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Chapter 15
Unusual Presentation of Compartment 
Syndrome

Ioannis V. Papachristos and Peter V. Giannoudis

�Background of the Problem

•	 Compartment syndrome is a well-described clinical entity considered to be an 
orthopedic emergency affecting all ages.

•	 Prompt recognition permits expedited treatment which is paramount for a good 
outcome.

•	 The typical scenario for acute compartment syndrome (ACS) is lower limb frac-
ture or crush injury. However, it has been shown that this is not always the case.

•	 There is a big diversity of systemic diseases, which can rarely cause compart-
ment syndrome.

•	 Unusual anatomical locations, rare conditions, drug interactions, and their side 
effects as well as surgical procedures and rare fractures can also be associated 
with this syndrome.

•	 In this chapter, we will outline and analyze the various unusual forms where 
compartment syndrome can be encountered.

�What Is Recommended

•	 Physicians need to be extremely vigilant when dealing with patients who could 
suffer from compartment syndrome.

I. V. Papachristos 
Leeds Teaching Hospitals NHS Trust, Department of Trauma and Orthopedics, Leeds General 
Infirmary, Leeds, UK 

P. V. Giannoudis (*) 
Academic Department of Trauma and Orthopedics, School of Medicine, University of Leeds, 
NIHR Leeds Biomedical Research Center, Chapel Allerton Hospital, Leeds Teaching 
Hospitals NHS Trust, Leeds, UK
e-mail: peter.giannoudis@nhs.net

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-22331-1_15&domain=pdf
https://doi.org/10.1007/978-3-030-22331-1_15
mailto:peter.giannoudis@nhs.net


146

•	 Good knowledge of its pathophysiology will help the surgeon guide his thought 
toward the specific diagnosis even in unusual presentations escaping from this 
difficult clinical setting.

•	 Awareness of unusual presentations, causes, or scenarios which can hide com-
partment syndrome should be known. The scope of this chapter is to increase the 
awareness of these situations.

�Limitations and Pitfalls

This study is a detailed outline and analysis of a variety of rare presentations of 
compartment syndrome. It is impossible to include all the possible eventualities 
where a compartment syndrome can occur. We performed an extensive review of the 
available literature, but we acknowledge that there may be limited cases or condi-
tions we may not have mentioned.

�Future Directions

Further research is needed regarding diagnostic measures of compartment syn-
drome. More publications will give us further insight to this diverse problem.

�Introduction

Compartment syndrome is characterized by an increase in pressure in a contained 
fibro-osseous compartment, such as the forearm or leg, resulting sequentially in 
decreased lymphatic and venous drainage, loss of arterial inflow, and subsequently 
diminishing of perfusion pressure. This leads to neuromuscular hypoxia and death 
of the contained structures. Established compartment syndrome if left untreated 
leads to contractures, sensory deficits, paralysis, permanent disability, amputation, 
and even death. In order to minimize morbidity and optimize treatment of a patient 
at risk for compartment syndrome, clinicians need a clear understanding of the 
pathophysiology, means (and problems) of diagnosis, and treatment of compart-
ment syndrome. The typical scenario of compartment syndrome involves a young 
male with lower limb fracture or severe injury and presenting with tight leg com-
partments and pain out of proportion which cannot be relieved by painkillers. 
However, there is a great diversity of unusual conditions, common systemic dis-
eases, medications, procedures, and atypical circumstances, which can be compli-
cated by compartment syndrome.
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�Unusual Conditions

Exertional compartment syndrome is caused when strenuous exercise leads to 
swelling of the overexerted muscle in a closed compartment, resulting in increased 
tissue pressure. Wilson was the first to describe this uncommon type of compart-
ment syndrome in 1912, and later Vogt in 1945 termed it as “march gangrene” [1]. 
Compartment syndrome after exercise can be divided in acute, acute-on-chronic or 
chronic, depending on the emergency or not of its presentation [2]. It was initially 
thought to affect only athletes, but Edmundsson et al. in 2007 reported that 36 out 
of 73 nonathletic referred patients suffering from exercise-induced pain were suffer-
ing from chronic compartment syndrome [3]. Exertional compartment syndrome 
has been frequently reported in people who follow a sedentary way of life and 
enthusiastically participate in intense sports activities.

Livingston et  al. published this year a descriptive case series of seven young 
athletes suffering from acute exertional compartment syndrome (AECS) of lower 
leg [4]. In their retrospective study, they compared young athletes who suffered 
ACS after exertion with similar patients after a fracture. Diagnosis was set on aver-
age after 97 hours from symptom onset, whereas for fracture group this was 19 hours 
and only one patient required release of four compartments. Five out of seven 
patients had full recovery, whereas the other two needed a form of ankle orthosis. 
They postulated that half of those with longer than 24 hours of symptoms suffered 
from substantial muscle necrosis and functional deficit at final follow-up. In con-
trast, when the diagnosis of AECS was made in less than 24 hours of symptoms, 
there was no evidence of long-term sequelae. They also highlighted that patients 
with AECS were able to weightbear which complicates diagnosis as clinicians are 
trained to believe that pain from ACS precludes weightbearing. On their series, 86% 
exhibited neurologic deficit compared to 20% of fracture ACS, showing that neuro-
logic damage is already present upon diagnosis. In AECS, anterior and lateral tibial 
compartments are mostly affected than the posterior compartments, and this phe-
nomenon can be attributed to the fact that anterior tibialis and peroneus longus have 
higher percentage of fast-twitch fibers, making them prone to ischemia, whereas 
posterior compartment muscles have higher percentage of slow-twitch fibers, mak-
ing them resistant to ischemia and suitable for endurance [5]. However, in 
Livingston’s series, despite the high average intracompartmental pressures mea-
sured (91 mm Hg), there was no correlation between pressure and muscle damage, 
but a strong correlation of a time to diagnose more than 24 hours and myonecrosis 
is evident. This year, McKinney et al. reported a case of AECS affecting the anterior 
tibial compartment presenting with foot drop which was successfully treated with 
anterior lateral fasciotomies and rhabdomyolysis-supportive treatment, giving him 
full recovery apart from inability to extend of his hallux due to EHL necrosis [6]. 
Nicholson et  al. reported AECS of the peroneal compartment on a 24-year-old 
healthy female after prolonged horse riding [7]. This was the first case related to a 
non-ground sporting activity. The patient presented with sensory deficit on the first 
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web space and dorsum of the foot, peroneal inability, and pain on anterolateral 
compartment, and this compartment was found to be necrotic during four-
compartment fasciotomy. Common peroneal nerve, anterior tibialis muscle, and 
two other compartments were found healthy. Eventually, she made an excellent 
recovery, and authors postulated that this happened to her right leg due to the high 
boots and the leg position (knee flexed and dorsiflexed/inverted ankle) and not in the 
contralateral owing to a possible anatomical difference. Medial gastrocnemius tear 
was reported as a cause of AECS in a 55-year-old man who was running to catch a 
bus [8]. Four-compartment release showed the medial gastrocnemius tear 15 mm 
distal to the knee along with tear in peroneal artery and the resultant hematoma. 
Moreover, AECS can affect the upper limbs. In 2014, Bunting et al. reported bilat-
eral supraspinatus AECS on a healthy 23-year-old male after strenuous weight lift-
ing for an extended period [9]. Ultrasound-guided intracompartmental pressure 
measurements depicted pressures of 24 and 25 mmHg on the left and right trape-
zius, respectively, as well as 56 and 85  mmHg for left and right supraspinatus, 
respectively. With normal pressures considered to be from 3 to 20 mmHg, the diag-
nosis of bilateral supraspinatus AECS was set, and fasciotomies offered complete 
relief and excellent recovery.

