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Background: Endoscopic sinus surgery is a common surgical procedure, with low morbidity for patients. Studies have shown that

endoscopic and laparoscopic surgeons have a significant risk of developing musculoskeletal symptoms, with potential adverse

effects on their careers as well as patient care. We aimed to identify the prevalence of such symptoms, and any associated risk

factors relating to surgical technique, in European rhinologists.

Methodology: An online survey was distributed to all members of the European Rhinologic Society and data collected for statisti-

cal analysis. The relevant literature was reviewed, and ergonomic recommendations made.

Results: There were 250 responses, with nearly 80% of surgeons experiencing musculoskeletal symptoms. The neck and back

were the most common site of symptoms, in approximately 60% of cases. There were significant correlations between musculo-

skeletal symptoms and the number of procedures performed each year, operating in a standing position, and operating without a

monitor.

Conclusions: There is a high prevalence of musculoskeletal symptoms in endoscopic sinus surgeons, which appears to be parti-

cularly related to posture during surgery. Surgeons need to be more aware of the risk factors, and good ergonomic habits should

be encouraged to try and reduce the development of such symptoms.
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Introduction

Endoscopic sinus surgery (ESS) is accepted as the standard of
care for patients with chronic rhinosinusitis refractory to medical
treatment, and its extended applications in anterior skull base
surgery are ever-increasing. Minimally invasive endoscopic

and laparoscopic procedures are widely recognised as offering
significant benefits for patients, with reduced morbidity, shorter
hospital stays, faster recovery and better cosmetic results. Howe-
ver, they have also been shown to have adverse effects on the
physical well being of surgeons ™. The prevalence of musculo-
skeletal symptoms is significantly higher in endoscopists and
minimally invasive surgeons compared to other surgical and
medical specialties @.

A recent survey of British rhinologists found that 59% experi-
enced pain and/or stiffness as a result of performing endoscopic
sinus surgery ©. This is in keeping with the results of an Ameri-
can survey in which 77% reported musculoskeletal symptoms as
a result of performing ESS “. Both of these studies included rela-
tively small numbers of respondents, so we aimed to determine
the prevalence of musculoskeletal symptoms in a larger number
of endoscopic sinus surgeons via a pan-European survey.

Methodology

Study design

A web-based survey of members of the European Rhinologic
Society (ERS) was undertaken over a 30 day period. An email
containing a hyperlink to the survey website was sent out to
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2235 members of the ERS; members were asked to complete the
survey only once. The IP address of the responding computer
was logged but no personal information was stored. Entries
from duplicate IP addresses were rejected. The survey contained
20 questions (Appendix 1). Members from the UK were excluded
as they had already been asked to complete the survey earlier in
2014 ©, but their responses are compared to those received in
the European survey.

After demographic information was obtained, only respondents
who perform ESS were asked to complete the remainder of the
survey. Details about the number of endoscopic procedures
performed each year, and for how many years, were followed

by questions relating to their surgical technique (sitting or
standing, endoscope or monitor). Information about any mus-
culoskeletal symptoms was collected, including site, severity,
duration, diagnosis and any effects the symptoms may have had
on work or leisure activities.

Statistical analysis

Data was coded and analysed using the Statistical Package for
the Social Sciences (SPSS) v.22.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used and non-parametric tests were
performed.

Results

There were 250 responses in total, giving a response rate of
11.3%. There was a male preponderance (78.8%), as might

be expected. The median age of responders was 40-50 years
(35.2%) (Figure 1). Two-thirds of respondents provided their
country of practice (Figure 2), with a good geographical spread
of responses from all over Europe, North Africa and the Middle
East as well as Japan and Australasia. The highest response rates
were from those working in the Netherlands (15.6%), Denmark
(8%), Sweden and Australia (both 6.8%).

