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Abstract
AIM
To measure single baseline deep posterior compartment 
pressure in tibial fracture complicated by acute compart
ment syndrome (ACS) and to correlate it with functional 
outcome.

METHODS
Thirty-two tibial fractures with ACS were evaluated 
clinically and the deep posterior compartment pressure 
was measured. Urgent fasciotomy was needed in 30 
patients. Definite surgical fixation was performed either 
primarily or once fasciotomy wound was healthy. The 
patients were followed up at 3 mo, 6 mo and one year. 
At one year, the functional outcome [lower extremity 
functional scale (LEFS)] and complications were assessed.

RESULTS
Three limbs were amputated. In remaining 29 patients, 
the average times for clinical and radiological union were 
25.2 ± 10.9 wk (10 to 54 wk) and 23.8 ± 9.2 wk (12 to 
52 wk) respectively. Nine patients had delayed union and 
2 had nonunion who needed bone grafting to augment 
healing. Most common complaint at follow up was 
ankle stiffness (76%) that caused difficulty in walking, 
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running and squatting. Of 21 patients who had paralysis 
at diagnosis, 13 (62%) did not recover and additional 
five patients developed paralysis at follow-up. On LEFS 
evaluation, there were 14 patients (48.3%) with severe 
disability, 10 patients (34.5%) with moderate disability 
and 5 patients (17.2%) with minimal disability. The mean 
pressures in patients with minimal disability, moderate 
disability and severe disability were 37.8, 48.4 and 58.79 
mmHg respectively (P < 0.001).

CONCLUSION
ACS in tibial fractures causes severe functional disability in 
majority of patients. These patients are prone for delayed 
union and nonunion; however, long term disability is 
mainly because of severe soft tissue contracture. Intra-
compartmental pressure (ICP) correlates with functional 
disability; patients with relatively high ICP are prone for 
poor functional outcome.

Key words: Compartment syndrome; Leg; Tibial fracture; 
Deep posterior compartment; Intracompartmental pres
sure; Functional outcome

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Anterior and deep posterior compartments are 
commonly involved in acute compartment syndrome 
(ACS) of leg after tibial fracture. Assessment of functional 
outcome in these patients and correlation with deep 
posterior compartment pressure has never been reported. 
This study revealed that ACS in tibial fractures causes 
severe functional disability and about 48% patients 
were severely disabled at one year. But this study did 
not find statistically significant relation between fracture 
union rate and deep compartment pressure value. The 
intra-compartmental pressure correlates with functional 
disability. Patients with relatively high pressure are prone 
for severe residual pain and poor functional outcome. 

Goyal S, Naik MA, Tripathy SK, Rao SK. Functional outcome 
of tibial fracture with acute compartment syndrome and cor
relation to deep posterior compartment pressure. World J 
Orthop 2017; 8(5): 385-393  Available from: URL: http://www.
wjgnet.com/2218-5836/full/v8/i5/385.htm  DOI: http://dx.doi.
org/10.5312/wjo.v8.i5.385

INTRODUCTION
Acute compartment syndrome (ACS) is an orthopedic 
emergency which is commonly noticed in leg bones 
and forearm bones fracture[1-7]. The reported incidence 
of ACS is around 3% to 10% following tibial fracture. 
Prompt diagnosis with early fasciotomy to decompress 
the tense compartment is crucial in preserving the life 
and limb of the patient in this grave situation[1-7].

Although a constellation of clinical signs and sym

ptoms are taken into consideration for diagnosis of 
ACS, these are poorly predictive of compartment syn
drome and are often difficult to assess in obtunded 
patients[2,5,6,8-11]. Measurement of the intra-compart
mental pressure (ICP) offers an objective method to 
confirm the clinical suspicion of compartment syndrome. 
Various techniques for measurement of compartment 
syndrome are available in the literature and the most 
widely accepted threshold for surgical intervention is 
ICP within 30 mmHg of patient’s diastolic blood pre
ssure[12-20]. Adequate and timely fasciotomy is expected 
to provide good functional and cosmetic results. Delay 
in decompression of ACS can result in permanent 
neurological impairment, disabling muscle contractures 
and delay in fracture union causing severe functional 
disability[6,8,21-23]. The severity of disability and morbidity, 
even after fasciotomy in ACS, is dependent on several 
factors including ICP, time of fasciotomy, adequacy of 
fasciotomy and demographic profile of the patients[21-23]. 
Although it is established that anterior and deep posterior 
compartments are commonly involved in ACS of leg, 
researchers have used only anterior compartment 
pressure for diagnosis. Considering the superficial location 
of anterior compartment, a raised pressure within this 
compartment may be revealed clinically easily. This may 
not be true for deep posterior compartment and hence, 
Matsen et al[24] have warned the orthopaedic surgeons 
that isolated raised deep posterior compartment pressure 
may be missed in few patients.

