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Introduction 
Acute compartment syndrome (ACS) following an in-
jury can be devastating. Prompt diagnosis and treatment 
is crucial to decrease the burden of the disease. It was in-
itially described in 1881 by Dr. Richard von Volkmann 
as an ischemic muscle contracture caused by external 
pressure leading to irreversible muscle necrosis most fre-
quently seen in children.1  Although similarities exist in 
the pathophysiology and treatment of acute compartment 
syndrome in adults and children, there are significant 
differences, most notably in the diagnosis. It has been 
taught that the 5 P’s (Pain with passive stretch, Pallor, 
Paresthesia, Pulselessness, and Paralysis) are classic 
signs for established compartment syndrome. Many 

would suggest that if the limb became paralyzed without 
pulses, that early diagnosis was missed, and residual 
morbidity is likely. Signs such as distal paresthesias and 
pain with passive stretch occur earlier in the process and 
prompt fasciotomy based on these may limit subsequent 
morbidity.  Bae et al. evaluated a means to make an even 
earlier diagnosis based upon symptoms.  In children, im-
pending compartment syndrome is suspected by the 
three A’s (Anxiety, Agitation, increasing Analgesic re-
quirements).  

 The purpose of this paper is to provide an updated, com-
prehensive review of pediatric acute compartment syn-
drome (PACS) focusing on the epidemiology, diagnostic 

Abstract: 
Pediatric acute compartment syndrome (PACS) is a rare but potentially limb threatening entity. The prompt recogni-
tion and emergent treatment of developing compartment syndrome is imperative to prevent lifelong disability. It can 
often be difficult to make a clinical diagnosis of acute compartment syndrome in the pediatric age group. This article 
seeks to provide an overview on how to appropriately diagnose and treat PACS. 

Key Concepts: 
● Early diagnosis should be suspected based upon the 3 A’s (Anxiety, Agitation, increasing Analgesic require-

ments).

● The most common locations of compartment syndrome are in the lower leg and forearm with the most common
cause being trauma.

● Prompt diagnosis and treatment of PACS is paramount to a good outcome.

● Most wounds can ultimately be closed with delayed primary closure.
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challenges, treatment, wound management, complica-
tions, and finally, prophylactic treatment for surgeries 
that have a higher risk of postoperative compartment 
syndrome.  

Diagnosis of ACS 
 A timely diagnosis of PACS is important to prevent irre-
versible muscle damage from ischemia which can occur 
as early as 4 hours from the onset of elevated compart-
ment pressures.2,3  The time to fasciotomy clearly affects 
outcomes, as children who have had very prolonged time 
to fasciotomy for leg compartment syndrome (mean > 48 
hours from injury) were more likely to suffer poor out-
comes.4  Furthermore, a study of nontraumatic compart-
ment syndrome in children in which delay in diagnosis 
was more common (median 48 hours to diagnosis) 
demonstrated high rates of myonecrosis (54%) at sur-
gery and poorer outcomes.5  PACS specifically has been 
associated with a longer delay in diagnosis but children 
may still have good outcomes with delayed treatment.4,5,8 
Flynn et al. found that delayed management of pediatric 
compartment syndrome can still be safely performed 
with a low risk of infection.4 

 The diagnosis of ACS in children remains a clinical di-
agnosis (Figure 1).  In the pediatric population, the age 
and relative maturity of the child is a consideration in es-
tablishing the diagnosis of compartment syndrome.  Pain 
is the most common presenting symptom of compart-
ment syndrome in children,3,5 but assessing pain in chil-
dren can be challenging. Astute observation is necessary 
when evaluating younger children who may not be able 
to clearly verbalize pain.  A toddler who writhes around 
in bed and can’t be distracted, who won’t focus on TV or 
videos, or who just “isn’t himself” may be developing 
early PACS. Particular attention must be given to in-
creasing anxiety, agitation, and analgesic require-
ments.5,6 For example, a school age child with a forearm 
compartment syndrome may demonstrate complete un-
willingness to participate in a neurovascular examination 
due to agitation. Observation of restlessness and pain be-
haviors as well as relative self-splinting of the fingers  

can be early indicators of impending compartment syn-
drome. Furthermore, increased vigilance should be 
maintained in children with fractures and associated 
nerve injuries.  Nerve injury from displaced fractures can 
mask typical pain and allow a silent compartment syn-
drome to develop.7  