Chronic exertional compartment syndrome (CECS) represents the result of over-
use injuries affecting the extremities. The leg is the most frequent anatomical site 
particularly in running athletes [10]. CECS represents the second most common 
cause of exertional leg pain after medial tibial stress syndrome with an incidence 
ranging from 27% to 33% [11]. It appears equally in men and women at an average 
age of 20 [12]. The most commonly affected compartments are the anterior and 
lateral compartments (or a combination thereof) with an incidence of up to 95% of 
all CECS [13]. Typically, patients present with symptoms after increased intensity 
and duration of workouts that abate with cessation of activity. Over time, the pain 
that is experienced during exercise may increase, and patients may experience 
greater limitations during the provoking activities. Since symptoms are alleviated at 
rest, the ailment can frequently go undiagnosed for a period of time, increasing the 
severity of the condition. CECS is a clinical diagnosis; however objective measure-
ments of intracompartmental pressures aid in confirming the diagnosis [14]. During 
exertion, compartment pressures increase three or four times from the baseline and 
return to basal levels within a few minutes in normal patients, whereas in patients 
with CECS, pressures increase more strikingly and take longer to return to their 
baseline (over 10 minutes) [15]. Pedowitz et al. in 1990 published modified criteria 
for the diagnosis of CECS based on intracompartmental pressures as up to then 
there was no consensus in the literature [16]. The criteria were based upon the intra-
muscular pressures recorded with the slit catheter before and after exercise in 210 
muscle compartments without CECS. In the presence of appropriate clinical find-
ings, they stated one or more of the following intramuscular pressure criteria to be 
diagnostic of chronic compartment syndrome of the leg: (1) a pre-exercise pressure 
greater than or equal to 15 mm Hg, (2) a 1-minute post-exercise pressure of greater 
than or equal to 30 mm Hg, or (3) a 5-minute post-exercise pressure greater than or 
equal to 20 mm Hg. Application of these criteria should result in a less than 5% 
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incidence of false-positive diagnoses. The only significant clinical difference 
between the group of patients suffering from CECS and non-CECS ones was mus-
cle hernia at an incidence of 45.9% versus 12.9%, respectively. However, in 2012 
Roberts et al. questioned the validity of these criteria [17]. They reviewed 38 studies 
from 1966 to 2010 and concluded that if clinicians carry out IMP testing, they 
should use a protocol with standardized catheter depth, exercise type, intensity and 
duration, footwear, and equipment. They argued that with the exception of relax-
ation pressure, the criteria set by Pedowitz for diagnosing CECS, considered to be 
the gold standard, overlapped the range found in normal healthy subjects. Therefore, 
they concluded that maximum reported upper confidence limits for pre, during, 
relaxation, and post 1- and 5-minute IMPs are 32 mmHg, 98 mmHg, 59 mmHg, 
69  mmHg, and 48  mmHg, respectively. Pressures above these maximum values 
could certainly be considered abnormal under any circumstance. Although guaran-
teeing high specificity, the use of these values as cutoffs would likely have severe 
consequences on sensitivity. Therefore, they stated that mean upper confidence lim-
its for the five time points are 14  mmHg (pre-exercise), 54  mmHg (during), 
18 mmHg (relaxation), 36 mmHg (post 1 minute), and 23 mmHg (post 5 minutes). 
Values more than these must always be combined with clinical evaluation to safely 
reach a diagnosis. Nonoperative treatment of CECS includes rest, removal from 
inciting activity, stretching, anti-inflammatories, correction of training errors, and 
orthotics. However, this treatment is rarely followed due to the intensity of symp-
toms and also because patients cannot afford to abstain from their activities. Release 
of the anterior and lateral compartments has predicable success rates of roughly 
80%, while deep posterior releases may yield success rates of 50% [18]. Irion et al. 
on their case series of 13 elite-level young athletes reported an 84.6% rate of return 
to their prior-activity level after an average of 10.6 weeks following surgical fasci-
ectomy for CECS [10]. Involvement of four compartments resulted in longer return 
to full sporting activities after release. In a review of 100 fasciotomies for CECS, 
Detmer reported a recurrence rate of 3.4% [19]. CECS affecting the forearm usually 
involves the flexor compartment because of the higher exertion applied on these 
muscles during sporting activity and often occurs in rowers, climbers, and gym-
nasts. Open fasciotomies are considered the treatment of choice for forearm CECS, 
and these are the recommended ones. Nonetheless, endoscopic technique with sin-
gle or multiple portals has also been described [20].

Neonatal form of compartment syndrome is rare and usually affects the forearm, 
wrist, and hand. The initial presentation is a superficial sentinel skin lesion or “suck-
ing blister” at birth [21]. Several compression factors and neonatal conditions can 
induce neonatal compartment syndrome. Local mechanical causes include umbilical 
cord loops, fetal posture and oligoamnios, twin pregnancy, maternal uterine malfor-
mation, and amniotic band constriction [22]. This mechanical compression can be 
accentuated by maternal and neonatal conditions such as respiratory distress, vascu-
lar insufficiency, clotting disorders, and maternal diabetes [23]. It should be distin-
guished from gangrene of the newborn (usually involves lower limbs) [24], from 
necrotizing fasciitis (fulminating course of sepsis and skin lesions), and from aplasia 
cutis congenital (congenital absence of skin; ulcers involving symmetrical scalp, 
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trunk, and extremities; and heal spontaneously) [25]. The time from birth to surgery 
is the main prognostic factor. Misdiagnosis may lead to muscular and neuronal isch-
emia, with long-term devastating complications including Volkmann ischemic con-
tracture and limb growth disturbances. Emergency surgery within hours of birth 
yields good results. Badawy et al. in their case report of neonatal compartment syn-
drome with concomitant disseminated intravascular coagulopathy advised that the 
decision to perform fasciotomy in a neonate with suspected compartment syndrome 
should be based on a clinical diagnosis rather than compartment pressures [26].

