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Background: Musculoskeletal injuries are more common among surgeons than
among the general population. However, little is known about these types of
injuries among plastic surgeons specifically. The authors’ goals were to evaluate
the prevalence, nature, causes, and potential solutions of these musculoskel-
etal injuries among plastic surgeons in three different countries: the United
States, Canada, and Norway.

Methods: A survey was e-mailed to plastic surgeons in the United States, Cana-
da, and Norway, soliciting their demographics, practice description, history of
musculoskeletal issues, potential causes of these symptoms, and proposed sug-
gestions to address these injuries. The prevalence of various musculoskeletal
symptoms was calculated, and predictors of these symptoms were evaluated
using multivariate logistic regression.

Results: The survey was sent to 3314 plastic surgeons, with 865 responses (re-
sponse rate, 26.1 percent); 78.3 percent of plastic surgeons had musculoskel-
etal symptoms, most commonly in the neck, shoulders, and lower back. U.S.
surgeons were significantly more likely to have musculoskeletal symptoms than
Norwegian surgeons (79.5 percent versus 69.3 percent; p < 0.05); 6.7 percent
of all respondents required surgical intervention for their symptoms. The most
common causative factors were long surgery duration, tissue retraction, and
prolonged neck flexion. The most common solutions cited were core-strength-
ening exercises, stretching exercises, and frequent adjustment of table height
during surgery.

Conclusions: Plastic surgeons are at high risk for work-related musculoskeletal
injuries. Ergonomic principles can be applied in the operating room to de-
crease the incidence and severity of those injuries, and to avoid downstream se-
quelae, including the need for surgery. (Plast. Reconstr. Surg. 141: 165e, 2018.)

hours, and high stress levels to improve their

patients’ lives. In the process, they often
neglect their own physical and mental health.
Indeed, there is growing recognition that sur-
geons must address their own health if they wish
to be effective healers of others,' and that physi-
cian well-being is essential for satisfactory patient
outcomes.*

Surgeons brave long training, arduous work
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Painful musculoskeletal conditions are par-
ticularly common among surgeons. Studies have
estimated that 60°* to 90 percent’ of all surgeons
suffer from pain and stiffness in their neck, back,
or shoulders.® Among urologists, a dose-response
relationship has been demonstrated between sur-
gical volume/case length and severity of musculo-
skeletal symptoms.”

Plastic surgeons are at particularly high risk
of developing musculoskeletal symptoms. One
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study found that among various surgical special-
ties, plastic surgeons had the highest likelihood of
having musculoskeletal pain.® Ninety-four percent
of plastic surgeons experienced musculoskeletal
pain regularly, and in 27 percent of those cases,
the pain occurred during or after microscope use.

Little has been written about the nature, prev-
alence, causes, and potential solutions of musculo-
skeletal symptoms in plastic surgeons. The impact
of work-life balance on musculoskeletal symptoms
has also not been well studied. It is well known
that the Scandinavian health care system places
more emphasis on work-life balance compared
with North American health care systems.”!’ The
effects of this enhanced work-life balance on phys-
ical health are unclear.

Our purposes with this study were to evalu-
ate the prevalence and nature of musculoskeletal
injuries in plastic surgeons in the United States,
Canada, and Norway; to pinpoint specific factors
and behaviors that may lead to those symptoms;
and to suggest potential solutions. Our hypothesis
was that musculoskeletal injuries among U.S. and
Canadian plastic surgeons would be more com-
mon than among Norwegian counterparts, in part
because of systemic, social, and cultural health
care differences.

METHODS

After approval by the institutional review
board at our institution, a survey was sent by e-mail
to members of the American Society of Plastic
Surgeons, the Norwegian Association of Plastic
Surgeons, and the Canadian Society of Plastic Sur-
geons. The entire memberships of the Norwegian
Association of Plastic Surgeons and the Canadian
Society of Plastic Surgeons were surveyed. For the
American Society of Plastic Surgeons, the Society
sent the survey to approximately one-third of the
membership whose characteristics were statisti-
cally representative of the membership as a whole.
This is because of the American Society of Plastic
Surgeons’ policy to not send surveys to the entire
membership, to avoid survey fatigue among mem-
bers. The survey collected information related to
basic demographics, job description, and history
of musculoskeletal symptoms (Table 1).