 The most commonly utilized adjuncts for identifying com-
partment syndrome are needle manometry, in which intra-
compartmental pressure is measured by the resistance of a 
small amount of saline solution injected into the compart-
ment, and the slit catheter method, in which the needle 
pressure is measured with an arterial line transducer.  Near 
infrared spectroscopy (NIRS) is a noninvasive method to 
measure muscle oxygenation via a sensor placed on the 
skin and may become a tool in the pediatric population.  
Studies in both adults and children have demonstrated that 
NIRS can be utilized to detect changes in perfusion to a 
muscle compartment, though lack of standardization 
threshold values for compartment syndrome makes this 
tool nondiagnostic at the present time.13-15  

 The accepted objective pressure values for compartment 
syndrome in both the adult and pediatric populations  
range from absolute compartment pressure of 30–45 mm 
Hg or less than 30 mm Hg from mean arterial pressure 
(𝚫𝚫P< 30 mm Hg).2,8,9,30 These values have been pro-
posed as the threshold for developing muscle ischemia.  
Children have been demonstrated to have increased 
baseline lower leg compartment pressures as compared  

Figure 1. Clinical image 
of a 14-year-old male who 
developed compartment 
syndrome after sustaining 
a tibial tubercle fracture 
while playing football 
(Courtesy of Chris Souder, 
MD, Dell Children's Hos-
pital, Austin, TX). 
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to adults,10,11 though this finding has not been interpreted 
to accept higher compartment syndrome thresholds in 
children.  When using 40 mm Hg as a threshold for 
fasciotomy for pediatric forearm fractures, Royle found 
that no forearm fractures under the threshold developed 
sequelae of compartment syndrome.12 Needle manom-
etry or slit catheter methods are invasive for anxious 
children, and often are impossible to perform in an 
awake child. Hence, the diagnosis of compartment syn-
drome and the decision to pursue fasciotomy rests 
mostly on clinical assessment. The diagnosis can be sup-
ported via compartment pressure measures after the child 
is anesthetized and prior to fasciotomy. 

Epidemiology 
The most common cause of acute compartment syn-
drome in children is trauma with associated fracture.18  
Amongst those patients who sustained trauma, older age 
(adolescent group) and firearm or motor vehicle collision 
mechanisms have been demonstrated as an increased risk 
factor for developing compartment syndrome.17,18  Other 
causes of acute compartment syndrome include infec-
tion, snake or insect bites, vascular injuries or venous in-
filtration, coagulopathy and bleeding disorders, and iat-
rogenic causes such as prolonged awkward limb posi-
tioning during surgery.3  In a review of 233 children with 
compartment syndrome of any extremity, 65% presented 
with fractures. The lower leg and forearm accounted for 
87% of all cases of compartment syndrome.16 The inci-
dence of PACS in tibial shaft fracture ranges from 3– 
11.6%,18,19 in which a motor vehicle injury mechanism 
was noted as a risk factor.   There are several known sce-
narios for which compartment syndrome of the upper ex-
tremity can be of potentially increased risk, including se-
verely displaced supracondylar humerus fractures with 
vascular injury, as well as supracondylar humerus frac-
tures associated with a displaced forearm fracture (i.e., 
floating elbow).  In a series of nine children with float-
ing elbow injuries where both the humerus and the fore-
arm are displaced, 33% of patients developed compart-
ment syndrome.20 A subsequent study with more patients 
demonstrated a much lower rate of compartment 

syndrome in floating elbows of only 2%,21 though cau-
tion is advised in this particular injury given the higher 
rate of ipsilateral nerve injury22 and thus the potential for 
silent compartment syndrome.   

