
Introduction
Adolescent idiopathic scoliosis often be-

comes apparent at or near the onset of puberty, a
period characterized by preoccupation with
physical appearance. Individuals with progres-
sive idiopathic scoliosis may have several pro-

nounced body deformities, including scapular
and rib prominence, uneven shoulders, and an
asymmetric waistline. Spinal fusion surgery
with instrumentation often successfully re-
duces severe curves and minimizes the risk of
curve progression [1,12].  Unfortunately, suc-
cess of surgical technique does not necessarily
translate into patient satisfaction. In fact, pa-
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Abstract     
Background: Patient satisfaction with the cosmetic result of spinal fusion surgery was

studied in 40 cases of adolescent idiopathic scoliosis. Neutral or dissatisfied patients were
compared with satisfied patients in several physical and psychological characteristics. The
aim of the study was to determine whether adolescents generally report satisfaction with
the postoperative appearance of their back after the correction of severe curves and
whether preoperative medical and/or psychological factors could distinguish between pa-
tients who report satisfaction with the cosmetic surgical result from those who report neu-
trality or dissatisfaction. Previous reports emphasize the need for medical outcome re-
search that evaluates both patient satisfaction and technical success. Patient satisfaction
with spinal surgery has largely been evaluated in retrospective studies and most consistent-
ly is related to postoperative cosmesis and degree of curve correction.   

Methods:  40 adolescents with idiopathic scoliosis without any comorbidity who were
10 years of age or older were studied preoperatively by physical and psychological meas-
urements.     

Results: Of patients undergoing surgical correction of severe curves, 50% reported sat-
isfaction with the cosmetic result. Neutral or dissatisfied patients were more likely to have
a King II or King IV curve types and less correction than satisfied patients. Preoperative
psychological difficulties (P< 0.05) and unmet expectations regarding postoperative
cosmesis (P<0.05) were more common among neutral or dissatisfied patients.    

Conclusion: Most adolescents with idiopathic scoliosis expressed satisfaction with the
cosmetic surgical result. Preoperative physical characteristics, psychological difficulties,
and unrealistic expectations regarding postoperative cosmesis are associated with patient
neutrality or dissatisfaction. 
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tient satisfaction with the surgical result ap-
pears unrelated to the physical benefits of
spinal fusion surgery [4] which include the
preservation of pulmonary function and the
prevention of osteoarthritis [4]. The cosmesis
of the back and shoulders, however, is critically
important to the adolescent with idiopathic sco-
liosis [11] making the patient’s perception of
postoperative cosmesis a salient indicator of
satisfaction with the surgical result.

Understanding the sources of patient satis-
faction with the surgical outcome may be bene-
ficial to surgeons in several ways. First, an
awareness of the sources of patient satisfaction
allows surgeons to appreciate which aspects of
surgical correction are important to the adoles-
cent, aside from mechanical correction. Out-
come research validates medical interventions
through a comparison of technical success with
patient perception of well being [4]. Therefore,
the demonstration of mechanical correction and
patient satisfaction are effective methods for
assessing outcome and justifying surgical pro-
cedures. Second, understanding how preopera-
tive physical and psychological traits relate to
postoperative satisfaction allows surgeons to
approach surgical candidates with greater sen-
sitivity. Preoperative identification of physical
and/or psychological characteristics associated
with patient neutrality or dissatisfaction, and
assessment of unrealistic patient expectations
regarding the postoperative cosmesis, allow
surgeons to address concerns before surgery,
possibly mitigating a negative reaction to the
surgical result.

This study was undertaken to investigate pa-
tient satisfaction with spinal fusion surgery.
Specifically investigated were the following re-

search  questions:
1. Are adolescents generally satisfied with

the postoperative appearance of their back after
the correction of severe curves?

2. Do preoperative medical and/or psycho-
logical factors distinguish patients who are
more likely to be satisfied with the cosmetic
surgical result from those who are more likely
to be neutral or dissatisfied?

Methods
Sample size and selection criteria
Potential candidates for this study included

patients diagnosed with adolescent idiopathic
scoliosis without comorbidity, including body
image disfigurement from congenital or trau-
matic causes, and patients requiring both ante-
rior and posterior spinal fusion.