The demographics of the three populations
of surgeons were compared using analysis of vari-
ance. Univariate analyses of predictors of muscu-
loskeletal symptoms were performed using the
chi-square test. Binary logistic regression was used
to perform multivariate analysis of the predictors
of musculoskeletal symptoms.
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RESULTS

The survey was sent to 3314 plastic surgeons.
This included 2651 members of the American
Society of Plastic Surgeons (a statistically repre-
sentative sample of the entire American Society
of Plastic Surgeons membership), 216 members
of the Norwegian Association of Plastic Surgeons,
and 447 members of the Canadian Society of
Plastic Surgeons. Eight hundred sixty-five plas-
tic surgeons responded, for an overall response
rate of 26.1 percent (23.9 percent in the United
States, 34.7 percent in Norway, and 34.9 percent
in Canada).

The three populations were mostly similar, but
more U.S. surgeons practiced cosmetic surgery,
and more Canadian and Norwegian surgeons
practiced microsurgery (Table 2). Hand was the
dominant specialty among Canadian surgeons,
who also tended to perform the highest yearly
number of surgical procedures.

Opverall, 78.3 percent of all respondents had
work-related musculoskeletal symptoms, with a
significantly higher prevalence in U.S. surgeons
than in Norwegian surgeons (Table 3). The most
common symptom was pain, followed by stiffness,
fatigue, and numbness; 7.3 percent of surgeons
had to decrease their workload over the long term
because of their symptoms, and 9.7 percent had
to take time off specifically because of job-related
musculoskeletal injuries (average of 43.9 days
total over their career). The most common loca-
tions of the symptoms were the neck, shoulders,
and lower back. Symptoms most often manifested
late (several hours) after surgery, but 13.6 per-
cent of respondents with symptoms had chronic,
persistent symptoms. Surgeons felt that the pro-
cedures most likely to trigger or exacerbate their
symptoms were microsurgery, augmentation
mammaplasty, and suction lipectomy. The most
common factors or maneuvers implicated in their
symptoms were long surgery duration, retraction
of tissues, and prolonged neck flexion.

Also, 6.7 percent of respondents required
surgery to treat their symptoms. The most com-
mon operations required were spinal fusion/
diskectomy, carpal tunnel release, and hand sur-
gery (most commonly arthroplasty). When asked
about solutions or techniques that they had used
to improve their symptoms, respondents most
commonly cited core-strengthening exercises,
stretching exercises, and adjusting the table
height frequently during surgery.

Musculoskeletal symptoms were most prev-
alent among U.S. plastic surgeons (p = 0.04
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Table 1. Questionnaire Sent to Plastic Surgeons in the Three Regions

1.

10.
11.

12.

13.

14.

15.

What is your age range?

a. <3byr

b. 35-44yr

c. 45-b4yr

d. 55-64yr

e. 26b5yr
What is your gender?
a. Male

b. Female

What is your practice type?

a. Solo private practice

b. Group private practice

c. Hospital-employed

d. Academic

Which of the following most closely approximates your practice distribution?
a. 100% cosmetic

b. 75% cosmetic, 25% reconstructive
c. 50% cosmetic, 50% reconstructive
d. 25% cosmetic, 75% reconstructive
e. 100% reconstructive

What is your dominant hand?

a. Right

b. Left

c. Both

What is your glove size?

a. bb

b. 6

c. 65

d. 7

e. 75

f. 8

g. 85

h. 9

What is your main area of specialization? (Check all that apply)
a. Microsurgery

b. Adult craniofacial

c. Pediatric craniofacial

d. Aesthetic

e. General reconstructive

f.  Hand surgery

g. Burn surgery

h. Breast reconstruction

How many surgical cases do you perform every year?
a. <100

b. 100-300

c. 300-600

d. >600

Have you ever sustained a musculoskeletal injury directly related to your job as a surgeon?
a. Yes

b. No

If you answered yes to question 9, please describe the injury, and the circumstances under which it may have occurred.
If you answered yes to question 9, has this injury caused you to decrease your surgical workload?
a. Yes (if so, how much in percent?)

