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Abstract 
Purpose: We aimed to investigate the effect of four distracting factors on surgical performance in 
virtual vitreoretinal surgery.  
Methods: Nineteen novice surgeons completed a validated training program on the Eyesi surgical 
simulator (VRmagic GmbH, Manheim, Germany, software version 2.9.2) until a calculated target 
score was reached. The training program consisted of four modules: Navigation level 2 (Nav2), 
bimanual training level 3 (BimT3), posterior hyaloid level 3 (PostH3), and internal limiting membrane 
peeling level 3 (ILMP3). When properly trained, the participants completed the training program 
once without distraction to generate reference scores and times. Next, they conducted the training 
program under the influence of each of the following: auditory distraction, twelve hours of fasting, 
interrupted sleep, and 24 hours of sleep deprivation. Wilcoxon signed rank test was used to 
compare the distraction-induced results to the participants’ reference scores and times.  
Results: As compared to reference score (328), a lower performance was found for all four 
distractions: auditory distraction (289, p=0.0012), fasting (302, p=0.02), sleep interruption (304, 
p=0.02), and sleep deprivation (300, p=0.0006). In particular, PostH3 performance was influenced 
by all four interventions.  (86 vs. 50, p = 0,0012, 65, p = 0.05, 72, p = 0.05, 54, p = 0.0007 respectively).  
Conclusions: Virtual vitreoretinal surgery is an important tool for practicing complex surgical skills 
without compromising patient safety. In this study, deleterious effects on surgical performance 
were induced by four independent distracting factors. This knowledge is useful to optimize 
surgeons’ work conditions and ensuring the best possible treatment of patients.   
 
 
Keywords: Surgical simulator, Eyesi, Vitreoretinal surgery, Virtual surgery, Distractions, Surgical 
performance  
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Introduction 
Stress, sleep deprivation and interruptions are just some of the challenges doctors are facing in the 
clinical world. When on call, surgeons must be able to master surgical skills and think clearly under 
pressure. This plays a critical role in the maintenance of patient safety, where errors may have fatal 
consequences.  
 
Sleep deprivation is known to have a negative effect on residents’ performance in terms of efficiency 
and errors when doing computer-based virtual reality simulated laparoscopy (1). In contrast, 
another study showed no impact of acute sleep deprivation on the performance in simulated 
anterior segment eye surgery (2). It has also been observed that noise in the operating room causes 
a decrease in auditory processing in surgeons, potentially leading to poor communication and risk 
of errors (3). A surgeon is interrupted many times during the day and it has been shown that 
interruptions during virtual laparoscopic procedures cause errors, of which interrupting questions 
cause the most errors (4). Little has been written about the effect of fasting on surgical performance, 
but a recent paper demonstrated that seventeen hours of fasting had no negative effect on the 
performance of students performing salpingectomies on a laparoscopic simulator (5). 
 
Surgical simulators are commonly used in many fields to practice and maintain surgical skills, and to 
hone fine motoric movements without risk to the patient. Furthermore, surgical simulators play an 
important role in research. Investigation of the effect of distracting elements on surgical 
performance is made possible by simulators which for ethical reasons could not otherwise have 
been completed. Also in ophthalmology, virtual surgery has been shown to be an important way to 
adopt surgical skills prior to clinical application (6), and the Eyesi surgical simulator is increasingly 
seen as subject for research in this field.  
 
Many surgical eye-conditions, e.g. retinal detachment, progress over time. This raises the question 
of whether to operate early before the condition deteriorates or taking the surgeons’ level of stress 
and sleep deprivation into consideration. Furthermore, the incidence of type 2 diabetes and other 
lifestyle related diseases are well known to increase worldwide (7, 8). Based on this, we expect the 
demand for vitreoretinal surgeries due to diabetic complications to be increasing accordingly, which 
may lead to greater workload and possibly increased pressure on individual surgeons. Therefore, it 
is important to gain more knowledge about the effects of common distractions facing doctors on 
call in the field of ophthalmology. 
 
The aim of this study was to investigate the effect of four different distracting factors, namely 
auditory distraction, twelve hours of fasting, interrupted night-time sleep, and 24 hours of sleep 
deprivation, on surgical performance in virtual vitreoretinal surgery. 