From 2006 to 2007, an attempt was made to
recruit 40 consecutive surgical patients and
their families, being treated by one of three or-
thopedic surgeons. 

Physical Development and Measures of Cos-
metic Deformity

Menarchal status was determined by the pa-
tient’s and the parent’s report of onset of
menses. Height and weight were measured at
admission to hospital before surgery (Table 1).
One surgeon (JGB) measured Cobb’s angle on
the preoperative standing posteroanterior radi-
ograph.

Psychological Assessment
After written informed consent was obtained

from each patient’s parent or legal guardian, pa-
tients completed the preoperative assessment
within 2 weeks before surgery. The patients
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Table 1. Medical and physical development variables.
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completed several self-report questionnaires
including the Offer Self-Image Questionnaire
Revised (OFFER) [9], the Multidimensional
Body-Self Relations Questionnaire (MBSRQ)
[2], and the Pre-surgery Questionnaire.

The OFFER, a 129-item, standardized, self-
report instrument, evaluated multiple areas of
body satisfaction and self-image. The MBSRQ,
a 69-item, standardized self-report inventory
measured patients’ satisfaction with their phys-
ical appearance, health, and fitness. The Pre-
surgery questionnaire requested information
about adolescents’ expectations regarding sur-
gical outcome and their preoperative levels of
participation in social and physical activities.

Six weeks after surgery, the patient returned
for a follow up appointment, during which he or
she completed the postoperative assessment,
which included the OFFER, the MBSRQ, and a
Post-surgery questionnaire (Table 2). The Post-
surgery questionnaire required adolescents to
rank their degree of satisfaction (1= Definitely
Disagree through 5= Definitely Agree) with
both the physical result and the cosmetic surgi-
cal result, and their overall medical care. Pa-
tients again provided information about partici-
pation in social and physical activities, relation-
ships with parents, and school performance.

Preoperative and postoperative comparisons
were performed by use of the paired t test. The
two-sample t test was used for group compar-
isons and correlational analyses to evaluate the
correspondence between physical and psycho-
logical characteristics and patient satisfaction
with the cosmetic result. The results were con-
sidered to be statistically significant at P< 0.05.

Results
The sample consisted of 40 patients, 21 girls

and 19 boys, ranging in age from10  years to 24
years (means age 16.67 years). The sample in-
cluded 6 premenarchal girls at the time of sur-
gery and 15 postmenarchal girls (mean number
of months postmenarchal was 19; range: 2-76
months).

Physical development and body measurements
Surgical correction of the curvature resulted

in significant reductions in structural deformi-
ties such as Cobb’s angle.

The maximum Cobb angles ranged between
45 and 140 (84.875).The number of patients
and the Cobb angles for each King type classifi-
cation [5] are given in Table 3. Assessment of
skeletal maturity was made by the Risser [10]
method; 1 patient was Risser 1, 6 patients were
Risser 2 , 8 patients were Risser 3, 18 patients
were Risser 4  and 7 patients were Risser 5 at the
time of the operation. With regard to the surgi-
cal approach, 18 patients had posterior spinal
fusions, and 22 had anterior and posterior fu-
sion.

Four of the 40 patients (10%) reported com-
plications. One patient who experienced dyses-
thesia in the right lower extremity after surgery
was referred for physical therapy and a transcu-
taneous electrical nerve stimulator unit. This
symptom resolved by 3 months after surgery. In
one patient, a superficial wound infection de-
veloped and was treated successfully with sur-
gical debridement. 

In another patient, a deep wound infection
developed that required surgical removal of
grafts; healing occurred without further com-
plications. The fourth patient began to experi-
ence pain at the location of the lower cross-link
approximately 6 months after surgery and un-
derwent removal of the lower portions of the
rods and three hooks on either side of the spine.
In the latter two patients who required second
procedures, the complications developed after
their postoperative assessment by the orthope-
dic surgeons.