b. No

If you answered yes to question 9, have you ever had to take time off work because of this injury?
a. Yes (if so, how long?)

b. No

If you answered yes to question 9, have you ever had to have surgery for this injury?

a. Yes (if so, how many and what kind of surgery?)

b. No

Have you ever had any physical discomfort or symptoms you would attribute to your job as a surgeon?
a. Yes

b. No

If you answered yes to question 14, which of the following apply? (Check all that apply)

a. Numbness

b. Stiffness
c. Fatigue
d. Pain

e. Other

(Continued)
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Table 1. Continued
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16. If you answered yes to question 14, which body parts are most commonly affected? (Check all that apply)

a. Head
b. Neck
c.  Shoulders
d. Upper back
e. Mid back
f.  Lower back
g.  Upper extremities
h. Hands
i.  Lower extremities
j. Feet
k.  Other
17. If
a.  During surgery
b. Immediately after surgery
c. Later after surgery (starts hours or days later)
d. Persistently

f you answered yes to question 14, when do these symptoms or discomforts bother you?

18. If you answered yes to question 14, performing what surgical procedure(s) is most likely to cause your symptoms? (Open

field for comment)

19. Ifyou answered yes to question 14, what measures have you taken to minimize these problems or conditions? (Check all

that apply)

a. None

b. Avoidance of exacerbating activity (please describe how) (Open field for comment)
c. Modification of work environment (please describe how) (Open field for comment)
d. Physiotherapy

e. Exercise (please describe) (Open field for comment)

f.  Other

20. What advice would you offer other plastic surgeons who hope to avoid job-related musculoskeletal injuries? (Open field

for comment)

compared with Norwegian surgeons), those in the
45- to b4-year age group (p = 0.006 compared to
those aged 35 to 44 years; p = 0.007 compared to
those aged 65 years and older), female surgeons
(p = 0.009 compared to male surgeons), those
with a 100 percent cosmetic practice (p = 0.03
compared to those with a 50 percent cosmetic, 50
percent reconstructive practice), and those with
glove size 6 (p = 0.03 compared to glove size 8.5)
(Table 4). The main protective factor was per-
forming fewer than 100 surgical cases per year
(p<0.01 compared to 100 to 300, 301 to 600, and
>600 cases).

Multivariate regression analysis of potential
predictors of musculoskeletal symptoms demon-
strated the risk factors for musculoskeletal symp-
toms in each body area (Table 5). Female gender
was a risk factor for symptoms in the head, shoul-
ders, upper back, hands, and feet. Specializing in
microsurgery was a risk factor for symptoms in the
shoulders and upper back, whereas specializing in
aesthetic surgery was a risk factor for symptoms
in the head, and specializing in adult craniofacial
surgery was a risk factor for symptoms in the lower
extremities and feet. Specializing in hand surgery
was protective from shoulder and mid-back symp-
toms. Surgeons with smaller glove sizes were more
likely to have musculoskeletal symptoms in their
hands.

168e

DISCUSSION

This study was undertaken because of prior
research showing that plastic surgeons have the
highest risk of musculoskeletal symptoms of any
surgical specialty.® Our study confirms that mus-
culoskeletal symptoms are very common among
plastic surgeons in the United States, Canada, and
Norway. Indeed, we found that neck pain is much
more common among plastic surgeons (52.1 per-
cent) than literature reports on the general pop-
ulation (17.9 percent),"! computer users (23.2
percent),' and even forestry workers exposed to
heavy loads and vigorous vibration (20 percent)."?

Norwegian surgeons appear to be at some-
what lower risk than Americans and Canadians.
The greater emphasis on work-life balance in
Scandinavia is a well-known phenomenon.®! It is
unclear, however, whether that plays a role in the
lower rate of musculoskeletal symptoms among
Norwegian plastic surgeons. It is worth noting
that Norwegian surgeons in our study tended to
perform more reconstructive surgery than cos-
metic surgery, and that microsurgery, a high-risk
specialty for musculoskeletal symptoms, was espe-
cially prominent in Norway. The fact that Norwe-
gian surgeons are able to perform high volumes
of microsurgery yet have the lowest rates of mus-
culoskeletal symptoms is remarkable, and begs
further investigation. An observation by one of
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Table 2. Demographic and Occupational Details of the Plastic Surgeons in the Study