Materials and methods 
Participants 
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In total, 26 participants participated in this study from February 2016 to February 2019 at the 
University of Southern Denmark. Seven participants dropped out of the study before reaching 
adequate training level. Out of the remaining nineteen participants, seventeen were medical 
students, one was a PhD-Student, and one was a resident doctor in ophthalmology. All the medical 
students had been enrolled at the university for two to six years. None of the participants had any 
previous experience with the Eyesi surgical simulator, nor with ophthalmologic surgery.  
 
The simulator 
The Eyesi surgical simulator (VRmagic GmbH, Manheim, Germany, software version 2.9.2) was used 
for this study. The simulator makes it possible to train for intraocular surgeries, both cataract and 
vitreoretinal surgery, in a highly realistic manner. The model head for posterior segment training 
used in this study involves an eye that twirls and rotates when operated on. Through two entries in 
the eye, three virtual instruments can be used. Through two oculars, a virtual binocular image is 
generated and appears like in a real operating microscope. The microscope used in vitreoretinal 
simulation is a Binocular Indirect Ophthalmo Microscope. A built-in scoring metrics records the 
performance of the participant performing the task, allowing the operator to receive a direct 
evaluation of their skills.  
 
The training program 
The training program used in this study consisted of four vitreoretinal modules formerly validated 
for the Eyesi surgical simulator (9). The first two modules, Navigation level 2 (Nav2) and bimanual 
training level 3 (BimT3), allows basic surgical skills training. The last two modules, posterior hyaloid 
level 3 (PostH3) and internal limiting membrane peeling level 3 (ILMP3), simulate more realistic 
vitreoretinal surgeries as in real clinical life (Fig. 1). The built-in scoring metrics automatically 
calculated the test score and time at the end of each module, with a maximum total score of 100 
points. In addition, various performance parameters were assessed in detail, e.g. efficiency, tissue 
treatment, target achievement, instrument handling, and microscope handling. For the participants 
to be considered properly trained and ready for testing with distractions, we calculated a target 
score for each module that they had to achieve. This was based on the article of Vergmann et al. 
(9), where the mean score of the five vitreoretinal surgeons included in that study was calculated. 
Target scores were 65, 78, 56 and 73 points for Nav2, BimT3, PostH3, and ILMP3, respectively. 
The participants had to remove minimum 90% of the posterior hyaloid in addition to reaching the 
target score in PostH3 to be approved for testing. This was to ensure the validity of the program to 
be as close to clinical reality as possible.  
 
Study set-up 
Information about age, sex, training time, and stereo acuity was recorded for each participant. 
Stereo acuity was screened using the TNO charts plate V-VII (Lameris Ootech BV, Nieuwegein, the 
Netherlands). The participants were instructed to complete the validated vitreoretinal training 
program on the Eyesi surgical simulator which was terminated when target score was achieved 
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repeatedly in all four modules. They were introduced to the Eyesi surgical simulator and showed 
how to properly train the program to get the acquired skills by an investigator (MLM/ASV). This was 
done as similar as possible by the two investigators, by reading out identical written instructions to 
each participant. The introduction included information about microscope adjustment, positioning 
of table and chair, foot pedal use and use of instruments. Furthermore, the participants were given 
the same helpful pointers from a trained virtual surgeon (MLM/ASV) on how to easier achieve the 
target score in each task. The time of training needed to achieve the target score was registered by 
the simulator and varied from eight to sixteen hours. The participants completed the training 
program once under the supervision of an investigator (MLM/ASV) to ensure adequate training and 
scoring, hence being ready for testing. The results obtained from this session were used as reference 
and compared to the distraction-induced results. The participants then conducted the same training 
program under the influence of each of the following distracting factors: 

1. Virtual eye surgery with auditory distraction (one difficult question asked in each module). 
2. Virtual eye surgery after twelve hours of fasting for solid food. 
3. Virtual eye surgery after being woken during night-time sleep. 
4. Virtual eye surgery after 24 hours of sleep deprivation. 