This prospective study was designed to measure 
at least a single baseline deep posterior compartment 
pressure in patients of tibial fracture complicated 
by ACS and to correlate the raised pressures to the 
functional outcome.

MATERIALS AND METHODS
Patient recruitment
Between May 2010 and October 2012, a prospective 
study was conducted to evaluate the functional outcome 
of tibial fractures complicated with ACS. The study 
also aimed at correlating the outcome with initial deep 
posterior compartment pressure. Patients of > 18 years 
old with tibial fracture and clinical suspicion of ACS were 
recruited in this study after getting their written informed 
consent. Patients with associated ipsilateral limb injury, 
vascular injury (Doppler confirmed absent blood flow), 
poor general status (GCS ≤ 13, patients in shock 
(SBP < 90 mmHg or MAP < 70 mmHg), pathological 
fractures or pre-existing disease in the limb (prior surgery, 
neuromuscular disorders; polio, etc.) were excluded. 
Institutional ethical committee permission was obtained 
before recruiting patient in this study.

Patient evaluation
All patients were evaluated initially by an orthopedic 
surgeon. Demographic profiles and injury mechanisms 
were mentioned in a predesigned proforma. Appropriate 
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radiographs were taken to assess the fracture pattern 
and classified as per OTA classification and Schatzker 
classification for proximal tibial fractures. Doppler was 
done to confirm that there was no vascular injury in 
these patients.

The patients were evaluated clinically for signs and 
symptoms of ACS by two attending orthopaedic sur
geons. If there were any signs or symptoms of ACS, then 
the deep posterior compartment pressure of the injured 
leg was measured and documented. The diagnosis of 
ACS was established if there were at least 3 clinical signs/
symptoms (Figure 1), a differential pressure (∆P) of less 
than 30 mmHg between the diastolic and compartment 
pressures (McQueen and Court-Brown 1996) or a co
mbination of both clinical and pressure indications. 
Fasciotomy was performed in patients diagnosed with 
ACS.

Technique for measuring the compartment pressure
The pressure in the limb was measured in the deep 
posterior compartment of leg using modified Whiteside’s 
technique. The patient was positioned supine and limbs flat 
at rest on the bed. All measurements were made within 
5 cm of the level of the fracture[25]. Under strict aseptic 
conditions a straight cannulated 18-gauge intravenous 
needle was inserted at an angle of approximately 45° 
relative to the skin surface skirting the posterior border 
of tibia to reach the posterior compartment. An arterial-

line transducer (PHILIPS V-08) connected to a monitor 
was placed at the same level as the needle, saline flushed 
through the system to remove air, and the monitor was 
kept at zero. Half milliliter of normal saline was injected to 
allow the compartment to equilibrate with interstitial fluids. 
Measurement was recorded from the monitor after values 
were stabilized, usually within 20 to 30 s (Figure 2).

Clinical and functional outcome evaluation
The patients were followed up regularly at an interval of 
two weeks till the fasciotomy wound was healed. After 
that they were followed up at 3 mo, 6 mo and one year. 
Time of clinical (no pain at fracture site with full weight 
bearing) union and radiological union (bridging trabeculae 
at the fracture site) and complications encountered 
during post-operative period were recorded in the 
predesigned proforma. Fractures which did not unite till 6 
mo’ time were considered as delayed union and, if there 
was no progressive radiological evidence of union for 
further three consecutive months, it was considered as 
nonunion (> 9 mo since the time of injury). At the end 
of one year, the patients were examined particularly for 
any pain, toe deformity, ankle stiffness, residual paralysis 
of leg muscles, paraesthesia and limb contracture. 
Functional limitation of the patient to sit with 90° knee 
flexion, sitting cross-leg, squatting, walking, running 
and climbing stairs was evaluated on a Likert-Scale. 
Overall functional assessment of the limb was done 
using lower extremity functional scale (LEFS). LEFS score 
was calculated for each patient using questionnaire and 
percentage of disability calculated. The mean score was 
51.03 (out of 80) corresponding to 63.78% of maximal 
function. The patients were categorized into five groups 
of disability based on their percentage of maximal 
function (LEFS/80 × 100): Bedbound - 0% to 20% 
score, crippled - 20% to 40% score, severe disability - 
40% to 60% score, moderate disability - 60% to 80% 
score, minimal disability - 80% to 100% score).

