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Background: Fasciotomy with partial fasciectomy for compartment syndrome has had good short-term results, but no long-term
studies have been performed.
Hypothesis: Combining a partial fasciectomy with fasciotomy for compartment syndrome relieves pain and eliminates symp-
toms in the long term.
Study Design: Retrospective cohort study.
Methods: A self-administered questionnaire was given to 62 patients at a mean follow-up of 51 months after surgery.
Results: Of the 50 patients who underwent a single operation, 60% (30) reported an excellent or good outcome. Average pain
and pain-on-running were significantly reduced, although some subjects still reported considerable levels of pain. Fifty-eight
percent (36 of 62) were exercising at a lower level than before injury and, of these, 36% (13) cited the return of their compartment
syndrome or the development of a different lower leg compartment syndrome as the reason for a reduction in exercise levels.
Some subjects indicated early initial improvement followed by subsequent deterioration.
Conclusion: This surgical technique reduces pain and allows the majority of patients to return to sports; however, patients
should be counseled that they may not be able to return to their preinjury level of exercise or remain pain-free.
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Compartment syndrome is a condition in which either sis of chronic exertional compartment syndrome can gen-
exertion or trauma causes increased pressure within a erally be made with a high degree of clinical suspicion, a
musculofascial compartment, causing pain that may be careful history, a full physical examination, and compart-
associated with neurologic deficits and muscle dysfunc- ment pressure testing, bone scanning, or both.2°

tion. It can be acute or chronic in nature. Chronic exer- The causes of chronic exertional compartment syn-
tional compartment syndrome of the lower leg is a com- drome are incompletely understood, but it is widely
mon exercise-related injury in young active people, thought that abnormal increases in intramuscular pres-
particularly those involved in running sports and in mil- sure during exercise impair local perfusion, thereby re-
itary training.*® %2329 If the physician fails to recognize sulting in tissue ischemia and pain.®'” For this reason,
and adequately manage this condition, it can be extremely surgical intervention has involved releasing the affected
debilitating to the patient. Although there is currently no compartment, with only minor variations in surgical tech-
accepted standard diagnostic procedure, a precise diagno- nique described in the literature. The majority of varia-

tions apply to the fasciotomy technique described in detail
by Rorabeck and colleagues.?® The use of fasciotomy or
fasciectomy has been debated, with some surgeons per-
forming a fasciotomy with a partial fasciectomy. In this
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technique may be effective,” no researchers have compre-
hensively evaluated the effectiveness of this technique or
compared its success in different lower leg compartments.

Various surgical success rates have been reported for
this condition, but these reports are questionable because
of methodologic limitations. Previous outcome studies for
chronic exertional compartment syndrome of the lower leg
have indicated relatively high success rates for surgery in
the short term? 12-19:25-27.32. however, information about
long-term outcomes is inadequate. Furthermore, few stud-
ies have been performed by someone other than the sur-
geon involved, leading to potential bias in the results. The
objectives of this study were to establish long-term surgi-
cal success rates for the technique of fasciotomy combined
with partial fasciectomy and to compare the results in
different lower leg compartments. The same experienced
surgeon performed all operations to ensure a standardized
approach. However, the surgeon was not involved in the
follow-up study, thereby eliminating a major source of
potential bias.

MATERIALS AND METHODS

Subjects

All 157 patients with a diagnosis of chronic exertional
compartment syndrome (88 men and 69 women) who un-
derwent unilateral or bilateral compartment fasciotomy
with a partial fasciectomy of the lower leg by one ortho-
paedic surgeon (SNB) during the period from January
1992 to June 1997 were identified from the surgeon’s
patient files. Patients were eligible for inclusion into the
study if they were between 18 and 40 years of age at the
time of surgery. The upper age limit was selected to re-
duce the risk of confounding the results with additional
age-related conditions. A compartment pressure test had
been performed before the operation by a sports medicine
physician and the result was positive in all patients. The
diagnostic criteria used to confirm chronic exertional com-
partment syndrome of the lower leg were those outlined by
Pedowitz and colleagues,?! based on the following com-
partment pressures: before exercise, more than 15 mm
Hg; 1 minute after exercise, more than 30 mm Hg; and 5
minutes after exercise, more than 20 mm Hg.

