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Abstract
Paraspinal compartment syndrome is a rare cause of lower back pain that remains under-recognized and 

under-treated and which can result in prolonged and debilitating pain. We present the case of a young female with 
paramyotonia congenita due to sodium chanelopathy, who developed acute paraspinal compartment syndrome after 
ingestion of an ephedrine containing proprietary weight loss product. We highlight the challenges in diagnosis and 
management and review potential precipitating factors and mechanisms underlying the clinical features.
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Introduction
Acute compartment syndrome is a well described entity that can 

occur in any closed fibro-osseous space and is particularly common 
in the lower limb compartments. In the limbs a clearly defined set of 
clinical findings, comprising excessive pain on passive stretch, pallor, 
paraesthesia, loss of pulses and ultimately paralysis- allow for early 
detection and facilitate prompt investigation and treatment.

In contrast, acute compartment syndrome involving the paraspinal 
muscle is a rare cause of back pain where the classic signs and symptoms 
may be ill-defined, resulting in under recognition and treatment. While 
diagnostic criteria based on the shared features of earlier case reports 
have been proposed [1], the syndrome is essentially heterogeneous in 
its presentation and much remains to be learned about aetiology and 
management.

In this report we present the case of a young female with 
paramyotonia congenita who sustained acute exertional spinal 
compartment syndrome following use of Xenadrine®, a caffeine and 
ephedrine containing proprietary weight loss product.

Case Report
A 29-year old female presented to the emergency department of 

her local hospital with sudden onset severe lower back pain following 
moderately strenuous exercise using a treadmill and weight lifting. 
The pain was predominantly in the left lumbar region and buttocks 
radiating to the left groin, anterior thigh and tailbone and remained 
severe over the next 5 hours despite self-medication with paracetamol, 
naproxen and diazepam. 

Examination revealed a distressed woman with paraspinal muscle 
tenderness, particularly on the left, which was aggravated by straight 
leg raise. Patchy paraesthesiae were noted over the lower back, buttocks 
and feet bilaterally.

Laboratory findings on admission showed myoglobinuria, 
raised creatinine kinase (CK) of 23,900 U/L (1-125 U/L), aspartate 
aminotransferase (AST) 538 U/L (1-30 U/L), alanine aminotransferase 
(ALT) 151 U/L (1-30 U/L), and C-reactive protein (CRP) 12 U/L (< 3.1 
U/L). White cell count, haemoglobin, electrolytes and creatinine were 
all within normal limits. A diagnosis of rhabdomyolysis was made. A 
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lumbar spine MRI performed 2 days post incident showed swelling and 
homogenous signal increase in the T2-weighted images of the erector 
spinae muscle group consistent with left paraspinal muscle oedema 
(Figure 1A). All viral and infectious serology tests were negative.

The patient was managed conservatively in hospital with bed rest, 
intravenous fluids and opioid analgesia. The CK peaked on day 2 at 
35,600 U/L, gradually returning to normal afterwards and she was 
discharged home after 2 weeks.

4 weeks post-incident the patient returned to the same emergency 
department due to ongoing severe back pain and was transferred to our 
institution.

On further history the patient revealed that she attends the gym 
4-5 times per week and had been using Xenadrine®, a proprietary
“thermogenic weight loss” product containing the herbs Ma Huang
(ephedrine) and Guarana (caffeine), in the weeks preceding the
incident. She reported minimal alcohol consumption and continued
to characterise the exercise preceding the onset of her back pain

Figure 1(A): T2-weighted image at presentation.
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as moderate. She described a prior history of often experiencing 
prolonged stiffness following exercise, as well as frequent cramping and 
said that she had previously been diagnosed with chronic compartment 
syndrome in her legs. She has a background medical history of 
benign joint hypermobility (EDS II) with frequent shoulder and hip 
dislocations, and paramyotonia congenita , subsequently shown to be 
a sodium channelopathy (mutation p.Val1589Met in exon 24 of the 
skeletal muscle sodium channel (SCN4A) gene).

Repeat physical examination revealed a young woman who 
maintained a guarded posture throughout examination. Lumbar 
paraspinal and left buttock firmness and tenderness were noted and a 
markedly decreased range of active and passive movements in lumbar 
spine and hip due to pain. She complained of persistent paraesthesiae 
over her lower back and buttocks with a burning radiation into the left 
thigh. It was furthermore noted that she had marked myotonia without 
any dystrophic features.

Laboratory investigations at the time of second presentation were 
all within normal limits. CK had normalized to 70 U/L. A repeat MRI 
was essentially unchanged and showed persistence of left paraspinal 
muscle oedema of similar severity to the previous scan (Figure 
1B). Bilateral spinal compartment pressures were measured using a 
Stryker manometer (Stryker® Surgical Kalamazoo MI USA) pre- and 
post- mobilization [2] and were 7 mm Hg pre and 18 mm Hg post 
mobilisation on the left and 5 and 10 mm Hg on the right [normal range 
< 10 mmHg]. Surgical review concluded that invasive management was 
no longer indicated.