 Several small series have reported the development of 
compartment syndrome after flexible intramedullary 
nailing of forearm or tibia fractures.  The incidence of 
compartment syndrome after flexible intramedullary fix-
ation of pediatric forearm fractures ranges from 2–
7.5%,23-25 (Figures 2a and 2b) with increased operative 
time and multiple attempts at reduction considered risk 
factors.  Timing may also be an important factor. Chil-
dren whose forearm fractures are fixed in a delayed 

Figures 2a and 2b Clinical 
image of an 8-year-old girl 
who developed compart-
ment syndrome after flexi-
ble intramedullary nails 
were placed for an open 
both bone forearm fracture 
(Courtesy of Matthew  
Ellington, MD, Dell  
Children’s Hospital, Austin, 
TX). 
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manner are less likely to develop ACS.  For the tibia, 
Pandya et al. demonstrated a high incidence of compart-
ment syndrome (19.3%) after flexible nailing of pediat-
ric tibial shaft fractures, with weight of > 50 kg and 
complex fracture patterns being identified as risk fac-
tors.26 These studies highlight the need for increased vig-
ilance for compartment syndrome when increased 
trauma or manipulation to the extremity occurs whether 
through higher energy injury mechanism or during chal-
lenging surgical intervention.  The wise surgeon will 
have a low threshold to open fractures in order to pass 
flexible rods as opposed to multiple attempts to closed 
reduce the fracture and pass nails.  

Treatment 
 If there is concern for acute compartment syndrome, the 
provider must take measures to optimize the environ-
ment of the limb to increase limb perfusion and decrease 
pressure. These actions consist of moderate elevation of 
the limb to the level of the heart. Excessive elevation 
may decrease the arteriovenous pressure gradient and di-
minish perfusion.29,30 Any circumferential dressings and 
compressive casts or splints must be released to lessen 
pressure. Systemic hypotension should be prevented as 
this leads to decreased perfusion pressure to the extrem-
ity. Supplemental oxygen can assist in maintaining opti-
mal saturation.30 

 When the diagnosis of compartment syndrome has been 
made, emergent fasciotomy is indicated.  The surgeon 
must remember the adage “time is tissue.”  Excellent 
outcomes are commonly associated with early identifica-
tion and treatment.  Decompressive fasciotomies of each 
involved compartment are performed at the time of sur-
gery.  This consists of long skin incisions and wide fas-
cial incisions.  Muscles within the compartments are 
evaluated and, occasionally, release of individual epimy-
sium is required if this is found to be constrictive.  Obvi-
ously traumatized and torn muscle edges should be care-
fully debrided.  In pediatric patients, muscles that are not 
mechanically disrupted but have questionable viability 
should not be debrided initially, as children possess an 
increased capacity for tissue recovery after injury.31 

After decompression, the wound is left open and is cov-
ered with a sterile dressing or more likely with the use of 
VAC system. Typically, the patient returns to the OR in 
48–72 hours for irrigation, inspection of the soft-tissues, 
and a strategy for closure is developed.  Viability of the 
muscles is estimated by evaluating for the 4 C’s: Color, 
Consistency, Contractility, and Capacity to bleed. Care-
ful consideration is needed when assessing the muscles.  
Some would argue that if tissues “appear” nonviable as 
described above, these are sharply debrided.  Yet in chil-
dren, the zone of necrosis can be hard to define and re-
moving the center of a muscle belly will remove conti-
nuity with the distal tendons and perhaps some more via-
ble muscle that is proximal.  As such, the focus is to get 
early wound closure primarily or coverage with a soft-
tissue graft. The following outlines the site-specific ap-
proaches for fasciotomy in PACS. 

Forearm 

 ACS in the upper arm is extremely uncommon and thus 
we will focus on the much more common scenario of 
ACS of the forearm and hand.  There are three compart-
ments within the forearm: volar, dorsal and the “mobile 
wad.” Most commonly, ACS affects the mobile wad and 
the superficial and deep volar compartments.  As such, a 
curvilinear incision is used (Figure 3) to release the volar 
compartment as well as the mobile wad if indicated.  