The questions during surgery with auditory distraction were asked at the same point into each task 
(twenty seconds into the Nav2 and BimT3 tasks, four minutes into the PostH3 task, and two minutes 
into the ILMP3 task). Interruptions consisted of anatomy questions of high difficulty, so that the 
participants were challenged in their thinking. The participants were instructed to continue the tasks 
while answering the questions. For the fasting distraction, the participants stopped intake of solid 
food minimum twelve hours prior to performing the program. Intake of water and other calorie free 
drinks were allowed. Regarding interrupted night-time sleep, the participants were woken up one 
out of three prearranged nights to perform the training program. The participants were awakened 
at an unknown time during the night and hereafter transported themselves to the test site to 
immediately conduct the program. After the test, they were allowed to go home and sleep for the 
rest of the night. For the final test, the participants were sleep deprived for 24 hours before 
completing the program. Both fasting and sleep deprivation were self-reported, and the participants 
were made aware of the importance of correct reporting of both things. The distracting factors were 
not conducted in any certain order and varied from participant to participant. The training 
programme was completed in the following way for each participant: Nav2, BimT3, PostH3, and 
ILMP3. Each distracting factor was conducted with time in between so the participants were not 
influenced by lack of sleep or food. The investigator MLM/ASV was present during execution of all 
the tests to record the results and ask distracting questions. The main effect measurements were 
operation score and time calculated by the simulator.  
 
Statistical analysis 
STATA Intercooled 15.1 (StataCorp, College Station, Texas) was used for statistical analyses. 
We used nonparametric data, presented as median with range (min-max). Wilcoxon signed rank 
test was used for comparison. P-values <0.05 were considered statistically significant. Cohen’s d was 
used to calculate effect size of each distraction. 
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Ethics 
The study protocol was presented to The Regional Scientific Ethical Committee for Southern 
Denmark. It was decided that ethical approval was not required. Informed consent from the 
participants was acquired prior to the trial. The study was completed in accordance with the Tenets 
of the Declaration of Helsinki. 
 

Results 
Nineteen participants were included in this study. Table 1 presents the total scores and the scores 
for each module, as well as a comparison of the results with and without distractions. The same is 
presented for operation time in Table 2. Median age was 26 (23-31) years, 58% of the participants 
were female, median training time was 10 (4-16) hours, and median stereo acuity was 30 (15-120) 
arcseconds. One of the participants did not reach the requested target score in the PostH3 task 
within the timeframe of this study. Therefore, only the results for the remaining three modules were 
included for this participant.   
 
Auditory distraction  
The results show that there was a statistical significant decrease in total score for the four modules 
(328 vs. 289, p = 0.0012, Wilcoxon signed rank test). The largest difference in score was found for 
the PostH3 task (86 vs. 50, p = 0.0012). The other effect measurement, time, showed no statistical 
significant change during auditory distraction (p = 0.84). However, as shown in Table 2, there was a 
trend for an increase in time spent on the modules Nav2 and BimT3.  
 
Twelve hours of fasting  
The total score decreased (328 vs. 302, p = 0.02) when operating after fasting (Table 1). The score 
decreased statistically significantly for the PostH3 task (86 vs. 65, p = 0.045). The total time as well 
as the operation time for every module decreased as presented in Table 2 (p = 0.2485). 
 
Interrupted night time sleep 
Also after being woken during night time sleep, the total score decreased (328 vs. 304, p = 0.02). 
The PostH3 task was the only module showing a statistical significant decrease in score (p = 0.047). 
No statistical significant difference in overall time was detected (p = 0.12), however the time spent 
on the ILMP3 task statistically significantly decreased (p = 0.02).  
 
Twenty four hours of sleep deprivation 
The total score also decreased (328 vs. 300, p = 0.0006) when participants were sleep deprived. Also 
here, the PostH3 task (p = 0.0007) was the only module showing a statistical significant decrease. 
No difference in overall time was shown for this distraction either (p = 0.27).   
 
Effect size 
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Cohen’s d effect size on overall performance (score) was calculated for each distraction from overall 
mean score and standard deviation (SD) (Table 3). Cohen’s d effect sizes is considered as following: 
d(0.01)=very small, d(0.2)=small, d(0.5)=medium, d(0.8)=large, d(1.2)=very large and 
d(2.0)=huge(10). We found the largest effect size for sleep deprivation (d=1.533) which is 
considered as a very large effect. We also found a very large effect on performance with auditive 
distraction (d=1.457). Fasting (d=0.986) and interrupted night time sleep (d=0.968) both had a large 
effect on performance.  
 