Patients were excluded from the study if they had an
additional condition of the shin or calf at the time of
surgery. Of the 157 patients who had undergone the pro-
cedure, 140 were eligible for the study. The remaining 17
were excluded because they did not fulfill the age criterion
(N = 14) or because they had additional lower leg condi-
tions (N = 3). Letters were sent to all 140 subjects, but

American Journal of Sports Medicine

only 65 could be contacted, despite considerable effort to
locate them. Three of these 65 subjects chose not to par-
ticipate in the study. Two stated they did not have suffi-
cient time to complete the questionnaire, and one claimed
that “none of the questions (were) relevant to (his) com-
partment syndrome.” This resulted in a recruitment rate
of 95% for contactable patients and 44% for all eligible
patients. Table 1 lists the patients according to the type of
surgical procedure, and information about the subjects’
physical characteristics is found in Table 2.

Questionnaire

The questionnaires were completed without investigator
or surgeon influence. If subjects had bilateral surgery, a
separate questionnaire was completed for each leg. For
those who did not wish to participate in the study, space
was provided on the information cover sheet to provide
reasons for that decision.

Subjects who had repeat surgery for compartment syn-
drome were required to complete a slightly shorter ques-
tionnaire that omitted questions related to any time after
the repeat operation. Only the results of the first opera-
tion until their optimum or best response level were eval-
uated because comparisons between subjects who had un-
dergone only one procedure and those who had a repeat
operation would only be valid until the time of the best
outcome after the first operation.

The questionnaire was based on one previously used to
assess the outcome of surgery for patellar tendinopathy
(jumper’s knee).'® It required subjects to outline their
symptoms before the operation, at their optimum response
level after the operation, and at the time of follow-up.
Information was also sought regarding the duration of
preoperative symptoms and the presence and duration of
postoperative surgical complications. Subjects were asked
to evaluate the outcome of the operation in terms of pain,
return to preinjury sport, competitive sports level after
the operation, and weekly exercise. They were also asked
to offer their perception of the overall outcome of the
operation. Readers may obtain a copy of the questionnaire
from the corresponding author. The University of Mel-
bourne Human Research Ethics Committee approved the
study, and all subjects provided written informed consent.

Surgery

The same surgeon (SNB) performed all of the operations
and had performed a total of more than 260 compartment
decompressions before and including 1997. The technique
of compartment decompression was based on that de-

TABLE 1
Number of Patients According to Surgical Procedure
S Unilateral Bilateral Anterior Posterior Combined
ex roe surgery compartment compartment surgery
surgery surgery only surgery only
Men 4 23 7 13 7
Women 3 32 14 13 8
Total 7 55 21 26 15
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TABLE 2
Patient Characteristics for the Three Surgical Groups (Means
and Standard Deviations)

Anterior Posterior Combined
Characteristic compartment compartment compartment
surgery surgery surgery
Age (years) 25.3 (5.3) 26.3 (6.6) 24.9 (7.0)
Height (cm) 170.7 (9.0) 168.6 (12.9) 174.6 (4.09)
Weight (kg) 67.9(9.9) 68.6 (13.0) 70.8(9.1)

scribed by Rorabeck et al.?® but with considerable modifi-
cation for both the anterior and posterior compartment
decompression procedures. In particular, the surgeon
thought that the success rate might be improved if a
partial fasciectomy, as well as the traditional fasciotomy,
was performed.® The technique was not significantly var-
ied throughout the course of the study.

The technique for anterior compartment decompression
involved the use of a single, 4-cm long incision over the
center of the anterior compartment. The fascia over the
anterior and lateral compartments was split longitudi-
nally over its entire length. A partial fasciectomy of both
compartments was then performed, with the removal of
an approximately 10-cm long window of fascia. The inter-
muscular septum was then divided transversely.