Figure 3. A complete forearm 
compartment incision is drawn 
here. The entire incision is 
needed if there is involvement to 
the carpal tunnel and if the bra-
chial artery needs to be in-
spected. More often, the center 
portion of the incision is suffi-
cient to decompress the volar 
compartment (Courtesy of Chris 
Souder, MD, Dell Children's 
Hospital, Austin, TX). 
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When a carpal tunnel needs to be released, the incision 
begins between the thenar and hypothenar eminences 
and then curves ulnarly along the wrist crease to avoid 
the palmar cutaneous nerve.  It allows access to Guyon’s 
canal if needed, and the flap provides coverage over the 
median nerve and flexor tendons.  The incision proceeds 
proximally along the ulnar side of the forearm before 
curving radially at the midportion of the forearm. The in-
cision can be carried across the antecubital fossa to a 
point anterior to the medial epicondyle if needed to ex-
plore the brachial artery.  This incision will allow release 
of both the superficial and deep volar compartments as 
well as the mobile wad.  Alternatively, the mobile wad 
may be approached with a dorsal incision or a direct in-
cision overlying the compartment. Most often, the volar 
release adequately decompresses the forearm, including 
the dorsal compartment.32 The dorsal compartment is 
reevaluated after volar release, and if concern still exists, 
it is released as well.  A longitudinal dorsal incision 
from the lateral epicondyle to Lister’s tubercle is per-
formed, and the dorsal compartment fascia is then re-
leased. 

Hand  

The hand contains 10 compartments: thenar, hypothenar, 
adductor pollicis, four dorsal interossei, and three volar 
interossei compartments.  Four incisions can be used for 
release of all 10 hand compartments.  Most commonly, 
hand compartment syndrome can be treated with two 
dorsal incisions centered over the second and fourth met-
acarpals.  This allows access to the interossei and the ad-
ductor pollicis muscles with dissection around both sides 
of the second and fourth metacarpals.  If indicated, the-
nar and hypothenar incisions can be made to release 
these compartments. 

Thigh 

The thigh is divided into three compartments: the anterior, 
posterior, and adductor compartments. These compart-
ments are separated by the medial and lateral intermuscu-
lar septa.  Both the anterior and posterior compartments 

can be released via a single lateral incision (Figure 4).  
The adductor compartment is rarely involved 

Leg 

The lower leg contains four compartments: anterior, lat-
eral, superficial posterior, and deep posterior.  All four 
compartments can be released via a dual incision or sin-
gle incision technique.  The dual incision method con-
sists of a posteromedial-based incision for release of the 
superficial and deep posterior compartments.  This inci-
sion is 2 cm posterior to the edge of the tibia.  The sa-
phenous vein and nerve are retracted anteriorly.  The su-
perficial posterior compartment is easily identified and 
released via skin retraction allowing visualization of the 
medial gastrocnemius-soleus complex proximally.  The 
deep compartment is more easily identified in the distal 
third of the leg and often requires retraction of the super-
ficial compartment.  The release of the fascia of the deep 
compartment is confirmed when the posterior tibia is 
able to be visualized.  The anterior and lateral compart-
ments are released via a lateral skin incision.  Caution 
must be exerted distally to identify and protect the super-
ficial peroneal nerve as it exits the fascia of the lateral 
compartment as it crosses superficial to the anterior 
compartment. 

Figure 4. Clinical image of a 15-year-old-male who de-
veloped compartment syndrome after sustaining a prox-
imal femur fracture snowboarding (Courtesy of Kenneth 
Noonan, MD, UW School of Medicine and Public 
Health, Madison, WI). 
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A single incision fasciotomy can also be performed by 
releasing all four compartments through a long lateral in-
cision.33 The incision begins just distal to the fibular 
head and is carried posterior to the fibula to a point just 
proximal to the lateral malleolus (Figure 5).  Full thick-
ness anterior and posterior flaps are developed (Figure 
6).  Palpation of the anterior and lateral intermuscular 
septa allows identification of the anterior, lateral, and su-
perficial posterior compartments. The superficial pero-
neal nerve is also identified distally as it exits the lateral 
compartment fascia and is protected (Figure 7).  The fas-
cia overlying the compartments is released, beginning 
with the superficial posterior compartment before pro-
ceeding to the lateral and then anterior compartment 
(Figure 8).  The lateral intermuscular septum is then 
placed on tension with the use of Allis clamps.  The pos-
terior portion of the lateral compartment is bluntly re-
flected away from the septum until its insertion on the 
posterolateral fibula is identified (Figure 9).  The fascia 
immediately adjacent to the posterolateral fibula is then 