Idiopathic spontaneous is the term for compartment syndrome that developed 
without any identified triggering factor. Matziolis et al. in 2012 reported the case 
of an otherwise healthy male treated with fasciotomies of the lower leg without 
any identifiable causative factor or underlying health abnormality on their exten-
sive workout [27]. A similar case affecting the tibia was also reported by Grevitt 
et al. in 1991, but we must highlight that this subtype remains extremely rare in 
literature [28].

Other rare and atypical forms of compartment syndrome can be provoked by 
severe infection, and a characteristic form of that is the necrotizing fasciitis. The 
principles of treatment in such cases are the same with the additive effect of exten-
sive antimicrobial treatment and extensive debridement of infected tissues. Apart 
from that, rare infections can cause the entity. Last year, Stull et al. reported the case 
of a 6-year-old man treated for compartment syndrome caused by Proteus-infected 
hematoma of the lower leg [29].

Vascular abnormalities such as arteriovenous malformations and fistulae can be 
the cause for hematoma formation and recurrent compartment syndrome. Such case 
was reported in the thigh of a 31-year-old fit and well male from Bournemouth who 
suffered ten times recurrent ACS of his thigh [30]. MR angiography at the last 
occurrence depicted abnormal vessels arising from profunda and superficial femoral 
arteries which have been embolized. This vascular abnormality was considered to 
arise from an old femoral fixation many years before, but the authors stated that 
formation during the previous fasciotomy procedures could not be excluded.

�Systemic Diseases

Diabetes mellitus is considered one of the diseases making patients susceptible to 
developing compartment syndrome [31]. Non-enzymatic glycosylation makes dia-
betic collagen stiff, and microvascular alterations lead to limited joint mobility, skin 
alterations, and cheiroarthropathy. As a result, fascias are less distensible in poten-
tial elevation of compartmental pressures. Coley et al. in 1993 reported the case of 
a 44-year-old insulin-dependent diabetic woman with bilateral lower leg compart-
ment syndrome treated effectively with fasciotomies [31]. They postulated that 
long-term diabetes is the cause for joint stiffness and microscopic collagen altera-
tions. Lower and Kenzora in 1994 found that diabetic feet have elevated intramus-
cular compartment pressures in relation to healthy controls [32]. This mechanism in 
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addition to diabetic collagen modulation could explain the cases of compartment 
syndrome reported in diabetic patients. Although it seems that long-lasting type I 
DM can be complicated by ACS, Flamini et al. in 2008 reported spontaneous com-
partment syndrome following statin administration on an asymptomatic type II dia-
betic patient [33]. They supported that administration of statins combined with type 
II DM activated a vicious circle of inflammation, edema, and necrosis.

Hypothyroidism was reported as another cause of compartment syndrome in 
1993 by Thacker et al. [34]. They described bilateral lower leg ACS on a prior 
undiagnosed male with myxedema. In hypothyroidism, increased protein extrava-
sation along with relatively slow lymphatic drainage leads to an increase in com-
partment contents [35]. On the one hand, skeletal muscle hypertrophy occurs in 
1% of cases of myxoedematic myopathy [36] and is named as Hoffman’s syn-
drome in adults and as Kocher Debre–Semelaigne syndrome in infants and chil-
dren [37]. On the other hand, lack of thyroxine diminishes degradation of 
hyaluronate and along with TSH-derived stimulation of fibroblasts leads to 
increase in the connective tissues contents [38]. An increase in energy demand 
during mild exercise has been associated with increased risk of rhabdomyolysis in 
patients with uncontrolled hypothyroidism [39]. These systemic implications of 
hypothyroidism can explain the reported case of all-extremities compartment syn-
drome reported in 2016 by Musielak et al. [40]. Hypothyroidism can cause dislip-
idemia, which if treated with statins can both in combination cause rhabdomyolysis 
and concurrent ACS [41]. Therefore, in newly diagnosed dyslipidemia, screening 
for hypothyroidism is advocated because thyroid repletion alone can correct 
abnormal lipid profile and thus avoiding the risks of myopathy that statin therapy 
involves [42]. Primary hypothyroidism combined with adrenal insufficiency can 
cause rapid onset of rhabdomyolysis and myonecrosis, resulting in foot drop and 
poor prognosis despite treatment [43].

Hematological disorders or malignancies are known to involve or be the cause of 
compartment syndrome. Mostly in such cases, the underlying pathology is revealed 
from biopsies taken during fasciotomies for compartment syndromes of unknown 
origin. Non-Hodgkin lymphoma was found to infiltrate the muscles in the leg of an 
80-year-old woman causing compartment syndrome, and leukemic infiltrates caused 
compartment syndrome in a 20-year-old man [44, 45]. In such oncological cases, 
aggressive tissue debridement is advised to facilitate primary closure as adjuvant 
chemotherapy or radiation may complicate any open wounds [46]. Myeloid sar-
coma without transformation to acute myeloid leukemia (AML) has been described 
as a cause of ACS affecting anterior tibialis [47]. Another cause for hematological-
originated ACS apart from infiltration is the excessive bleeding. Chronic phase of 
myeloid leukemia (CML) as a myeloproliferative disorder with excessive platelet 
number was found to cause ACS through excessive bleeding which persisted after 
fasciotomies and seized only when their number was controlled with cytosuppresive 
treatment [48]. However, it must be noted that in chronic CML, platelet dysfunction 
is not always due to their number, and urgent hematological consult should be 
sought [49]. Atypical ACS on grounds of chronic CML has also been described in 
pediatric population [50].
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Clarkson reported in 1960 the first case of an otherwise fit and healthy 34-year-
old Italian woman who exhibited unexplained cyclical episodes of edema and severe 
shock due to increase in capillary permeability which resulted in plasma shift from 
intravascular to the interstitial space [51]. Hemoconcentration was pronounced as 
red blood cells are large to be filtrated from the endothelium, and also low albumin 
was found. These episodes seemed to occur premenstrually, but hysterectomy and 
oophorectomy failed to solve the problem, and she died after a severe episode of 
shock. Autopsy did not shed light, and the only striking finding was monoclonal 
gammopathy. This rare entity was named systemic capillary leak syndrome (SCLS), 
and to date 500 cases have been described worldwide primarily in middle-aged 
adults [52]. It was also found to be associated with rhabdomyolysis and compart-
ment syndrome [53]. Compartment syndrome of all four limbs has been described 
which was effectively treated by fasciotomies, but the syndrome itself has a poor 
prognosis and predisposition to multiple myeloma and leukemia [54]. SCLS pres-
ents in three phases: prodromal, extravasation, and recovery [55]. In prodromal 
phase, symptoms include lethargy, vomiting, abdominal pain, and generalized 
weakness; in extravasation phase pleuric, pericardial, epiglottic, macular, and gen-
eralized peripheral edema present along with shock; and in recovery phase, pulmo-
nary edema can occur due to the mobilization of fluid to intravascular space. It is 
important not to overlook other usual cases of shock and allergies. The etiology of 
this syndrome remains unknown, no familiar distribution was found, and various 
treatments such as theophyllines, terbutaline, steroids, plasmapheresis and thalido-
mide have been employed with variable success, leaving a mortality rate of 25–30%. 
In June of this year, the first metanalysis of published SCLS in childhood depicted 
24 relevant studies and showed that the syndrome also affects childhood and follows 
acute illness in 75% but not related to any monoclonal gammopathy [56].