Because these two patients did not report
complications until after the psychological
evaluation, their data were included in the
study. Thus, the four patients who experienced
complications were included in the psychologi-
cal follow up evaluation.
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Patient satisfaction with the cosmetic result
of  surgery

Of the 40 surgery patients who completed the
post surgery questionnaire, 50% expressed
overall satisfaction with the cosmetic result of
surgery, 47.5% reported neutrality, and 2.5%
reported dissatisfaction with postoperative
cosmesis (Table 2 , item 7). Specifically, 57.5%
indicated that they liked their physical appear-
ance after surgery, 27.5% reported neutrality,
and 15% expressed dissatisfaction with their
postoperative appearance (Table 2, item 2).
Sixty percent reported either satisfaction or ex-
treme satisfaction with the appearance of their
back and shoulders (Table 2 , item 1), 35% felt
neutral, and 5% felt dissatisfied with the post-
operative cosmesis. 46.5 % expressed satisfac-
tion with the scar’s appearance (Table 2 , item
3), 32.5 % reported neutrality, and 15% report-
ed dissatisfaction. 17.5 % reported no disap-
pointment with the residual curve (Table 2, item
5), 57.5% felt neutral, and 22.5% expressed dis-
appointment. 57.5 percent of patients agreed
that the surgery improved their “looks” (Table 2
, item 4); only 6 patients agreed with the state-

ment that surgery brought about a worse ap-
pearance than before the surgery (Table 2 , item
6).

Patients receiving anterior and posterior fu-
sion expressed significantly greater disappoint-
ment with the scar appearance than those re-
ceiving posterior fusions (P<0.01, student’s t
test). However, patients receiving anterior and
post fusions reported significantly greater satis-
faction with the appearance of their back and
shoulders than patients receiving posterior fu-
sions (P<0.005, student’s t test).

This may be associated with the finding that
anterior and posterior fusion patients had sig-
nificantly smaller postoperative Cobb angles
and significantly larger amounts of curve cor-
rection than posterior fusion patients (P<0
0.001, student’s t test).

The measures for King types I, II and V
curves are listed with the Cobb angle of the up-
per curve on top and measure of the lower curve
below it. The measures for King type V curves
are the Cobb angles of upper and lower thoracic
curves.

A relation appears to exist between dissatis-
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Table 2. Frequency distribution for items assessing postoperative patient satisfaction with the cosmetic surgical result.

Table 3. Mean Cobb’s angle measurements for the various curve types.
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faction and classification of the curvature ac-
cording to King et al [5]. A larger percentage of
those patients who reported neutrality or dissat-
isfaction with the cosmetic result of surgery had
King II or King IV curves. 15 of the 26 patients
(57.5%) with King II curve were in the neutral
/dissatisfied group, and 2 of the 3 patients
(66.6%) with a King 4 curve were in the neutral
/dissatisfied group ( Table 4).

Psychological Variables
Offer Self – Image Questionnaire 
Positive correlations existed between post-

operative satisfaction with surgery and preop-
erative emotional stability (r= 0.51, P<0.001),
mental health (r = 0.49, P<0.01), social func-
tioning (r = 0.54, P<0.001), self-confidence (r=
0.57, P<0.0001), and total self-image (r =0.49,
P<0.01). These correlations suggest that the
better the psychological adjustment before sur-
gery, the greater the patient satisfaction with the
cosmetic result. Student’s t test showed that pa-
tients in the neutral/dissatisfied group scored
significantly lower than did satisfied/very satis-
fied patients on measure of emotional  stability
(P<0.05), mental health (P<0.001), social func-
tioning (P<0.05), and total  self-image (P<0.05)
before surgery. Mean score for the neutral/dis-
satisfied group fell in the lower limit of the av-
erage range and indicate increased risk for psy-
chopathologic conditions, problems peer rela-
tionships, and feeling of loneliness and isola-
tion. Statistically significationt difference be-
tween the neutral /dissatisfied group and the
satisfied/very satisfied group on self-image
scores were maintained at the 8-month follow –
up period. 