Statistical analysis
Data was analyzed using commercial statistical package 
SPSS (Version 16, SPSS Inc, Chicago, IL) for MS-Windows. 
The data summary was presented in a descriptive fashion 
as mean, standard deviation, skewness and Kurtosis, etc. 
to describe the clinical characteristics and functional and 

Figure 1  Clinical photograph and radiograph of a patient 
with right proximal tibial fracture and compartment syn­
drome.

Figure 2  Equipment used for compartment pressure measurement; 18G 
iv cannula, saline filled line with electronic transducer and Philips VM8 
monitor.

Goyal S et al . Tibial fracture with compartment syndrome



388 May 18, 2017|Volume 8|Issue 5|WJO|www.wjgnet.com

radiological outcome. The relationship of the radiological 
union and functional outcome were analyzed and related 
to the fracture pattern, delay in fasciotomy, pressure 
threshold and clinical diagnosis of ACS.

Differences between variables were analysed using 
Pearson’s χ2 test. The strength of association was carried 
out using Karl Pearson’s or Spearman’s rank correlation 
coefficient. Various comparisons were made either using 
independent t-test or analysis of variance (ANOVA). 
Difference was considered significant with a P value of < 
0.05. The statistical review of this study was performed 
by a biomedical statistician before submission.

RESULTS
Six hundred and three patients with tibial fractures 
were treated during this period. Of which, 48 patients 
with ACS met the inclusion criteria; 6 did not consent 
to participate in the study and data of 10 patients were 
incomplete. Remaining 32 patients were evaluated to 
assess functional outcome of ACS of leg. The mean age 
of the patients was 40.3 years (range, 25 to 64 years). 
There were 30 males and 2 females. Only one patient 
presented to us after 72 h of injury and remaining 
patients presented to our service after an average 
delay of 9.0 h (median 6.75 h, range 0.25 to 29.5 
h). There were 16 diaphyseal and 16 proximal tibial 
fractures in this study. Among proximal tibial fracture 
patients, 15 had tibial plateau fracture (10 Schatzker 
type Ⅵ, 3 Schatzker type Ⅴ, One type Ⅳ and one 
type Ⅰ) and only one had extra-articular fracture. There 
were six open fractures and all were Gustilo Anderson 
type Ⅰ injury.

Twenty-four patients (75%) had tense palpable 
swelling and 30 (93.75%) had pain on passive stretch. 
Paraesthesia and paralysis in the affected limb was 
noticed in 20 (62.5%) and 21 (65.63%) patients 
respectively. Three patients (9.38%) had pulselessness 
and only one patient (3.13%) had pallor in the leg. 
Clinical diagnosis (3 signs/symptoms) of ACS was esta
blished in 20 patients.

The mean ICP of deep posterior compartment of leg 

was 51.84 mmHg (range 32 to 73 mmHg). All patients 
had absolute ICP above 30 mmHg, and 26 (81%) patients 
had ICP above 45 mmHg (Figure 3). Mean differential 
pressure was (∆P) 23.97 + 13.389; 25 patients (78.1%) 
had ∆P above 20 mmHg and 15 patients (46.9%) had 
∆P above 30 mmHg. Twenty patients had at least 3 
clinical signs/symptoms and diagnosed clinically. They all 
underwent fasciotomy. Twelve patients who did not fit the 
clinical criteria for ACS had ∆P within 30 mmHg of diastolic 
pressure, but only 10 patients underwent fasciotomy; 
among the other two patients, one patient had > 48 h 
delay and the other showed clinical improvement; hence 
fasciotomy was avoided in both patients. Both single and 
double incision fasciotomy was used in equal frequency (15 
each).