Overall United States Norway Canada
Total no. surveyed 3314 2651 216 447
No. of respondents 865 634 75 156
Response rate 26.1% 23.9% 34.7% 34.9%
Gender
Male 75.8% 77.6% 64%¢,,° 74.4%
Female 24.2% 22.4% 36%¢,, 25.6%
Practice setting
Academic 23.4% 19.6%° 28% 37.8%
Small group 18.6% 18.6% 21.3% 17.3%
Shared facility 4.9% 5.4% 2.7% 3.8%
Medium group 2.7% 2.1% 12%* 0.6%
Solo 35.1% 39.6% 5.3%4,° 31.4%
Large multispecialty 8.7% 10.1% 13.3% 0.6%°,,"
Large plastic surgery 5.8% 3.9%",,° 17.3% 8.3%
Military 0.6% 0.8% 0 0
Practice mix
100% cosmetic, 0% reconstructive 13.1% 14.2% 12% 9%
75% cosmetic, 25% reconstructive 15.5% 17.7%° 16% 6.4%"
50% cosmetic, 50% reconstructive 17.9% 21%"°,,° 6.7% 10.9%¢
25% cosmetic, 75% reconstructive 31.2% 31.1%" 18.7%¢,,° 37.8%"
0% cosmetic, 100% reconstructive 22.2% 15.9%",,° 46.7%" 35.9%*
Handedness
Right 93.8% 95.6%",, 86.7% 89.7%
Left 4.4% 2.5% 10.7% 9%
Both 1.8% 1.9% 2.7% 1.3%
Main specialty (may choose more than one)
Microsurgery 22.3% 18.6% 34.7%" 31.4%"
Adult craniofacial 5.9% 6% 6.7% 5.1%
Pediatric craniofacial 8.3% 8.2% 4% 10.9%
Aesthetic 51.7% 56.6% 37.3%" 38.5%"
General reconstruction 44.4% 45.7% 53.3% 34.6%°,,"
Hand 25.7% 20.3% 17.3% 51.3%¢,,°
Burn 5.2% 2.5% 21.83%,,° 8.3%
Breast 38.7% 38.8% 48%° 34%
Annual surgical cases
<100 4.4% 4.9% 4% 2.6%
100-300 40.6% 42.9%-¢ 41.3% 30.8%
300-600 38.4% 39.4% 41.3% 32.7%
>600 15.1% 11.5% 9.3% 32.7%¢,,’

“Statistically different from the United States.
"Statistically different from Norway.
‘Statistically different from Canada.

the authors (T.S.W.) who has practiced in both
the United States and Norway is that Norwegian
microsurgeons usually take a break for lunch
before performing the microsurgical anastomo-
sis, thus allowing for a break before using the
microscope. In addition, Norwegians culturally
typically have longer vacations than North Ameri-
cans, and this may provide an opportunity for rest
and recovery from work-related musculoskeletal
symptoms. Another factor that may contribute to
regional differences includes shorter length of
surgery days in countries with socialized medicine
such as Norway and Canada, and a more active
lifestyle among Norwegian surgeons. It should
be noted, however, that these cultural differences
among surgeons have not been studied, and there-
fore this is conceptual and theoretical at this time.

Etymologically, the term ergonomics means
“natural laws of work.”* The aim of the field of

ergonomics is to modify the work environment to
fit it to the worker."'® The field of ergonomics
is most commonly used to study desk and factory
workers, but lessons learned from those fields can
be readily applied to surgeons. For example, in
a factory, the instrument should be made to fit
the worker’s hand size. In the operating room,
size mismatch between the surgeon’s hand and
their instrument is a readily observed but under-
recognized ergonomic error, which may account
for the high prevalence of hand musculoskeletal
symptoms among female surgeons, and surgeons
with smaller hands.