Multidimensional Body-Self Relations Ques-
tionnaire

No differences were found between neutral/
dissatisfied patients and satisfied/very satisfied
patients with regard to preoperative body satis-
faction variables. However, after surgery neu-
tral/dissatisfied patients were significantly less

satisfied with their bodies especially the mid-
torso (waist and stomach) and upper torso re-
gions. (chest or breasts , shoulders, arms) than
were the satisfied/very satisfied patients
(P<0.05, Student’s t test). In addition, paired
sample t test, comparing preoperative with
postoperative result, showed significant de-
creases in satisfaction with the midtorso and
upper regions for patients in the neutral /dissat-
isfied group (P<0.05). Because surgery mostly
affects the midtorso and upper torso regions,
these results corroborate their classification as
“neutral or dissatisfied” patients. 

Preoperative Questionnaire
Student’s t test showed that patients in the

satisfied/very satisfied group expressed more
certainty about the desire for surgery (P<0.05).
They anticipated greater satisfaction with their
physical appearance after surgery (P<0.05) and
believed the surgery would make their back
stronger for recreational activities (P<0.05)
than those in the neutral /dissatisfied group. 

Discussion
50% of patients expressed satisfaction with

the postoperative appearance of their back after
surgical correction of severe curve. Neutral or
dissatisfied patients, with an otherwise satisfac-
tory medical outcome, had identifiable differ-
ences in preoperative medical and psychologi-
cal variables in comparison with their satisfied
counterparts. Patients who underwent anterior
and posterior fusion generally expressed more
disappointment with the postoperative appear-
ance of their scar but indicated greater satisfac-
tion with their back and shoulders than did the
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Table 4. Correlation between overall satisfaction and
King classification.
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patients who underwent posterior fusion. Neu-
tral or dissatisfied patients, in general, were
more likely to be thin and have King II or King
IV curve types than were satisfied patients.
Likewise, dissatisfied female patients were also
more likely to be younger in menarcheal age
than their satisfied counterparts. Thus, the or-
thopedist should be particularly sensitive to
thin girls who are premenarchal or have a
younger menarchal status, because they may be
particularly susceptible to dissatisfaction with
the cosmetic outcome. Age and gender did not
differ between patients who reported satisfac-
tion with the surgical outcome and those who
expressed neutrality or dissatisfaction; howev-
er preoperative and postoperative Cobb angles
and percent curve correction were significant
(P< 0.00). These findings only partially corrob-
orate those of Haher et al [4] who also reported
percent of curve correction as unrelated to pa-
tient satisfaction.

Neutral or dissatisfied patients were more
likely to report a history of sadness, anxiety,
loneliness, problems with relationships, and
negative self perception before surgery than
satisfied patients. These patients did not expect
satisfaction with their physical appearance after
surgery and were less likely to expect that sur-
gery would make their back stronger. They ex-
pressed more ambivalence about the desire for
surgery and reported significant postoperative
dissatisfaction with their midtorso and upper
torso area in comparison with their satisfied
counterparts.

Body satisfaction and self-image scores for
the neutral or dissatisfied groups showed two
subgroups of adolescents. The first subgroup
had preoperative problems in social relation-
ships, psychopathologic states, loneliness and
isolation. Seventy-five percent of this subgroup
expressed dissatisfaction with the cosmetic sur-
gical result. Each body satisfaction rating was
well below the normative mean before surgery.
All except one reported increased feeling of at-
tractiveness at the follow-up period. However,

those measures of self perceived attractiveness
still fell below the normative mean, suggesting
that they continued to perceive themselves as
less attractive than their peers. This group con-
tained adolescents with multiple coping prob-
lems and a more critical, negative view of them-
selves. Other studies have shown strong corre-
lations between feeling of sadness and low
body satisfaction in children and adults [6,7,8]. 

The second subgroup reported satisfaction
with their physical appearance before surgery
but then showed less body satisfaction at the
follow up period, expressing neutrality with the
cosmetic surgical result. On psychological as-
sessment, they showed no adjustment problems
before or after surgery. Whereas this group
liked their physical appearance before surgery
they hoped for substantially improved physical
appearance after surgery.

They likely experienced disappointment as a
result of unmet expectations regarding im-
provement in physical appearance.

