing number of procedures until 20 procedures after which the total detection
rate stabilised above 80%. It should be noted that Figure 3 shows an estimate of the true cumulated SLN

.
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detection rate. Some of the changes may reflect sampling variation, as – for simplicity - we did not include
confidence intervals in the figure.

In two women, the SLN mapping procedure was not performed due to technical problems with the fluorescence
camera. In six women, no SLNs were identified; and in another six women, the presumed removed SLN were so-
called “empty packets” that did not contain lymphatic tissue on final pathology (Table 1).

In 19/140 women (13.6%), LNM were detected. One woman with LR CC had a micro-metastasis in a SLN. Six
women with LIR EC had metastatic disease, all identified in a SLN, with 4/6 identified by ultra-staging only.

In the group of women with HR CC, six of seven women with metastases were identified in SLNs and one
metastasis was identified in the parametrium from the radical hysterectomy specimen. In women with HR EC,
the SLN procedure identified two out of five cases with metastatic disease, whereas two women had a unilateral
right-side failed SLN mapping, with metastases found in the right-side PL. One woman had successful bilateral
SLN mapping and false-negative SLNs, since the metastasis was detected in a non-SLN lymph node.

DISCUSSIONDISCUSSION

The use of SLN mapping for CC and EC is gaining ground internationally. The technique has not been
implemented systematically for CC and EC in Denmark due to lack of evidence of its oncological safety. In this
study, the Danish gynaecological cancer centres were introduced to and systematically trained in the SLN
mapping technique. An overall SLN detection rate of 91.3% is above the pre-set minimum goal of 80%. The SLN
detection rate in our study is similar to detection rates reported from comparable studies [15, 16].

The cumulated SLN detection rates at each site were generally high throughout the study, and in three centres it

.
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was above the pre-set criterion from the beginning of the inclusion period. This may be explained by the
centralisation of gynaecological cancer surgery as from 2012 to few high-volume centres with surgeons who have
passed advanced national and international surgical training programmes. Furthermore, for this pilot study and
the future SENTIREC studies, a selected group of these surgeons was included and they were all familiar with the
retroperitoneal spaces.

A recent study on SLN mapping in EC describes an increase in the odds of successful SLN mapping, which rises
until 40 performed cases [17]. If this holds true, we can expect an even higher future detection rate at the Danish
centres. In line with this, the cumulated SLN detection rates from two large centres (Odense and Aarhus) show a
trend towards an increased total and bilateral detection rate with an increasing number of procedures (Figure 3).
The curve from the smaller site (Herlev Hospital) clearly demonstrates an improvement in total detection rate
until approx. 20 procedures, where it stabilises above 80%. At one centre (Rigshospitalet), the total detection rate
was high throughout the inclusion period, though with a tendency towards a slight drop at the end of the
enrolment period. However, this may be explained by the findings of two procedures with so-called “empty
packets”, i.e. with no lymphatic tissue. This is a known troubling phenomenon during the surgical training of
SLN mapping. In this pilot study, empty packets were found in six women. This has produced an increased
awareness in the study group. All surgeons are now trained in a procedure with tactile control of all removed
SLNs, as a lymph node is denser than lymphoid vessels or fatty tissue. The rate of empty packets is reported to
decrease until it stabilises after 30 cases [18].

All detected LNM in women with LIR CC and EC were found in SLNs. The international literature has
demonstrated that SLN mapping is safe for the identification of LNM in LR CC and LIR EC, with a higher
detection of LNM reported than with conventional PL [19, 20]. This has led to a change in international
guidelines, now recommending routine SLN mapping for these groups. Our results with an SLN detection rate of
91.3% and the finding of mainly low-volume LNM are reassuring and support the implementation of SLN
mapping for LR CC and LIR EC in Denmark. In the revised DGCG guidelines, SLN mapping is recommended as a
safe alternative although with continuous monitoring [12, 13].

All women with HR CC and EC had PL performed after SLN mapping according to the current national
guidelines. In the HR CC group, there was no failed mapping. For HR EC, we observed one woman with false
negative SLN and two cases with unilateral right-sided failed SLN mapping and metastases in the right side PL.
Since the SLN algorithm was applied, the metastases in these two women were safely identified by the
procedure. In line with this, a previous study has shown a decrease in false-negative procedures from 14.9% to
1.9% by applying the SLN algorithm [10]. The results for the women with HR EC raise attention about the
importance of correct patient selection for SLN mapping. In the future SENTIREC studies, all women with HR CC
and EC will have completion PL after SLN mapping along with the assessment of changes in lymphedema and
quality of life. This is to investigate both the oncological safety of the SLN procedure and the impact of potential
complications and late effects on the patientʼs life.

CONCLUSIONSCONCLUSIONS

In this pilot study of SLN mapping in CC and EC, all centres demonstrated international-level detection rates.
Surgeons from all centres showed a high proficiency during the pilot study and are thus eligible for participation
in the future national multicentre SENTIREC studies to investigate the oncological safety besides benefits and
harms of the SLN mapping procedure in women with CC and EC.
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H I G H L I G H T S

• The revised FIGO-2018 system causes
stage migration for a large proportion of
women with early-stage cervical cancer.

• Upstaging occurred in 49.8% (122/245)
and downstaging to FIGO-2018 IA stages
in 4.9% (12/245).

• Women who were downstaged to FIGO-
2018 IA stages did not have nodal meta-
static disease.

• The attention on depth of invasion rather
than horizontal dimension seems to cor-
rectly reflect the risk of nodalmetastases.

• Nodal metastases which are initially
identified by imaging should be histolog-
ically verified.
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Objectives.We aimed to evaluate if the revised staging according to FIGO-2018 in early-stage cervical cancer
correctly predicts the risk for nodal metastases.

Methods. We reallocated 245 women with early-stage cervical cancer from FIGO-2009 to FIGO-2018 stages
using data from a national, prospective cohort study on sentinel lymph node (SLN)mapping.We used univariate
andmultivariate binary regressionmodels to investigate the association between FIGO-2018 stages, tumor char-
acteristics, and nodal metastases.

Results. Stage migration occurred in 54.7% (134/245) (95% CI 48.2–61.0), due to tumor size or depth of inva-
sion (71.6%, 96/134) and nodal metastases (28.4%, 38/134). Imaging preoperatively upstaged 7.3% (18/245);
seven had nodal metastatic disease on final pathology. Upstaging occurred in 49.8% (122/245) (95% CI
43.4–56.2%) and downstaging to FIGO-2018 IA stages in 4.9% (12/245) (95% CI 2.6–8.4). The tumor size ranged
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from3.0–19.0mm inwomenwith FIGO-2018 IA tumor characteristics, and none of the 14womenhad nodalme-
tastases. Inmultivariate analysis, risk factors significantly associatedwith nodalmetastaseswere FIGO-2018 ≥ IB2
(RR 5.01, 95% CI 2.30–10.93, p < 0.001), proportionate depth of invasion >2/3 (RR 1.88, 95% CI 1.05–3.35, p =
0.033), and lymphovascular space invasion (RR 5.56, 95% CI 2.92–10.62, p < 0.001).

Conclusions. The FIGO-2018 revised staging system causes stage migration for a large proportion of women
with early-stage cervical cancer. Womenwhowere downstaged to FIGO-2018 IA stages did not have nodal met-
astatic disease. The attention on depth of invasion rather than horizontal dimension seems to correctly reflect the
risk of nodal metastases.

© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

Sentinel lymph node mapping
FDG-PET/CT imaging

1. Introduction

The International Federation of Gynecology and Obstetrics (FIGO) re-
vised the cervical cancer staging in 2018 [1,2]. The fundamental changes
in the revised FIGO-2018 staging system are (a) all womenwith amicro-
scopically detected tumor with depth of invasion ≤5 mm are allocated to
stage IA regardless of horizontal tumor size; (b) in stage IB, visible tumors
with depth of invasion ≤5mmand tumorswith>5mmdepth of invasion
are categorized into three sub-stages according to the greatest dimension
of tumor size: ≤20mm(IB1);>20 and ≤40mm(IB2); and>40mm(IB3);
(c) lymph node involvement (macro- and micrometastases) on histopa-
thology (with p notation) or imaging (with r notation) upstages women
to a new stage category of IIIC; and (d) findings on imaging and final his-
topathology are included in the final staging.

The purpose of the revision is to improve stagingwith better differen-
tiation of prognostic outcomes [3]. However, several matters of contro-
versy have been raised. For example, with this paradigm shift to only
involving depth of invasion as the cut-off for IA stages, a proportion of
women with comparatively large microscopic horizontal width are
downstaged. Questions arise on how to treat these women since the evi-
dence on thismatter is scarce.With the implementation of the FIGO-2018
staging system, theDanishGynecologic CancerGroupproposed anational
recommendation for the treatment of women in FIGO-2018 stages [4].
The primary national treatment adaptation is a more conservative surgi-
cal approach to the uterus in women with microscopic tumors up to
20 mm with superficial depth of invasion (≤5 mm). The recommenda-
tions include a cone biopsy, cervical amputation, or simple hysterectomy
in women with tumor size ≤20 mm, type A-B radical hysterectomy or
trachelectomy in tumors >7–20 mm with LVSI, and SLN mapping in all
women with tumors >7–20 mm [5]. This is a cautious adaptation to
FIGO-2018 while awaiting international results from studies applying
conservative surgicalmanagement inwomenwith low risk ofmetastases
such as no lymphovascular space invasion (LVSI), depth of invasion
≤10 mm and tumor size ≤20 mm (SHAPE, GOG-278, and ConCerv) [6–8].

The overall purpose of this paper is to evaluate if the stagemigration
related to the implementation of FIGO-2018 in early-stage cervical can-
cer correctly reflects risk groups as indicated by the presence of lymph
nodemetastases. We use lymph nodemetastases as a surrogate marker
for recurrence. Our aim is to establish whether depth of invasion –
rather than width and depth – more correctly reflects the risk of
lymph node metastases. Further, we analyze different combinations of
intermediate-risk factors, including tumor size, LVSI, and proportionate
depth of invasion, to evaluate the association of these with the presence
of lymph node metastases.

2. Methods

2.1. Study design and setting

We prospectively included women with FIGO-2009 IA2 with LVSI,
IB1, IB2, or IIA1 cervical cancer in a national multicenter cohort study
(SENTIREC CERVIX) on SLN mapping from March 2017 to January
2021 [9,10]. In Denmark, the treatment of cervical cancer is centralized
to three cancer centers, and all centers participated in this study. In this

paper, we reallocated women from FIGO-2009 to FIGO-2018 stages, in-
corporating all surgical and imagingfindings.Women staged FIGO-2018
IA only included microscopic tumors ≤5 mm in depth of invasion, not
visible on preoperative evaluation. Women with FDG-PET/CT positive
findings were downstaged from IIIC1 if final pathology did not reveal
any lymph node metastases. The study was approved by the Regional
Committees on Health Research Ethics for Southern Denmark (S-
20150207) and the Data Protection Agency (15/52037). Study data
were collected and managed using REDCap (Research Electronic Data
Capture) tools hosted at Odense Explorative Network (OPEN) [11,12].