However, there are numerous other ergo-
nomic errors that occur in the operating room
that are less readily noticed. Among desk and
factory workers, the National Institute of Occupa-
tional Safety and Health reported several common
ergonomic errors that lead to musculoskeletal
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Table 3. Work-Related Musculoskeletal Symptoms in Plastic Surgeons*
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Overall United States Norway Canada
Respondents 865 634 75 156
Injury/discomfort related to job 78.3% 79.5%" 69.3%" 77.6%
Type of symptoms (may choose more than one)
Pain 80.8% 81% 80.8% 80.2%
Stiffness 63.5% 64.3% 69.2% 57.9%
Fatigue 53.3% 54.2% 53.8% 49.6%
Numbness 29.7% 31.2% 23.1% 26.4%
Decreased workload because of symptoms 7.3% 6.9% 8% 8.3%
Average % decrease in workload 27% 26% 38% 25%
Time off becasue of symptoms 9.7% 9.6% 9.3% 10.3%
Average time off (days) 439 45.3 32.6 43.6
Surgery required 6.7% 7.1% 2.7% 7.1%
Spinal fusion/discectomy 3.8% 4.4% 1.9% 2.5%
Carpal tunnel release 2.1% 2% 2% 2.5%
Hand surgery 1% 0.8% 0 2.5%
Shoulder surgery 1% 1.2% 0 0.8%
Elbow surgery 0.3% 0.2% 0 0.8%
Hernia repair 0.1% 0.2% 0 0
Hip surgery 0.1% 0.2% 0 0
Body parts affected (may choose more than one)
Neck 66.6% 66.3% 63.5% 69.4%
Shoulders 52% 52% 61.5% 47.9%
Lower back 39.9% 40.1% 44.2% 37.2%
Upper back 38.7% 38.7% 34.6% 40.5%
Hands 38.3% 40.5% 25% 34.7%
Upper extremities 18.2% 18.1% 17.3% 19%
Mid back 16.2% 16.1% 19.2% 15.7%
Feet 13.3% 14.1% 5.8% 13.2%
Lower extremities 11.8% 12.3% 13.5% 9.1%
Head 6.1% 5% 11.5% 8.3%
Timing of symptoms (may choose more than one)
During surgery 19.8% 19.6% 19.2% 20.7%
Immediately after surgery 24.8% 25.8% 21.2% 22.3%
Later after surgery 39.1% 39.1% 36.5% 40.5%
Persistently 13.6% 12.7%" 23.1%" 13.2%
Exacerbating procedures (may choose more than one)
Microsurgery 24.4% 23.8% 19.2% 28.9%
Augmentation mammaplasty 11.8% 11.9% 3.8% 14.9%
Suction lipectomy 11.4% 12.1% 5.8% 10.7%
Abdominoplasty 9.7% 9.7% 11.5% 9.1%
Reduction mammaplasty 9.3% 10.3% 7.7% 5.8%
Rhytidectomy 7.8% 9.3% 1.9% 4.1%
Cleft palatoplasty 6.2% 6.2% 1.9% 8.3%
Body contouring 4.4% 5.2% 1.9% 2.5%
Injectables 0.6% 0.8% 0 0
Exacerbating factors (may choose more than one)
Surgery longer than 3 hr 37.1% 36.5% 38.5% 38.8%
Retraction 13.9% 13.9% 7.7% 16.5%
Prolonged neck flexion 8.6% 8.5% 1.9%" 11.6%"
Loupes 3.2% 1.8% 3.8% 9.1%
Headlight 1.6% 1.8% 0 1.7%
Measures to minimize symptoms (may choose more than one)
Core-strengthening exercises 27.2% 26.8% 32.7% 26.4%
None 22.3% 23% 15.4% 22.3%
Stretching 14.9% 16.9%" 3.8%" 11.6%
Adjust table height frequently 9.7% 11.1% 3.8% 6.6%
Change position frequently 5.8% 6% 5.8% 5%
Sit during surgery 5% 5.5% 1.9% 4.1%
Avoid long cases 4.6% 5% 1.9% 4.1%
Use assistant for retraction 4.3% 4.8% 1.9% 3.3%
Padded floor mats 4% 4.6% 0 3.3%
Compression stockings 1.5% 1.6% 0 1.7%

*The percentages shown are relative to the number of respondents with injury/discomfort related to their job.