The technique for posterior compartment decompres-
sion involved the use of a single, 10-cm long incision over
the central posterior aspect of the tibia. The periosteum
was stripped from the posteromedial aspect of the tibia,
and an approximately 15-cm long strip of periosteum was
excised. If a discrete fascia was present over the tibialis
posterior muscle, the flexor digitorum muscle was mobi-
lized bluntly from the fascia, which was then split longi-
tudinally, and a portion was centrally excised. The re-
maining fascia over the flexor digitorum muscle was split
longitudinally and a portion was excised. The fascia over
the superficial posterior compartment was also split lon-
gitudinally, with the split extending proximally over the
medial head of the gastrocnemius muscle. The fascia was
then also divided transversely.

For both the anterior and posterior compartment de-
compressions, the wounds were closed with subcutaneous
Dexon (Davis & Geck, Danbury, Connecticut), subcuticu-
lar Prolene (Ethicon, Somerville, New Jersey), and sterile
adhesive strips. A firm bandage was then applied from
midfoot to knee.

The patients all followed a similar postoperative reha-
bilitation program, usually supervised by a physical ther-
apist. The patients remained in bed for at least 4 days
with their legs elevated. During this period, dorsiflexion
exercises were commenced. Most patients needed to use
crutches for at least 2 weeks after the operation. After
rehabilitation of 3 weeks, bicycle and pool work was be-
gun, and the patients were permitted to start running 4
weeks after the operation.

Statistical Analysis

Data were analyzed separately for anterior, posterior, and
combined operations. Nonparametric tests were used, as
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the data were not normally distributed. Kruskal-Wallis
one-way analysis of variance was performed to compare
results across the three surgical groups. Friedman tests
were applied to compare results across time within each
surgical group. An alpha level of P < 0.05 was set for these
tests. If a significant difference was found, three post hoc
Mann Whitney U-tests or Wilcoxon matched-pairs signed-
rank tests were performed to locate the source of the
difference. A Bonferroni correction was applied to these
tests so that the alpha level became P < 0.016 (P =
0.05/3). Chi-square tests were used for comparison of cat-
egorical variables.

RESULTS

Subject Characteristics

A total of 148 compartment operations were performed on
the group of 62 patients, which included 27 men and 35
women. The mean (+SD) age of the patients at the time of
the operation was 25.6 (=6.2) years. The median preoper-
ative symptom duration was 12 months, with a mean of 30
(*+41.7) months and a range of 2 to 300 months. The mean
length of follow-up in the study was 51 (=20) months, with
a range of 24 to 107 months. Before the operation, the
activities and sports performed by the patients included
netball (V = 13), Australian Rules football (V = 9), track
and field (IV = 8), tennis (N = 5), basketball (N = 2), soccer
(N = 2), and others (N = 10). The level of competition
included 4 international, 12 national, 28 state/district,
and 12 recreational. Thirteen subjects did not participate
in competitive sport. There were no significant differences
between the three surgical groups with respect to age,
height, weight, duration of preoperative symptoms, inves-
tigations, or in the levels of sport played preoperatively
(P > 0.05).

Subject Perception of Surgical Outcome

Overall, 60% of the patients (37 of 62) reported their
surgical outcome to be excellent or good at follow-up. The
percentage of satisfactory (excellent and good) compared
with unsatisfactory (fair and poor) outcomes differed
across the three surgical groups (P = 0.002). A greater
proportion of subjects who underwent surgery in the an-
terior (65%) and posterior (75%) compartments reported a
satisfactory outcome compared with those who had com-
bined surgery (31%) (Table 3).

Pain

Before the operation, many of the patients were substan-
tially debilitated by the condition. In the week before
surgery, as many as 85% of the patients (53 of 62) were
unable to run because of their compartment syndrome,
and 55% (34 of 62) had to cease their aggravating activity
because of pain. Fifteen percent of the subjects (9 of 62)
reported that their pain severely limited or prevented
them from walking, and 6% (4 of 62) reported severe
limitations in activities of daily living.
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TABLE 3
Number of Subjects Reporting Different Outcomes at Follow-up
Anterior Posterior Combined
compartment compartment compartment
Outcome surgery surgery surgery
N (%) N (%) N (%)
Excellent 5 (29) 12 (60) 2 (15)
Good 6 (35) 3 (15) 2 (15)
Fair 4 (24) 2 (10) 6 (46)
Poor 2 (12) 3 (15) 3 (23)
Required repeat 4 6 2
surgery