Ninety-eight per cent of those who responded do perform ESS
so were asked to continue; 95.2% completed the survey. Of
these, 32.4% perform less than 50 endoscopic procedures per
year, 44.5% between 50 and 100 per year, and 23.1% perform
more than 100 endoscopic cases each year (Figure 3). Figure 4
shows the duration of endoscopic practice among respondents.
The majority of surgeons (78.6%) perform ESS standing rather
than sitting, and 82.3% operate from the monitor screen rather
than via the endoscope itself. As expected, most are right-han-
ded (94.5%) and stand on the right side of the table (78.2%).

Nearly 80% of surgeons reported some sort of musculoskeletal
symptom(s), with only 23.5% experiencing none. Pain (63.3%)
and stiffness (54.9%) were the most common symptoms, with
paraesthesia in 12.8%. The most frequently affected body areas
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Figure 1. Age distribution of respondents.

were the neck (60.3%), back (59.8%) and shoulders (50.8%), alt-
hough over 10% of surgeons also reported symptoms in the fin-
gers (17.9%), wrists (11.7%), thumbs (10.6%) and knees (10.6%);
Figure 4 shows these results in further detail. Whilst symptoms
were bilateral in 51.2%, one-third reported that their symptoms
were ipsilateral to the endoscope and 16.7% were contralateral.
The majority of surgeons (44.5%) described their symptoms as
ongoing for between one and five years, with 31.8% for over

10 years. On a pain scale, 53.9% of respondents rated their pain
as mild, 37.5% moderate and 8.5% reported severe pain. Just
over one quarter of those affected felt that their symptoms
affected their ability to enjoy recreational or social activities,
but only 7.9% had ever taken any time off work because of their
symptoms. Medical advice and/or treatment had been sought
by 26.7% of surgeons. A specific diagnosis had been made in
19.5% of respondents, half of which were prolapsed cervical

or lumbar vertebral discs. The remaining diagnoses included a
traumatic thoracic vertebral fracture, osteoarthritis of the fingers
or knees, “tennis elbow” (lateral epicondylitis), and avascular
necrosis of the humerus.

Free text comments were invited on suggestions for avoiding
the development of musculoskeletal symptoms. The most
common of these, in over one third of responses, was to ensure
a good posture while operating and take regular rests during
procedures. Sitting rather than standing was felt to be helpful by
one quarter of those who commented, although the opposite
advice was also given. The position of the monitor screen was
felt to be important by nearly one-fifth, to avoid twisting or
straining. Other suggestions included regular exercise outside
the operating theatre, limiting the number of cases per list, and
operating more quickly!

There was a statistically significant correlation between muscu-
loskeletal symptoms attributed to the use of the endoscope or
body posture during ESS and the number of procedures per-
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Figure 2. Number of responses by country.

formed per year, with symptoms more likely to occur in those
performing a greater number of endoscopic surgeries (p<0.01).
Symptoms were significantly more common in those who per-
form ESS standing up (p<0.01), and in those who operate with
a beam-splitter or the endoscope alone (p<0.01) rather than
using a monitor. There was also a positive correlation between
symptoms and being right-handed (p<0.01) and operating to
the right of the table (p<0.01). There was no statistically signifi-
cant correlation between age group and symptoms.

When these responses are compared to the results of the UK
survey, there was a lower percentage response rate for the Euro-
pean survey (11.3% compared to 22.4% in the UK survey) ®. The
actual number of responses was larger (250 responses compa-
red to 82 in the UK) due to the significantly larger membership
of the ERS. The demographics were similar, with a slightly higher
percentage of European surgeons (17.7%) using the endoscope
rather than the monitor; in the UK only 7% do not use the
monitor.

A similar percentage of surgeons reported musculoskeletal
symptoms in both surveys, with pain and stiffness the most
common. The back, neck and shoulders were the most frequent
site of symptoms, with over 50% reporting bilateral symptoms
in both surveys. The impact of these symptoms on work or
leisure activities was similar across both groups, and a specific
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diagnosis had been made in the same percentage of surgeons.

Both studies found a positive correlation between symptoms
and operating in a standing position. The UK study also reported
a positive correlation with increasing age, which was not found
in this larger survey.

