
Diagnostic utility of clinical signs and symptoms in the diagnosis of compartment syndrome …   Ayaz Ahmed Abbasi 

Ann. Pak. Inst. Med. Sci. 2011; 7(4): 238-241  238

Original Article 
 

Diagnostic utility of Clinical Signs and 
Symptoms in the Diagnosis of 
Compartment Syndrome of the Lower 
Limb  
 
Objective: To know the utility of clinical signs and symptoms in the diagnosis of 
compartment syndrome of the lower limb.  
Materials and Methods: The literature was searched using following. Medline databases 
(Ovid interface) 1966 till Nov 2010. Embase (Dialogue data star) 1974 till July 2010. Cochrane 
Library. Following search terms were used: [{exp compartment syndrome or compartment 
syndrome.mp or Volkmann’s Ischemic contracture$.mp} AND {exp leg.mp or exp lower 
extremity} AND {signs.mp or symptoms.mp} AND {exp.diagnosis}] A manual search of the 
bibliographies of retrieved articles and of major orthopaedic, plastic surgery and general 
surgery text was also performed.  
Results: Out of 368 articles reviewed only five fulfilled the inclusion criteria. One review 
attempted to collate diagnostic performance of pain and other clinical signs but didn’t 
consistently apply a gold standard. The sensitivity and positive predictive value (13 - 19%) 
for the clinical findings were low while the specificity and negative predictive value (97 - 
98%) were high. The probability of compartment syndrome with one clinical finding was 
approximately 25%, rising to 93% with three clinical findings present.  
The results of  my survey of North West region of UK  showed that 86% to 90% of Registrars 
were either very confident or confident in excluding compartment syndrome clinically which 
is in contrary to the evidence found in this review. However 77% of the respondent of the 
survey admitted that they will use both clinical judgement as well as measurement of 
compartment pressure (CP) for diagnosing Compartment syndrome (CS) in patients who are 
unconscious or not able to communicate.  
Conclusion: The conclusion from this analysis is that there is paucity of good quality 
data from which to determine the predictive value of clinical findings for the diagnosis of 
compartment syndrome. However it appears that clinical findings for the diagnosis are of 
low sensitivity. This is of concern given the proportion of emergency physicians who feel 
confident to exclude the diagnosis of compartment syndrome on clinical grounds only.  

Ayaz Ahmed Abbasi 
Consultant Emergency Medicine 
Emergency Medicine Tutor & Lead 
Registrar teaching and training 
Royal Albert Edward Infirmary 
Emergency Care Centre 
Wigan 
WN1 2NN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Address for Correspondence 
Consultant Emergency Medicine 
Emergency Medicine Tutor & 
Lead Registrar teaching and 
training 
Royal Albert Edward Infirmary 
Emergency Care Centre 
Wigan 
WN1 2NN 
Email: aaabbasi38@hotmail.com

Introduction 
 

Compartment syndrome is a limb threatening 
condition observed when perfusion pressure falls below 
tissue pressure in a closed anatomical space.1 Delays in 
diagnosis can occur due to a lack of awareness, or due 
to atypical clinical presentations. A high index of 
suspicion is required so that an early orthopaedic 
consultation for fasciotomy can be obtained to reduce 
the likelihood of neurovascular complications. 

Approximately 40% of all acute compartment 
syndromes occur after fractures of the lower limb bones 
with an incidence in the range of 1 to 10%. Vascular 
injury is also a common antecedent to compartment 

syndrome.2,3 Masten4 demonstrated that as 
intracompartmental pressure rises, venous pressure 
also rises. When the latter is higher than capillary 
perfusion pressure, capillaries collapse. The pressure at 
which this occurs is under debate, however, 
intracompartmental pressures (ICP) greater than 30 mm 
Hg are generally agreed to require intervention. 5, 6  

Direct measurement of intracompartmental 
pressure can be a valuable adjunct in patients with 
equivocal findings and may be the only reliable means 
of confirming compartment syndrome in the obtunded 
patients.7- 9 There is extensive evidence in the literature 
demonstrating the benefits of compartment pressure 
monitoring (CPM)10,11 but this practice has failed to 
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achieve universal acceptance. There is no published 
evidence to suggest that CPM in itself is harmful.12, 13 

 

Methods and Search Strategies 
 
The literature was searched using following. 