In our set of patients, there was an asymmetrical 
distribution for the time delay; therefore we considered 
median value (5.00 h, mean 7.91 h) for analysis. Seven 
(21.86%) fractures were definitely fixed at the time of 
fasciotomy and remaining patients were temporarily 
stabilized using external fixator (12, 37.5%) or POP (13, 
40.6%). Ultimately, three patients had to undergo am
putation as a result of complication of ACS and remaining 
patients were treated with IM nailing (14, 48.3%), plate 
osteo-synthesis (13, 44.8%) or external fixator (2, 6.9%) 
as a method of fracture fixation.

Analysis of variables affecting pressure values
The effect of age on compartment pressure was an
alyzed by diving the patients into two groups (≥ 35 
years and < 35 years). Patients < 35 years old had 
mean pressure of 52.33 mmHg compared to 51.25 
mmHg in older age group (P = 0.777, independent sam
ple t-test). The pressure values were also compared 
between the two age groups and it was found that older 
age patients were more within the diagnostic threshold 
for ACS, though again no statistical difference was seen. 
Gender, mechanism of injury, open/closed fracture and 
the site (diaphyseal or proximal tibia) of injury had no 
effect on pressure values (P > 0.05). We found that ICP 
was decreasing with the progression of time (Figure 4), 

Figure 3  Deep posterior compartment pressure of 67 mmHg in the same 
patient (clinical photograph in Figure 1).
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Figure 4  Correlation of time since injury to pressure values.
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contrary to the expectation, with pearson co-efficient 
-0.310; but it was not statistically significant (P = 0.084).

Functional outcome and complications
For follow up and outcome assessment, 3 patients 
who had to undergo amputation were not considered. 
Average follow up period was 93.1 wk (range 54 to 123 
wk). Average time for clinical union was 25.2 ± 10.9 wk 
(ranging from 10 to 54 wk) and radiological union was 
23.8 ± 9.2 wk (ranging 12 to 52 wk) (Figure 5). Nine 
patients had delayed union and 2 had nonunion who 
needed bone grafting to augment healing. Most common 
complaint at follow up was ankle stiffness (76%), which 
caused difficulty in walking, running and/or squatting 
(Tables 1 and 2, Figure 5). Out of 21 patients who 
had paralysis at diagnosis, 13 (62%) did not recover. 
Additional 5 patients developed paralysis at follow up 
even after fasciotomy (Table 1).

On LEFS evaluation, there were 14 patients (48.3%) 
with severe disability, 10 patients (34.5%) with moderate 
disability and 5 patients (17.2%) with minimal disability 
(Table 2).

Analysis of variables affecting functional outcome
Six out of 13 (46.2%) proximal tibial fractured patients 
and 5 out of 16 (31.2%) diaphyseal fractured patients 
had delayed union or nonunion, statistically no significant 

difference was observed between the type of fracture 
(P = 0.706). Eight patients with clinical ACS (3 signs/
symptoms) and 3 patients without clinical ACS had 
delayed union or nonunion. Although it appears that 
patients diagnosed with clinical ACS had propensity 
to undergo delayed union or nonunion, there was no 
statistical difference (P = 0.332). The mean ICP in patients 
with normal union was 54.36 mmHg and it was 49.48 
mmHg in patients with delayed union or nonunion (P = 
0.214). So there was no effect of ICP on fracture union. 
Relatively high ICP was also noted in patients with residual 
disability and complications, but apart from persistent 
pain (P = 0.019), none of other group had statistically 
significant difference in pressures (Table 3).

Functional scores were expected to be poor in patients 
with higher pressure values. The mean LEFS score in 
our patients was 51 (63.75%) which corresponded to 
moderate disability. We found pressure values to be 
higher in patients with lower LEFS score, also there was 
a negative correlation between the same. Significant 
difference in pressure was found in LEFS groups (Figure 6). 
The mean pressures in patients with minimal disability (n 
= 5), moderate disability (n = 10) and severe disability (n 
= 13) were 37.8, 48.4 and 58.79 mmHg respectively (one 
way ANOVA, P < 0.001).