At the time of follow-up, overall average pain and worst
pain were rated as less than 3 on a 10-cm visual analog
scale. There was a significant difference in worst (P <
0.0001) and average (P < 0.002) pain levels when the
different surgical groups were compared (Fig. 1). The pa-
tients who had anterior compartment or combined surgery
reported similar levels of pain, and these levels were sig-
nificantly greater than those of the patients who had
posterior compartment surgery for both worst (P <
0.0001) and average (P < 0.001) pain. Pain levels reported
by the patients ranged from 0 to 9 on a 10-cm visual
analog scale, indicating that, whereas some patients were
pain-free, others still had substantial pain more than 2
years after the operation.

Mean levels of worst pain while running, a common
aggravating activity for patients with chronic exertional
compartment syndrome, are shown at different time
points in the three surgical groups in Table 4. One week
before the operation, the mean worst pain while running
was rated as more than 8 on a 10-cm visual analog scale,
indicating severe pain during this activity. There was no
significant difference between surgical groups at this
time. Six months after the operation, all groups demon-
strated similar reductions in pain (all P < 0.0001), with
mean pain score rated between 3 and 6 on the visual

0| Anterior
8 | Posterior

74 [l Combined

Visual Analogue Scale (cm)
wn
|

Worst Average
Pain

Figure 1. The worst and average pain scores at the time of
follow-up for the three surgical groups. Bars show the means
and standard deviations of the pain scale scores.
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TABLE 4
Reports of Worst Pain with Running at Three Different Time
Points in the Three Surgical Groups as Measured on a 10-cm
Visual Analog Scale

6 months At

1 week before

Type of surgery surgery after surgery  follow-up
Mean (SD) Mean (SD)  Mean (SD)

Anterior compartment 8.2 (2.2) 4.3(2.8) 3.4 (3.0)
Posterior compartment 8.8 (1.2) 3.2 (3.6) 1.3 (2.3)
Combined 9.1(0.9) 5.3 (2.7) 5.1(2.7)

analog scale. At the time of follow-up, there were no fur-
ther reductions in pain in patients who had anterior com-
partment or combined surgery. However, the patients who
had posterior compartment surgery showed a further re-
duction in worst pain during running (P = 0.0004) com-
pared with their scores 6 months after the operation.
Thus, at the time of follow-up, the posterior compartment
group reported significantly less pain during running than
both the anterior compartment and combined groups (P =
0.004 and P < 0.0001, respectively).

Exercise Levels

Exercise levels at the time of best outcome and at fol-
low-up were compared with preinjury exercise levels. At
the time of the best outcome, 74% of the patients (46 of 62)
were exercising at the same or higher level than before
their injury, but at the time of follow-up this figure had
decreased to 42% (26 of 62). There was no difference be-
tween surgical groups for exercise levels at best outcome
or at the time of follow-up. For subjects who were exercis-
ing at a lower level than before injury at the time of their
best outcome (N = 16), the most common explanation for
the decline was the return of their symptoms (Table 5). At
the time of follow-up, 36% of the subjects who were exer-
cising at a lower level than before injury (13 of 36) cited
the return of their compartment syndrome or the devel-
opment of a different compartment syndrome as the rea-
son for a reduction in exercise levels.

Effect of Symptom Duration on Surgical Outcome

Preoperative symptom duration may have affected the
success of surgery (Fig. 2). Among the group undergoing

TABLE 5
Reasons Given by Patients for Exercising at a Lower Level
than Before Injury (Number and Percentage)

Best outcome Time of follow-up

Explanations (N = 16) (N = 33)
N (%) N (%) N (%)
Retirement for reasons 4 (25) 14 (39)
unrelated to injury
Return of 8 (50) 12 (33)
compartment
syndrome symptoms
Different compartment 1 (6) 1 3)
syndrome
Different injury 3 (19) 6 a7
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Figure 2. The percentage of patients in each surgical group
reporting satisfactory surgical outcome compared with the
duration of their symptoms before surgery.

anterior compartment surgery, all eight subjects reported
satisfactory outcomes when surgery was performed within
12 months of the onset of symptoms (P = 0.0004). How-
ever, when surgery was performed after more than 12
months of symptoms, only 33% (3 of 9) reported a satis-
factory outcome. Subjects in the anterior compartment
surgery group who had satisfactory outcomes had a mean
preoperative symptom duration of 17 months, compared
with 42 months for those in the same group who had an
unsatisfactory outcome (P < 0.01). Conversely, preopera-
tive symptom duration was not related to outcome in
patients undergoing posterior compartment or combined
surgery.