“Statistically different from the United States.
"Statistically different from Norway.
‘Statistically different from Canada.
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symptoms, including static/fixed postures, lean-
ing forward or to the side, forward head position,
shoulder abduction, and neck flexion.® Interest-
ingly, one study analyzed surgeon posture, and
found three very similar errors likely to result in
musculoskeletal injuries, as follows'”:

1. Forward head position: Surgeons often uncon-
sciously drift their heads forward, length-
ening the moment arm of the head on the
neck and increasing the effective weight of
the head by 10 pounds for every inch that
the head moves forward."” This leads to
accelerated degenerative changes in the
midcervical spine. The amount of load
on the cervical spine is greatly magnified
by heavy headlights.”® There is also often
concern that loupes may cause neck pain;
however, this has been studied extensively
in dentists and dental hygienists, with no
clear evidence that modern lightweight
loupes increase neck discomfort (although
small, 2.5x loupes were used in the study for
short periods, which may not be generaliz-
able to plastic surgeons)." In contrast, pris-
matic loupes, which allow the surgeon to
work without flexing their neck, have been
thought to theoretically improve neck pain.
However, studies have not demonstrated
decreased neck discomfort with those
loupes.?

2. Sustained and improper shoulder elevation and
internal rotation: This causes fatigue to the
deltoid and trapezius muscles. This error is
most commonly observed when the operat-
ing table is too high compared to the sur-
geon’s height.

3. Pelvic girdle asymmetry: An example of this
is placing most of one’s weight on one
foot, which causes asymmetrical loading,
and back and leg pain. This error is most
commonly observed when the surgeons
are reaching across the patient to the
contralateral side, or when the surgeons
are twisting their body to align their
visual field with the longitudinal axis of
the patient’s body (such as when dissect-
ing the superior subcutaneous tunnel in
an abdominoplasty).

With these ergonomic errors in mind, and
given the results of our survey, we can begin by
outlining two major steps that surgeons can take
in the operating room to reduce their risk of mus-
culoskeletal injury:

1. Setting up the operating room to fit them ergonomi-
cally: Just as surgeons vigilantly verify patient
positioning and padding before starting sur-
gery, they should adapt the operating room
to their body before making an incision.?!
When the operating table is too low, the sur-
geons will need to flex their necks and place
their heads in a forward position, leading
to neck pain. When the operating table is
too high, they will compensate with shoul-
der abduction, leading to deltoid and tra-
pezius strain.” When arm boards are placed
at 90 degrees to the body, the surgeons may
need to twist their trunks awkwardly to work
around the boards, leading to pelvic girdle
asymmetry and low back pain.

2. Being constantly aware of their posture during
surgery, and making frequent adjustments: Sur-
geons who are more aware of their posture,
and who make frequent adjustments to bed
height and to their posture, are less likely
to suffer from musculoskeletal pain than
surgeons who do not.* Static positioning
has been shown to increase the risk of neck
pain in office workers.** Sustained neck
flexion increases the risk of chronic upper
trapezius strain and neck pain two-fold.”
This is particularly prevalent in dental
professionals.?” The upper trapezius strain
has been demonstrated myoelectrically in
workers with chronic neck pain, along with
decreased myoelectric activity in the neck
erector muscles.” High static loads lead
to muscle fatigue and ischemia.?”* Micro-
breaks lasting 30 seconds every 30 to 40 min-
utes, during which the muscles that have
been subjected to static load are moved and
stretched, have been shown to decrease the
risk of musculoskeletal injuries.*!

In addition, surgeons can also take steps
outside the operating room to mitigate muscu-
loskeletal symptoms. Frequent stretching of the
paraspinous musculature decreases the incidence
of neck discomfort.* Strength training of the neck
erector muscles decreases discomfort in women
with chronic neck pain.*¥ Core-strengthening
exercises have been shown, in multiple random-
ized controlled trials, to reduce low back pain.**%
The mechanism of action of core-strengthening
exercises is multifactorial, and includes stabili-
zation of the spine, improvement of blood flow
to the intervertebral disks, and improvement of
mood, thereby decreasing pain perception.’” Our
survey findings are in full agreement with the
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Table 4. Univariate Analysis of Risk Factors for Musculoskeletal Symptoms Related to Plastic Surgery