Thirty patients (30/32) had fasciotomy to decompress 
the compartment and 3 of these eventually ended up 
with amputation. We considered delay of more than 
6 h to be significant and evaluated the outcome of 
patients. The average delay in fasciotomy was 9.8 h 
in patients who underwent amputation and 7.7 h in 

Figure 5  Residual right side toe deformity and ankle stiffness in a patient (shown in Figure 1) at follow up, X-ray of fracture union of this patient.

Table 1  Complications in tibial fracture patients with acute 
compartment syndrome (n  = 29)

Complication No. of patients (%)

Amputation (n = 32) 3 (9.4)
Infection (fasciotomy wound)   5 (17.2)
Toe deformities (e.g., clawing)   8 (27.6)
Ankle stiffness (affecting function) 19 (76.0)
Residual paralysis (EHL/FHL/ankle DF/ankle PF) 18 (62.1)
Paraesthesia or nerve dysfunction   3 (10.3)
Limb contracture   5 (17.2)
Muscle herniation (fasciotomy site) 2 (6.9)
Pain (apart from fracture site) 15 (51.7)
Others (DVT, limb edema)   9 (31.0)

DVT: Deep vain thrombosis.

Table 2  Disability in tibial fracture patients with acute 
compartment syndrome (n  = 29)

Function No. of patients (%)

(n  = 29) (None/mild) (Moderate/severe)

Sitting 90° 27 (93.1) 2 (6.9)
Cross legged sitting 22 (75.9)   7 (24.1)
Squatting 17 (58.6) 12 (41.4)
Walking 24 (84.8)   5 (17.2)
Running 13 (48.8) 16 (55.2)
Stair climbing 19 (65.5) 10 (34.5)

Goyal S et al . Tibial fracture with compartment syndrome
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patients who didn’t end up with amputation; but, there 
was no statistically significant difference in these two 
groups (independent t-test, P = 0.564). There were 14 
patients who were late for > 6 h in fasciotomy; 4 had 
good functional outcome (LEFS score > 60%) and 10 
had poor outcome (LEFS score < 60% or amputation). 
Among remaining 16 patients who had fasciotomy done 
within 6 h, 9 patients had good functional outcome and 
7 had poor outcome. Although it appears that delay 
in fasciotomy for more than 6 h effects the eventual 
functional outcome, it was not statistically significant in 
this study (Pearson’s χ 2 = 2.330, P = 0.159). Both delay 
in fasciotomy and total time since injury showed negative 
relationship with LEFS with a slightly better correlation of 
time from injury to fasciotomy, but it was not statistically 
significant (Figure 7). No difference was found in single 
incision and double incision fasciotomy on LEFS outcome 
(P = 0.856).

DISCUSSION
ACS in tibial fracture is a serious complication and absence 
of prompt intervention can cause considerable morbidity 
or, even mortality[1-7]. Clinical judgment is based on 
subjective appraisal of the limb condition and there is a risk 
of missing the diagnosis or getting late. ICP of the anterior 
compartment has helped the surgeon in establishing 
the diagnosis. However, some reports have stressed on 
measurement of deep posterior compartment pressure 
as this compartment get involve equally or may involve in 
isolation[25]. In this study, we have evaluated the functional 
disability of the patient objectively and correlated it with 

deep posterior compartment pressure.
There are few limitations in this study. The number 

of patients was small and there was no control group. 
The technique of compartment measurement was not 
validated with a standard technique. Only single baseline 
deep compartment pressure was measured and it 
was correlated with functional outcome. Despite these 
limitations, this study has strength as it was based on 
prospective evaluation of patient and the measuring 
technique was reliable[26,27]. Several authors have reported 
that continuous pressure monitoring does not influence 
outcome in tibial fracture complicated with ACS[8,28-30]. 
Therefore, single deep posterior compartment pressure 
measurement was used as an adjunct to diagnosis and 
the effects of elevated pressure was evaluated. For clinical 
union, an ability to bear full weight without any pain at the 
fracture site was considered, however the residual effect 
of ACS may have some influence on the decision. Because 
of contracture some patients may have pain on weight 
bearing and that might have caused a longer clinical union 
(25 wk) time than the radiological union (24 wk).