Human immunodeficiency virus (HIV) infection can also rarely be complicated 
by compartment syndrome. The pathophysiology may vary: HIV-induced thrombo-
cytopenia causing bleeding and myositis from antiretroviral treatment have been 
reported [57, 58]. A rare case of bilateral spontaneous lower leg compartment syn-
drome was attributed to antiretroviral-induced myositis [59].

Moreover, compartment syndrome of the hand has been reported in a case of mul-
tiple sclerosis possibly associated with the cutaneous changes of that syndrome [60].

�Drugs

Statins (hydroxymethylglutaryl coenzyme A (HMG-CoA) reductase inhibitors are 
widely prescribed to treat hyperlipidemia. Myogenic damage is known to be one of 
their side effects. Coadministration of simvastastion with risperidone (atypical neuro-
leptic drug) has been reported as a cause of compartment syndrome [61]. It was postu-
lated that risperidone may have diminished the metabolism of simvastatin via 
interactions with the cytochrome P450 (CYP) system, resulting in marked plasma 
elevation of simvastatin and consequent rhabdomyolysis and compartment syndrome.
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Serotonin syndrome was also reported as a cause of compartment syndrome 
[62]. This syndrome involves encephalopathy, neuromuscular contractures, and clo-
nus and autonomic hyperactivity. A 68-year-old woman was taking paroxetine (a 
selective serotonin reuptake inhibitor (SSRI)) and risperidone and sustained a sero-
tonin syndrome with consequent rhabdomyolysis and compartment syndrome of 
both legs. As a causative factor, the serotonin syndrome was suspected, but coad-
ministration of risperidone may have played its role. Risperidone was also found to 
be the cause of bilateral tibial compartment syndrome in a 31-year-old man suffer-
ing from schizophrenia after 1 and half hours of walking without any other predis-
posing factors [63].

Lithium has also been reported as causing an atypical form of compartment syn-
drome: atraumatic, painless, and affecting only one out of four tibial compartments 
[64]. It is considered as pain-perception altering with effect to pain receptors so 
patients appear obtunded.

�Unusual Anatomical Locations

Gluteal compartment syndrome is rare. Gluteal compartments were described in 
the cadaveric study of David et  al.: three compartments from lateral to medial 
with one enclosing tensor fascia lata, one gluteus medius plus minimus, and one 
containing gluteus maximus [65]. Sciatic nerve dysfunction is a common clinical 
finding in gluteal compartment syndrome despite the fact that sciatic nerve is 
enclosed within a separate compartment. Sciatic involvement is mostly attributed 
to external compression on its arterial supply, which most commonly arises from 
the medial circumflex femoral and inferior gluteal arteries. Out of the two branches 
of the sciatic nerve, the peroneal (fibular) is more susceptible to injury; thus, the 
patients may present with only isolated foot drop [66]. The nonspecific symptoms 
of buttock swelling and tenderness often lead to misdiagnosis such as pelvic or 
lower limb venous thrombosis, and the initiated antithrombotic treatment further 
aggravates any gluteal hematomas, resulting in even higher compartmental pres-
sures [67]. Differentiation between gluteal compartment syndrome and thrombo-
sis requires CPK measurement, intracompartmental pressure measurement, and 
imaging studies. No definition of the threshold of abnormal raised intracompart-
mental pressure is needed to diagnose gluteal compartment syndrome. Normal 
values have been reported to be 13–14 mm Hg [68]. Emergent fasciotomies are 
considered the treatment of choice, and even in delayed presentation after 
56  hours, they provided a favorable outcome [69]. Therefore, Panagiotopoulos 
et al. on their case report with residual sciatic nerve palsy despite fasciotomies 
reported that nonoperative treatment should have limited place due to high risks 
and minimal benefits [66]. Kocher-Langenbeck approach is usually used for the 
gluteal fasciotomies. Henson et al. in 2009 published the first and only systematic 
review of gluteal compartment syndrome [70]. They reviewed seven papers (28 
cases) which were all retrospective case reports and summarized that the causes 
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of compartment syndrome affecting the gluteal region can be trauma, vascular 
injury or surgery, intramuscular drug abuse, altered level of consciousness from 
alcohol intake or drug overdose, prolonged immobilization, epidural anesthesia 
after joint arthroplasty, and infection. On their systematic review, half of the 
papers had prolonged immobilization as the leading cause. Diagnosis was based 
solely on clinical symptoms in 53.6%, and intracompartmental pressures greater 
than 30  mmHg were considered as definite indication for surgical treatment. 
Surgical fasciotomies were the preferred method of treatment in 71.4% of the 
cases, and only 12 out of 25 cases recovered fully. Therefore, authors highlighted 
that gluteal compartment syndrome implies a big cause of patient disability and 
that there is a lack of an adopted system of precise indications for surgery and of 
functional evaluation regardless of the way of treatment. Gluteal compartment 
syndrome has been reported as a complication after bone marrow biopsy from 
iliac crest to a patient who was anticoagulated [71]. The same complication was 
reported after posterior iliac crest marrow biopsy of a patient suffering from non-
Hodgkin lymphoma; however, on this case, platelet number and clotting times 
were normal [72].

Compartment syndrome in lumbar region may be a cause of severe low back 
pain according to Peck in 1981 [73]. Lumbar paraspinal compartment syndrome 
was then officially described in 1985 by Carr in a young man with severe low back 
pain after exertion [74]. It seems that recently weight lifting including “CrossFit,” 
which have gained popularity, have accounted for many of such compartment 
cases reported. Paraspinal muscles are enclosed by the thoracolumbar fascia 
which behaves like a closed space with resting intracompartmental pressures 
varying from 3 to 7.95 mmHg, depending on the position and being elevated up to 
25 mmHg during exercise [75]. Patients present typically with severe low back 
pain, bilateral symptoms, swollen paraspinal muscles, pain in the hip flexion but 
not in straight leg raise, and absent bowel sounds due to ileus. Diagnostic modali-
ties such as MRI or CT, though not used routinely in compartment syndrome of 
extremities, play a significant role in diagnosis of lumbar paraspinal compartment 
syndrome. Paramedian Wiltse incision rather than a midline is used as it allows 
for delayed soft tissue closure or grafting over a viable muscle bed [76]. After the 
release of the fascia, the relevant compartments of longissimus, iliocostalis, spi-
nalis, and multifidus are approached. Alexander et al. this year published the first 
systematic review of acute paraspinal compartment syndrome [77]. They assessed 
21 retrospective case reports and found that the cause was mainly not related to 
direct trauma to spinal muscles but in 52 % of cases was related to weightlifting 
and the rest to other sport activities such as skiing or surfing and spinal surgery. 
Intracompartmental pressures were measured with patient prone and averaged to 
73.7 mmHg, much higher than other body locations. Fasciotomies were applied in 
twelve of the twenty-one case reports, where nine of them received medical treat-
ment and two hyperbaric oxygen therapy. All cases treated surgically even with 
delays up to 7 days had a good outcome, whereas all conservative and hyperbaric 
oxygen cases had ongoing symptoms or functional deficit. Therefore, they 
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suggested that surgical decompression on confirmed diagnosis should be the treat-
ment of choice regardless of the delay of diagnosis. Only one case of chronic 
lumbar paraspinal compartment syndrome is reported after weight lifting and was 
treated successfully with bilateral minimally invasive fasciotomies at L3 level 
under local anesthesia [78]. Fascia was found thickened, and samples confirmed 
the hyperplastic muscle fibers. The patient after 4 weeks returned to his weight 
lifting training for the 2008 Olympics without any residual symptoms.