2.2. Procedures

Womenwith FIGO-2009 IA2-IB1 tumor size ≤20mm underwent SLN
mapping as the staging procedure, while women with FIGO-2009 IB1
with tumors >20mm, IB2, and IIA1 received SLNmapping, radical pelvic
lymphadenectomy, and systematic removal of any FDG-PET/CT positive
lymph nodes [10,13]. We performed the SLN mapping procedure using
minimally invasive surgery. A 1.25 mg/ml concentration of indocyanine
green was injected into the cervix at positions three and nine ‘o'clock.
We adhered to a SLNmapping algorithmwith removal of any suspicious
lymph nodes and ipsilateral pelvic lymphadenectomy in cases where the
SLNs were not identified [10,14]. All women underwent preoperative
FDG-PET/CT using diagnostic contrast-enhanced CT according to the
European procedure guidelines for tumor imagingwith FDG-PET/CT [15].

Pathologists specializing in gynecologic oncology re-reviewed all histo-
logical specimens (biopsies or cone biopsies) at one of the three central-
ized cervical cancer centers and assessed all histological specimens from
surgery. All SLNs were histologically evaluated using a national standard-
ized ultrastaging protocol [10,16]. Non-SLNs were evaluated with routine
HE-staining only.Macrometastasis (MAC)was defined as lymphnodeme-
tastasis ≥2.0 mm, micrometastasis (MIC) as 0.2 to <2.0 mm, and isolated
tumor cells<0.2mm. Per protocol,we only reported the largestmetastasis
per woman. LVSI was immunohistochemically verified in all cases.

Adhering to national guidelines,womenwith high- or a combination
of intermediate-risk factors on final pathologywere allocated to postop-
erative chemo- and radiotherapy [16,17]. The presence of MIC or iso-
lated tumor cells was considered a high-risk factor per protocol.
According to national guidelines, intermediate-risk factorswere defined
as the combination of either tumor size >20 mm, proportionate depth
of invasion >1/3 and LVSI or tumor size >30 mm and proportionate
depth of invasion >2/3. These intermediate-risk factors have been na-
tionally applied in Denmark since 2000 and were defined based on
Sedlis criteria [16,17].

2.3. Statistical methods

Demographics and patient characteristics were compared inwomen
with and without nodal metastases using Wilcoxon rank-sum test for
continuous variables and the chi-squared test for categorical variables.
We used Fisher's exact test in categorical variableswith expected values
under five. To evaluate the association between tumor size, depth of in-
vasion, and the risk of lymph node metastases, we used logistic regres-
sion models with a cubic spline of three knots. Using univariate and
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multivariate binary regression models, we calculated the risk ratio of
FIGO-2018 stages and tumor characteristics associated with lymph
node metastases. In the univariate regression models, the reference
group in each variable was all women who did not fulfill the criteria of
the defined variable. We calculated tumor volume by multiplying the
histologically assessed three-dimensional measurements; anterior-
posterior, cranial-caudal, and lateral-lateral. The median volume was
calculated and used as the cut-off in the binary regression analysis.
Our sample size allowed a maximum of three variables in the multivar-
iate analyses. The following three variables of clinical interest were cho-
sen; FIGO-2018 ≥ IB2, LVSI, and proportionate depth of invasion>2/3, as
we expected tumor size >20 mm and depth of invasion >5 mm to be
reflected in FIGO-2018 ≥ IB2. We proposed risk stratification models
for lymph nodemetastases and used binary regressionmodels to calcu-
late risk ratios for each model. All statistical analyses were performed
using STATA, version 16.0 (STATA Inc., Texas, USA).

3. Results

The study population consisted of 245 women. Table 1 presents de-
mographic and clinical characteristics. Among the 245 includedwomen,
15.5% (38/245) had nodal metastases. Women with and without nodal
metastases did not differ in age, BodyMass Index (BMI), or Charlson Co-
morbidity Index (CCI). The two groups differed significantly regarding
tumor size, depth of invasion, presence of LVSI, and microscopic
parametrial invasion (Table 1).

3.1. The transition from FIGO-2009 to FIGO-2018

Fig. 1 illustrates the distribution of women in FIGO-2009 stages and
their reallocation according to the FIGO-2018 staging system. Stage mi-
gration occurred in 54.7% (134/245) (95% CI 48.2–61.0). Thiswas due to
tumor size or depth of invasion in 71.6% (96/134) and the presence of

Table 1
Demographic and clinical characteristics of women with early-stage cervical cancer.

Women without
LNM (n = 207)

Women with LNM
(n = 38)

P-valuea

Median (range) Median (range)

Age (years) 44 (26–84) 49 (27–80) 0.22
Body mass index (kg/m2) 25 (18–46) 24 (20–37) 0.18

n (%) n (%) P-value

Smoking
Never smoker 103 (49.76%) 19 (50.00%) 0.89b

Previous smoker 58 (28.02%) 9 (23.68%)
Smoker 39 (18.84%) 9 (23.68%)
Unknown status 7 (3.38%) 1 (2.63%)

Charlson Comorbidity Index (CCI)
CCI > 1 6 (2.90%) 3 (7.89%) 0.15b

FIGO-2009
IA1d 2 (0.97%) 0 (0.00%) 0.07b

IA2 0 (0.00%) 0 (0.00%)
IB1 199 (96.14%) 34 (89.47%)
IB2 6 (2.90%) 4 (10.53%)

Type of hysterectomy
Simple hysterectomy 7 (3.38%) 0 (0.00%) 0.04b

Radical hysterectomy 192 (92.75%) 35 (92.11%)
Conization only 8 (3.86%) 1 (2.63%)
Aborted surgery 0 (0.00%) 2 (5.26%)

Histology
Squamous cell carcinoma 120 (57.97%) 26 (68.42%) 0.57b

Adenocarcinoma 75 (36.23%) 11 (28.95%)
Adenosquamous carcinoma 7 (3.38%) 0 (0.00%)
Clear cell carcinoma 1 (0.48%) 0 (0.00%)
Othere 4 (1.93%) 1 (2.63%)

Median (range) Median (range) P-valuea

Tumor size on final pathology (mm) 18 (0–63) 26 (9–56) <0.001

Cervical invasion
Median depth of invasion in mm (range) 6 (0–34) 10 (2–25) <0.001
Median proportional depth of invasion (%) 44 (0−100) 71 (12−100) <0.001

n (%) n (%) P-value

Parametrial lymph node metastases 0 (0.00%) 5 (13.16%) <0.001b

Microscopic parametrial invasion 3 (1.46%) 6 (16.67%) <0.001b

LVSI 48 (23.19%) 27 (71.05%) <0.001c

Adjuvant therapy (External beam radiation and concomitant chemotherapy) 40 (19.32%) 37f (97.37%) <0.001c

LNM: Lymph Node Metastases; LVSI: Lymphovascular Space Invasion.
a Wilcoxon rank-sum test.
b Fisher's exact test, due to expected values under five.
c Chi-squared test.
d Stage IA1was not a part of the inclusion criteria, these womenwere included due to conizationwithout freemargins, with no residual tumor on final pathology.
e Glassy cell carcinoma (n = 1), Low differentiated carcinoma (n = 1), Primary mesonephric carcinoma (n = 1), Sarcomatoid planocellular carcinoma (n = 1),

Serous carcinoma (n = 1).
f One woman deselected adjuvant therapy.
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lymph node metastases in 28.4% (38/134). Downstaging to FIGO-2018
IA stageswas observed in 4.9% (12/245) (95% CI 2.6–8.4), and upstaging
occurred in 49.8% (122/245) (95% CI 43.4–56.2%). Preoperative FDG-
PET/CT imaging initially upstaged in 7.3% (18/245), of whom seven
had metastatic disease on final pathology.

3.2. Lymph node metastases

Lymph node metastases were identified in 38/245 (15.5%) of
women on final pathology (MAC: 73.7% (28/38), MIC: 26.3% (10/38)).
No women had isolated tumor cells only. Table 2 shows the FIGO-
2018 stages, tumor characteristics, and MAC and MIC proportions
prior to upstaging to IIIC1. In stage IA1, the median tumor size was
12.0 mm (range 3.0–19.0 mm) and 10.0 mm (range 9.0–14.0 mm) in
stage IA2. None of the 14 women with FIGO-2018 IA stages had nodal
metastases. Nodal metastases were detected in 6.0% (7/116) of
women with FIGO-2018 stage IB1. The tumor size ranged from
9.0–20.0 mm in the seven women with nodal metastases, of which six
were SLNs. The metastatic non-SLN was detected in the parametrium,
identified by the radical hysterectomy procedure in a woman with a
tumor size of 20mmand depth of invasion of 13mm. Nodal metastases
were detected in 24.5% of women with stage IB2 and 14.3% of women
with stage IB3.

Fig. 2 illustrates the association between lymph node metastases,
tumor size, and depth of invasion. As it appears, the risk of nodalmetas-
tases increases in tumors >12 mm, with the steepest slope at 20 mm,
and a flattening of the curve at 25 mm. A total of 80 women had
tumor size 12–20 mm, of whom 61.2% (49/80) had depth of invasion
≤5 mm. Five of these 80 women (6.3%) had nodal metastases, of
which four were SLNs, and their depth of invasion in the cervical
tumor ranged from 4 to 13 mm. Regarding depth of invasion, the risk
of nodal metastases increases steeply at >5 mm with a flattening of
the curve at 10 mm. In total, 111 women had a depth of invasion from
5 to 10 mm with a median tumor size of 20 mm. Seventeen of the 111
women (15.3%) had nodal metastases, of which 14 were SLNs.

3.3. Parametrial invasion and lymph node metastases in the parametrium

Nine of 245 women (3.6%) were upstaged according to FIGO-2018
due to microscopic parametrial invasion, and six of these women also
had pelvic lymph node metastases (Table 3). In addition, five of 245
women (2.0%) were upstaged to FIGO-2018 IIIC1 due to one lymph
node metastasis in the parametrium, identified by the radical hysterec-
tomy procedure. In the 14 women with parametrial invasion or nodal
metastasis in the parametrium, the horizontal tumor size ranged from
20 to 56 mm, and the depth of invasion ranged from 2 to 14 mm.

