
Learning Point of the Article:
Acute compartment syndrome, if not treated in a timely fashion, can have devastating consequences.

A Case Report of Acute Exertional Compartment Syndrome with 
Peroneal Nerve Palsy in an Adolescent Athlete

Andrew Jimenez¹, Barton R Branam¹, Kimberly A Hasselfeld¹, Kathryn A Hasselfeld¹

Conclusion: This case stresses the importance of a high index of suspicion for compartment syndrome which if not treated in a timely fashion 
can have devastating consequences.

Introduction: Acute following a chronic exertional compartment syndrome (CECS) is a known but uncommonly encountered complication of 
sports activity and its physiologic profile remains unclear to date. Failure to recognize and promptly treat this condition can lead to disastrous 
sequelae.
Case Report: We present the case of a 13-year-old lacrosse player with a history of CECS who developed unprovoked acute compartment 
syndrome. Despite emergent fasciotomy, she experienced intermittent episodes of peroneal nerve deficits. A peroneal nerve neurolysis was later 
performed which resulted in full resolution of her symptoms.
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Abstract

Case Report

Compartment syndrome is an orthopedic emergency that is 
typically associated with trauma. A well-documented but rare 
form of compartment syndrome is exertional compartment 
syndrome, which can occur in both acute and chronic forms. 
The usual clinical course of chronic exertional compartment 
syndrome (CECS) is pain and at times, neurologic symptoms 
which are associated with strenuous exercise and relieved by 
rest [1, 2, 3]. In addition, acute exercise-induced compartment 
syndrome is similar in presentation, but the symptoms are not 
relieved by rest and require surgical intervention [4, 5, 6]. We 
present a case of acute following a case of CECS in a young 
athlete who later developed peroneal nerve palsy requiring 
neurolysis.

Introduction

Case Report

We report the case of an otherwise healthy 13-year-old female 
lacrosse player who had a remote history of intermittent foot 
drop associated with pain several years prior. She had 
undergone extensive workup at that time with X-ray of the knee, 
which was only significant for osteochondritis dissecans of the 
lateral femoral condyle, and magnetic resonance imaging 
(MRI) of the brain, leg, knee and ankle. The MRI revealed no 
significant findings, including no visible abnormality of the 
peroneal nerve but did show mild tenosynovitis of the flexor 
hallucis longus and flexor digitorum longus. It was believed that 
she suffered from CECS, and she was treated conservatively 
with foot orthotics and physical therapy.
Several years later, she experienced foot drop twice in 6 months 
which brought her back to the orthopedic office for 
reevaluation. Physical examination at that time was significant 
for 3/5 strength with dorsiflexion and 4+/5 strength in her 
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Discussion

As in our case, the diagnosis of compartment syndrome can be 
confirmed with intra-compartmental pressures. Normal 
pressures range from 0 mm Hg to 15 mm Hg, and in general, 
fasciotomy is recommended for pressures >30 mm Hg [9]. 
Several studies have illustrated the possibility of progression of 
CECS to its acute form [6,10].
Unlike CECS, acute compartment syndrome (ACS) is 
unrelieved by rest and causes severe unrelenting pain. It 
generally occurs after intense, prolonged exercise but it may 
occur without a clear inciting event [11]. It has been proposed 
that acute following a chronic compartment syndrome may 
have a unique course where pressures build slowly initially with 
a sudden increase in pressures later[12]. There has been no 
definitively established mechanism for acute exercise-induced 
compartment syndrome, but the increased pressures are likely 
secondary to muscle hypertrophy and fluid accumulation [13].

At a 5-month post-operative follow-up, she complained of 
recent onset of numbness and tingling in her superficial and 
deep peroneal nerve distributions. On physical exam, she had a 
positive Tinel’s sign over her common peroneal nerve at the 
f ibular  head.  MRI was negative for  patholog y,  but 
electromyography revealed slowed conduction velocity of the 
peroneal nerve across the fibular head. It was decided to 
proceed with neurolysis and exploration of her peroneal nerve.
Intraoperatively, fibrous constricting bands and a vascular leash 
were discovered around her peroneal nerve in the popliteal 
fossa (Fig. 1). The nerve was freed from any points of tethering 
in a 12 cm window from the fibular head to the popliteal fossa. 
Immediately postoperatively, the patient showed no evidence of 
peroneal nerve palsy with full dorsiflexion and eversion of the 
foot. She has been recently seen for follow-up 5 years 
postoperatively, and she is symptom-free with full strength and 
no neurologic symptoms. She has experienced excellent 

recovery and she is playing Division I varsity collegiate lacrosse 
as a senior in college.