Other unusual anatomical locations which can be affected by compartment 
syndrome are the medial head of gastrocnemius (tennis leg) and peroneus lon-
gus [79, 80].

�Procedures

Coronary artery bypass grafting can be complicated by leg compartment syn-
drome [81]. The exact mechanism is unknown, although prolonged bypass time or 
saphenous vein harvesting on patients under statins has been implicated as risk 
factors.

Total knee replacements in very rare occasions have been associated with com-
partment syndrome of either the glutei, thigh, or tibia. As regards the tibia, this situ-
ation cannot be explained as the replacement takes place in a different compartment 
[82]. However, tourniquet time, epidural anesthesia, continuous passive movement 
device, thromboprophylaxis, and aggressive physiotherapy have all been thought as 
contributing factors without a clear correlation being identified with the exception 
of the tourniquet time. Functional outcomes after fasciotomies remain moderate 
mainly due to periprosthetic infections.

Postprocedural compartment syndrome resulting from placement of neuromoni-
toring needles in forearm has also been described [83]. Patients undergoing such 
endovascular procedures are on antiplatelet treatment, and therefore at an increased 
risk of bleeding and elevated intracompartmental pressures. Prevention can be 
achieved by extra vigilance to avoid superficial veins and vertical insertion to the 
skin.

�Unusual Fractures

Innocuous distal radius in elderly and low demand patients have been reported to be 
complicated by compartment syndrome. This was an extremely rare manifestation 
unable to be explained by fracture displacement, mechanism, and severity of injury 
or any other factors. In one case, amputation of digits was performed despite initial 
fasciotomy [84]. Chloros et  al. in their paper highlighted the significance of the 
pronator quadratus space and its potential role [85].

15  Unusual Presentation of Compartment Syndrome



156

References

	 1.	Robinson MS, Parekh AA, Smith WR, et al. Bilateral exercise induced exertional compartment 
syndrome resulting in acute compartment loss: a case report. J Trauma. 2008;65:225–7.

	 2.	Edwards P, Myerson MS.  Exertional compartment syndrome of the leg. Phys Sports Med. 
1996;24(4)

	 3.	Edmundsson D, Toolanen G, Sojka P. Chronic compartment syndrome also affects nonathletic 
subjects. A prospective study of 63 cases with exercise-induced lower leg pain. Acta Orthop. 
2007;78(1):136–42.

	 4.	Livingston KS, Meehan WP, Hresko MT, Matheney TH, Shore BJ. Acute exertional compart-
ment syndrome in young athletes: a descriptive case series and review of the literature. Pediatr 
Emerg Care. 2018;34(2):76–80. https://doi.org/10.1097/PEC.0000000000000647.

	 5.	Chan RK, Austen WG Jr, Ibrahim S, et al. Reperfusion injury to skeletal muscle affects primar-
ily type II muscle fibers. J Surg Res. 2004;122:54–60.

	 6.	McKinney B, Gaunder C, Schumer R. Acute exertional compartment syndrome with rhabdo-
myolysis: case report and review of literature. Am J Case Rep. 2018;19:145–9.

	 7.	Nicholson P, Devitt A, Stevens M, Mahalingum K. Acute exertional peroneal compartmental 
syndrome following prolonged horse riding. Injury. 1998;29(8):643–4.

	 8.	Sit YK, Lui TH. Acute compartment syndrome after medial gastrocnemius tear. Foot Ankle 
Spec. 2015;8(1):65–7. https://doi.org/10.1177/1938640014543360. Epub 2014 Jul 21.

	 9.	Bunting L, Briggs B. An unusual complication of weightlifting: a case report. Ann Emerg 
Med. 2014;63(3):357–60. https://doi.org/10.1016/j.annemergmed.2013.05.005. Epub 2013 
Jun 28.

	10.	 Irion V, Magnussen RA, Miller TL, Kaeding CC. Return to activity following fasciotomy for 
chronic exertional compartment syndrome. Eur J Orthop Surg Traumatol. 2014;24(7):1223–8. 
https://doi.org/10.1007/s00590-014-1433-0. Epub 2014 Mar 25.

	11.	Clanton TO, Solcher BW. Chronic leg pain in the athlete. Clin Sports Med. 1994;13:743–59.
	12.	Shah SN, Miller BS, Kuhn JE. Chronic exertional compartment syndrome. Am J Orthop (Belle 

Mead NJ). 2004;33:335–41.
	13.	Tucker AK. Chronic exertional compartment syndrome of the leg. Curr Rev Musculoskelet 

Med. 2010;3:32–7.

Take-Home Message
•	 Compartment syndrome can present atypically and in variable context. 

Raised awareness on a suspected case can prove limb/lifesaving.
•	 Systemic diseases, drugs, rare body locations, unusual conditions and frac-

tures, and common surgical procedures can all be associated with this 
syndrome.

•	 Symptoms do not differ from a usual acute compartment syndrome.
•	 Measurement of intracompartmental pressures should not delay treatment 

in highly suspicious cases with clear clinical symptoms.
•	 Irrespective of the cause, condition, or location, surgical fasciotomies of 

involved compartments remain the treatment of choice as per acute com-
partment syndrome (ACS).

•	 Due to their atypical manifestation, delays in treatment can commonly 
appear unfavoring its final prognosis.

I. V. Papachristos and P. V. Giannoudis

https://doi.org/10.1097/PEC.0000000000000647
https://doi.org/10.1177/1938640014543360
https://doi.org/10.1016/j.annemergmed.2013.05.005
https://doi.org/10.1007/s00590-014-1433-0


157

	14.	Tzortziou V, Maffulli N, Padhiar N. Diagnosis and management of chronic exertional compart-
ment syndrome (CECS) in the United Kingdom. Clin J Sport Med. 2006;16:209–13.