Fig. 1. Transition of stages from FIGO-2009 to FIGO-2018 in women with early-stage cervical cancer.

Table 2
Tumor characteristics and incidence of lymph node metastases in FIGO-2018 stages of early-stage cervical cancer.

FIGO-2018a Lymph node metastases LVSI n (%c) Depth of invasion in mm, median (range) Tumor size in mm, median (range)

LNM +/− n (%) MAC MIC

n (n SLNb) n (n SLNb)

IA1 − 9 (100.0%) 1 (11.1%) 2.0 (1.0–3.0) 12.0 (3.0–19.0)
+ 0 (0.0%) 0 (0) 0 (0)

IA2 − 5 (100.0%) 1 (20.0%) 4.0 (4.0–5.0) 10.0 (9.0–14.0)
+ 0 (0.0%) 0 (0) 0 (0)

IB1 − 109 (94.0%) 22 (20.2%) 4.5 (0.0–11.0) 13.0 (0.4–20.0)
+ 7 (6.0%) 5 (4) 2 (2) 4 (57.1%) 5.0 (4.0–13.0) 19.0 (9.0–20.0)

IB2 − 74 (75.5%) 21 (28.4%) 8.0 (1.0–29.0) 25.0 (21.0–40.0)
+ 24 (24.5%) 17 (7) 7 (7) 16 (66.7%) 10.5 (2.0–25.0) 27.5 (21.0–37.0)

IB3 − 6 (85.7%) 0 (0.0%) 14.5 (4.0–34.0) 44.0 (42.0–63.0)
+ 1 (14.3%) 1 (1) 0 (0) 1 (100.0%) 17.0 (17.0–17.0) 45.0 (45.0–45.0)

IIA1 − 1 (100%) 1 (100.0%) 13.0 (13.0–13.0) 36.0 (36.0–36.0)
+ 0 (0.0%) 0 (0) 0 (0)

IIBd − 3 (33.3%) 2 (66.7%) 11.0 (7.0–12.0) 36.0 (22.0–40.0)
+ 6 (66.7%) 5 (4) 1 (1) 6 (100.0%) 9.5 (7.5–14.0) 38.5 (26.0–56.0)

All women − 207 (84.5%) 48 (23.2%) 5.8 (0.0–34.0) 18.0 (0.4–63.0)
+ 38 (15.5%) 28 (16) 10 (10) 27 (71.1%) 9.5 (2.0–25.0) 26.5 (9.0–56.0)

LNM: Lymph Node Metastases; SLN: Sentinel Lymph Node; LVSI: Lymphovascular Space Invasion.
a Women with lymph node metastases have not been upstaged to IIIC1 for the purpose of this analyses.
b Number of nodal metastases found in SLNs only.
c Proportion of women with LVSI in women with and without lymph node metastases, respectively.
d Women were included according to FIGO-2009 IB1/IB2 and were upstaged postoperatively due to microscopic parametrial invasion according to FIGO-2018 staging.
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3.4. Association between FIGO-2018 stages, tumor characteristics, and
lymph node metastases

In univariate binary regressionmodels, FIGO-2018 ≥ IB2 (p<0.001),
parametrial invasion (p< 0.001), LVSI (p< 0.001), tumor size >20mm
(p<0.001), depth of invasion>5mm(p=0.002), proportionate depth
of invasion >2/3 (p < 0.001), and cervical tumor volume over the me-
dian of 23.5 mm3 (p < 0.001) significantly increased the risk of having

nodal metastases (Table 3). FIGO-2018 ≥ IB2, LVSI, and proportionate
depth of invasion >2/3 remained significant in the multivariate
model. FIGO-2018 stage ≤ IB1 (p < 0.001), tumor size ≤20 mm
(p < 0.001), depth of invasion ≤5 mm (p = 0.002), and proportionate
depth of invasion ≤1/3 (p = 0.022) were significantly associated with
a low risk of nodal metastases.

Table 4 shows the association between combinations of risk factors
and lymph node metastases. Both models with different combinations

Fig. 2. Association between tumor size, depth of invasion, and lymph node metastases in women with early-stage cervical cancer.

Table 3
FIGO-2018 staging and risk factors associated with lymph node metastases in women with early-stage cervical cancer.

Variable Total number of women Women with LNM, n (%) Univariate binary regression
model

Multivariate binary regression
modela

RR (95% CI) p-value RR (95% CI) p-value

FIGO-2018b

≤ IB1 130 7 (5.4%) 0.20 (0.09–0.44) < 0.001 1.00 (Ref)
≥ IB2 115 31 (27.0%) 5.01 (2.30–10.93) < 0.001 2.64 (1.13–6.20) 0.025

Histology
Squamous cell carcinoma 146 26 (17.8%) 1.47 (0.79–2.77) 0.24
Adenocarcinoma 86 11 (12.8%) 0.75 (0.39–1.44) 0.39
Adenosquamous carcinoma 7 0 (0%) NA 0.60c

Clear cell carcinoma 1 0 (0%) NA 1.0c

Otherd 5 1 (20.0%) 1.30 (0.22–7.68) 0.77

Microscopic parametrial invasion
No 236 32 (13.6%) 0.20 (0.12–0.36) < 0.001
Yes 9 6 (66.7%) 5.18 (2.93–9.16) < 0.001
LVSI
No 170 11 (6.5%) 0.18 (0.09–0.34) < 0.001 1.00 (Ref)
Yes 75 27 (36.0%) 5.56 (2.92–10.62) < 0.001 4.12 (2.16–7.84) < 0.001

Tumor size
≤20 mm 130 7 (5.4%) 0.20 (0.09–0.44) < 0.001
>20 mm 115 31 (27.0%) 5.01 (2.30–10.93) < 0.001

Depth of invasion
≤5 mm 108 7 (6.5%) 0.29 (0.12–0.63) 0.002
>5 mm 137 31 (22.6%) 3.49 (1.60–7.62) 0.002

Proportionate depth of invasion
≤1/3 74 5 (6.8%) 0.35 (0.14–0.86) 0.022

1.00 (Ref)
>1/3 but ≤2/3 102 11 (10.8%) 0.57 (0.30–1.10) 0.093
>2/3 69 22 (31.9%) 3.51 (1.96–6.27) < 0.001 1.88 (1.05–3.35) 0.033

Cervical tumor volume
<23.5 mm3 118 5 (4.2%) 0.16 (0.07–0.40) < 0.001
≥23.5 mm3 (= median volume) 127 33 (26.0%) 6.13 (2.48–15.18) < 0.001

Abbreviations: LNM, Lymph Node Metastases; RR, Risk Ratio; LVSI, Lymphovascular Space Invasion.
a Multivariate logistic regression model with dependent variable lymph node metastases (yes/no) and independent variables FIGO-2018 stages, LVSI, and proportionate depth of in-

vasion >2/3. Sample size allowed a maximum of three variables, we chose these as we expected tumor size >20 mm and depth of invasion >5 mm to be reflected in FIGO-2018 ≥ IB2.
b Women with lymph node metastases have not been upstaged to IIIC1 for the purpose of this analyses. FIGO-2018 was pooled into ≤IB1 and ≥ IB2 due to low number of lymph node

metastases in stage IA1, IA2, IB3, IIA1 and IIB.
c Fisher's exact test due to expected values under 5.
d Glassy cell carcinoma (n = 1), Low differentiated carcinoma (n = 1), Primary mesonephric carcinoma (n = 1), Sarcomatoid planocellular carcinoma (n = 1), Serous carcinoma

(n = 1).
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of intermediate-risk factors were significantly associated with nodal
metastases (p < 0.001 and p = 0.001, respectively). The low-risk
model defined as depth of invasion ≤10 mm, tumor size ≤20 mm and
no LVSI was significantly associated with a low risk of nodal metastases
(p < 0.001).

3.5. Women with a depth of invasion ≤ 5 mm irrespective of tumor size

As previously mentioned, no women with FIGO-2018 IA stages had
nodal metastases. We then considered all womenwith a depth of inva-
sion ≤5mm irrespective of tumor size, i.e., visible or non-visible tumors.
In this group, nodal metastases were detected in 7/108 (6.5%) women.
The tumor size ranged from 0.4–42.0 mm (median 13 mm) in the
101 women without nodal metastases, while the tumor size was
9.0–24.0 mm (median 20 mm) in the seven women with nodal metas-
tases. Six of seven metastases were SLNs, while the non-SLN was iden-
tified in the parametrium of a woman with a tumor size of 20 mm.
None of the 108women had parametrial invasion. Table 4 shows the as-
sociation between tumors with any horizontal width but with depth of
invasion ≤5 mm and lymph node metastases. In these women, tumor
size ≤20mmwas significantly associatedwith a low risk of nodalmetas-
tases (p = 0.011).

4. Discussion

Weevaluated the risk of lymph nodemetastases according to the re-
vised FIGO-2018 staging and tumor characteristics in a large sample of
245 women with early-stage cervical cancer. All women were included
in the nationwide multicenter prospective SENTIREC study with strict
eligibility criteria and underwent surgery according to protocol regard-
ing SLN mapping and national guidelines on surgery of the uterus and
cervix. All SLNs were examined by ultrastaging, and LVSI was verified
by immunohistochemistry in all cases [10,16]. Hence, the staging proce-
dure, the surgical approach, and the histopathological methods were
aligned across centers. We demonstrated that a substantial proportion
of the women underwent stage migration. In the following, we will dis-
cuss some of the controversies that have arisen from the FIGO-2018 ad-
aptation.

Focusing on risk of lymph node metastases in women with low-
stage disease according to FIGO-2018, we demonstrated that women
who were downstaged to IA did not have any nodal metastases. Even
FIGO-2018 stage IB1 was significantly associated with a very low
(6.0%) risk of nodal metastases. Further, if all 108 women with depth
of invasion ≤5 mm had been downstaged to FIGO-2018 IA regardless
of a preoperatively visible tumor, the risk of nodal metastases would

still be very low (6.5%). Our study demonstrated that the risk of nodal
metastases seems to rise at a depth of invasion >5 mm and tumor size
of >12 mm. Further, our results indicate that the risk of nodal metasta-
ses increasesmore steeplywith increasing depth of invasion rather than
tumor size. Thus, the revised FIGO-2018 staging for the early stages
seems to correctly reflect risk groups as indicated by the presence of
lymph node metastases.