Compartment syndrome is a dangerous and potentially 
disastrous condition. Increased pressures in the compartment 
overcome capillary perfusion pressure that can lead to 
permanent disability and muscle ischemia. It can easily be 
missed in a young athlete due to its rarity and the characteristic 
pain can be delayed by several hours after exercise [7, 8].

Surgical intervention is critical for these patients in the 
management of acute compartment syndrome. Timely 
diagnosis and treatment are of the utmost importance as well. 
Several studies have shown the relationship between increased 
duration and pressures with increasing debilitation. Of note 

The diagnosis of compartment syndrome mainly relies on 
clinical assessment. Most notably pain out of proportion to 
injury is an early finding concerning compartment syndrome. If 
there is high clinical suspicion, intra-compartmental pressure 
can be measured to confirm the diagnosis. Other features that 
occur if left untreated include paresthesia, pallor, pulselessness, 
and paresis.

In this case, the patient developed ACS due to an unknown 
etiology. Interestingly, in our case, it is likely that her clinical 
picture was further complicated by the presence of compressing 
fascial bands and a vascular leash around her peroneal nerve. Of 
note, Soffer et al. [14] have described a case of chronic 
compartment syndrome caused by aberrant fascial bands which 
compressed the anterior compartment of her leg. Our patient 
was noted to have particularly thick fascia intraoperatively 
during her fasciotomy; however, no compressing fascial band 
was noted.

At that time, she was sent to the 
emergency room for evaluation 
o f  a c u t e  c o m p a r t m e n t 
syndrome. In the emergency 

department, compartment pressures were measured with a 
Hand-Held Str yker compartment monitor (Str yker, 
Kalamazoo, Michigan). Compartment pressures were 51 mm 
Hg in the anterior compartment and 45 mm Hg in the lateral 
compartment. She was promptly taken to the operating room 
for an anterior and lateral compartment fasciotomy and a 
muscle biopsy of the anterior compartment. Intraoperatively, 
she was found to have thick fascia, but no other abnormalities 
were noted. In the post-anesthesia care unit, she had 
improvement in her foot dorsiflexion and EHL strength. The 
muscle biopsy returned as normal and she had complete 
resolution of her symptoms on her post-operative visit 8 days 
later.

extensor hallucis longus (EHL). 
In addit ion,  she ex hibited 
hy peresthes ia  in  her  deep 
peroneal nerve distribution and 
t e n d e r n e s s  t o  p a l p a t i o n 
throughout her anterior leg 
musculature. A right lower 
extremity MRI was performed, 
which showed no evidence of 
neuropathy or compressive 
lesion. She re-presented 2 days 
later with complaints of severe 
pain, persistent foot drop and a 
cool leg in the absence of a clear 
etiology.
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F i g u r e  1 :  I l l u s t r a t i o n  d e p i c t i n g 
intraoperative findings in the patients 
neurolysis surgery depicting fibrous bands 
and a vascular leash constricting the common 
peroneal nerve at the level of the popliteal 
fossa.



Clinical Message
Our patient had experienced symptoms of foot drop but had 
complete resolution of these symptoms after surgical 
intervention, which is attributable to a timely diagnosis and 
surgical treatment. A unique aspect of this case is that our 
patient presented to the clinic 5 months after her anterior and 
lateral compartment release with recurrent numbness and 
tingling in her peroneal nerve distribution. It is likely that the 

initial neurologic symptoms experienced by our patient were a 
combination of both her increased compartment pressures with 
concomitant compression of her peroneal nerve by constricting 
fascial bands and vascular leash. In addition, this patient 
presented with an unprovoked case of acute compartment 
syndrome independent of exercise, which is atypical in the 
setting of CECS.

Conclusion

only 8% of patients regain full function when delay of 
fasciotomy is delayed over 12 h[15]. Matsen et al. [16] 
demonstrated that irreversible damage to nervous tissue could 
occur after 6–12 h of elevated compartment pressures.
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Clinical Message

Timely treatment of acute compartment syndrome is of the 
utmost importance given its potentially devastating 
consequences. A high clinical suspicion must be maintained 
even in atypical presentations.
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