sharply incised from proximal to distal.  The release of 
the deep posterior compartment is confirmed by identifi-
cation of the flexor hallucis longus muscle which lies 
posterior to the fibula and is elongated with passive ex-
tension of the great toe (Figure 10). The wound is then 
packed, and delayed closure is performed when edema 
has resolved (Figure 11). 

Foot 

The indications for fasciotomy in the foot and the num-
ber of compartments that need to be incised within the 
foot is debated.  Most believe that there are four relevant 
compartments when fasciotomy is considered: medial, 
lateral, central, and interosseous.  Similar to the hand, 
dorsal incisions over the second and fourth compart-
ments allow releases of the interossei and central com-
partments.  Medial and lateral incisions can allow access 
for release of the medial and lateral compartments just 
beneath the first and fifth metatarsals, respectively.  Oc-
casionally, in the setting of a calcaneal fracture, a calca-
neal compartment release is required via a medial inci-
sion. 

Wound Management 
While emergent fasciotomy is essential in the treatment 
of acute compartment syndrome, the ensuing open 
wound(s) generate a new clinical challenge. Extensive 
soft tissue edema and muscle protrusion (not an actual 
skin defect) often counteract the goal of primary closure. 
Viscoelastic properties of skin (stress relaxation and me-
chanical/biologic creep) can be exploited throughout re-
peat procedures every 48–72 hours to facilitate delayed 
primary closure (DPC).34 

Closure Techniques 
 Fasciotomy wound closure techniques contribute to pa-
tient outcomes. Wounds are generally reapproximated 
via delayed primary closure (DPC) or less often by pri-
mary closure at the time of fasciotomy.  Immediate clo-
sure increases the risk of recurrent compartment syn-
drome and prevents the ability to visualize potentially 
necrotic muscle.35,36,37 When DPC is abandoned by the 

Figures 5. Incision for single incision fasciotomy (Fig-
ures 5-11 courtesy of Chris Souder, MD, Dell Chil-
dren's Hospital, Austin, TX) 

Figure 6. Developing full thickness flaps  
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treating surgeon, split thickness skin grafting is 
used for coverage almost exclusively. Skin grafting 
adds donor-site morbidity, diminishes sensation at 
the fasciotomy wound site, worsens cosmesis, and 
may delay mobilization during graft healing.38 

 Short-term morbidity associated with multiple clo-
sure attempts include repetitive general anesthetics, 
risk of wound infection, persistent soft-tissue in-
sult, prolonged hospitalization, and delayed reha-
bilitation. Controversial surgeon-dependent deci-
sions include selection of the technique(s) utilized 
to assist DPC, number of DPC attempts before skin 
grafting is performed, and whether negative pres-
sure therapy (NPT) should be utilized. Except for 
routine perioperative antibiotics, there is no con-
sistent recommendation regarding interval antibi-
otic administration and/or duration during DPC. 

 Delayed primary closure techniques include conser- 
vative options such as. gauze, wet-to-dry dressings and 
temporary synthetic skin dressing such as Epi-
GARD, or gradual dermal apposition via dermato-
traction. Gradual dermal apposition harnesses the 
viscoelastic properties of skin and thus, in theory, 
optimizes (and potentially accelerates) the possibil-
ity of DPC. Gradual and uniformly distributed  
reapproximation of skin edges over time is at-
tempted using variously described methods (su-
tures or similar materials, static tension devices, or 
mechanical devices). One very popular technique 
called the “shoelace technique,” first described by 
Cohn et al., uses staples along skin edges and that 
anchor elastic vessel loops that are criss-crossed 
across the wound which is approximated by tight-
ening the vessel loop knot every 48 hours.38 This 
technique can be modified to use different materi-
als such as suture and pediatric catheters Interval 
partial closure at the wound peripheries can be  
concomitantly performed (Figure 12).   