Approximately 5% of the womenwere downstaged to FIGO-2018 IA
stage in our study. Several women had comparatively large tumors,
which would usually allocate to more extensive surgery with radical
hysterectomy and pelvic lymphadenectomy for FIGO-2009 stage IB
[18–20]. The papers describing and advising on the revised FIGO-2018
staging did not provide any new recommendations regarding treat-
ment. A potential introduction of more conservative surgical treatment
to the uterus and pelvic nodes underlines the importance of ascertain-
ing the risk of metastases in these women. Several ongoing prospective
studies (SHAPE, GOG-278, and ConCerv) are investigating the safety of
these more conservative surgical treatments to the uterus in women
with so-called low-risk factors such as no LVSI, depth of invasion
≤10 mm and tumor size ≤20 mm [6–8]. To our knowledge, this is the
first prospective study to show that women with these combined low-
risk factors are significantly associatedwith a very low risk of nodal me-
tastases. Further, the prospective SENTICOL trial recently demonstrated
that bilateral negative SLNs and tumor size ≤20 mm predicted a very
low risk of parametrial involvement [21]. Likewise, in our study, none
of the 108 women with depth of invasion ≤5 mm had microscopic
parametrial invasion. Our results suggest that a more conservative ap-
proach to the uterus is adequate in women with FIGO-2018 IA stages
with tumor size ≤20 mm and no LVSI. Of notice, the present study pri-
marily concerns the risk of lymph node metastases as a surrogate
marker for risk of recurrence and survival. Awaited recurrence and sur-
vival data from our study, along with data from the SENTICOL and
SENTIX trials, will provide further guidance regarding SLN mapping
[22,23].

There is no definition of parametrial involvement in the revised
FIGO-2018 staging. Women with microscopic invasion of the
parametrium on final histology are allocated to stage IIB, while nodal
metastases identified in the parametrium presumably allocate the
women to stage IIIC1. It is unknown whether the women with one
nodal MAC or MIC in the parametrium and no positive pelvic nodes
share the same survival as women with positive pelvic nodes or should
be considered stage IIB [24]. Five such women in our study population
had tumor characteristics as FIGO-2018 IB1 and IB2 but were allocated
to stage IIIC1 due to oneparametrial lymphnodemetastasis. Thefinding
of parametrial lymph node metastases underlines the importance of

Table 4
Association between risk stratification models and lymph node metastases in women with early-stage cervical cancer.

Risk stratification models Total number of
women

Women with
LNM, n (%)

Binary regression model
for risk ratio

RR (95% CI) p-value

Low-risk factors No LVSI 101 3 (2.8%) 0.12 (0.04–0.39) < 0.001
Depth of invasion ≤10 mm
Tumor ≤20 mm

Low-risk factors with LVSI + LVSI 27 3 (11.1%) NA 1.0a

Depth of invasion ≤10 mm
Tumor ≤20 mm

Intermediate-risk factors Tumor >20 mm 43 21 (48.8%) 5.80 (3.35–10.04) < 0.001
+ LVSI
Proportionate cervical invasion >1/3

Intermediate-risk factors Tumor >30 mm 31 11 (35.5%) 2.8 (1.56–5.08) 0.001
Proportionate cervical invasion >2/3

Visible tumors ≤20 mm with depth of invasion ≤5 mmb 74 4 (5.4%) 0.27 (0.10–0.74) 0.011
Visible tumors >20 mm with depth of invasion ≤5 mmb 20 3 (15.0%) NA 1.0a

Abbreviations: LNM, Lymph Node Metastases; RR, Risk Ratio; LVSI, Lymphovascular Space Invasion.
a Fisher's exact test due to expected values under 5.
b Not including women with microscopic tumors (stage IA).
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careful SLNmapping in women undergoing surgery for stage IB cervical
cancerwith ameticulous inspection of the parametrial area, particularly
if a conservative surgical approach to the cervix/uterus is considered.

As proposed by Sedlis et al. (GOG-92) in 1999, combinations of
intermediate-risk factors (tumor size, proportionate depth of invasion,
and LVSI) for recurrence have been used to allocate women who have
undergone surgery for early-stage cervical cancer and who were
lymph node- and margin negative, to postoperative chemo- and radio-
therapy [17]. The potential benefit of adjuvant chemo-radiation has not
been evaluated in a randomized setting since the GOG-92 study [25].
The GOG-92 study has been criticized for an imbalance between the
groups regarding LVSI and intermediate-risk factors, which may have
contributed to differences in survival outcomes. Further, recurrence
rates of 15.0% in the adjuvant chemo-radiation group and 39.0% in the
surgery alone group may indicate a lack of surgeon proficiency or stan-
dardization. The follow-up of the GOG-92 study found a reduced risk of
recurrence following adjuvant therapy while overall survival was not
improved significantly [26]. During the years, several retrospective
studies have re-evaluated the prognostic significance of these
intermediate-risk factors [27,28]. Cibula et al. showed a 5-year
disease-free survival rate of 95.7% (95% CI 91.9–99.4%) in 127 node-
negative women with FIGO-2009 stage IB cervical cancer with positive
intermediate-risk factors (LVSI and deep depth of invasion or LVSI and
tumor size ≥20 mm or tumor size ≥40 mm) who received radical sur-
gery only [28]. The survival rate did not differ significantly from the
104 women in the control group undergoing adjuvant therapy. Lately,
Nasioudis et al. performed a large comparative study based on The Na-
tional Cancer Database evaluating the outcome of surgery-only versus
surgery combined with adjuvant chemo-radiation in node-negative,
margin-negative women with FIGO-2018 stage IB and intermediate-
risk factors defined as tumor size 20–40 mm and LVSI or tumor size
>40 mm [29]. Nasioudis et al. showed no difference in overall survival
between these two groups. In the present prospective study, we found
that FIGO-2018 ≥ IB2 (tumor size >20 mm), proportionate depth of in-
vasion >2/3, and immunohistochemically verified LVSI were signifi-
cantly associated with nodal metastases while the absence of LVSI
strongly predicted disease-free nodes. The SENTICOL study showed
similar results in their univariate analyses, though only FIGO-2018 IIB
and LVSI predicted lymph node metastases [30]. However, it remains
controversial how this information should be translated into a clinical
setting. Although LVSI is confirmed as a significant risk factor for nodal
metastases, this does not necessarily negatively impact the rate of recur-
rence and survival as long as those with metastases are identified and
treated accordingly.

While it is important to raise the attention towards the significance
of lymph node staging for certain risk groups, we should also consider
the large group of womenwho do not have lymph nodemetastases de-
spite intermediate-risk factors. These women may not need adjuvant
chemo-irradiation as a routine. Tumor size, depth of invasion, and the
presence of LVSI may all be known when the treatment decision is
taken and may urge clinicians to opt for primary chemoradiation. The
present study shows that a large proportion of women with
intermediate-risk factors do not have lymph node metastases. In a re-
cent commentary, Cibula [25] mentions that the selection of women
with a higher risk of recurrence is currently much more accurate than
decades ago when the intermediate-risk factors were implemented.
Modern imaging has becomemore accurate in detecting and precluding
parametrial invasion and non-free margins, which are still considered
high-risk negative prognostic factors for recurrence. Further, the adop-
tion of the SLN mapping technique provides much more precise infor-
mation on nodal metastatic status [25,31]. In a previous paper, we
demonstrated that SLNmapping adhering to the algorithm had a sensi-
tivity of 96.3% and a negative predictive value of 98.7% in 103 women
with tumors >20 mm [10]. Additionally, SLN mapping led to increased
detection of lymph node metastases, with 26.3% of all nodal metastases
detected by ultrastaging. Hence, while underlining the importance of

lymph node staging, including bilateral SLN mapping and adherence
to the SLN mapping algorithm, we advocate for omitting routine adju-
vant chemoradiation in women with intermediate-risk factors who
are comprehensively staged if no lymph nodemetastases are identified.

The introduction of FIGO stage IIIC in women with nodal-positive
cervical cancer is controversial. From a clinical point of view, it is ques-
tionable that, e.g., one micrometastasis in the pelvic region impairs the
prognosis of the patients more than uni- or bilateral tumor extension
to the pelvic sidewall. Several authors have retrospectively evaluated
survival outcomes for women with cervical cancer stage III and could
not confirm a consistent association between FIGO-2018 stage IIIA, B,
and C and survival outcomes: The 5-year survival rate was 40.7–46.0%
in stage IIIA, 41.4–55.0% in stage IIIB versus 60.8–62.0% in IIIC1, and
35–37.5% in IIIC2 [32,33]. This indicates thatwomen in stage IIIC1 repre-
sent a heterogeneous groupwith varying survival rates. In our study, 18
womenwere preoperatively suspected of having stage IIIC1 disease due
to FDG-PET/CT imaging alone. Though, only seven of these women had
nodal metastatic disease on final pathology. We have previously dem-
onstrated that FDG-PET/CT in this group of low-risk patients is limited;
73.3% of FDG-PET/CT positive lymph nodes were false-positive, corre-
sponding to a positive predictive value of 26.7% [10]. Therefore, imaging
alone does not seem to be the optimal modality for allocating women
with presumably early-stage cervical cancer to neither primary or adju-
vant chemo-radiation. Of notice, many women with stages ≤ IB who
have undergone a prior diagnostic cone-biopsy may have FDG-
positive nodes. Still, only a minority have nodal metastases that will
be accurately identified by SLN mapping. It is therefore recommended
that FDG-positive lymph nodes inwomenwith early-stage cervical can-
cer should be histologically examined. A two-step procedure with re-
moval of SLNs and FDG-positive nodes may be considered in selected
cases before final decision regarding further surgical or oncological
treatment [18]. Allocation to stage IIIC1 should correctly reflect survival,
and adjustment of stage IIIC may be considered in future revision of
FIGO-2018 for cervical cancer.

4.1. Strengths and limitations

Themain strength of this study is its design as a nationalmulticenter
prospective study. Our inclusion rate was high, with a participation of
94.6% of all women referred to the three centralized centers [10]. Fur-
thermore, all women underwent preoperative diagnostic FDG-PET/CT
imaging, allowing us to evaluate the number of women who would be
preoperatively upstaged to IIIC1 on imaging alone. All specimens
underwent central pathology revision at one of the three centers, and
they all agreed to adhere to a national ultrastaging protocol. The pres-
ence of LVSI was immunohistochemically verified in all cases.

Limitations included that the study was not designed to investigate
implications of the new risk allocations according to FIGO-2018. There-
fore, some groups are small, which precluded a more comprehensive
multivariate analysis. Further, the prognostic importance of MIC and
ITC is debated; unfortunately, our sample size limited us in specifically
investigating risk factors for low-volumemetastases. Finally, the overall
low incidence of metastatic disease in early-stage cervical cancer may
limit interpretation of significance in regression analyses in variables
where the incidence of nodal metastases is low or not present at all.
We used lymph node metastases as a surrogate marker for recurrence.
Other high-risk factors for recurrence include microscopic parametrial
invasion and positive surgical margins. These risk factors occurred at a
low rate in our study population, i.e., parametrial invasion in 3.7%, and
could therefore not be used as end-points.