Young males with high energy injuries of tibial shaft 
are prone for development of ACS[1,2,5]. But, we did not 
observe any statistically significant difference between 
proximal tibia and tibial shaft fractures. Also, patients 
< 35 years and older did not have any effect on ACS 
occurrence, this was because the mean age of our 
patients was 40 years and there was equal incidence of 
diaphyseal and proximal tibial fractures; majority (41%) 
of proximal tibial fractures were high impact injuries with 
severe comminution (OTA 41C1-3) and open fractures.

Systemic hypotension, vascular injuries and patients 
with decreased alertness pose difficulty in diagnosing 
compartment syndrome and interpretation of elevated 
pressure[6,31], therefore these patients were excluded. 
Diagnosis of ACS and the decision for fasciotomy was 
based on clinical judgement without any objective criteria. 
Ulmer proposed presence of 3 or more clinical symptoms 
to diagnose ACS[9]. Applying only these criteria, we 
would have diagnosed only 20 patients with diagnosis 
of compartment syndrome and missing the remaining 
patients. The patients usually have different threshold 
of pain, and clinical symptoms are also variable, thus 
we used pressure measurement to assess their risk of 
compartment syndrome. However, absolute ICP was 
not found to be diagnostic of ACS when considered 
alone. We found that applying the threshold of pressure 
difference from diastolic blood pressure (DBP) within 30 
mmHg identified ACS in more than 75% cases. Using 
absolute ICP of 30 mmHg may result in overtreatment. 
Delta P within 20 mmHg of DBP would have resulted in 

Figure 6  Negative correlation plot of lower extremity functional scale with 
rising pressure (Pearson’s R = -0.814, P < 0.001).
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Table 3  Mean pressure values (mmHg) in patients with complications (n  = 29)

Pain Ankle/toe deformity Residual paralysis Running difficulty Squatting difficulty

Yes 55.4 (15) 51.9 (18) 53.7 (18) 52.2 (16) 52.2 (12)
No 47.5 (14) 51.1 (11) 48.2 (11) 50.8 (13) 51.1 (17)
P value 0.019 0.827 0.125 0.753 0.702
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missing 25%-70% patients of ACS. The duration of onset 
of compartment syndrome was not possible to predict 
from the time since injury in this study and we found 
decrease in compartmental pressure with progression of 
time. However, decreased LEFS score was found with the 
progression of time.

The long term functional outcome of ACS in tibial 
fractures can be evaluated on two broad aspects; first, 
the impact on fracture-healing and second about the 
impact on soft tissue leading to contracture. Increase in 
ICP compromises the perfusion of neuro-muscular tissues 
causing ischemia and cell death. Initial traumatic micro 
and macro muscle fibre damage, loss of haematoma 
from the fracture site because of fasciotomy, secondary 
neutrophilic microvascular dysfunction and reperfusion 
injury also contributes to the poor fracture healing, 
muscular contracture and persistent neuralgic pain[23,31,32]. 
We noticed 38% delayed or non-unions with a mean union 
time of 24 wk. A recent systematic review by Reverte et 
al[23], reported the mean time of tibial fracture union in 
ACS to be 31.7 wk and the incidence of delayed union 
and nonunion was 25% (in patients > 18 years). Other 
available literature reported the incidence of delayed union 
and nonunion to be 55%[22,23]. Our finding on fracture 
union is almost comparable to the available literature. 
Three factors such as fracture site, mode of diagnosis 
and ICP value were analysed to evaluate their effects on 
fracture healing. Although it seemed that proximal tibial 
fracture and clinically diagnosed ACS patients were at 
risk of delayed union and nonunion, it was statistically 
insignificant.

We found that the major long term functional disability 
of compartment syndrome is mainly because of soft tissue 
contracture. Ankle stiffness (76%) and toe deformities 
(62%) because of soft tissue contractures were the most 
common complications. Residual persistent pain was also 
seen in 55% of pain. The cause of pain in these patients 
may be multifactorial. Soft tissue contracture causes 
restriction of knee, ankle and toes movement and elicits 
pain on stretching or weight bearing. Ischemic damage of 

nerve fibre inducing neuralgic pain may also be contributory. 
Although a majority of patients were able to sit (with knee 
bending 90 degree and cross leg), climb stair and walk, 
there was difficulty in running and squatting. About 55% of 
patients were unable to run and 42% patients were unable 
to squat. A statistically significant correlation between 
persistent pain and raised ICP was noted, however none of 
the other sequelae/complications of ACS showed significant 
association.