Discussion

It has been reported previously that surgeons are at a high risk
of developing musculoskeletal symptoms, both as a result of the
physical nature of their work and the mental intensity that ac-
companies it ©. Such symptoms may adversely affect surgeons’
long-term health, their productivity and longevity, and could
potentially affect patient care. The global mean prevalence of
back pain is reported to be approximately 12%, but numerous
studies have shown that back pain is experienced by 60-80% of
endoscopic surgeons ©. Endoscopic and laparoscopic surgeons
experience similar symptoms ®.“Minimal access surgery-related
surgeon morbidity syndromes” have been described, constitu-
ting a spectrum of surgery-related injuries, the major factors in
which are fatigue, overuse syndrome and imperfect ergonomics
7). Ergonomics is the study of efficiency within the working envi-
ronment; good ergonomic principles should be applied to make
that environment as comfortable and safe as possible for the
worker. Two-thirds of ENT surgeons do not feel knowledgeable
about ergonomics @,
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Figure 3. Number of ESS procedures per annum.

A web-based survey of gynaecologists found symptoms af-
fecting the back in 76%, neck in 73%, shoulder in 66% and wrist
and/or hand in 61% ©. Thirty-five per cent felt that their surgical
performance suffered, and 36% reported that their hobbies
were affected. In similar studies, nearly 80% of laparoscopic and
thoracoscopic surgeons also complained of discomfort in the
neck, shoulders and back ® . The thoracic surgeons felt that
their symptoms were related to a static position, incorrect moni-
tor and table heights and the use of foot pedals ©.

When general surgeons were surveyed, over 80% reported
musculoskeletal symptoms in at least one body area, most
commonly the neck (83%), back (68%) and shoulder (58%) .
Eighty-nine per cent related their symptoms to their posture
during surgery. Over 80% of plastic surgeons reported at least
one musculoskeletal injury including muscle strain, neck pain,
shoulder arthritis and carpal tunnel syndrome V. Microscope
use was particularly associated with neck and back pain, and
this was also noted in a previous survey of UK ENT consultants
2 Neck pain was reported in 78% and back pain in 63%, both
of which were more common in otologists and head and neck
surgeons than rhinologists, thought to be due to the static pos-
tures and prolonged sitting required for microscope work. Over
half of those surveyed attributed their symptoms to work.

An American study found that 73% of ENT surgeons feel that the
ergonomics of ESS cause fatigue, and 77% reported symptoms
as a result of performing ESS “. Sixty-three per cent described
symptoms in the shoulder, 54% in the hands and 46% in the
neck; 23% had sought medical advice.

Surveys, whether online or postal, typically have a low response
rate. Although we had a large number of respondents, the
overall response rate was 11.8%; similar surveys in other surgical
specialities report response rates from 7.9% to 68%, with a me-
dian response rate around 20% “>&11,

We found a significant correlation between musculoskeletal
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Figure 4. Duration of endoscopic practice in years.

symptoms and operating standing up, as did the UK study ©.
Our results also showed a significant association with being
right-handed and operating to the right of the table, but other
studies have shown no association with standing or handed-
ness ®. We had larger numbers overall than these studies but
the number of left-handed surgeons is small, which may have
biased our results.

The link between musculoskeletal symptoms and operating
whilst standing up, rather than in a seated position, has long
been recognised 3. Prolonged standing is also associated with
varicose veins, venous thromboses and intervertebral disc pro-
blems 9. Posture is stabilized and sway is reduced by even very
light touch such as leaning on the operating table or resting the
endoscope on the upper part of the nasal rim @, Gel floor mats
have been shown to produce significant reduction in discomfort
in laparoscopic urological procedures %

This survey found a significant correlation between operating
with a beam-splitter or the endoscope alone, rather than using

a monitor, and musculoskeletal symptoms. This is likely to be
due the position required to look directly down an endoscope,
whereby the trunk and neck are flexed and rotated "*. Propo-
nents of the endoscope/beam splitter suggest that spatial orien-
tation is better than with a monitor, but studies have found no
difference in manual precision or complications 47, Studies in
dentists have shown an association between neck pain and neck
flexion and rotation, with symptoms reported in up to 93% 1829,
This is also thought to be due to the static position adopted for
most of their work. Static positions cause increased muscular
fatigue with time, and surgeons are more likely to maintain a
static posture when concentrating very hard ?".