Discussion 
In the present study, we demonstrated deleterious effects of four independent distracting factors 
in virtual vitreoretinal surgery. Specifically, the total surgical score was shown to be impaired by all 
four distractions. In particular, PostH3 performance was influenced by all four interventions. All 
distractions caused either large or very large effect on point-score. On the other hand, operating 
time was not affected by distractions. 
 
The negative effect of distractions on performance is well established in other fields, e.g. aviation 
and driving. Sleep deprivation, for example, has been shown to impair the ability to fly a simulated 
flight (11) and the ability to operate a vehicle (12). Prior studies have also investigated the impact 
of distractions specifically on surgical performance, with variable results. Acute sleep deprivation 
and fatigue have been found to be associated with increased technical errors in residents 
performance in simulated laparoscopic surgical skills (13). The same association has been shown 
when performing microvascular anastomoses on rats (14). It has also been demonstrated that 
interruptions by nurses, telephones and fellow doctors are some of the most frequent disturbances 
in a hospital doctors’ workflow (15). One group concluded that phone calls during simulated 
laparoscopic surgery led to errors and inefficiency (16).  
 
In the field of ophthalmology, the effect of auditory distraction on simulated posterior segment 
surgery performance has already been investigated. It showed no reduction in surgical score, but it 
significantly affected the efficiency of the surgeon, leading to slower surgery (17). Also on simulated 
anterior segment surgery, the effect of distraction has been evaluated for both expert and novice 
ophthalmic surgeons. The results demonstrated that auditory distraction negatively influenced 
cognition, but did not affect surgical performance (18). In contrast with this study, the prior studies 
only concerned the influence of one distracting factor. The current study investigated several 
important distractions, isolated one by one, in a systematic and standardized manner, measuring 
the immediate effect with the help of the integrated scoring system of the Eyesi surgical simulator. 
Importantly, we investigated the effect of more distractions than what, to our knowledge, has 
previously been examined in the field of ophthalmologic surgery. This field may be even more 
vulnerable to distractions than some of the other types of surgeries, as operating in the small area 
of the eye requires undivided attention and precision.  
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In this study, all distractions tested caused a lower surgical score. These findings are in line with 
what may be intuitive based on experience from everyday life and the research established in other 
fields. They also support a great deal of the previously mentioned research on surgical performance. 
It is interesting to note that auditory distraction showed a great difference in total score with the 
second smallest p-value (0.0012) of all tested distractions, indicating that disturbances like 
interrupting questions and phone calls notably affects the concentration of the surgeon, leading to 
errors. Compared to sleep deprivation and irregular meals, initiatives to reduce unnecessary 
auditory distractions in the operating room are easier to implement. When a surgeon is performing 
ophthalmologic surgery of high difficulty, it seems likely that their state of hunger and acute sleep 
deprivation can be temporarily ignored to a higher extent than distracting questions which require 
a cognitive response. That being said, the smallest p-value was found for operation when being 
sleep deprived for 24 hours (p= 0.0006). This further emphasises the importance of sleep prior to 
performing a task of high difficulty. We also demonstrated that, overall, the four distractions mainly 
affected the PostH3 task. It can be argued that this module requires the most concentration, as it is 
a complex task and incredibly sensitive to small changes in movements. It is also the module most 
similar to actual ophthalmologic surgery. To support the above-mentioned results, the effect of the 
distractions on point score was demonstrated by Cohen’s d effect size. Sleep deprivation and 
auditive distraction had a very large effect on performance and fasting and interrupted night time 
sleep had a large effect creating greater emphasis on the other findings of this study. 
 