The patient was managed conservatively with oxycontin, 
amytriptiline, gabapentin and mexiletine, which provided partial 
relief of symptoms. A range of non-pharmacological measures were 
also tried and she reported most relief from heat packs, dynamic back 
taping and a lumbo-sacral corset. Hydrotherapy appeared to worsen the 
symptoms.

The patient underwent daily physiotherapy with gentle exercises 
and psychological support. She continued to have back pain on 
minimal exertion; required crutches to mobilise and home care 
assistance to manage her household. At the 6 month’s follow-up the 
patient reported resolution of the symptoms. This was matched by 
significant improvement in the muscle oedema on MRI (Figure 1C). At 
the functional level she was able to perform most physical activities and 
had been able to return to work. The sensory impairment in the lumbar 
region and buttocks remained unchanged.

Discussion
Acute spinal compartment syndrome is rare cause of acute back 

pain, which has been reported in association with exercise such as 
surfing, skiing, and weightlifting [3-7].

Some of the patients report an increased amount of exercise prior 
to onset of the pain [7,8], but other case reports [3-5] show that acute 
spinal compartment syndrome may occur even with regular amount of 
exercise, as happened in this case, suggesting that other mechanisms 
may be responsible in those individuals.

Anatomical studies have confirmed that the erector spinae muscle 
group is enclosed within a well-defined fascial compartment [9,10] 
albeit with variations in the completeness of compartmentalisation due 
to varying completeness of its fascial slings [11]. The superior cluneal 
nerve which derives from the dorsal rami of the first, second and third 
lumbar nerve roots runs through the compartment and is susceptible to 
compression damage [12] (Figures 2 and 3).

 

Figure 1(B): T2-weighted image after 6 weeks.

 

Figure 1(C): T2-weighted image after 6 months.

 

Figure 2: Cutaneous nerve innervation of the lumbar spine and buttocks by 
superior cluneal nerves. (area shows dermatomal innervation of superior 
cluneal nerves).

Figure 3: Path of the superior cluneal nerve through the paraspinal muscle 
compartment.
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The resultant sensory impairment which has been proposed as a 
diagnostic criterion, was also evident in our patient from the time of 
her initial presentation, and is an important alert about this rather rare 
entity and helps to distinguish it from other causes of acute back pain.

While the level of exercise undertaken by our patient was within 
her usual routine she was at additional risk of rhabdomyolysis by 
her use of an ephedrine containing weight loss product and her 
paramyotonia Rhabdomyolysis, a prominent feature in this case, can 
be both the cause and the consequence of compartment syndrome. 
Muscle bulk may increase by 20% after exertion [13] and direct 
myonecrosis can complicate overexertion [14,15]. Rhabdomyolysis can 
also be induced by a range of prescription medications, illicit drugs 
and dietary supplements [16-18], and while a reliable risk estimate of 
rhabdomyolysis with ephedrine containing weight loss products has 
not been established, concern based largely on case reports of a range 
of side effects have led to a call for regulation of these products [19]. 
Previous case reports of acute exertional compartment syndrome 
report use of isotretinoin and of supplements containing creatine, 
cocaine, testosterone and as in this case ephedrine [6,8].

Rhabdomyolysis may also occur in patients with myotonic disorders 
such as this case [20,21]. In particular channelopathies predispose 
to malignant hyperthermia and rhabdomyolysis by way of abnormal 
excitability [22].

Case-based evidence suggests surgical intervention is the treatment 
of choice in acute compartment syndrome. Those patients who 
underwent surgery reported complete recovery after a few weeks. [4-
7]. In contrast ongoing pains particularly on exertion were reported 
with conservative management [3,8,9]. Balancing the risks and benefits 
of surgery remains a difficult challenge, but a high index of suspicion 
may make the difference between a speedy resolution and an ongoing 
debilitating pain syndrome. The likelihood of surgical success in our 
case with presentation 4 weeks post incident remains unclear. Non-
invasive treatment options have been reported [23], but have not been 
scientifically tested and may have other complications. Hyperbaric 
oxygen therapy has also been employed with good results [24] but 
was not available in our institution. Overall no single non-invasive 
treatment has matched the outcome of surgery [1].

Conclusion
In the appropriate clinical setting acute spinal compartment 

syndrome should be included in the differential list of causes of acute 
onset lumbar back pain. A high index of suspicion and awareness of 
the clinical features can prompt the relevant early investigation and 
treatment that may prevent prolonged pain and disability. 

Sensory impairment in the region of the superior cluneal nerve may 
help distinguish acute paraspinal compartment syndrome from other 
causes of acute back pain.
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