5. Conclusion

The FIGO-2018 revised staging system causes stage migration for a
large proportion of women with early-stage cervical cancer. The atten-
tion on depth of invasion rather than horizontal dimension seems to
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correctly reflect the risk of nodal metastases. Nodal metastases which
are initially identified by imaging should be histologically verified. Re-
sults from this study may further contribute to treatment decisions in
women with early-stage cervical cancer.
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Abstract 27	

Objective: To evaluate patient-reported incidence and severity of early lymphedema and its impact 28	

on quality of life (QoL) after sentinel lymph node (SLN) mapping only and after SLN and pelvic 29	

lymphadenectomy (PL) in women undergoing surgery for early-stage cervical cancer. 30	

 31	

Methods: In a national prospective multicenter study, we included women with early-stage cervical 32	

cancer from March 2017-January 2021 to undergo radical surgery including SLN mapping. Women 33	

with tumors >20 mm underwent completion PL. The incidence and severity of early lymphedema 34	

and its influence on QoL were evaluated using validated patient-reported outcome measures before 35	

surgery and three months postoperative. We investigated changes over time using linear regression. 36	

 37	

Results: Two hundred of 245 (81.6%) included women completed questionnaires at baseline and 38	

three months postoperatively. The incidence of early lymphedema was 5.6% (95% CI 2.1-11.8%) 39	

and 32.3% (95% CI 22.9-42.7%) in women who underwent SLN mapping only and SLN+PL, 40	

respectively. Lymphedema symptoms in the legs, genitals, and groins increased in both groups 41	

postoperatively but three times more in women who underwent PL. Lymphedema symptoms after 42	

SLN+PL significantly impaired physical performance (p = 0.001) and appearance (p = 0.007). 43	

Reporting lymphedema was significantly associated with impaired body image, physical-, role-, and 44	

social functioning, and a high level of fatigue.  45	

 46	

Conclusions: SLN mapping alone carries a low risk of lymphedema in women undergoing surgery 47	

for early-stage cervical cancer. In contrast, completion PL is associated with a high incidence of 48	

early lymphedema. Reporting lymphedema significantly impairs several physical, psychological, 49	

and social aspects of QoL.  50	



	

	

Manuscript  51	

Introduction 52	

Sentinel lymph node (SLN) mapping represents a less invasive staging procedure than radical 53	

pelvic lymphadenectomy (PL) and may reduce or prevent late effects as lymphedema [1-10]. 54	

Despite the increased implementation of SLN mapping, evidence on the potential reduction of 55	

lymphedema remains scarce [3, 11, 12]. Lymphedema has been associated with impaired quality of 56	

life (QoL) in women with gynecologic cancer, though data focusing on cervical cancer is lacking 57	

[13, 14]. In the transition to SLN mapping, it is not only crucial to ascertain the accuracy of the 58	

technique but also to learn how the procedure affects women in terms of lymphedema. In this paper, 59	

we seek to contribute with this knowledge to improve future shared decision-making in nodal 60	

staging of women with early-stage cervical cancer.   61	

The SLN mapping technique is gradually adopted in women with cervical cancer and low-risk 62	

disease (tumors £20 mm) due to the high sensitivity and negative predictive value (NPV) along 63	

with a well-documented low rate of nodal metastases [1, 7, 15-18]. Though recent studies have 64	

shown similar high sensitivity and NPV in women with large tumors (>20 mm), there is still an 65	

ongoing debate on the oncological safety in these women [7, 19-21]. 66	

The most accurate method for detecting lymphedema has yet to be determined. Many studies have 67	

used limb circumferential measurement and ultrasound of subcutaneous tissue. However, these 68	

methods have limited validity due to daily individual changes [4]. Patient-reported outcome 69	

measures (PROMs) have proven useful in assessing lymphedema symptoms [9, 10, 22, 23]. We 70	

initiated the national “SENTInel node mapping in women with CERvical cancer” (SENTIREC 71	

CERVIX) study with the overall purpose of evaluating SLN mapping in women with early-stage 72	

cervical cancer [7]. The current paper reports the incidence and severity of early lymphedema and 73	

its impact on QoL assessed by validated PROMs. The purpose is to evaluate 1) the incidence and 74	



	

	

severity of early lymphedema from baseline to three months postoperative in women who undergo 75	

SLN mapping only and in women who undergo SLN mapping with completion PL as part of their 76	

surgical treatment for early-stage cervical cancer, and 2) if the presence of early lymphedema 77	

affects the QoL in women with early-stage cervical cancer.  78	

 79	

Methods 80	

This national multicenter prospective cohort study on SLN mapping included women with FIGO-81	

2009 IA2 with LVSI, IB1, IB2, or IIA1 cervical cancer consecutively from March 1, 2017, to 82	

January 8, 2021. Women with FIGO-2009 IA2-IB1 tumors £20 mm underwent SLN mapping 83	

alone, while women with FIGO-IB1 with tumor size >20 mm, IB2, and IIA1 underwent SLN 84	

mapping, radical PL, and systematic removal of FDG-PET/CT positive lymph nodes [7, 24, 25]. 85	

We refer to these two groups as SLN only and SLN+PL, respectively. We followed a SLN mapping 86	

algorithm with ultrastaging of all SLNs, removal of suspicious lymph nodes, and ipsilateral PL in 87	

cases where bilateral SLNs were not identified [7, 26]. Therefore, some women in the SLN only 88	

group had more than SLNs removed. To reflect the clinical reality where bilateral SLN mapping is 89	

crucial for maintaining the safety of the procedure, these women remained in the SLN only group in 90	

the primary analyses.  91	

The Regional Committees on Health Research Ethics for Southern Denmark (S-20150207) and the 92	

Data Protection Agency (15/52037) approved this study. The SENTIREC CERVIX trial was 93	

registered at clinicaltrials.gov (NCT02825355 and NCT02820506). All women provided written 94	

informed consent. Study data were collected and managed using REDCap (Research Electronic 95	

Data Capture) tools hosted at Odense Explorative Network (OPEN) [27, 28]. 96	

 97	

Patient-reported outcome measures 98	



	

	

Women completed electronic questionnaires preoperatively and three, 12, 24, and 36 months 99	

postoperatively. Women who were not able to complete questionnaires electronically received 100	

paper versions. This paper focuses on the baseline and three-month postoperative responses, thus 101	

reflecting the incidence and potential impact of early lymphedema on the patient’s life.  102	

To measure the incidence of early lymphedema, we used the European Organization for Research 103	

and Treatment of Cancer (EORTC) item library to select nine items on lymphedema (IL76) from 104	

the EORTC Vulva Cancer Module (QLQ-VU34). The QLQ-VU34 covers three domains on 105	

symptoms of lymphedema: leg, genital, and groin. SLN mapping in vulvar cancer resembles 106	

cervical cancer in terms of bilateral drainage and the prognostic importance of detecting nodal 107	

metastases [29, 30].  108	

The severity of lymphedema was measured using the validated Lymphedema Quality of Life Tool 109	

(LYMQOL) [31]. The LYMQOL is a condition-specific QoL measure for lymphedema of the legs, 110	

including 22 items in five domains; function, appearance, symptoms, emotion, and QoL. The 111	

function domain assesses how swelling affects daily activities, while the appearance domain 112	

evaluates how the swelling affects, e.g., the ability to find clothes that fits. The symptom domain 113	

covers pain, numbness, tingling, weakness, and heaviness, while the emotion domain assesses, e.g., 114	

trouble sleeping and tenseness. The QoL domain consists of one item on the overall QoL at present. 115	

We translated the LYMQOL questionnaire to Danish using independent forward-backward 116	

translation and pilot-tested the questionnaire [32]. Only women who responded positively to any of 117	

the nine items in the IL76 completed the LYMQOL.  118	

We assessed QoL using the generic EORTC QLQ-C30 Core Module and the EORTC disease-119	

specific Cervical Module (QLQ-CX24) [33-35]. All items were measured on a 4-point Likert scale 120	

of ‘Not at all’, ‘A little’, ‘Quite a bit’, and ‘Very much’/’A lot’ (‘Very much’ in EORTC items and 121	

‘A lot’ in the LYMQOL), while the generic QoL item in the LYMQOL was measured on a 10-point 122	



	

	

Likert scale from poor to excellent and the global QoL scale on a 7-point scale in the EORTC QLQ-123	

30. 124	

 125	

Statistical methods 126	

We compared demographics and patient characteristics between participants and non-participants 127	

using Wilcoxon rank-sum test for continuous variables and the chi-squared test for categorical 128	

variables. Fisher’s exact test was used in categorical variables with expected values under five.  129	

To date, there is no consensus on the definition of lymphedema [23]. We presumed that only a 130	

small percentage of women had lymphedema at baseline. Based on this presumption, we defined 131	

the incidence of lymphedema as any positive response (‘A little’, ‘Quite a bit’ or ‘Very much’) to at 132	

least six of nine items in the IL76. This cut-off took at least two of three domains of the IL76 into 133	

account and would take all three into account in most cases. We used McNemar’s test to evaluate 134	

the difference in the incidence of lymphedema from baseline to three months postoperatively in the 135	

SLN only and SLN+PL group.  136	

We calculated mean scores and 95% confidence intervals (CI) for each domain and performed a 137	

linear transformation of the scores ranging from 0 to 100 according to the EORTC QLQ-C30 138	

scoring manual [36]. The linear transformation was performed in all questionnaires for comparison 139	

purposes since all questionnaires were rated on matching Likert scales. In function scales, the 140	

higher the domain score, the better the function. In symptom scales, high scores correspond to a 141	

high level of symptoms. Domain scores were set to missing if >50% of items in each domain were 142	

unanswered. A difference score from baseline to three months postoperative of 10 points on the 143	

transformed 100-point scale was considered clinically important in the IL76, LYMQOL, and 144	

EORTC QLQ-CX24.[37, 38] In the EORTC QLQ-C30, we used the thresholds for clinical 145	

importance by Giesinger et al. to interpret baseline and three-month mean scores [39]. To interpret 146	



	

	

the change scores, we used the thresholds proposed by Cocks et al., allowing us to assess trivial, 147	

small, medium, and large minimal clinically important changes in each domain [40]. We evaluated 148	

the difference scores and the difference of differences using linear regression with robust variance 149	

estimation to account for the non-normality and variance heterogeneity. We performed an 150	

explorative analysis on the postoperative difference score between groups (SLN only and SLN+PL 151	

groups), adjusting for adjuvant therapy, age, BMI, and hemi- or full PL in cases of failed SLN 152	

mapping in the SLN only group. However, the SLN only and SLN+PL groups are inherently 153	

different due to a higher risk of lymph node metastases and adjuvant therapy in women with larger 154	

tumors (SLN+PL). Therefore, caution is advised in the interpretation of this analysis. P-values 155	