Medline databases (Ovid interface) 1966 till Nov 2010. 
Embase (Dialogue datastar) 1974 till July 2010. 
Cochrane Library. Following search terms were used: 
[{exp compartment syndrome or compartment 
syndrome.mp or Volkmann’s Ischemic contracture$.mp} 
AND {exp leg.mp or exp lower extremity} AND {signs.mp 
or symptoms.mp} AND {exp.diagnosis}] A manual 
search of the bibliographies of retrieved articles and of 
major orthopaedic text was also performed. Papers 
were also identified by cross references of relevant 
papers.  

Studies were included with a prospective design 
and which provided the data to calculate the sensitivity 
and specificity of clinical features of compartment 
syndrome and excluded from the review if they had 
insufficient data, retrospective studies, or dealt with 
areas other than the lower limbs. 

Results and Observations 

368 articles were found out of which 363 were 
not directly relevant to the study question. This left five 
papers for analysis. Ulmer T14 showed that the 
sensitivity of clinical findings for diagnosing 
compartment syndrome was low (13% to 19%). The 
PPVs (positive predictive value) of clinical findings were 
11% to 15%, while the specificity and NPVs (negative 
predictive value) were both 97% to 98%. The probability 
of compartment syndrome was between 19% and 26% 
with one clinical finding; 68% with pain and pain with 
passive stretch, 93% with pain, pain with passive 
stretch, and paresis; and 98% with all four clinical signs  
including paresthesia. 

In a prospective cohort study by Allen M J et al 
15 18 out of 28 patients with marked soft tissue trauma to 
lower limbs were normal, with regard to both clinical 
assessment and intracompartmental pressure 
recordings. Seven patients were found by pressure 
measurement to have a transient compartment 
syndrome but only three had supportive clinical features 
present. These patients had temporary weakness of 
extensor hallucis longus and pain whose severity was 
disproportionate to the injury. Only three patients had 
full blown compartment syndrome both clinically and 
also increase compartment pressure. A small study 
sample and lack of statistical methods used are the 
limitations of the study.  

 
 

 
Triffit PD et al 16 carried out a further 

prospective cohort study of 20 patients with isolated 
closed unilateral tibial fracture treated in plaster cast. 
Pressure monitoring was carried for 72 hours. It was a 
single blind study where observer was blind to the 
measured compartment pressure. Any symptoms and 
signs of a compartment syndrome were noted. The 
outcome measured were joint stiffness, contractures or 
change in cutaneous sensations. An abnormality on 
examination (weakness of extensor hallucis longus) was 
found in 11 patients (55%); in three of these there were 
no symptoms. The patients with and without abnormal 
findings did not differ statistically in terms of outcome. 
They reported that monitored pressures above 30 
mmHg are not inevitably followed by significant muscle 
damage.  They concluded that routine monitoring of CP 
after this type of fracture is of limited value. 

Gibson et al 17 in his prospective study of 20 
patients undergoing tibial osteotomy for osteoarthritis of 
knee joint recorded compartment pressure and related it 
to clinical signs. He reported that EHL weakness was 
seen in four of his patients who had raised anterior 
compartment pressures. Pain on stretching the anterior 
compartment muscles was found in four. Sensory 
change was the least impressive sign. 

McQueen et al 18 in a study of 66 patients 
undergoing tibial surgery measured the 
intracompartmental pressure continuously for a period of 
36 hours. Only one patient developed an acute 
compartment syndrome (an incidence of 1.5%) but he 
had no clinical features of compartment syndrome. This 
illustrates the value of compartment pressure monitoring 
as an early warning system. Impending or early 
established acute compartment syndrome, in 
experienced hands, can be diagnosed by compartment 
monitoring before the onset of significant symptoms. 