However, our findings may partly be explained by all participants being novice surgeons with no 
operative experience, which may make them more prone to stress when exposed to surgical 
distractions. They have little clinical experience, and are not used to workflow interruptions, which 
could affect the results in the direction we have suggested. On the other hand, the results may have 
been influenced in the opposite direction by some of the participants performing better when 
exposed to distractions. This may be explained by the confounding of a certain learning-effect. The 
study was designed to rule out such confounding effects by having all participants reaching target 
score before testing. Still, the effect of a positive learning curve when repeating a task several times 
cannot be eliminated completely. In addition, a few participants found themselves pressured during 
the first session as target score had to be reached. When performing the program with distractions 
the results had no consequences for the participants. This allowed them to be more relaxed while 
completing the training program with distractions, hence scoring better. Furthermore, the order of 
the modules was done in the same manner for all participants. This may have been under the 
influence of bias, as the results found in the ILMP3 or PostH3 could have been due to fatigue from 
completing the first two or three modules beforehand. Even though the distracting factors were not 
tested in any certain order, it could have been ideal to have done a randomisation of both the order 
of the modules and the distracting factors. 
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Contrary to the previous finding on the effect of auditory distraction on simulated posterior 
segment surgery performance (17), the total operation time was not affected in this study. It is 
interesting to note that in contrast to what was expected, the operation time decreased in most 
modules. As shown from the scores in Table 1, some of the participants made major mistakes in the 
PostH3 module, e.g. causing retinal bleedings or injuring the lens, when distracted. Therefore, the 
influence of this task on the total time can possibly be explained by the participants finishing the 
PostH3 task prematurely after mistakes had been made. The confounding effect of a positive 
learning curve can also partly explain these results, as the participants got better, and thereby more 
efficient, for each time performing the training program. To have eliminated the bias from a learning 
curve, it would have been optimal to have defined the target score as four repetitions with <10% 
deviation in score to reach plateau on the learning curve. We suggest that future studies implement 
this as the final score before conducting any tests on performance. Furthermore, it could be 
proposed in further studies that the subjects receive a reward based on their score, giving them a 
solid reason for performing well. If there had been a reward for their performance in this study, 
maybe the subjects would have used more time and made less mistakes hereby making the 
simulation more transferable to real clinical life where the patient’s sight is at risk. If this was the 
case, the outcome of this study could potentially have been different. 
 
The participants’ results, when being distracted, were compared to their reference scores and 
times, i.e. without distraction. This way interpersonal variability was eliminated and thereby 
potential bias prevented. A possible limitation to the study was that due to the amount of training 
hours needed to achieve target score, more participants dropped out than desirable (27% of the 
initial 26 participants). A larger group completing the project would produce stronger results, 
increasing the external validity. Another limitation is that masking the participants was not possible, 
since giving information about the distractions was a necessity for completing the tests. Awareness 
of the aim of the project might have caused them to be extra sensitive to being tired or hungry, thus 
performing poorer than in reality. Moreover, the awareness of not operating on a real patient could 
cause the participants to be more incautious. Regarding the distractions fasting and sleep 
deprivation, whether the participants completed the given tasks correctly were self-reported and 
was therefore subject to errors. Additionally, we did not have the exact time for the time spent by 
each participant to transport themselves to the test site when being interrupted during night time 
sleep. It cannot be excluded that differences in time being awake before doing the test could have 
influenced the results. It can be speculated whether being awake for a longer time makes you more 
aware and possibly perform better. Logistically, it was not possible to complete the tests for all 
participants in the same amount of time. That caused the time interval between the tests to be 
different for each participant. It is possible that this caused the already trained surgical skills of some 
participants to deteriorate until the next time of being tested. Previous studies has shown that 
longer periods of retention from training can decay skills (19), and this decay in some participants 
might have influenced the results and made then perform worse when tested, regardless of 
distracting factors. Furthermore, the training time required for each participant to reach the target 
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score varied with relatively large time intervals. Participants with fewer training hours may have 
been less consistent in their results, making it difficult to evaluate if a poorer performance during 
testing was due to the distractions or merely the natural variability present for each time performing 
the task. Individual differences in management of stressors and tolerance for different factors can 
never be completely eliminated and may have influenced the results in this study.  
 
The results obtained here contribute to our understanding of the impact everyday challenges have 
on surgeons’ performance and may have a role in investigating future initiatives to ensure patient 
safety in the best way possible. Future studies would benefit from investigating the effect of these 
distracting factors on larger groups and on experienced surgeons. The training time should 
preferably be increased, and a plateau score implemented, ensuring more consistent results. The 
results presented here provide further support for the general assumption that sleep deprivation, 
hunger, auditory distraction and other challenges of a doctor on call, negatively affects surgical 
performance, and therefore, to some extent, are a risk to the patient. However, precautions should 
be taken before making any certain conclusions, as it can be questionable whether transfer of skills 
between medical students and surgeons can be reliable. Nevertheless, knowledge about the effect 
of distracting factors on virtual vitreoretinal surgery is important to assess in order to optimize the 
work conditions of surgeons and thereby limit surgical errors to the minimum. Furthermore, 
performing virtual vitreoretinal surgery with distractions can be used to practice better reaction-
patterns when exposed to pressure prior to operation in real clinical life. For future practice, this 
could be considered to be a part of the training curriculum for new surgeons, making them even 
more suited to do surgery in real life. 
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Fig.1 
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Figure legends: 
 
Fig. 1. Still images of the four training modules. Pictures 1-2 illustrates the basic skills modules; 
navigation (1) and bimanual training (2). Pictures 3-4 illustrates the more procedural modules; 
posterior hyaloid (3) and internal limiting membrane peeling (4).  
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Table 1, 2 and 3 should be placed in the results section.   
 