	15.	Rorabeck CH, Bourne RB, Fowler PJ, Finlay JB, Nott L. The role of tissue pressure mea-
surement in diagnosing chronic anterior compartment syndrome. Am J Sports Med. 1988;16: 
143–6.

	16.	Pedowitz RA, Hargens AR, Mubarak SJ, Gershuni DH.  Modified criteria for the objec-
tive diagnosis of chronic compartment syndrome of the leg. Am J Sports Med. 1990;18(1): 
35–40.

	17.	Roberts A, Franklyn-Miller A. The validity of the diagnostic criteria used in chronic exertional 
compartment syndrome: a systematic review. Scand J Med Sci Sports. 2012;22(5):585–95. 
https://doi.org/10.1111/j.1600-0838.2011.01386.x. Epub 2011 Sep 13.

	18.	Brennan FH Jr, Kane SF. Diagnosis, treatment options, and rehabilitation of chronic lower leg 
exertional compartment syndrome. Curr Sports Med Rep. 2003;2:247–50.

	19.	Detmer DE, Sharpe K, Sufit RL, Girdley FM.  Chronic compartment syndrome: diagnosis, 
management, and outcomes. Am J Sports Med. 1985;13:162–70.

	20.	Pozzi A, Pivato G, Kask K, Susini F, Pegoli L.  Single portal endoscopic treatment for 
chronic exertional compartment syndrome of the forearm. Tech Hand Up Extreme Surg. 
2014;18(3):153–6. https://doi.org/10.1097/BTH.0000000000000056.

	21.	Ragland R 3rd, Moukoko D, Ezaki M, et al. Forearm compartment syndrome in the newborn: 
report of 24 cases. J Hand Surg. 2005;30:997–1003.

	22.	Goubier JN, Romaña C, Molina V. Neonatal Volkmann’s compartment syndrome: a report of 
two cases. Chir Main. 2005;24(1):45–7.

	23.	Plancq MC, Buisson P, Deroussen F, Krim G, Collet LM, Gouron R. Successful early surgical 
treatment in neonatal compartment syndrome: case report. J Hand Surg Am. 2013;38(6):1185–
8. https://doi.org/10.1016/j.jhsa.2013.03.029. Epub 2013 May 9.

	24.	Hensinger RN. Gangrene of the newborn: a case report. J Bone Joint Surg Am. 1975;57(1):121–3.
	25.	Léauté-Labrèze C, Depaire-Duclos F, Sarlangue J, et al. Congenital cutaneous defects as com-

plications in surviving co-twins: aplasia cutis congenital and neonatal volkmann ischemic con-
tracture of the forearm. Arch Dermatol. 1998;134(9):1121–4.

	26.	Badawy SM, Gust MJ, Liem RI, Ball MK, Gosain AK, Sharathkumar AA. Neonatal com-
partment syndrome associated with disseminated intravascular coagulation. Ann Plast Surg. 
2016;76(2):256–8. https://doi.org/10.1097/SAP.0000000000000522.

	27.	Matziolis G, Erli HJ, Rau MH, Klever P, Paar O. Idiopathic compartment syndrome: a case 
report. J Trauma. 2002;53(1):122–4.

	28.	Grevitt MP, Macdonald RF. Spontaneous tibial compartment syndrome. Injury. 1991;22(4):330.
	29.	Stull J, Bhat S, Miller AJ, Hoffman R, Wang ML. Treatment of atypical compartment syndrome 

due to proteus infection. Orthopedics. 2017;40(1):e176–8. https://doi.org/10.3928/01477447-
20160926-08. Epub 2016 Sep 30.

	30.	Rohman L, Chan S, Hadi S, Maruszewski D.  Recurrent spontaneous compartment syn-
drome of the thigh. BMJ Case Rep. 2014;2014. pii: bcr2013201859. https://doi.org/10.1136/
bcr-2013-201859.

	31.	Coley S, Situnayake RD, Allen MJ. Compartment syndrome, stiff joints, and diabetic cheiro-
arthropathy. Ann Rheum Dis. 1993;52(11):840.

	32.	Lower RF, Kenzora JE. The diabetic neuropathic foot: a triple crush syndrome-measurement 
of compartmental pressures of normal and diabetic feet. Orthopedics. 1994;17(3):241–8.

	33.	Flamini S, Zoccali C, Persi E, Calvisi V. Spontaneous compartment syndrome in a patient with 
diabetes and statin administration: a case report. J Orthop Traumatol. 2008;9(2):101–3. https://
doi.org/10.1007/s10195-008-0004-8. Epub 2008 May 14.

	34.	Thacker AK, Agrawal D, Sarkari NB. Bilateral anterior tibial compartment syndrome in asso-
ciation with hypothyroidism. Postgrad Med J. 1993;69(817):881–3.

	35.	Parving H, Hansen JM, Nilsen SV, Rossing N, Munck O, Lassen NA. Mechanisms of edema 
formation in myxedema - increased protein extra-vasation and relatively slow lymphatic drain-
age. N Engl J Med. 1981;301:460.

15  Unusual Presentation of Compartment Syndrome

https://doi.org/10.1111/j.1600-0838.2011.01386.x
https://doi.org/10.1097/BTH.0000000000000056
https://doi.org/10.1016/j.jhsa.2013.03.029
https://doi.org/10.1097/SAP.0000000000000522
https://doi.org/10.3928/01477447-20160926-08
https://doi.org/10.3928/01477447-20160926-08
https://doi.org/10.1136/bcr-2013-201859
https://doi.org/10.1136/bcr-2013-201859
https://doi.org/10.1007/s10195-008-0004-8
https://doi.org/10.1007/s10195-008-0004-8


158

	36.	Ramsay ID. Endocrine myopathies. Practitioner. 1982;226:1075–80.
	37.	Klein I, Parker M, Shebert R, et al. Hypothyroidism presenting as muscle stiffness and pseudo-

hypertrophy: Hoffman’s syndrome. Am J Med. 1981;70:891–4.
	38.	Bland JH, Frymoyer JW.  Rheumatic syndromes of myxedema. N Engl J Med. 

1970;282(21):1171–4.
	39.	Riggs JE. Acute exertional rhabdomyolysis in hypothyroidism: the result of a reversible defect 

in glycogenolysis. Mil Med. 1990;155:171–2.
	40.	Musielak MC, Chae JH. Hypothyroid-induced acute compartment syndrome in all extremities. 

J Surg Case Rep. 2016;2016(12) https://doi.org/10.1093/jscr/rjw215. pii: rjw215.
	41.	Chaudhary N, Duggal AK, Makhija P, Puri V, Khwaja GA.  Statin-induced bilateral foot 

drop in a case of hypothyroidism. Ann Indian Acad Neurol. 2015;18(3):331–4. https://doi.
org/10.4103/0972-2327.157251.