Proportion with Injury/
Factor Discomfort Related to Job p
Country
United States 79.5% 0.04 (compared to Norway)
Norway 69.3%
Canada 77.6%
Age
<35 yr 73.3%
35-44 yr 75.5%
45-54 yr 85% <0.01 (compared to 35-44 and >65 yr)
55-64 yr 78.6%
265 yr 68.2%
Gender
Male 76.2%
Female 84.9% 0.01
Practice setting
Academic 78.7%
Small group 77%
Shared facility 78.6%
Medium group 87%
Solo 79.3%
Large multispecialty 78.7%
Large plastic surgery 74.5%
Military 60%
Practice mix
100% cosmetic, 0% reconstructive 85% 0.03 (compared to 50% cosmetic, 50% reconstructive)
75% cosmetic, 25% reconstructive 77.6%
50% cosmetic, 50% reconstructive 74.2%
25% cosmetic, 75% reconstructive 80.4%
0% cosmetic, 100% reconstructive 75.5%
Hand dominance
Right 78.8%
Left 83.9%
Both 81.3%
Glove size
5.5 33.3%
6 89.7% 0.03 (compared to 8.5)
6.5 84.5%
7 77.1%
7.5 79.1%
8 77.6%
8.5 71.4%
9 80%
Main specialty
Microsurgery 81.3%
Adult craniofacial 86.3%
Pediatric craniofacial 83.3%
Aesthetic 80.1%
General reconstructive 77.9%
Hand 75.7%
Burn 80%
Breast 82.1%
Annual surgical cases
<100 60.5% 0.01 (compared to 100-300, 301-600, >600)
100-300 79.5%
301-600 80.1%
>600 81.7%

literature: core strengthening and stretching were
the two most commonly cited recommendations
among the surgeons in our survey.

One of our survey findings, which has previ-
ously been demonstrated among laparoscopic
surgeons,™ is the increased risk of musculoskel-
etal symptoms in the hand among surgeons
with smaller hands. Surgical instruments are not
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customized to the surgeon’s hand size, and repeti-
tive use of oversized instruments places undue
strain on hand joints. One percent of surgeons in
our survey reported having required steroid injec-
tions or arthroplasty for the treatment of carpo-
metacarpal joint arthritis; 3.3 percent of surgeons
reported having had carpal tunnel syndrome,
and 68.2 percent of these surgeons were female
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Table 5. Multivariate Analysis of Predictors of
Musculoskeletal Symptoms Related to Plastic Surgery

Predictors of Musculoskeletal

Symptoms OR (95% CI) p
Head symptoms
Female 2.28 (1.15-4.56) 0.02
Aesthetic specialty 2.94 (1.14-7.7) 0.03
Neck symptoms
None
Shoulder symptoms
Female 2.15 (1.564-3.01)  <0.001
Microsurgery specialty 1.47 (1.01-2.13) 0.05
Hand specialty 0.64 (0.44-0.93) 0.02
Upper back symptoms
Female 1.92 (1.37-2.78)  <0.001
Microsurgery specialty 1.64 (1.1-2.4) 0.01
Mid-back symptoms
Hand specialty 0.5 (0.29-0.88) 0.01
Lower back symptoms
None
Upper extremity symptoms
None
Hand symptoms
Female 1.5 (1.05-2.13) 0.03
Small glove size* 0.001
Lower extremity symptoms
Adult craniofacial specialty 4 (1.73-9.27) 0.002
Foot symptoms
Female 1.85 (1.1-3) 0.02
Adult craniofacial specialty 3.16 (1.33-7.5) 0.01

*No odds ratio because it is a continuous variable.

(compared with 24.2 percent female surgeons
in our overall sample). In addition to repetitive
motion, another potential risk factor for carpal
tunnel syndrome is vibratory exposure.” Plas-
tic surgeons who perform suction lipectomy are
therefore at high risk for carpal tunnel syndrome,
especially when power-assisted liposuction is used.
The noxious effects of vibration are thought to
result from the tonic vibration reflex: as a reflex-
ive response to the vibration, both agonistic and
antagonistic muscles contract at high frequency to
counteract the vibratory motion and stabilize the
upper extremity.” It should be noted, however,
that the relationship between vibration and car-
pal tunnel syndrome is not proven.* In our study,
we did not find liposuction to be a risk factor for
carpal tunnel syndrome.