<0.05 were considered statistically significant. All statistical analyses were performed using 156	

STATA, version 16.0 (STATA Inc., Texas, USA). 157	

 158	

Results 159	

We included 245 of 251 eligible women (97.6%) (Figure 1). The overall response rate of the 160	

baseline and three-month questionnaires was 81.6% (200/245). A total of 107 women underwent 161	

SLN only, and 93 women underwent SLN+PL. Of the 107 women who underwent SLN only, 16 162	

underwent additional hemi- or full PL due to failed SLN mapping. Participants and non-participants 163	

differed in age, Charlson Comorbidity Index (CCI), smoking, adjuvant therapy, and site of hospital 164	

inclusion (Table 1). 165	

 166	

The incidence of early lymphedema 167	

Responses to the EORTC IL76 are presented in Figure 2. The incidence of lymphedema increased 168	

from 0.0% (0/107) to 5.6% (6/107) three months postoperatively in women who underwent SLN 169	

only (p = 0.01). In the SLN+PL group, the incidence of lymphedema increased from 3.2% (3/93) to 170	



	

	

32.3% (30/93) (p < 0.001). Excluding the women who underwent hemi- or full PL due to failed 171	

mapping, the incidence of lymphedema in women who underwent SLN only was 3.3% three 172	

months postoperatively (p = 0.08).  173	

The mean domain scores on symptoms of lymphedema are given in Table 2. Lymphedema 174	

symptoms in the legs, genitals, and groins increased in both groups postoperatively but three times 175	

more in women who underwent SLN+PL. An explorative analysis showed that the postoperative 176	

difference scores between groups (SLN only compared to SLN+PL) differed significantly in 177	

multivariate analyses adjusting for adjuvant therapy, age, BMI, and hemi- or full PL in cases of 178	

failed SLN mapping in the SLN only group (difference in difference of the leg domain p < 0.001, 179	

genital domain p = 0.002), and groin domain p = 0.004).  180	

 181	

The severity of early lymphedema  182	

LYMQOL responses are shown in Table 3; only women who reported symptoms of lymphedema in 183	

the IL76 items responded to the LYMQOL questionnaire to indicate the severity and the impact on 184	

their lives. Both groups reported significant heaviness, weakness, and pain in the legs. However, 185	

women who underwent SLN+PL had more severe lymphedema as indicated by more impaired 186	

physical performance (p = 0.001) and appearance (p = 0.007), e.g., the ability to find shoes and 187	

clothes that fit (Table 3).  188	

 189	

Quality of life in women with lymphedema  190	

The effect of lymphedema on QoL was assessed by the EORTC QLQ-C30 and QLQ-CX24 191	

questionnaires (Table 4). We compared women with (n =36) and without lymphedema (n = 164) as 192	

defined by responses to the EORTC IL76. There was no significant difference in age (mean 41.0 vs. 193	

43.5; p = 0.05), BMI (mean 24.7 vs. 25.0; p = 0.65), incidence of nodal metastases (6/36, 16.7% vs. 194	



	

	

22/164, 13.4%; p = 0.61) or adjuvant therapy (12/36, 33.3% vs. 43/164, 26.2%; p = 0.39) between 195	

women with and without early lymphedema. There was a significant difference in the nodal staging 196	

procedure: a higher proportion of women who reported early lymphedema underwent SLN+PL 197	

(30/36, 83.3%) as compared to 16.7% (6/36) of women who underwent SLN only (p < 0.001). 198	

Early lymphedema was associated with significant impairment regarding body image (p = 0.002), 199	

global health status (p = 0.04), physical- (p = 0.008), role- (p = 0.04), cognitive- (p = 0.04), and 200	

social functioning (p = 0.007), as well as a higher level of fatigue (p = 0.01), pain (p = 0.04), 201	

dyspnea (p = 0.03), and symptom experience (p = 0.007) (Table 4).  202	

In women with early lymphedema, the mean scores exceeded the thresholds for clinical importance 203	

postoperatively with impairment of physical-, role-, emotional-, and cognitive functioning, as well 204	

as fatigue, nausea and vomiting, pain, dyspnea, and diarrhea (Table 4). Further, early lymphedema 205	

resulted in a large minimal clinically important deterioration of fatigue postoperatively and a 206	

medium deterioration in physical-, role-, cognitive- and social functioning, in addition to pain, 207	

dyspnea, and constipation. In the EORTC QLQ-CX24, both groups reported clinically important 208	

differences exceeding the threshold with impairment of sexual functioning and sexual worry. 209	

However, difference scores were larger in women reporting lymphedema.  210	

 211	

Discussion 212	

Our study contributes with new and comprehensive knowledge regarding early lymphedema in 213	

women with early-stage cervical cancer. Using repeated measures, we show that women who 214	

undergo SLN mapping only rarely develop early lymphedema, while women who undergo 215	

SLN+PL have a higher incidence and more severe early lymphedema. Eighteen percent of women 216	

developed early lymphedema, which negatively impacted several aspects of their QoL; physically, 217	

psycho-socially, and sexually. Our evaluation included several validated PROMs and updated 218	



	

	

guidelines regarding PRO analyses and interpretation. The majority of women with early-stage 219	

cervical cancer are comparatively young [41]. Therefore, it is crucial to prevent excessive treatment 220	

and detrimental lymphedema in these women. We have earlier reported that in women with tumors 221	

£20 mm, the SLN mapping technique has a very high detection rate and a low risk of metastases 222	

[7]. The present data confirm that the SLN procedure in itself carries a low risk of lymphedema. 223	

The incidence of early lymphedema and its impact on QoL should be considered along with 224	

accuracy and oncological safety data regarding SLN mapping, even in women with tumor size >20 225	

mm [7]. Results from this study may be valuable in future guidelines regarding nodal staging 226	

procedures and shared decision in women with early-stage cervical cancer. 227	

 228	

Prospective studies examining PRO assessed lymphedema have reported an incidence of 229	

lymphedema ranging from 14% to 46% in women undergoing PL [10, 23, 42-45]. Although it 230	

should be interpreted with caution due to our study design, the exploratory analyses comparing the 231	

two groups showed that PL seems to be predictive for early lymphedema. It has been questioned 232	

when and whether lymphedema develops early or late after PL. In a recent systematic review, 17 233	

studies were excluded if they evaluated the incidence of lymphedema £6 months post-treatment. 234	

Here we show, that substantial lymphedema has already developed three months postoperatively, 235	

primarily in women undergoing completion PL after SLN. In the SENTICOL study, although using 236	

non-validated ad hoc questions, SLN+PL was associated with more severe leg heaviness and 237	

fatigue than SLN only [11]. In comparison, the SENTICOL study reported non-significant reduced 238	

top-thigh and mid-thigh limb circumferential measurements in the SLN only group, although this 239	

measure is likely to be influenced by day-to-day variations and inter-observatory differences. 240	

Further, in a retrospective study, physician-rated lymphedema was reported in 0.0% of the 70 241	

women who underwent SLN only compared to 13.4% in 97 women who underwent PL [12]. In 242	



	

	

another small retrospective study, physician-rated lymphedema was described in 8.7% representing 243	

23 women after SLN only, compared to 42.0% in 12 women who underwent completion PL due to 244	

identification of nodal metastasis [3]. Updated longitudinal results from the SENTIREC study will 245	

provide comprehensive knowledge on the course of lymphedema following SLN only and 246	

SLN+PL. The present three months data provides valuable and new evidence for patient 247	

information and communication.  248	

 249	

Our results demonstrate a considerable deterioration of QoL in women who reported early 250	

lymphedema, involving several areas of psycho-social well-being and physical functioning. This 251	

data contributes to a better understanding of how women who develop early lymphedema after 252	

surgery for cervical cancer are affected in their everyday life. For example, women with 253	

lymphedema reported more difficulty with social-, physical-, role- and cognitive well-being. In 254	

other words, early lymphedema negatively impaired their daily life, including social relationships 255	

with friends and family, and led to difficulty completing work tasks and hobbies. Even everyday 256	

tasks of walking, getting dressed, and putting on shoes were significantly impaired. In addition, 257	

women with early lymphedema reported increased symptoms of pain and fatigue. Responses further 258	

revealed that several aspects of sexuality were more severely impaired in women with early 259	

lymphedema, e.g., body image including feelings of being less attractive and feminine, sexual 260	

enjoyment, sexual functioning, and sexual worry. Our results highlight the importance of providing 261	

sufficient evidence for the least invasive surgical treatment without compromising survival but also 262	

to focus on postoperative surveillance interventions regarding lymphedema. 263	

 264	

Our findings are in agreement with the results by Beesley et al. [13], who conducted a population-265	

based cross-sectional survey of 802 gynecological cancer survivors, including 197 women with 266	



	

	

cervical cancer, in 2004. The survey demonstrated higher relative odds of psychological, physical, 267	

and sexual needs in women diagnosed with lymphedema. In addition, a large proportion of the 268	

women with lymphedema reported a need for information, prevention, treatment, and assistance 269	

with pain or discomfort in the legs. Recently, Carter et al. [14] published a study assessing the 270	

impact of PRO-assessed lymphedema on QoL after gynecologic surgery. The Gynecologic Cancer 271	

Lymphedema Questionnaire (GCLQ) was used to define the diagnosis of lymphedema, while QoL 272	

was evaluated by the Functional Assessment of Cancer Therapy (FACT) questionnaire at baseline, 273	

six, 12, 18, and 24 months after surgery. Of 768 included women, 44.0% reported lymphedema 274	

between baseline and 24 months postoperatively which significantly impaired QoL (p < 0.001), 275	

body image (p <0.001), sexual and vaginal function (p <0.001), limb function (p <0.001), and 276	

cancer distress (p <0.001).  277	

Carter et al. [14] performed a subgroup analysis of 115 women with early-stage cervical cancer. 278	

Women with lymphedema had significantly impaired sexual and vaginal functioning (p < 0.04) 279	

compared to women without lymphedema, while all other QoL domains showed non-significant 280	

differences. These results differ from ours, where several aspects of QoL were significantly 281	

impaired. Though our results show a minimal clinically important difference between groups in 282	

sexual and vaginal functioning, the difference was not significant (p = 0.40). The study design by 283	

Carter et al. [14] is very similar to ours, with PRO assessed lymphedema and QoL. Yet, comparison 284	

is difficult due to the difference in PROMs used to evaluate lymphedema and QoL. Further, Carter 285	

et al. did not report specific data for the cervical cancer group. Hence, there is no information on the 286	

surgical modality and nodal staging procedure, as well as the incidence of lymphedema and QoL 287	

scores.  288	

 289	



	

