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 ABSTRACT 

Compartment syndrome of hand in children is usually associated with compartment 

syndrome of fore arm and arm due to many etiological factors like supra condylar fracture 

of the humerus, floating elbow, crush injury , vascular injury and iatrogenic factors. 

Isolated compartment syndrome of hand without fore arm involvement is rare but serious 

condition and is still rarer in children. Diagnosis can be missed in children as 5P’s of 

compartment syndrome seen in adults is seen much later in children and is preceded by 

3A’s [increase in anxiety, increase in agitation and need of increased dose of analgesics]. 

We reviewed isolated compartment syndrome of hand in children regarding aetiology, 

diagnosis, anatomy of compartments and surgical decompression and outcome. 

 

 

INTRODUCTION 

Isolated acute compartment syndrome of hand in 

children is very rare but leaves permanent functional 

impairment of hand, if not diagnosed and managed at 

earliest. Compartment syndrome of forearm and arm are 

usually associated with hand, which is also rare but more 

frequent than isolated compartment syndrome of hand. The 

nature of injury leading to compartment syndrome in 

forearm and arm usually high energy injury and displaced 

fractures around the elbow joint. Sometimes isolated 

compartment syndrome of hand in children are not related 

to the fracture and are related to iatrogenic factors; which 

can be missed in early stage leading to complications. In 

children it is more difficult to diagnose because anxiety or 

apprehension related pain may be overlooked as behaviour 

of child to hospital or unknown environment. But anxiety 

or increase in anxiety is the first sign of compartment 

syndrome in the child i.e 3A’s (increase in anxiety, 

increase in agitation, and increased need of analgesic dose) 

usually  precedes  classical  5p’s  signs  of  compartment 
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syndrome in adults. There is no review of literature on 

isolated compartment syndrome of hand in paediatric 

population. 

 

MATERIAL AND METHODS 
Computerized search of literature was done with 

key words 1) compartment syndrome, hand, children, and 

2) compartment syndrome, hand, paediatrics separately; 

then isolated acute compartment syndrome of hand in 

children included by excluding studies related to 

combination of forearm and arm, upper extremities, study 

with combination of compartment syndrome of hand in 

adults and children, and studies related to chronic 

compartment syndrome(VIC) and management of VIC. 

Literature was reviewed under the following headings. 

A)Aetiology B)Diagnosis C)Surgical anatomy D) Surgical 

management and outcome. 

 

Aetiology: Isolated compartment syndrome of hand in 

children is very rare. Most of the literature is in case 

reports. Two case series have been reported but they are 1) 

compartment syndrome of upper extremity in children, 2) 

compartment syndrome of hand including adult population. 
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Trauma, burns, tight fibercast/POP application, improper 

iv canulation, suction injuries, intra-arterial injection, 

compression bandages/wrap around wrist, and bony 

procedure around the wrist are the causes of isolated 

compartment syndrome of the hand [1,2,3]. Sawyer
 
[4] 

reported insect bite on dorsum of hand leading to 

compartment syndrome after 18 hours of bite in a 5 year 

male child. Patratos
 
[5] reported a similar case with wasp 

bite on volar aspect of left hand in 6 year female child after 

24 hours of bite. In both cases, initially there was no acute 

swelling but stared later due to enzymatic reaction to the 

peptides and amines of the insect bite or due to the initial 

heat application or application of local analgesic to relieve 

pain. Danish literature reported compartment of hand 

following adder bite to thumb
 
[6]. Seitz reported the only 

case of isolated bilateral compartment syndrome of hand in 

18 month old child
 
[7]. Suwansrinon

 
[8] did a study to 

know the local side-effects of Rabies immunoglobulin 

injection in finger and bite site of hand and showed that 

proper techniques with trained staff does not cause major 

complication including compartment syndrome of the 

hand. Prasarn
 

[9] reported 14 cases of compartment 

syndrome of hand including upper extremities without any 

fractures of which 8 were iatrogenic. He opined that in 

iatrogenic cases, diagnosis is often late leading to poor 

outcome. Collagen vascular disorders, coagulopathy can 

also lead to compartment syndrome where management is 

critical. Shin reported a case of compartment syndrome 

due to Henoch-Schönlein purpura
 
[10]. 

Two cases of suction injuries in swimming pool 

where hand was sucked to suction mechanism of water in 

pool leading to compartment syndrome of hand in children 

have been reported
 
[11]. Tight plaster application leading 

to hand compartment syndrome has not been reported in 

literature but hand swelling after plaster application is one 

of the common complaints and studies have shown that 

simple bi-valving the cast can decrease the pressure by 

60%
 
[12]. So it is advisable to bivalve the plaster in the 

immediate post operative period or after manipulation. 