Multiple Operations

Twelve patients underwent multiple sequential surgical
interventions for chronic exertional compartment syn-
drome (11 underwent 2 operations and 1 underwent 3
operations). The average time of the second operation
after the first was 23 months. This group included 4 pa-
tients who initially had anterior compartment procedures
(7 legs), 6 with posterior compartment procedures (11
legs), and 2 with combined procedures (4 legs). Of this
group, five patients (42%) managed to return to a similar
or higher level of exercise than before injury after their
initial operation, but at some stage their condition deteri-
orated and a subsequent operation was required.

Surgical Complications

There were few major complications arising from this
operation. Among the group with posterior compartment
surgery, two subjects reported postoperative clotting and
another reported phlebitis, but these symptoms resolved
within 4 weeks. One subject in the anterior compartment
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surgery group reported a wound infection that lasted for
12 months. Overall, 90% of the subjects (56 of 62) reported
some form of minor postsurgical complication, with no
difference across surgical groups. These included numb-
ness (persisting on average for 100 weeks) and bruising
and swelling (persisting on average for 68 weeks). Other
less common minor complications included skin infections
(2, persisting on average for 4.5 weeks), increased sensi-
tivity (21, persisting on average for 96 weeks), and weak-
ness (15, persisting on average for 40 weeks). Complica-
tions that were reported by the group who had anterior
compartment surgery took longer to resolve than did those
reported by the other groups.

DISCUSSION

More than 2 years after the procedure, the majority of
patients with chronic exertional compartment syndrome
of the lower leg treated with a fasciotomy and partial
fasciectomy reported a satisfactory outcome associated
with reduction in pain level and improvement in exercise
level compared with those before the operation. A satis-
factory outcome was more likely to be obtained as a result
of surgery of the posterior compartment, regardless of
symptom duration, whereas a better outcome was found
for surgery of the anterior compartment if the symptom
duration had been less than 12 months. However, al-
though overall results were positive, some subjects still
reported substantial pain in the long term or required a
repeat procedure, particularly if the anterior compart-
ment was involved. The pattern of recovery from the op-
eration in some patients indicated early initial improve-
ment followed by subsequent deterioration.

Before the operation, many subjects reported debilitat-
ing pain that interfered with or caused cessation of every-
day activities. Worst pain with running was rated more
than 8 on a 10-cm visual analog scale, indicating severe
pain. The surgical procedure resulted in a significant re-
duction in pain both at 6 months after the operation and at
follow-up. The operation also allowed approximately half
of the subjects to return to the same or higher level of
exercise as before injury, both at the time of the best
outcome and at final follow-up.

However, despite favorable results in many patients, a
proportion of the patients still reported substantial pain
at follow-up and an inability to attain preinjury levels of
activity. Some had initial improvement followed by a re-
turn of their symptoms or the development of new chronic
exertional compartment syndrome of the lower leg. There
are several explanations for an unsatisfactory surgical
outcome in this condition. The first relates to the fact that
a definitive method of diagnosing chronic exertional com-
partment syndrome is yet to be established. Although the
diagnosis was made by using the best currently available
procedures, including compartment pressure testing and a
standardized protocol, it is possible that the condition was
misdiagnosed or that a coexisting pathologic condition
was responsible for the pain symptoms. Thus, surgical
decompression would fail to address the contributing
condition.
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The second explanation is that, although a correct diag-
nosis was made, the surgical technique failed to ade-
quately decompress the compartment(s). However, this is
less likely, as the surgeon was very experienced in this
particular technique. The pathophysiology and mecha-
nism of pain production in this condition are not clear. A
role for ischemia has not necessarily been supported by
imaging studies,>® and other hypotheses regarding the
causes of pain include stimulation of intramuscular pres-
sure receptors or release of metabolic by-products leading
to stimulation of pain nerve endings.'® If pain originates
from sources other than increased pressure in the com-
partment, then symptoms will persist, despite successful
decompression. It is also possible that, despite initial
short-term surgical success, the pain recurs because of
secondary delayed effects of the surgery, such as scarring
or muscle damage. Furthermore, there may be an inher-
ent predisposition to chronic exertional compartment syn-
drome in some patients. Whether this possible predispo-
sition reflects an intrinsic structural defect or the
persistence of risk factors such as excessive training or
abnormal biomechanics is not clear.