	

Using several different analytical approaches of PRO data, we provided evidence that reporting 290	

early lymphedema impacted negatively on several aspects of the patient's quality of life. The use of 291	

PRO data allows individual subjective evaluation and promotes patient-centered care. However, it 292	

can be challenging to translate results of PRO data into a clinical setting due to the lack of 293	

internationally agreed guidelines regarding, e.g., the definition of minimal clinically important 294	

differences and thresholds for impairment in functioning and symptoms. Many methods of 295	

evaluating meaningful changes have been used, e.g., a difference score of 10 on a scale from 0-100 296	

by Osoba et al. and a standard deviation of 0.5 by Norman et al. [37, 46]. However, these methods 297	

do not necessarily take differences between questionnaires and domains into account. Recently, 298	

Giesinger et al. determined new thresholds of clinical importance for the EORTC QLQ-C30 by 299	

analyzing responses along with a questionnaire including anchor items on clinical significance [39]. 300	

These thresholds allow determining minimal clinical importance in scores obtained at a single point 301	

in time. Similarly, Cocks et al. developed thresholds of clinically relevant change for the EORTC 302	

QLQ-C30 by combining meta-analytic techniques with blinded expert opinions, allowing clinicians 303	

to better interpret significant changes over time. We applied these new methods of interpreting 304	

minimal clinical importance when assessing the impact of self-reported lymphedema on the 305	

woman’s QoL. By analyzing difference scores and the difference of differences using linear 306	

regression, we accounted for preoperative symptomatology and impaired functioning. For example, 307	

by applying the Giesinger thresholds, we found that emotional functioning was affected at baseline 308	

in women with and without lymphedema, most likely due to their recent cancer diagnosis. Both 309	

groups of women showed improved emotional functioning postoperatively, but it was more 310	

pronounced in women without lymphedema. The Cocks thresholds of clinically important 311	

differences revealed that many areas of QoL were affected in women with early lymphedema, 312	

though especially fatigue showed a large deterioration. Using the new methods of interpretation of 313	



	

	

the EORTC QLQ-C30, we illustrated a more nuanced impression of the extent and severity of 314	

impact that early lymphedema may have on a woman’s QoL. This might allow clinicians to better 315	

decide on treatment options in patients with particularly impaired functioning and symptoms. 316	

 317	

Strengths and limitations  318	

The prospective national inclusion and the use of several validated PROMs with an updated 319	

analytical approach strengthened this study. Our study yielded a high participation rate (97.6%) and 320	

high compliance with the completion of questionnaires (81.6%).  321	

Limitations to the study include possible confounding by indication due to our study design. 322	

Women with tumors >20 mm have a higher risk of metastases and are therefore more likely to 323	

undergo adjuvant therapy. Women who underwent SLN only are therefore inherently different from 324	

women who underwent SLN+PL. To account for this, we mainly interpreted repeated measure 325	

results. We did perform an additional explorative multivariate analysis between groups (SLN only 326	

compared to SLN+PL) to account for adjuvant treatment. However, we advise caution in 327	

interpreting the multivariate analysis due to the inherent differences between groups.  328	

Further, reporting early lymphedema and lower QoL could be attributable to bias related to the 329	

patient’s knowledge regarding larger tumors, undergoing completion PL, nodal metastatic disease, 330	

and undergoing adjuvant therapy. However, there was no significant difference in nodal metastatic 331	

disease and adjuvant therapy between women with and without early lymphedema. The 332	

comparatively small proportion of women with early lymphedema did not allow adjusted 333	

multivariate analyses. 334	

With no consensus on how to most validly assess lymphedema, our cut-off on lymphedema may 335	

have given an over- or underestimation. Further, we noted the significant differences between 336	

participants and non-participants. Non-participants were women who failed to respond to either 337	



	

	

baseline or three-month questionnaires. Non-participants were older, had a higher CCI, and were 338	

more likely to have undergone adjuvant therapy. Therefore, results may not be representative of the 339	

whole group of women with early-stage cervical cancer. Finally, only women with symptoms of 340	

lymphedema responded to the LYMQOL questionnaire. The small sample size in LYMQOL 341	

responses limited the interpretation of p-values and the ability to adjust for adjuvant therapy, age, 342	

and BMI. 343	

 344	

Conclusion 345	

Women who underwent SLN only as part of their surgical treatment for early-stage cervical cancer 346	

have a low risk of lymphedema. In contrast, women who undergo SLN+PL have a high incidence of 347	

lymphedema, which severely impacts their physical performance and appearance three months 348	

postoperatively. Early lymphedema significantly impairs several aspects of QoL. Results from this 349	

study may guide treatment decisions in future nodal staging approaches in women with early-stage 350	

cervical cancer.  351	
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Figure 1. The STROBE flowchart of inclusion of women in the SENTIREC CERVIX study 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: FIGO, the International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion; SLN, sentinel lymph node; 
PL, pelvic lymphadenectomy.

259 Women with early-stage cervical cancer FIGO-2009 stage IA2 with 
LVSI, IB1, IB2 and IIA1 who underwent robotic assisted surgery in 

Denmark, March 2017 – January 2021  
were assessed for eligibility 

 
8 Did not meet inclusion criteria:  
   did not speak Danish, had  
   dementia, allergy to iodine or  
   indocyanine green,        
   previous PL or active treatment for  
   another cancer 
   

 

247 Enrolled in the study to undergo SLN mapping 
 

Identification 
 

Enrollment 

200 Analyzed 
- SLN only (n = 107) 
- SLN+PL (n = 93) 

 
 
 

Primary analyses 
 

Drop-out  
45 Excluded due to missing  
     preoperative or 3 months  
     postoperative questionnaire  
     responses: 
 
- SLN only (n=14/121, 11.6%) 
- SLN+PL (n=31/124, 25.0%) 
 
 

 

4 Excluded  
  2 Eligible women, not offered inclusion 
  0 Declined to participate 
  2 Other reasons (one woman with  
     poor general condition, one woman  
     with no fluorescence camera  
     available) 
 

 

251 Eligible women  
 

Exclusion from analyses  
2 Excluded 
  1 Neuroendocrine histology 
  1 Surgery aborted due to intra- 
     operative detection of tumor invasion  
     in the uterine wall 
 
 

 



 

 

Table 1. Demographic and clinical characteristics of women in the SENTIREC CERVIX study 

  
SLN only 
(n=107) 

SLN+PL 
(n=93) 

Participants 
(n=200) 

Non-participantsa 

(n=45)   

Median (range) Median (range) Median (range) Median (range) P-valueb 

Age (years) 43 (26-84) 43 (26-80) 43 (26-84) 55 (28-79) 0.002 
Body mass index (kg/m2) 25 (18-46) 25 (18-43) 25 (18-46) 26 (19-41) 0.91 
  n (%) n (%) n (%) n (%) P-valuec 

Inclusion hospital           
  OUH 53 (49.5%) 48 (51.6%) 101 (50.5%) 8 (17.8%) <0.001 
  CUH 39 (36.5%) 28 (30.1%) 67 (33.5%) 37 (82.2%)   
  AUH 15 (14.0%) 17 (18.3%) 32 (16.0%) 0 (0.0%)   
Smoking           
  Never smoker 61 (57.0%) 50 (53.8%) 111 (55.5%) 11 (24.4%) 0.001d 

  Previous smoker 25 (23.4%) 25 (26.9%) 50 (25.0%) 17 (37.8%)   
  Smoker 19 (17.8%) 15 (16.1%) 34 (17.0%) 14 (31.1%)   
  Unknown status 2 (1.9%) 3 (3.2%) 5 (2.5%) 3 (6.7%)   
CCI £ 1 105 (98.1%) 91 (97.9%) 196 (98.0%) 40 (88.9%) 0.01d 

FIGO-2009           
  IA1e 2 (1.9%) 0 (0.0%) 2 (1.0%) 0 (0.0%) 0.16d 
  IA2 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)   
  IB1 ≤20 mm 94 (87.9%) 20 (21.5%) 114 (57.0%) 13 (28.9%)   
  IB1 >20 mm 10f (9.3%) 68 (73.1%) 78 (39.0%) 28 (62.2%)  
  IB2 1 (0.9%) 5 (5.4%) 6 (3.0%) 4 (8.9%)   
Histology          
  Squamous cell carcinoma 55 (51.4%) 59 (63.4%) 114 (57.0%) 32 (71.1%) 0.07d 

  Adenocarcinoma 47 (43.9%) 29 (31.2%) 76 (38.0%) 10 (22.2%)   
  Adenosquamos carcinoma 3 (2.8%) 3 (3.2%) 6 (3.0%) 1 (2.2%)   
  Clear cell carcinoma 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.2%)   
  Otherg 2 (1.9%) 2 (2.2%) 4 (2.0%) 1 (2.2%)   
Lymph node metastases 7 (6.5%) 21 (22.6%) 28 (14.0%) 10 (22.2%) 0.17 
Adjuvant therapyh 11 (10.3%) 44 (47.3%) 55 (27.5%) 22 (48.9%) 0.005 
Abbreviations: SLN, Sentinel Lymph Node; PL, Pelvic lymphadenectomy; OUH, Odense University Hospital; CUH, Copenhagen University 
Hospital; AUH, Aarhus University Hospital; CCI, Charlson Comorbidity Index. 
a Women who excluded due to missing baseline or 3 months postoperative questionnaires. 
b Wilcoxon rank sum test. 
c Chi-squared test. 
d Fisher’s exact test. 
e Stage IA1 was not part of the inclusion criteria, these women were all included due to conization without free margins, with no residual tumor on 
final pathology. 
f Reasons for not performing PL include comorbidities, tumor size 21-22 mm or the presence of high-risk or intermediate-risk factors with direct 
referral to adjuvant therapy. 
g Glassy cell carcinoma (n=1), Low differentiated carcinoma (n=1), Primary mesonephric carcinoma (n=1), Sarcomatoid planocellular carcinoma 
(n=1), Serous carcinoma (n=1). 
h External beam radiation and concomitant chemotherapy. 
 
 
 
 
 
 



 

 

(b) 
  Q1: Have you had swelling in one or both legs? 
  Q2: Have you felt heaviness in one or both legs? 
  Q3: Has the skin felt tight in your leg(s)? 
  Q4: Have you had pain in your leg(s)? 
  Q5: Have you had swelling in the genital area? 
  Q6: Has the skin felt tight in your genital area? 
  Q7: Have you had swelling in your groin? 
  Q8: Have you had sore skin in your groin? 
  Q9: Have you had pain in your groin? 