The functional disability in ACS of leg has never been 
evaluated objectively. We found a severe functional 
disability in majority of patients because of residual 
disability as evaluated on LEFS. Fifty percent of patients 
had severe disability and 30% had moderate disability. 
More than 55% patients had LEFS score of less than 
60% maximal functional capacity. We found lower LEFS 
scores had significant correlation with higher ICP (R = 
0.814, P < 0.001). Outcome of ACS is most importantly 
determined by timing and adequate decompression of 
all the compartments. Both single and double incision 
fasciotomy have been proved to be effective. In our 
study also we did not find any difference in outcome of 
either surgical technique (P > 0.05). The average delay 
in fasciotomy in our study was 7.91 h which is higher 
than critical delay of 6 h and, this delay correlated with 
poor outcome scores; although not significantly (P > 
0.05). We also noted that despite fasciotomy more 
than 50% patients still had poor outcome. This could be 
because of several reasons like, 40% of these had delay 
of more than 6 h, 3 patients ended up with amputation 
after fasciotomy. We also noted that the average time 
to diagnosis of ACS from the time of injury was about 
9 h which could have contributed to significant tissue 
damage by the time ACS was diagnosed.

To conclude, ACS in tibial fractures leads to severe 
functional disability in majority of patients. These patients are 
prone for delayed union and nonunion; however, long term 
disability is mainly because of severe soft tissue contracture. 
ICP correlates with functional disability; patients with 
relatively high ICP are prone for poor functional outcome.

Figure 7  Correlation of (A) fasciotomy delay (Pearson’s R= -0.182, P = 0.928) and (B) time since injury (Pearson’s R = -0.369, P = 1.984) with lower extremity 
functional scale. LEFS: Lower extremity functional score.

30            40            50           60            70            80 

D
el

ay
 in

 fa
sc

io
to

m
y

20.00

15.00

10.00

  5.00

  0.00

Observed
Linear

                         LEFS
30            40           50           60            70            80 

Ti
m

e 
si

nc
e 

in
ju

ry

40.00

30.00

20.00

10.00

  0.00

Observed
Linear

                             LEFS

Goyal S et al . Tibial fracture with compartment syndrome

A B



392 May 18, 2017|Volume 8|Issue 5|WJO|www.wjgnet.com

COMMENTS
Background
The intracompartmental pressure affects the union and functional capability of 
patients in tibial fracture complicated with acute compartment syndrome (ACS).

Research frontiers
Tibial fractures with compartment syndrome are prone for delayed union and 
nonunion. These patients usually suffer from functional disabilities because 
of soft tissue contracture, neuralgic pain and residual paralysis. There is no 
literature about correlation of deep posterior compartment pressure of leg and 
functional outcome in tibial fracture with ACS. An objective assessment of the 
disabilities in such patients is lacking. 

Innovations and breakthroughs
The deep posterior compartment pressure of the leg was measured in patients 
with clinically diagnosed compartment syndrome after a tibial fracture using 
modified Whiteside’s technique. The union rate, union time and functional 
disabilities in these patients were correlated to the pressure value. The average 
times for clinical and radiological union were 25 wk (10 to 54 wk) and 24 wk 
(12 to 52 wk) respectively. Thirty-eight percent patients had delayed union 
or nonunion. Most common complaint at follow up was ankle stiffness (76%) 
that caused difficulty in walking, running and squatting. On lower extremity 
functional scale evaluation, there were 48% patients with severe disability, 35% 
with moderate disability and 17% with minimal disability. The mean pressures 
in patients with minimal disability, moderate disability and severe disability were 
37.8, 48.4 and 58.79 mmHg respectively.

Applications
Compartment syndrome in tibial fractures leads to severe functional disability in 
majority of patients. These patients are prone for delayed union and nonunion; 
however, long term disability is mainly because of severe soft tissue contracture. 
The deep posterior compartment pressure correlates with functional disability; 
patients with relatively high pressure are prone for poor functional outcome.

Peer-review
The authors evaluated patients with tibia fracture and compartment syndrome. 
The authors found the correlation between compartment pressure and the 
functional disability. The article is well-written.
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