  

Figure 7. Identification of the superficial peroneal nerve 

Figure 8. After completion of releases of the anterior,  
lateral, and superficial posterior compartments  

Figure 9. Identification of posterolateral fibula  

 

Figure 10. Release of deep posterior compartment. Confirmed 
with identification of flexor hallicus longus muscle belly  
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 A meta-analysis of 22 studies and 332 patients estimated 
these simple skin reapproximating techniques achieved 
DPC in 6-20 days, 10.2% required a split-thickness skin 
graft (STSG), 1.8% experienced minor wound infection, 
and 0.6% had wound dehiscence.39 Industry dermatotrac-
tion products (i.e., DermaClose, Wisebands, etc.) are 
also available with similar overall outcomes compared to 
less expensive options. While these specialized products 
promote bedside adjustment (without a trip to the operat-
ing room), many children may not tolerate this, and spe-
cialized mechanical devices have not been widely used 
in children. 

 Fasciotomy wounds are often initially covered with a 
vacuum-assisted closure (VAC) device that delivers 
NPT. This can be performed with or without underlying 
dermatotraction techniques. Open pore reticulated polyu-
rethane foam covers exposed tissue and allows equally 
distributed NPT throughout the wound bed while drain-
ing unwanted fluid from affected compartments. This 
creates a physiologic, well-oxygenated, angiogenic envi-
ronment with decreased bioburden that is ideal for heal-
ing.40 In contrast, there is concern that wound bed granu-
lation between separated skin margins can increase tis-
sue rigidity (rather than promote elasticity) and hinder 
DPC. Surgeons should specifically either defer NPT or 
exercise extreme caution when utilizing NPT over ac-
tively bleeding wounds, tenuous vascular repairs, or ex-
posed nerves or arteries.41 

 Most authors emphasize that benefits of NPT such as 
sterility and patient/provider satisfaction (versus open 
dressings) outweigh the controversial chance that NPT is 

Figure 11. Closure with modified Algower-Donati tech-
nique. Of note, the wound was closed in a delayed fash-
ion during the third operative procedure.  

Figure 12. Dermatotraction via vessel-loop closure 
with partial primary closure at the wound peripheries 
(Courtesy of Dustin A. Greenhill, MD, St. Christopher’s 
Hospital for Children, Philadelphia, PA) 
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sometimes associated with a higher incidence of STSG. 
The same meta-analysis in adults that cited a 10.2% rate 
of STSG after suture approximation techniques reported 
a 22.8% rate of STSG after NPT.  

 The combination of vessel-loop dermatotraction with 
NPT has been described with good results, including one 
of the larger studies available in the pediatric literature, 
which is our preferred closure technique for large, swol-
len fasciotomy wounds45,46,47 (Figure 13). The sponge 
can be placed either deep to or superficial to the derma-
totraction device as both techniques have been de-
scribed.  When an incisional VAC technique connects to 
the open wound, an oil emulsion dressing should be 
placed between the partially closed skin and the sponge 
that covers it. Adhesive dressings should not be circum-
ferential. 

Pediatric Literature on Fasciotomy 
Wound Management 
 Although pediatric studies on fasciotomy wound man-
agement are limited, there are some distinct, notable 
conclusions. Most wounds can be closed via DPC (58-
72%), often within three attempts (not counting the in-
dex fasciotomy).8,47,48 Two large pediatric studies offer 
divergent advice on how many DPC attempts constitute 
failure before STSG is performed. Lim et al. retrospec-
tively reviewed 112 pediatric fasciotomy wounds and 
suggested STSG after the third DPC attempt, given an 
81.3% rate of STSG thereafter.10 However, Rademacher 
et al. reviewed 82 patients and reported a 94% closure 
rate during the first DPC attempt and a stable 50-67% 
closure rate between the second and fifth attempts.47 It is 
unlikely that institutional bias contributed to these differ-
ences because both Lim et al. and Rademacher et al. re-
ported some of the highest rates of STSG (32.7% and 
23%, respectively) in the pediatric literature. Varying 
rates of STSG across pediatric studies (roughly 12-
32.7%) are likely multifactorial.8,10 