Figure 2. The incidence of early lymphedema according to the EORTC IL76 questionnaire in 
women with early-stage cervical cancer  
 
 
   (a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel Lymph Node; PL, 
Pelvic lymphadenectomy; Pre, preoperative scores; Post, postoperative scores. 
(a) Crude proportions of responses to the EORTC IL76 questionnaire. 
(b) Questions in the EORTC IL76.



 

 

Table 2. Domain scores on the incidence of early lymphedema according to the EORTC IL76 in women with early-stage cervical cancer 
 
 

SLN only SLN+PL 
  

Leg (n=106) (n=93) 

Baseline, mean score (CI) 5.0 (2.9;7.2) 5.6 (2.9;8.4) 

Three months postoperative, mean score (CI) 10.9 (7.1;14.7) 21.2 (16.1;26.4) 

Difference 5.9 (2.1;9.7) 15.6 (10.9;20.2) 

P-valuea 0.002 <0.001 
Genital  (n=104) (n=92) 

Baseline, mean score (CI) 1.1 (-0.3;2.5) 4.0 (1.0;7.0) 

Three months postoperative, mean score (CI) 5.6 (2.5;8.7) 18.5 (13.3;23.7) 

Difference 4.5 (1.1;7.9) 14.5 (9.0;20.0) 

P-valuea 0.01 <0.001 

Groin (n=107) (n=93) 

Baseline, mean score (CI) 3.6 (1.8;5.5) 7.9 (4.7;11.1) 

Three months postoperative, mean score (CI) 9.1 (5.5;12.8) 26.6 (21.2;32.0) 

Difference 5.5 (1.5;9.5) 18.7 (12.8;24.6) 

P-valuea 0.007 <0.001 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; IL76, Item Library 76; SLN, Sentinel Lymph Node; PL, Pelvic 
lymphadenectomy; CI, Confidence Interval. 
Leg, Genital and Groin domain scores are symptom scales, i.e., high domain-scores correspond to a high level of symptoms.  
a Linear regression with robust variance estimation. 
Grey coloring: Difference over clinically important threshold of 10 on a 0-100 scale. 

 
 
 
 
 
 
 
 



 

 

Table 3. Domain scores on the severity of early lymphedema according to the LYMQOL questionnaire in women with early-stage cervical 
cancer (only women who responded positively to any questions of the IL76 completed the LYMQOL) 

  
SLN only SLN+PL 

Functiona (n=36) (n=36) 

Baseline, mean score (CI) 94.4 (91.2;97.7) 93.2 (88.5;97.9) 

Three months postoperative, mean score (CI) 90.0 (85.1;94.9) 78.1 (70.2;86.1) 

Difference -4.4 (-9.5;0.7) -15.0 (-23.2;-6.9) 

P-valueb 0.09 <0.001 
Appearancea (n=36) (n=35) 

Baseline, mean score (CI) 91.7 (86.0;97.4) 92.5 (86.8;98.2) 

Three months postoperative, mean score (CI) 86.6 (79.3;94.0) 82.0 (73.1;91.0) 

Difference -5.0 (-12.8;2.8) -10.5 (-17.8;-3.1) 

P-valueb 0.20 0.007 
Symptoma (n=35) (n=35) 

Baseline, mean score (CI) 8.2 (4.3;12.0) 9.1 (4.0;14.3) 

Three months postoperative, mean score (CI) 16.5 (9.7;23.3) 25.5 (17.1;33.9) 

Difference 8.3 (1.3;15.4) 16.4 (8.2;24.6) 

P-valueb 0.02 <0.001 
Emotiona (n=29) (n=34) 

Baseline, mean score (CI) 60.9 (52.9;69.0) 63.1 (56.1;70.0) 

Three months postoperative, mean score (CI) 72.4 (63.2;81.6) 64.5 (55.0;74.1) 

Difference 11.5 (3.8;19.2) 1.5 (-6.3;9.2) 

P-valueb 0.005 0.70 
Quality of lifea (n=33) (n=35) 

Baseline, mean score (CI) 64.6 (54.1;75.2) 68.6 (58.1;79.0) 

Three months postoperative, mean score (CI) 60.9 (48.6;73.3) 60.3 (49.9;70.8) 

Difference -3.7 (-16.3;8.9) -8.3 (-19.1;2.6) 

P-valueb 0.55 0.13 
Abbreviations: LYMQOL, Lymphedema Quality of Life Tool SLN, Sentinel Lymph Node; PL, Pelvic lymphadenectomy; CI, Confidence Interval. 
a The function, appearance, emotion and Quality of Life domains are function scales, i.e., the higher the domain-score, the better the functions. A 
negative difference score is an impairment in functioning. The symptom domain is a symptom scale, i.e., high domain-scores correspond to a high 
level of symptoms. A positive difference score is a higher level of symptoms. 
b Linear regression with robust variance estimation. 
Grey coloring: Difference over clinically important threshold of 10 on a 0-100 scale. 



 

 

Table 4. The impact of early lymphedema on the quality of life in women with early-stage cervical cancer evaluated by the EORTC QLQ-
C30 and QLQ-CX24 questionnaires  
 Women with lymphedema Women without lymphedema Difference between 

women with and without 
lymphedema 

Mean (95% CI) 

 
 (n=36) (n=164)  

  
Baseline 

Mean (95% CI) 
3 months postop. 
Mean (95% CI) 

Differenceb 

Mean (95% CI) 
Baseline 

Mean (95% CI) 
3 months postop. 
Mean (95% CI) 

Differenceb 
Mean (95% CI) P-valuec 

QLQ-C30 Functiona           
Physical functioning 91 (85;96) 77 (71;83) -14 (-20;-7) 94 (92;96) 90 (88;92) -4 (-6;-2) -9 (-16;-2) 0.008 
Global health status 59 (52;66) 51 (44;59) -7 (-17;2) 71 (68;74) 74 (71;77) 3 (-1;6) -10 (-20;-0) 0.04 
Role functioning 77 (66;89) 52 (41;63) -25 (-40;-10) 88 (84;91) 79 (75;83) -9 (-14;-4) -16 (-31;-1) 0.04 
Emotional functioning 56 (48;63) 59 (51;68) 3 (-6;13) 68 (65;71) 79 (76;83) 11 (8;15) -8 (-18;2) 0.11 
Cognitive functioning 72 (64;79) 60 (50;70) -12 (-22;-2) 82 (78;85) 81 (77;84) -1 (-4;2) -11 (-21;-1) 0.04 
Social functioning 83 (75;92) 65 (54;75) -18 (-29;-7) 91 (88;93) 88 (85;91) -3 (-6;0) -15 (-26;-4) 0.007 
QLQ-C30 Symptoma         

Fatigue 34 (26;42) 54 (45;63) 20 (11;28) 24 (21;28) 32 (28;35) 7 (3;11) 12 (3;22) 0.01 
Nausea and vomiting 9 (3;15) 16 (7;24) 7 (-1;15) 3 (2;5) 6 (4;8) 3 (0;5) 4 (-4;12) 0.32 
Pain 25 (16;33) 42 (33;51) 17 (8;26) 12 (9;14) 19 (16;22) 7 (3;11) 10 (0;19) 0.04 
Dyspnea 3 (-0;6) 18 (9;27) 15 (6;25) 7 (4;10) 12 (8;15) 5 (1;8) 11 (1;20) 0.03 
Insomnia 35 (26;45) 36 (24;48) 1 (-14;16) 29 (24;33) 22 (18;26) -6 (-11;-2) 7 (-7;22) 0.32 
Appetite loss 19 (10;29) 27 (15;38) 7 (-5;18) 10 (7;13) 10 (7;13) 1 (-3;4) 6 (-6;18) 0.32 
Constipation 11 (4;19) 36 (24;48) 23 (11;34) 6 (4;9) 18 (14;22) 11 (7;15) 11 (-0;23) 0.06 
Diarrhea 12 (6;18) 19 (9;30) 7 (-4;17) 8 (6;11) 11 (7;14) 2 (-2;6) 4 (-7;15) 0.43 
Financial difficulties 19 (8;31) 17 (7;28) -3 (-10;5) 7 (5;10) 6 (4;9) -1 (-4;2) -2 (-10;6) 0.65 
QLQ-CX24 Functiona             
Body image 72 (62;81) 50 (39;60) -22 (-33;-11) 84 (80;87) 79 (75;83) -4 (-8;-1) -18 (-29;-6) 0.002 
Sexual activity 87 (78;96) 80 (73;87) -7 (-16;2) 84 (81;88) 77 (73;81) -8 (-12;-4) 1 (-8;11) 0.80 
Sexual enjoyment 33 (12;54) 54 (39;69) 19 (-20;58) 21 (13;28) 41 (35;47) 12 (2;23) 7 (-25;39) 0.67 
Sexual/vaginal functioning 88 (82;93) 61 (49;73) -27 (-61;6) 93 (90;96) 74 (69;79) -16 (-21;-11) -11 (-38;15) 0.40 
QLQ-CX24 Symptoma             
Symptom experience 16 (12;20) 23 (18;27) 6 (2;11) 12 (10;13) 12 (10;13) 0 (-1;2) 6 (2;11) 0.007 
Lymphoedema 6 (-0;13) 45 (34;55) 38 (26;50) 6 (3;8) 11 (8;15) 5 (2;8) 33 (21;45) <0.001 
Peripheral neuropathy 13 (6;20) 22 (12;32) 9 (-2;19) 6 (3;8) 10 (7;14) 4 (1;8) 4 (-6;15) 0.44 
Menopausal symptoms 18 (10;25) 30 (20;41) 13 (6;21) 13 (10;17) 20 (15;25) 6 (2;11) 7 (-2;15) 0.11 
Sexual worry 41 (27;55) 75 (65;85) 33 (19;47) 25 (20;30) 46 (41;52) 21 (15;26) 13 (-2;27) 0.08 
Abbreviations: EORTC, European Organization of Research and Treatment of Cancer; QLQ-C30, Quality of life Questionnaire Core Module; QLQ-CX24, Quality of life Questionnaire Cervical Module; Postop, postoperative; CI, Confidence Interval. 
a In functional scales, high domain-scores correspond to a better function, and in symptom scales, high domain-scores correspond to a high level of symptoms. A negative difference in difference. implies an impairment in function scales and a positive difference in difference 
implies a higher level of symptoms in symptom scales. 
b Difference score between 3 months follow-up and baseline. 
c Linear regression with robust variance estimation. 
Thresholds of clinical importance: defined by Giesinger in the QLQ-30 (excluding global health status) and defined as a difference of 10 on a 0-100 scale in the CX24. 
Cocks’ thresholds of clinically important diferences (only applicable on QLQ-C30): green: trivial change; yellow: small change; orange: medium change; red: large change. 
 