	42.	Ladenson PW, Singer PA, Ain KB, Bagchi N, Bigos ST, Levy EG, et al. American thyroid 
association guidelines for detection of thyroid dysfunction. Arch Intern Med. 2000;160: 
1573–5.

	43.	Muir P, Choe MS, Croxson MS. Rapid development of anterotibial compartment syndrome 
and rhabdomyolysis in a patient with primary hypothyroidism and adrenal insufficiency. 
Thyroid. 2012;22(6):651–3. https://doi.org/10.1089/thy.2011.0136. Epub 2012 May 8.

	44.	Southworth SR, O'Malley NP, Ebraheim NA, Zeff L, Cummings V. Compartment syndrome as 
a presentation of non-Hodgkin’s lymphoma. J Orthop Trauma. 1990;4(4):470–3.

	45.	Trumble T. Forearm compartment syndrome secondary to leukemic infiltrates. J Hand Surg 
Am. 1987;12(4):563–5.

	46.	Veeragandham RS, Paz IB, Nadeemanee A. Compartment syndrome of the leg secondary to 
leukemic infiltration: a case report and review of the literature. J Surg Oncol. 1994;55(3):198–
200; discussion 200-1.

	47.	Scheipl S, Leithner A, Radl R, Beham-Schmid C, Ranner G, Linkesch W, Windhager 
R.  Myeloid sarcoma presenting in muscle-tissue of the lower limb: unusual origin of a 
compartment-syndrome. Am J Clin Oncol. 2007;30(6):658–9.

	48.	Nagase Y, Ueda S, Matsunaga H, et al. Acute compartment syndrome as the initial manifesta-
tion of chronic-phase chronic myeloid leukemia: a case report and review of the literature. J 
Med Case Rep. 2016;10:201. https://doi.org/10.1186/s13256-016-0985-5.

	49.	Ng AP, Servadei P, Tuckfield A, Friedhuber A, Grigg A. Resolution of platelet function defects 
with imatinib therapy in a patient with chronic myeloid leukaemia in chronic phase. Blood 
Coagul Fibrinolysis. 2009;20(1):81–3. https://doi.org/10.1097/MBC.0b013e3283177b03.

	50.	Cohen E, Truntzer J, Klinge S, Schwartz K, Schiller J.  Acute pediatric leg compartment 
syndrome in chronic myeloid leukemia. Orthopedics. 2014;37(11):e1036–9. https://doi.
org/10.3928/01477447-20141023-91.

	51.	Clarkson B, Thompson D, Horwith M, Luckey EH. Cyclical edema and shock due to increased 
capillary permeability. Trans Assoc Am Phys. 1960;73:272–82.

	52.	Siddall E, Khatri M, Radhakrishnan J. Capillary leak syndrome: etiologies, pathophysiology, 
and management. Kidney Int. 2017;92(1):37–46. https://doi.org/10.1016/j.kint.2016.11.029.

	53.	Prieto Valderrey F, Burillo Putze G, Martinez Azario J, Santana Ramos M. Systemic capil-
lary leak syndrome associated with rhabdomyolysis and compartment syndrome. Am J Emerg 
Med. 1999;17(7):743–4.

	54.	Milner CS, Wagstaff MJ, Rose GK. Compartment syndrome of multiple limbs: an unusual 
presentation. J Plast Reconstr Aesthet Surg. 2006;59(11):1251–2. Epub 2006 Jun 6.

	55.	Kyeremanteng K, D’Egidio G, Wan C, Baxter A, Rosenberg H. Compartment syndrome as a 
result of systemic capillary leak syndrome. Case Rep Crit Care. 2016;2016:4206397. https://
doi.org/10.1155/2016/4206397. Epub 2016 Sep 5.

	56.	Bozzini MA, Milani GP, Bianchetti MG, Fossali EF, Lava SAG. Idiopathic systemic capillary 
leak syndrome (Clarkson syndrome) in childhood: systematic literature review. Eur J Pediatr 
2018. https://doi.org/10.1007/s00431-018-3189-8. [Epub ahead of print].

I. V. Papachristos and P. V. Giannoudis

https://doi.org/10.1093/jscr/rjw215
https://doi.org/10.4103/0972-2327.157251
https://doi.org/10.4103/0972-2327.157251
https://doi.org/10.1089/thy.2011.0136
https://doi.org/10.1186/s13256-016-0985-5
https://doi.org/10.1097/MBC.0b013e3283177b03
https://doi.org/10.3928/01477447-20141023-91
https://doi.org/10.3928/01477447-20141023-91
https://doi.org/10.1016/j.kint.2016.11.029
https://doi.org/10.1155/2016/4206397
https://doi.org/10.1155/2016/4206397
https://doi.org/10.1007/s00431-018-3189-8


159

	57.	Desai SS, McCarthy CK, Kestin A, et al. Acute forearm compartment syndrome associated 
with HIV-induced thrombocytopenia. J Hand Surg Am. 1993;18:865–7.

	58.	Lam R, Lin PH, Alankar S, et al. Acute limb ischemia secondary to myositis-induced com-
partment syndrome in a patient with human immunodeficiency virus infection. J Vasc Surg. 
2003;37:1103–5.

	59.	Davidson DJ, Shaukat YM, Jenabzadeh R, Gupte CM.  Spontaneous bilateral compartment 
syndrome in a HIV-positive patient. BMJ Case Rep. 2013;2013. pii: bcr-2013-202651. https://
doi.org/10.1136/bcr-2013-202651.

	60.	Tanagho A, Hatab S, Youssef S, Ansara S.  Spontaneous compartment syndrome 
of the hand in systemic sclerosis. Orthopedics. 2015;38(9):e849–51. https://doi.
org/10.3928/01477447-20150902-91.

	61.	Webber MA, Mahmud W, Lightfoot JD, Shekhar A.  Rhabdomyolysis and compartment 
syndrome with coadministration of risperidone and simvastatin. J Psychopharmacol. 
2004;18(3):432–4.

	62.	Clarissa Samara V, Warner J. Rare case of severe serotonin syndrome leading to bilateral com-
partment syndrome. BMJ Case Rep. 2017;2017. pii: bcr2016218842. https://doi.org/10.1136/
bcr-2016-218842.

	63.	Rochcongar G, Maigné G, Pineau V, Hulet C. Walking and risperidone: a rare cause of acute 
compartment syndrome. Joint Bone Spine. 2013;80(5):542–3. https://doi.org/10.1016/j.
jbspin.2013.02.006. Epub 2013 Apr 6.

	64.	Oh LS, Lewis PB, Prasarn ML, Lorich DG, Helfet DL. Painless, atraumatic, isolated lateral 
compartment syndrome of the leg: an unusual triad of atypical findings. Am J Orthop (Belle 
Mead NJ). 2010;39(1):35–9.

	65.	David V, Thambiah J, Kagda FH, Kumar VP. Bilateral gluteal compartment syndrome. A case 
report. J Bone Joint Surg Am. 2005;87(11):2541–5.