Five key ergonomic factors have been suggested to affect surge-
ons’ posture during minimally invasive surgery: static body pos-
ture, foot pedals, monitor position, table height and instrument
design 2. Other suggested causes include adopting awkward
postures during surgery and repetitive motions. Younger surge-
ons are perhaps more likely to grip instruments more strongly
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Figure 5. Site of musculoskeletal symptoms.

and assume more contorted positions due to a lack of experi-
ence @, ENT surgeons have been shown to spend over 50% of
their operating time with their heads flexed, rotated or twisted
@9, Laparoscopic surgery is associated with a more static posture
and significantly higher movements of the shoulder, elbow and
wrist 2%, Surgeons often hover their foot over pedals, even when
sitting, which adds to poor posture and leg discomfort. More
ergonomic pedal designs and finger-switch instruments have
been suggested as solutions .

Monitors should allow for height adjustment so that the
surgeon’s visual and motor axes can be aligned as much as pos-
sible. The monitor should be positioned in front of the surgeon
and slightly below eye level at approximately one metre away
to minimize eye strain @*'*29, The vertical direction of gaze for
minimal eye strain should be 5-35 degrees below the Frankfort
plane @®. The optimal table height allows instruments to be at
elbow height; if they are held above that then there is incre-
ased upper limb muscle work. If the table is too low then trunk
flexion increases, and vice versa ?.

Endoscopic instruments require more effort to perform the
same manoeuvre compared to an open procedure because
instruments are three to nine times less efficient in the transfer
of mechanical force from handle to tip . Ring-grip instruments

require more effort than shank handles and have been reported
to cause digital neuropraxia from pressure points ?. Innovative
instrument design would improve surgeon comfort and ef-
ficiency.

Muscle endurance training has been recommended to reduce
surgeon morbidity, and ergonomic principles should be part

of surgical training. The Alexander technique, which reportedly
improves the positional relationship between the head, neck
and spine during activity, has been shown to improve surgeon
posture with subsequent reduction in discomfort and fatigue .
Others have suggested routine conditioning with stretching and
exercise during the day "". Elbow rests have been suggested

to reduce activity in neck and shoulder muscles as well as the
lower back, and can double endurance time . However, the
ideal design and height has yet to be found.

Conclusion

This pan-European survey provides further evidence of the

high prevalence of musculoskeletal problems attributed to

ESS among rhinologists. Endoscopic skull base procedures are
longer and physically more demanding than standard ESS cases,
and are becoming more common #. This will only serve to
increase the overall problem. Endoscopic surgeons should be
aware of ergonomic factors that may reduce the development
of such symptoms, including surgeon posture, monitor position
and instrument design.
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1 Do you or have you experienced any of these symptoms that you can attribute to the use of endoscopy or your body posture during ESS
procedures: pain stiffness, paraesthesia, or none?

2 Ifyou have experienced any of these symptoms that you can attribute to the use of endoscopy or your body posture during ESS, which area
of your body was affected: neck, head, shoulders, elbows, wrists, thumbs, fingers, back, hips, knees, ankles, feet, other (please specify)?

3 Isthe affected area of your body: On the side you hold the endoscope, on the side you hold the surgical instruments or both?

4

How long have you suffered with your current symptoms?

5 How would you rate the severity of your symptoms on a scale of 0-10 (10 being the worst pain)?

6

Have your symptoms interfered with your hobbies, recreational or social activities?

7  Have you required time off work because of the severity of your symptoms?

8

Have you sought medical advice, treatment or surgery because of your symptoms?

9  Have you had a specific problem diagnosed such as prolapsed disc?

0

110

Have you any comments or advice for new ESS surgeons to avoid/minimize these potential occupational hazards ?