The result of this study appears to be clinical-
ly useful in identifying barriers to postoperative
satisfaction with spinal surgery. Referral for
preoperative psychological evaluation may
identify patients who are likely to be neutral or
dissatisfied with the postoperative cosmesis af-
ter spinal surgery. Potential barriers to postop-
erative satisfaction, such as a history of psycho-
logical difficulties or unrealistic expectations
about the likely cosmetic result, can be evaluat-
ed and addressed with the patient and family
before surgery, possibly mitigating a negative
reaction to surgery.

What can be done for patients who are likely
to report neutrality or dissatisfaction with the
postoperative cosmesis? Fortunately, adoles-
cents with a history of psychological difficul-
ties generally appear to benefit from improved
feeling of attractiveness after spinal surgery,
notwithstanding the lower than average rating
of physical attractiveness at the postoperative
assessment. These adolescents report neutrality
or dissatisfaction with the surgical result, but
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psychological intervention may help them cope
with their postoperative recovery and reduce
their anxiety and unhappiness.

For patients with unrealistic expectations,
education regarding the likely surgical out-
comes may improve the long-term postopera-
tive course. Although not measured in this
study, comments from these patients and their
families at  follow up indicate that the amount
of reduced flexibility and the length of the scar
surprised them. Gatchel et al reported that pro-
viding procedural and sensory information be-
fore surgery relieves psychological distress by
giving the patient more control over the situa-
tion. Providing more detailed preoperative in-
formation about change in the appearance of
the scar through the healing process and the po-
tential for reduced back flexibility may dimin-
ish the magnitude of postoperative disappoint-
ment. Surgeons may also wish to discourage
patients who desire surgery for mild to moder-
ate curvature when they display preoperative
physical and psychological characteristics as-
sociated with patient neutrality or dissatisfac-
tion, and when the severity of the curvature
does not threaten physical health.

This study was primarily concerned with pa-
tient satisfaction with cosmesis after surgical
correction of adolescent idiopathic scoliosis.
The limitation of this study includes the lack of
a comparison group to determine whether ado-
lescent with scoliosis differ from those without
disease on the physical and psychological
measures. Also, it cannot be said for certain
whether the differences between preoperative
and postoperative measures are attributable to
surgery or simply to the passage of time. Future
studies should include a healthy comparison
group that is assessed on two occasions compa-
rable to the patients undergoing surgery, using
the same preoperative and postoperative meas-
ures. Preoperative and postoperative differ-
ences in the functional status of the back, and
changes in patient-reported back pain, are po-
tential areas of study for other investigators

wishing to pursue outcomes research in adoles-
cent undergoing surgery for idiopathic scolio-
sis.

Orthopedists recommend surgical treatment
for idiopathic scoliosis based on risk factors for
progression and the conditions potentiality for
detrimental effects on the patient’s health. For
the majority of patients, satisfaction with the
cosmetic result appears to be an ancillary bene-
fit to corrective spinal surgery, providing the
surgeon with an additional incentive to correct
severe curves. Orthopedists should be particu-
larly cognizant of patient’s body type, menar-
chal status, psychological functioning, and ex-
pectations regarding surgery when discussing
the prospect of surgery with the patient and
family. Some patients, however, will undoubt-
edly express neutrality or dissatisfaction with
the cosmetic result, despite an otherwise satis-
factory medical outcome. 

Preoperative psychological evaluation effec-
tively identifies those adolescents likely to re-
port effectively or dissatisfaction with the cos-
metic result of spinal surgery. Orthopedists
should consider referral for preoperative psy-
chological evaluation when spinal surgery be-
comes a likely treatment option for the correc-
tion of scoliosis. Orthopedists’ initial identifi-
cation and subsequent contact with potentially
neutral or dissatisfied patients should focus on
providing procedural and sensory information
regarding surgery, setting realistic expectation
regarding surgical outcome, and referring pa-
tients to an appropriate mental health profes-
sional for treatment when warranted. Surgeons
may also consider discouraging spinal fusion
surgery in patients likely to be neutral or dissat-
isfied when the severity of the curvature does
threaten physical health. 
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