 Delayed closure techniques described in pediatric stud-
ies include gauze dressings, vessel loop dermatotraction, 

NPT, synthetic skin substitute, or a combination of two 
or more methods. Retrospective comparative cohorts are 
underpowered and/or too heterogeneous to draw defini-
tive conclusions regarding optimal DPC technique in 
children (Table 1). For example, Shirley et al. stated ves-
sel loops (which are uniformly beneficial in the adult lit-
erature) were “typically used” in both gauze and VAC 
cohorts but not analyzed separately.49 Although the two 
comparative studies in Table 1 quantitatively suggest 
VAC therapy delays DPC, Rademacher et al. had similar 
findings (total procedures, days until final DPC, and 
overall rates of DPC) among 82 patients closed utilizing 
vessel loop dermatotraction combined with VAC ther-
apy.47,49 Thus, like the adult literature, it is unclear if 
longer durations of DPC associated with isolated NPT 
are due to VAC therapy itself or selection bias. 

Figure 13. Vessel loop closure combined with VAC ther-
apy. (Courtesy of Dustin A. Greenhill, MD, and Saqib 
Rehman, MD, MBA, St. Christopher’s Hospital for Chil-
dren, Philadelphia, PA) 
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 Lastly, Shirley et al. provided useful information for sur-
geons regarding cosmesis of fasciotomy wounds in chil-
dren. Approximately one in four upper extremity patients 
will not like the appearance of their scar. These concerns 
were not replicated in the lower extremity. Surprisingly, 
age, closure by plastic surgery, and STSG were not inde-
pendent risk factors for cosmetic concerns.48 

Outcomes After Fasciotomy 
 Sequelae of missed compartment syndrome have been 
reported in 0-50% of cases from various series.4,34,50 The 
most feared complications are ischemic contracture, loss 
of function, nerve deficits, and prolonged pain.  In some 
cases, these symptoms can lead to amputation.51 Com-
partment syndrome in the absence of fracture or crush 
injury is associated with delayed diagnosis and increased 
muscle necrosis in children and adults.5,52  

 Even pediatric patients with longer delays in diagnosis 
and treatment can still have good outcomes.4,5,8 The sub-
sequent delayed fasciotomies in this patient population 
have not shown the same risk of infection that is present 
in adults.4 Extreme delay in diagnosis (> 80 hours) has 
been associated with poor outcome in one series of 
lower extremity compartment syndrome, with decreased 
strength in both patients in that range.  Another patient 
with > 48 hour delay had an excellent outcome.4 Broom 
et al. reported excellent outcomes for decompression up 

to 48–72 hours after onset.53  It has been noted that upper 
extremity compartment syndrome typically has a longer 
delay to diagnosis.6  However, in one series focusing on 
delay to diagnosis and outcome, a delay was not associ-
ated with worsening outcome in the upper extremity.6  
As a result, it is reasonable to pursue decompression in 
children despite an apparent delay in diagnosis.6,18,53  
Once diagnosed, however, pediatric compartment syn-
drome should be treated with the same sense of urgency 
that is present for adults.   

Atraumatic Compartment Syndrome 
 Atraumatic compartment syndrome can occur secondary 
to a variety of causes, and is associated with worse out-
comes.5,6,51 Earlier intervention (< 6 hours) in this group 
was associated with improved outcome.  Out of 14 upper 
extremities, poor outcomes included four amputations 
and three additional limbs with functional deficits.51 A 
meta-analysis yielding 165 patients reported full func-
tional recovery in 85% of cases, with incomplete recov-
ery in 15%.  This included 10% range of motion deficits, 
3% sensory deficits, and 3% weakness. Two percent re-
quired amputation.18  