 

Figure 1. palmar and dorsal incision 

 

Figure 2. dorsal longitudinal incision 

 
 

Diagnosis 
High index of suspicion is required for early 

diagnosis, especially in children who cannot communicate 

and are apprehensive to strangers such as health care 

professionals. Iatrogenic hand compartment syndrome are 

common in children admitted in Intensive Care Units with 

altered sensorium. Delay in diagnosis and in surgical 

decompression may lead to poor functional results. Child 

complains of pain and swelling which are not relieved by 

normal dose of analgesics. Typically, a child is anxious 

and becomes agitated. Increase in anxiousness, increase in 

agitation and increased need of analgesic dose are 

important clues (3A‘s) or early signs of compartment 

syndrome of hand and should not be neglected as child 

tantrums
 

[13]. 5P’s like increase in stretch pain, 

paraesthesia, paresis or paralysis, pallor, and pulselessness 

are usually late signs of compartment syndrome. A study 

from Boston showed increase in analgesic need preceeds 

early changes in vascularity by 7 hours in paediatric 

patients
 
[14]. Hand will be swollen with typical intrinsic 

minus hand posture, normal softness of hand will be lost 

and will become firm to turgid. Tissue hardness is also an 

indicator of severity or time of onset of compartment 

syndrome but it is variable from child to child and more of 

subjective value as it cannot be reproduced and is 

unreliable
 
[15]. There will be passive stretch pain, loss of 

active movement of finger due to paresis in late stage. 

Older children can complain about paraesthesia indicating 

severity and need to decompress carpal tunnel completely. 

Initially there will be redness which will become pale as 

time progresses. As pulse can not be assessed in isolated 

hand swellings, delayed capillary circulation in fingers is 

recorded. Pulse oxymeter should record wave forms with 

saturation. 100% saturation without wave form is also an 

indicator of progress of compartment syndrome. Needle 

manometry measures the compartment pressure in each 

compartment of hand. Normal compartment pressure of 

hand and forearm is 3 to 22mmHg in children. More than 

30mmHg compartment pressure is indicative of 

compartment syndrome. More than 45mmHg compartment 

pressure is considered as absolute compartment syndrome
 

[16]. 

 

Surgical anatomy and decompression 
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There are ten separate osteofacial compartments 

in the hand. Each dorsal interossei and palmar interossei 

acts as a compartment. Thenar group and hypothenar group 

of muscles are two different compartments and adductor 

pollices acts as a separate compartment. So 4 dorsal 

interossei, 3 palmar interossei, one thenar, one hypothenar, 

and adductor pollices makes ten different compartments 

[17]. All ten compartment needs to be released. Two dorsal 

longitudinal incisions over second and fourth metacarpals 

gives access to all four interosseous space and releases 

seven compartments of interossei and adductor polices 

[fig-1 and 2]. Single palmar incision releases thenar, 

hypothenar compartment and, also the transverse carpal 

ligament which decompresses the median nerve in the 

carpal tunnel [fig-1]. Bulky compressive bandage is 

applied and anti oedema measures are taken. Care should 

be taken to prevent secondary infection. Once swelling 

reduces, wound is closed either by secondary suturing or 

by skin grafting. If there is any doubt of infection, skin 

grafting or secondary closure should be delayed. Usually 

dorsal incision is closed by secondary suturing and the 

palmar wound needs skin grafting. Occupational therapy 

has to be commenced immediately after secondary closure. 

Occupational therapy is concentrated on active and passive 

movement of finger, metacarpo-phalangeal (MCP) joints 

and wrist. 

 

OUTCOME AND DISCUSSION 
Children with compartment release should be 

regularly followed up for wound healing. Active and 

passive movements in the Wrist, MCP, and IP joint are 

assessed. Sensation of the finger should be checked. Grip 

strength, hook strength, pinch strength, release, two point 

discrimination, proprioception should be recorded as 

against the opposite hand periodically. Outcome depends 

on time duration between onset of compartment syndrome 

and decompression. Outcome is better with emergency or 

immediate decompression. There are no series or reviews 

related to isolated hand compartment in children. But 

review of compartment syndrome in upper extremity has 

favourable outcome if decompression is done within 6 

hours of onset (Prasaran et al) [9]. Kanj et al in his 

retrospective study of compartment syndrome of upper 

extremity in children analysed decompression before and 

after 24 hours
 
[18]. 

Fair results were seen in delayed decompression 

though the results were not statistically significant, 

probably due to small sample size. It was seen that cases 

with compartment pressure more than 45 mmHg had 

stiffness and fair results as against those with compartment 

pressure 30mmHg who had excellent results. Finkelstein et 

al in his review showed decompression after 35 hours were 

associated with high rate of morbidity including 

amputation and even mortality due to septicaemia
 
[19]. 

Prasaran reported poor prognosis in ICU admitted patients, 

which were mostly iatrogenic and diagnosis was delayed
 

[20]. Ouelette et al reviewed 19 patients of compartment 

syndrome in hand in children and adults, showed poor 

results including amputation in children who were 

admitted in ICU with obtunded sensorium
 
[21]. All the 

case reports related to compartment syndrome of the hand 

in children showed excellent outcome because of early 

diagnosis and management. 

 

CONCLUSION 
Acute compartment syndrome of hand in children 

is very rare. High index of suspicion especially in agitated 

children and ICU admitted paediatric patients with 

obtunded sensorium help in diagnosis. Prompt diagnosis, 

early decompression of all ten compartments with 

occupational therapy gives excellent long term outcome. 
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