To determine the current practice of diagnosing 
CS. I distributed a questionnaire especially constructed 
for this purpose to 45 Emergency Medicine Specialist 
Registrars and Middle grade doctors of North West 
region (UK) in one of the regional teaching sessions. 35 
Registrars returned the questionnaire a response rate of 
77%. They were asked to respond to following options in 
the questionnaire. How confident are they in excluding 
CS clinically? Are they very confident, confident, not 
confident or not at all confident? How do they asses’ 
patients with suspected CS who are unconscious or not 
able to communicate? Do they rely on clinical 
information, by measuring CPM or by using both 
methods? Is there a commercially available measuring 
device for measuring compartment pressure in their 
departments? The answers to these questionnaire are 
depicted in Figure I – III. 
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Fig: II Percentage of Trainees with their confidence in excluding
CS

8%

78%

14%

Very Confident

Confident

Not confident

 

Fig: III Percentage of Trainees excluding CS on Clinical basis alone or using 
both clinical and CPM method

77%

20%

3%

Clinically and CPM

Clinically only

CPM only

 

Fig: IV Availability of CPM device in the ED

6%

29%

65%

Yes

No

Not sure

 

Discussion 
 
Historically, the presence of the clinical findings 

of pain out of proportion to the nature of injury, 
paraesthesia, pain on passive stretch, and paresis have 
been used to support the diagnosis of compartment 
syndrome [19, 20]. However there is limited data from 
which to define the sensitivity and specificity of the 
clinical findings for the diagnosis of compartment 
syndrome. It has been stressed how difficult it is 

clinically to elicit the signs and symptoms of an early 
compartment syndrome as these are often masked by 
analgesia or by the presence of plaster cast. Initially, 
clinicians are often inappropriately optimistic and once 
the diagnosis has been made it is often too late to avert 
irreparable damage to nerve and muscles. 

In a review by T.Ulmer et al 14 the sensitivity and 
positive predictive value of the clinical findings for the 
diagnosis of compartment syndrome of the lower 
extremity were low (13% to 19% for each),whereas the 
specificity and negative predictive value were high (97% 
to 98% for each).The false-positive rate was high in 
relation to the true positive rate, that is, the presence of 
the clinical findings of compartment syndrome was more 
likely to be found in patients without compartment 
syndrome than in patients with the disorder.  

There is extensive evidence in the literature 
demonstrating the benefits of compartment pressure 
monitoring 13, but this practice has failed to achieve 
universal acceptance. There is no published evidence to 
suggest that compartment pressure monitoring (CPM) in 
itself is harmful. A survey by A Vassalos et al 13 showed 
that 73% of Scottish orthopaedic consultants have CPM 
devices available for use within their departments. In 
addition, there appears to have been a shift in the type 
of CPM devices available with the majority of Scottish 
trauma consultants improvising a device using a 
standard CVP/ A-line, transducer and monitor. 
Previously published data on the UK demonstrated an 
equal distribution between commercially available 
equipment and improvised devices. 

The results of  my individual survey of North 
West region showed that 78% to 86% of Registrars 
were either very confident or confident in excluding 
compartment syndrome clinically which is in contrary to 
the evidence found in this review. However 77% of the 
respondent of the survey admitted that they will use both 
clinical judgement as well as measurement of 
compartment pressure for diagnosing CS in patients 
who are unconscious or not able to communicate. This 
is consistent with the survey reported by Vassalos et al 
in Scottish Medical Journal in 2003. 

 

Conclusion 
 
The conclusion from this analysis is that there is 

paucity of good quality data from which to determine the 
predictive value of clinical findings for the diagnosis of 
compartment syndrome. However it appears that clinical 
findings for the diagnosis are of low sensitivity. This is of 
concern given the proportion of emergency physicians 
who feel confident to exclude the diagnosis of 
compartment syndrome on clinical grounds only. As 
high index of suspicion is needed when dealing with 
potential compartment syndromes. 
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