	66.	Panagiotopoulos AC, Vrachnis I, Kraniotis P, Tyllianakis M. Gluteal compartment syndrome 
following drug-induced immobilization: a case report. BMC Res Notes. 2015;8:35. https://doi.
org/10.1186/s13104-015-1003-5.

	67.	Taylor BC, Dimitris C, Tancevski A, Tran JL.  Gluteal compartment syndrome and supe-
rior gluteal artery injury as a result of simple hip dislocation: a case report. Iowa Orthop J. 
2011;31:181–6.

	68.	Yoshioka H.  Gluteal compartment syndrome. A report of 4 cases. Acta Orthop Scand. 
1992;63:347–9.

	69.	Lawrence JE, Cundall-Curry DJ, Stohr KK.  Delayed presentation of gluteal compartment 
syndrome: the argument for fasciotomy. Case Rep Orthop. 2016;2016:9127070. https://doi.
org/10.1155/2016/9127070. Epub 2016 Mar 17.

	70.	Henson JT, Roberts CS, Giannoudis PV. Gluteal compartment syndrome. Acta Orthop Belg. 
2009;75:147–52.

	71.	McGoldrick NP, Green C, Connolly P. Gluteal compartment syndrome following bone marrow 
biopsy: a case report. Acta Orthop Belg. 2012;78:548–51.

	72.	Berumen-Nafarrate E, Vega-Najera C, Leal-Contreras C, Leal-Berumen I. Gluteal compartment 
syndrome following an iliac bone marrow aspiration. Case Rep Orthop. 2013;2013:812172. 
https://doi.org/10.1155/2013/812172. Epub 2013 Dec 11.

	73.	Peck D. Evidence for the existence of compartment syndrome of the epaxial muscles. Anat 
Rec. 1981;198:199–201.

	74.	Carr D, Gilbertson L, Frymoyer J, Krag M, Pope M.  Lumbar paraspinal compartment 
syndrome. A case report with physiologic and anatomic studies. Spine (Phila Pa 1976). 
1985;10(9):816–20.

	75.	Songcharoen P, Chotigavanich C, Thanapipatsiri S. Lumbar paraspinal compartment pressure 
in back muscle exercise. J Spinal Disord. 1994;7:49–53.

	76.	Wiltse LL, Bateman JG, Hutchinson RH, Nelson WE. The paraspinal sacrospinalis splitting 
approach to the lumbar spine. J Bone Joint Surg Am. 1968;50(5):919–26.

15  Unusual Presentation of Compartment Syndrome

https://doi.org/10.1136/bcr-2013-202651
https://doi.org/10.1136/bcr-2013-202651
https://doi.org/10.3928/01477447-20150902-91
https://doi.org/10.3928/01477447-20150902-91
https://doi.org/10.1136/bcr-2016-218842
https://doi.org/10.1136/bcr-2016-218842
https://doi.org/10.1016/j.jbspin.2013.02.006
https://doi.org/10.1016/j.jbspin.2013.02.006
https://doi.org/10.1186/s13104-015-1003-5
https://doi.org/10.1186/s13104-015-1003-5
https://doi.org/10.1155/2016/9127070
https://doi.org/10.1155/2016/9127070
https://doi.org/10.1155/2013/812172


160

	77.	Alexander W, Low N, Pratt G. Acute lumbar paraspinal compartment syndrome: a systematic 
review. ANZ J Surg. 2018; https://doi.org/10.1111/ans.14342. [Epub ahead of print].

	78.	Xu YM, Bai YH, Li QT, Yu H, Cao ML. Chronic lumbar paraspinal compartment syndrome: 
a case report and review of the literature. J Bone Joint Surg Br. 2009;91(12):1628–30. https://
doi.org/10.1302/0301-620X.91B12.22647.

	79.	Tao L, Jun H, Muliang D, Deye S, Jiangdong N. Acute compartment syndrome after gastrocne-
mius rupture (tennis leg) in a nonathlete without trauma. J Foot Ankle Surg. 2016;55(2):303–5. 
https://doi.org/10.1053/j.jfas.2014.09.022. Epub 2014 Nov 27.

	80.	Merriman J, Villacis D, Kephart C, Yi A, Romano R, Hatch GF 3rd. Acute compartment syn-
drome after non-contact peroneus longus muscle rupture. Clin Orthop Surg. 2015;7(4):527–
30. https://doi.org/10.4055/cios.2015.7.4.527. Epub 2015 Nov 13.

	81.	Etra JW, Metkus TS, Whitman GJ, Mandal K. Lower extremity compartment syndrome after 
coronary artery bypass: easy to miss unless suspected. Ann Thorac Surg. 2016;101(1):e13–4. 
https://doi.org/10.1016/j.athoracsur.2015.06.110.

	82.	Shaath M, Sukeik M, Mortada S, Masterson S. Compartment syndrome following total knee 
replacement: a case report and literature review. World J Orthop. 2016;(7, 9):618–22. https://
doi.org/10.5312/wjo.v7.i9.618. eCollection 2016 Sep 18.

	83.	Eli IM, Gamboa NT, Guan J, Taussky P. Acute compartment syndrome as a complication of 
the use of intraoperative neuromonitoring needle electrodes. World Neurosurg. 2018;112:247–
9. https://doi.org/10.1016/j.wneu.2018.01.192. Epub 2018 Feb 3.

	84.	Egro FM, Jaring MR, Khan AZ. Compartment syndrome of the hand: beware of innocuous 
radius fractures. Eplasty. 2014;14:e6. eCollection 2014.

	85.	Chloros GD, Papadonikolakis A, Ginn S, Wiesler ER. Pronator quadratus space and compart-
ment syndrome after low-energy fracture of the distal radius: a case report. J Surg Orthop Adv. 
2008 Summer;17(2):102–6.

Open Access   This chapter is licensed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate 
credit to the original author(s) and the source, provide a link to the Creative Commons license and 
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter's Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.

I. V. Papachristos and P. V. Giannoudis

https://doi.org/10.1111/ans.14342
https://doi.org/10.1302/0301-620X.91B12.22647.
https://doi.org/10.1302/0301-620X.91B12.22647.
https://doi.org/10.1053/j.jfas.2014.09.022
https://doi.org/10.4055/cios.2015.7.4.527
https://doi.org/10.1016/j.athoracsur.2015.06.110
https://doi.org/10.5312/wjo.v7.i9.618
https://doi.org/10.5312/wjo.v7.i9.618
https://doi.org/10.1016/j.wneu.2018.01.192
http://creativecommons.org/licenses/by/4.0/

	Chapter 15: Unusual Presentation of Compartment Syndrome
	Background of the Problem
	What Is Recommended
	Limitations and Pitfalls
	Future Directions
	Introduction
	Unusual Conditions
	Systemic Diseases
	Drugs
	Unusual Anatomical Locations
	Procedures
	Unusual Fractures
	References