The exercise level of subjects before the operation might
have had an influence on surgical outcome, especially in
terms of sporting success. A large proportion of interna-
tional, national, and state/district level competitors were
included in this study. The nature of more elite competi-
tion means that subjects may be less likely to return to
their former level of sport, even after strict adherence to a
rehabilitation program, than would those whose partici-
pation in sports was purely recreational. The elite athletes
might also have had higher expectations for the surgical
outcome and hence be dissatisfied if they were unable to
attain their previous competitive level. In a study in which
subjects were mainly military recruits or less serious ath-
letes,?* better outcomes may have been reported because
patients had lower preinjury levels of exercise.

Despite reports of similar pain levels before surgery and
at 6 months afterward by patients in all surgical groups,
by the time of final follow-up, patients who had posterior
compartment surgery reported further improvement and
less pain than did the patients undergoing anterior com-
partment or combined surgery. Conversely, other studies
that have used pain as an outcome measure have not
reported a difference in postsurgical pain levels between
patients on the basis of the involved compart-
ment. 13 14.22:30.33 Greater relief of symptoms has also not
been reported in studies of patients who had posterior
compartment surgery.® 2732 However, the difference
may be due to the shorter duration of follow-up in these
earlier studies. A short follow-up would not necessarily
detect differences between surgical groups because the
results of our study suggest that these differences only
become evident at some time beyond 6 months after the
operation.

The finding of less pain in the group undergoing poste-
rior compartment surgery is also surprising given the fact
that the diagnosis of compartment syndrome is often less
clear in these patients than in those with anterior com-
partment syndrome. Also, the surgical procedure is more
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difficult because of the deep anatomic positioning and
presence of an extra fascial layer in some cases. The sur-
gical groups were well matched as to sex, age, symptom
duration, height, weight, and sporting activity; therefore,
it is unlikely that these factors confounded the operative
results. Thus, the reasons for differences in pain level
between the groups are unclear, and the literature pro-
vides no feasible explanation for this finding.

The duration of preoperative symptoms affected the pro-
portion of satisfactory outcomes only in the group who had
anterior compartment surgery. If the operation was per-
formed within 12 months of the onset of symptoms, all
subjects reported a satisfactory surgical outcome at the
time of follow-up, compared with less favorable outcomes
if the operation was performed more than 12 months after
the onset of symptoms. It is possible that there is a differ-
ent pathologic process responsible for anterior compart-
ment syndrome than that for the other compartments.
Over a prolonged period, it is conceivable that irreversible
changes occur to the muscles as a result of ischemic dam-
age or direct pressure necrosis. By interceding with early
surgery, before these irreversible changes occur, the sur-
geon may improve the likelihood of a successful outcome of
the operation. However, comparison of blood supply in
affected and in normal compartments has failed to show a
difference.?® Furthermore, this theory tends to be refuted
by the fact that the reports of patients in the combined
surgery group, whose procedure also involved the anterior
compartment, did not show a similar correlation between
preoperative symptom duration and satisfactory surgical
outcome. No other investigators have studied the relation-
ship between symptom duration and outcome to allow
comparisons to be made.