Table 1 – Participants scores with and without distractions 

             
N = 19 Total 

N = 18** 
P Nav2 P BimT3 P PostH3 

N = 18 
P ILMP3 P 

Reference 328 
(320-344) 

 82 
(75-90) 

 83 
(79-85) 

 86  
(68-93) 

 83  
(79-88) 

 

Auditory 
distraction 

289* 
(258-327) 

0.0012 85 
(74-90) 

0.75 82 
(79-87) 

0.70 50*  
(8-85) 

0.00
12 

80  
(69-88) 

0.09 

Fasting 302* 
(252-350) 

0.02 84 
(78-91) 

0.92 84 
(79-90) 

0.95 65*  
(13-88) 

0.04
5 

78  
(72-88) 

0.08 

Interrupted 
sleep 

304* 
(264-339) 

0.02 87 
(82-90) 

0.61 85 
(79-89) 

0.94 72*  
(27-87) 

0.04
7 

83  
(75-87) 

0.24 

Sleep 
deprivation 

300* 
(253-312) 

0.0006 83 
(77-90) 

0.63 80 
(75-85) 

0.09 54*  
(0-72) 

0.00
07 

83  
(69-88) 

0.32 

Data are presented as median score with interquartile range (IQR) with percentile 25-75.  Intrasubject score difference 
between reference and the four distractions with p-values.  
* Statistically significant p<0.05 
**One participant did not complete the PostH3 module, thus not considered in total time. 
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Table 2 – Time (seconds) to complete modules 
           
N = 19 Total 

N = 
18** 

P Nav2 P BimT3 P PostH3 
N = 18 

P ILMP3 P 

Reference 1457 
(1061-
1932) 

 94 
(68-109) 

 61 
(48-84) 

 993  
(692-1417) 

 356  
(219-451) 

 

Auditory 
distraction 

1428 
(1243-
1732) 

0.84 96  
(85-112) 

0.23 65 
(53-76) 

0.75 955  
(694-1254) 

0.68 348  
(264-416) 

0.84 

Fasting 1286 
(1045-
1698) 

0.25 92  
(85-108) 

0.59 54 
(47-79) 

0.27 864  
(647-1091) 

0.34 309  
(252-367) 

0.12 

Interrupted 
sleep 

1325 
(1122-
1518) 

0.12 93  
(83-108) 

0.09 58 
(54-69) 

0.92 909  
(728-986) 

0.17 288*  
(226-379) 

0.02 

Sleep 
deprivation 

1375 
(1067-
1562) 

0.27 93  
(83-111) 

0.56 62 
(51-82) 

0.94 872  
(675-967) 

0.29 301  
(226-333) 

0.12 

Data are presented as median time in seconds with interquartile range (IQR) with percentile 25-75. Intrasubject time 
difference between reference and the four distractions with p-values.  
*Statistically significant p<0.05 
**One participant did not complete the PostH3 module, thus not considered in total score. 
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Table 3 – Effect size of distractions on total score 
             

N = 18 Total 
score 

Cohens d 

Reference 331.56 
(17.00) 

 

Auditory 
distraction 

290.61 
(39.20) 

1.457 

Fasting 292.67 
(61.86) 

0.986 

Interrupted 
sleep 

301.83 
(44.43) 

0.968 

Sleep 
deprivation 

286.67 
(41.57) 

1.533 

Data are presented as mean with standard deviation (SD). Cohen’s d calculated for each distraction by using mean and 
SD. Cohen’s d effect sizes is considered as following: d(0.01)=very small, d(0.2)=small, d(0.5)= medium, d(0.8)=large, 
d(1.2)= very large and d(2.0)=huge. 
 
 
 
 
 
 