We found that, overall, female surgeons were
at higher risk for musculoskeletal injuries. This
has been previously demonstrated by a study on
pediatric otolaryngologists, which found that
women were more likely to have musculoskeletal
symptoms than men.” Indeed, a recent survey of
American Society of Plastic Surgeons members
found that 51 percent of female surgeons were
“often exhausted.”*! This was not simply because
of mismatch between female surgeon hand size
and instrument size, as both gender and hand
size were found to be independent predictors of

increased musculoskeletal symptoms. The cause
of increased musculoskeletal symptoms in female
plastic surgeons is unknown.

Musculoskeletal symptoms in desk and fac-
tory workers progress through three chronologic
phases.*** Early symptoms consist of aching that
occurs during work but resolves completely with
rest. If left unaddressed, the symptoms progress
to an intermediate stage, where they persist even
after cessation of work. The final phase consists
of chronic symptoms, where discomfort never
resolves, even with elimination of the triggering
factor. In our survey, we found that among sur-
geons who had musculoskeletal symptoms, 13.6
percent were in the chronic phase. This is alarm-
ing, because these symptoms may become irre-
versible at that point.

The corollary is that developing good habits
early is essential for a long and productive career
in plastic surgery. Many survey respondents com-
pared plastic surgery to an endurance sport, and
stated that they wished they had taken better care
of their bodies early in their careers. In addition
to leaning the steps of an operation, trainees have
an invaluable opportunity to learn healthy ergo-
nomic habits from their mentors in the operating
room. Although there is no evidence that paying
attention to ergonomics earlier in one’s career
reduces the risk of musculoskeletal injuries, there
is clear evidence that core-strengthening exer-
cises and stretching exercises mitigate those inju-
ries. Patient care is enhanced when surgeons are
healthier,? and it is in the best interest of our
patients that we pay attention to our own bod-
ies. It is also recommended that plastic surgeons
should consider specialty-specific disability insur-
ance to protect themselves in case such symptoms
develop.

Our survey includes a large number of respon-
dents from three different regions, encompass-
ing the entire spectrum of plastic surgery. Our
response rate of 26.1 percent is a statistically valid
response rate, and is actually one of the highest
response rates of any previously published or pre-
sented American Society of Plastic Surgeons sur-
vey, which have response rates between 9.9 and
20.1 percent.**=* That being, said, there are intrin-
sic limitations of any survey-based study, including
the lack of objective data. In addition, our survey
is not validated, as musculoskeletal issues among
plastic surgeons have not been previously studied
and therefore there was no preexisting validated
questionnaire available. The purpose of the ques-
tionnaire, however, was simply to measure preva-
lence of certain issues. A further limitation is that
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we do not have data on nonresponders in our
study. Even though the surveyed American Society
of Plastic Surgeons population was statistically rep-
resentative of the entire Society, responders may
not be representative of the population of plastic
surgeons at large. That being said, it is not appar-
ent that there exists bias toward surgeons with
musculoskeletal symptoms being more likely to
respond to our survey, as the rate of musculoskel-
etal symptoms in responders is within the range
of previously published rates (94 percent among
plastic surgeons,® 90 to 94 percent among Mohs
surgeons,>® 78.2 percent among pediatric laparo-
scopic surgeons,* and 62 percent among pediatric
otolaryngologists®). On analysis, though, the rec-
ommendations presented stem from the advice of
hundreds of plastic surgeons at various stages of
their careers. Although this is the first large study
on musculoskeletal injuries in plastic surgeons,
the recommendations that we were able to extract
from our participants’ responses are in full agree-
ment with the published ergonomics literature.

CONCLUSIONS

Musculoskeletal injuries are very common
among plastic surgeons, regardless of subspe-
cialty. To sustain a long productive career, plastic
surgeons must pay attention to established ergo-
nomic principles in the operating room, and con-
dition their body outside the operating room. We
found that musculoskeletal injuries were more
common in U.S. surgeons than in Norwegian sur-
geons. Our survey delineates the prevalence and
nature of musculoskeletal injuries in plastic sur-
geons, and helps develop specific recommenda-
tions to reduce the incidence and severity of those
injuries. It would be interesting to see the results
of future surveys including surgeons from other
cultures, such as Asia and Eastern Europe.
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