Our success rate for posterior compartment surgery
(75%) was similar to rates reported in the literature for
other surgical techniques in the posterior compart-
ment. ! 722:25.27.32 Although it is difficult to directly com-
pare studies because of the different methods involved,
this similarity suggests that the choice of technique need
not be made on outcome but on factors such as surgeon
preference. The success rate for anterior compartment
surgery (65%) was well below the documented rates in the
literature, -5 7 11,14.23-27.30-33 54 w33 the success rate for
combined surgery (31%).25:27-33 It is possible that the
higher success rates for anterior compartment and com-
bined surgery reported in the literature may be a result of
publication bias against less favorable medical re-
search.'® 28 There is clearly a disincentive for surgeons to
publish results of an operation in which the outcome
proves to be somewhat unrewarding.

Our surgical procedure involved the addition of a fasci-
ectomy to the traditional fasciotomy in an attempt to
improve the results. Fasciectomy has been shown to be an
effective second procedure for patients in whom “simple”
decompression was not successful.” However, the long-
term outcome appears to be no better than that reported
for simple decompression. Without the results of a pro-
spective randomized trial, it is therefore still uncertain as
to whether the addition of a fasciectomy results in a better
technique. The postoperative complications reported by
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our patients were relatively minor, and it is unknown
whether the additional fasciectomy influenced their like-
lihood of good results.

There were several methodologic issues in our study
that warrant consideration. We had strict selection crite-
ria and a very high level of recruitment of the patients
whom we were able to contact. A potential confounding
factor was the low number of eligible patients that we
were able to reach. The length of follow-up meant that
patients had changed residence and could not be traced,
despite considerable effort to locate them. However, there
is no reason to believe that the patients who could not be
contacted had a different surgical outcome than did those
in the study sample.

The potential influence of response bias arising from
surgeon involvement in the process of outcome assess-
ment has been well documented.!® In only two of the
previous outcome studies did researchers avoid this po-
tential bias.” 33 In the present study, the surgeon was not
involved, and all subjects were clearly informed that the
surgeon would not have access to any study data. All
subjects reported their own outcome according to written
criteria without investigator assistance. Thus, the data
are more likely to reflect the subjects’ true perceptions of
outcome.

Clear outcome measures are a vital part of any surgical
study, yet many reports of the outcome of compartment
syndrome surgery do not clearly state whether the results
reflect the best outcome after the operation or the outcome
at the time of follow-up. This distinction is important
because reported outcomes at follow-up may be far less
favorable than those reported at the time of best outcome.
Assessing outcome a few months after the operation will
probably reveal that most patients have returned to par-
ticipation in sport. However, sufficient follow-up time is
required to fully assess outcome and recurrence rates.
Consequently, our study had a minimum follow-up period
of 2 years, and 75% of the patients were followed up for
more than 3 years.

There are inherent limitations to retrospective studies.
Subjects’ preoperative and postoperative treatment could
not be controlled, and reliance on subjects’ recall was
required for information on outcome. These limitations
are not unique to this form of study design, but, despite
them, valuable information can be obtained from retro-
spective studies.? Reliable descriptive studies are initially
required to assess the outcome of new procedures before
embarking on prospective studies. Rigorous retrospective
studies provide valuable information for the formulation
of hypotheses that are the basis of further prospective
randomized controlled trials.

In summary, the results of this study have shown that a
surgical technique involving fasciotomy with partial fas-
ciectomy for chronic exertional compartment syndrome is
generally successful in the short term but less so in the
long term. Although the results of our study should be
confirmed in a prospective study design, they suggest that
surgeons should counsel patients with compartment syn-
drome who are considering surgical intervention. These
patients may not necessarily be able to return to their
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preinjury level of sport or be free of pain in the long term.
Moreover, minor postsurgical complications were revealed
to be common and quite persistent, although relatively
harmless. Other risks arising from compartment surgery
appear to be minimal, yet the patient should be counseled
about complications, particularly more serious ones such
as clotting and phlebitis.

The reasons for failure of surgery and for the differences
between groups with surgery of different compartments
remain unclear at this stage but may involve misdiagno-
sis, an irreversible condition resulting from a long dura-
tion of symptoms,'! undetermined pathologic conditions,
or long-term muscle damage or re-formation of fascial
adhesions caused by compartment syndrome or by inva-
sive surgery. Further research should focus on the causes
and pathophysiology of the condition so that better diag-
nostic procedures and treatments can be established.
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