 While long-term outcomes appear favorable for ade-
quately treated compartment syndrome, significant 
short-term morbidity is present with fasciotomies, indi-
cating that an appropriate threshold for treatment must 

  # patients # procedures # days to closure 

Shirley et al., JCO 2018 Gauze 11 1.9 4.5 

 VAC 15 2.6 7.2 

 Combination 5 3.4 15.8 

Bussell et al., EJTES 2019 Synthetic Skin  
Replacement (Epigard) 9 1.8 4.9 

 VAC 18 3.1 9.4 

Table 1 
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be maintained.  One study focusing on short-term mor-
bidity found an average of two additional surgeries, 
6.7% wound infection and 7.7% need for transfusion.54 
The decision to proceed with fasciotomy should be made 
carefully.  

 The risk for “silent” compartment syndrome has been 
highlighted.55 Concerns regarding the effect of PCA an-
algesia or regional anesthetic techniques on the clinical 
ability to detect compartment syndrome have generated 
discussion in both the pediatric and adult literature.5,56-58 
While publications in the anesthesia literature conclude 
that there are no convincing evidence that regional anes-
thesia, epidurals, or PCAs the anesthetic methods con-
tribute to delays in diagnosis, the concern persists among 
orthopaedic surgeons.56,58 

Prophylactic Fasciotomy in  
Pediatric Orthopaedic Surgery 
 Tibial osteotomy is of particular concern for compart-
ment syndrome.  In one study of 24 children, tibial oste-
otomy was one of the three most common causes for 
compartment syndrome.59 Previous studies have identi-
fied compartment syndrome in up to 20% percent of ch 
ildren after tibial osteotomy.60  Some authors have advo-
cated for prophylactic anterior compartment fasciotomy 
as a result, with no reported cases of subsequent com-
partment syndrome in their series.61-64  A case report has 
been published which describes a patient who developed 
compartment syndrome following a tibial osteotomy de-
spite prophylactic anterior compartment fasciotomy and 
required a return to the OR for formal fasciotomy and 
dermotomy.65  A technique for prophylactic fasciotomy 
is illustrated in Figure 14.  

 Tibial tubercle fractures are associated with a relatively 
high risk of compartment syndrome with reports ranging 
from 5-20%.50,66-68 Fasciotomy at the time of fixation has 
not specifically been studied, but no long-term effects of 
the fasciotomies themselves were documented in these 
series.  The role of prophylactic fasciotomy at time of 
fixation has not been studied, and the majority of cases 
were specifically noted as present preoperatively.  

Prophylactic fasciotomy may play a role in clinical sce-
narios where clinical suspicion is present but formal 
four-compartment fasciotomies are deemed to be exces-
sive. In such a scenario, the surgeon is advised to follow 
the postoperative exam closely.  Leaving a drain in high-
risk scenarios may help to decrease the chance of com-
partment syndrome as it has been shown to reduce se-
quelae of compartment syndrome after HTO in adults.69 

Summary  
 Although pediatric acute compartment syndrome can 
lead to devastating sequelae, good functional outcomes 
can occur as a result of prompt diagnosis and treatment. 
Advances in wound closure techniques including de-
layed primary closure have allowed for good long-term 
outcomes after prompt diagnosis and treatment. Delay in 
diagnosis and treatment remains the best predictor of 
poor long-term outcomes. Historically, the treatment of 
acute compartment syndrome in the pediatric population 

Figure 14. Technique of percutaneous anterior com-
partment fasciotomy (Courtesy of Sinai Hospital of Bal-
timore, Baltimore, MD) 
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has followed the principles of management defined for 
adults. More recent pediatric-specific literature has al-
lowed treatment to be tailored more specifically to the 
pediatric population.  

Additional Links 
• PACS: Pediatric Acute Compartment Syndrome 

http://www.posnacademy.org/media/Pediat-
ric+Acute+Compartment+Syn-
drome/0_u3v8mu2p/19138922 

• Acute Compartment Syndrome of the Extremity 
https://www.aaos.org/videos/video-detail-
page/18271__Videos 
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