
1Saadat N, Rezania K. BMJ Case Rep 2021;14:e236040. doi:10.1136/bcr-2020-236040

Postoperative lumbar paraspinal 
compartment syndrome
Niloufar Saadat  ‍ ‍ ,1 Kourosh Rezania  ‍ ‍ 2 

Case report

To cite: Saadat N, 
Rezania K. BMJ Case 
Rep 2021;14:e236040. 
doi:10.1136/bcr-2020-
236040

1Department of Radiology, 
University of Chicago, Chicago, 
Illinois, USA
2Department of Neurology, 
University of Chicago, Chicago, 
Illinois, USA

Correspondence to
Dr Kourosh Rezania;  
​krezania@​uchicago.​edu

Accepted 12 October 2020

© BMJ Publishing Group 
Limited 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

SUMMARY
Lower lumbar paraspinal muscles constitute a 
compartment as they are surrounded by distinct fascial 
and bony boundaries. Lumbar paraspinal compartment 
syndrome is a rare entity, often caused by intense 
exercise, but also can be a postoperative complication. 
We present a 60-year-old man with low back pain, 
numbness in the left lower back and radicular pain in the 
left lower extremity, which started after a surgery that 
involved prolonged positioning on the left side 7 years 
before, and persisted to the day of evaluation. There was 
an immediate transient rise in the creatine kinase after 
surgery. Electromyography showed a left lower lumbar–
sacral plexopathy and a lumbar spine MRI revealed 
fatty infiltration of the lower lumbar–sacral paraspinal 
muscles. The emergence of radicular lower limb pain was 
likely due to the compression of the proximal portion 
of lumbar–sacral plexus during the acute stage of 
rhabdomyolysis.

BACKGROUND
Lumbar paraspinal compartment syndrome is a 
rare cause of rhabdomyolysis and of chronic low 
back pain. A universal feature is high creatine 
kinase (CK) (generally >5000 IU/L) and rhabdo-
myolysis.1 Characteristic symptomatology includes 
local paraspinal muscle pain exacerbated by passive 
movements, that is, lateral truncal tilting, forward 
flexion and straight leg raising, and alleviated with 
the extension of the back; and tenderness and firm 
texture/board-like rigidity of the affected paraspinal 
musculature on palpation.1–3 Timely diagnosis and 
appropriate surgical treatment will usually result in 
favourable outcomes.

CASE PRESENTATION
Our patient is a 60-year-old man with a history of 
diabetes and morbid obesity who presented with 
chronic low back pain, left lower back numbness, 
radicular pain, numbness in the left leg and lateral 
foot that started after surgery on the right ankle, 
for debridement of a wound and skin grafting 7 
years before, the symptoms persisted to the day of 
evaluation. During the surgery, he was positioned 
on the left side. He developed rhabdomyolysis in 
the immediate postoperative period with a rise of 
serum CK to ~5000 U/L from a preoperative level 
of 188 U/L on postoperative day 1, increasing to 
a peak of ~20 000 U/L on postoperative day 3, 
which trended back to normal over 2 weeks. Initial 
lumbar spine MRI, by report, did not show signif-
icant abnormalities except for spinal osteoarthritis. 
He was treated with gabapentin, tramadol and 

underwent epidural steroid injections for his refrac-
tory back and lumbar radiculopathy pain, which 
only provided partial relief of symptoms. Physical 
examination revealed decreased sensation in the left 
lower flank, lower leg and lateral foot and absent 
left ankle reflex.

INVESTIGATIONS
Nerve conduction studies showed mildly low 
amplitude of the left sural sensory action poten-
tial, normal amplitude and mild slowing of the left 
peroneal motor nerve action potential (recorded at 
extensor digitorum brevis), and normal tibial motor 
responses as well as F wave latencies.

Needle electromyography showed neurogenic 
units and recruitment in the left gastrocnemius 
and reduced insertional activity with fibrillation 
potentials and positive waves in the left lower 
lumbar paraspinal muscles. The study was consis-
tent with a left lower lumbar–sacral radiculopathy 
and a concomitant distal axonal neuropathy versus 
a lumbar–sacral plexopathy. MRI revealed severe 
atrophy and adipose infiltration of left-sided lower 
lumbar–sacral paraspinal muscles extending from 
the L3 to L4 level inferiorly through the sacral 
levels (large arrows in figure 1A, B).

DIFFERENTIAL DIAGNOSIS
Lumbar paraspinal compartment syndrome is a very 
rare cause of low back and radicular lower limb 
pain. More common conditions include different 
pathological processes caused by degenerative 
arthritis of the lumbar spine, including spondylo-
listhesis, intervertebral disk bulging and herniation, 
and facet joint arthropathy. Neoplastic and inflam-
matory infiltration of the nerve roots and plexi are 
other less common causes of radiculopathy and 
plexopathy. Another consideration in our case who 
had diabetes and radiculopathy symptoms in the 
left lower limb would have been diabetic lumbo-
sacral radiculoplexus neuropathy, a monophasic 
entity that can present in even well-controlled cases 
of type 2 diabetes.4

OUTCOME AND FOLLOW-UP
The patient has been followed-up for a period 
of 4 years after his initial neurological evalua-
tion. His back and radicular lower limb pain have 
partially responded to oral gabapentin. Dulox-
etine was temporarily tried and stopped due to a 
lack of efficacy. He has also undergone left L3 and 
L4 transforaminal epidural steroid injections on 
three occasions during the last 3 years of follow-up 
(figure 2).
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DISCUSSION
The chronic lower back and radicular pain in the left lower 
limb in our patient started after prolonged positioning on his 
left side 7 years before evaluation, and there was elevated CK 
in the postoperative period that trended to normal in 2 weeks 
(figure 2). Fatty infiltration of the left lumbar paraspinal muscles 
in a subsequent MRI study was consistent with left lower lumbar 
paraspinal compartment syndrome as the cause of postopera-
tive transient rhabdomyolysis and subsequent emergence of the 
chronic lower back pain.

Lower lumbar and sacral paraspinal muscles constitute a 
compartment as they are surrounded by well-developed fascial 
sheaths (arrowheads in figure 1A, B) and bony structures. The 
lumbar paraspinal compartment is contained by lamellae of the 
fascial sheet posteriorly that merge with the spinous process and 
interspinous ligaments medially, the fascia of abdominal muscles 
laterally, iliac crest and sacrum caudally and the transverse spine 
processes ventrally.5 6

At least 30 previous cases of lumbar paraspinal compartment 
syndrome have been previously reported (table 1); with an age 
range of 16–67, predominantly male individuals (M/F: 28/3). 
This is a condition that predominantly affects athletic male indi-
viduals in the second to fourth decades, with strenuous exertion 
usually involving weightlifting being the cause in the majority of 
cases.2 5 7–12 Other less common culprits include direct trauma 
due to falls13 14 and use of vasoconstrictors cocaine, ephedrine 
and pseudoephedrine.2 3 11 15 Only five (including our) cases 
are reported following surgical procedures.16–18 Diagnosis of 
lumbar paraspinal compartment syndrome should be confirmed 

by direct measurement of intramuscular pressure in the acute 
stage.3 5 10 12 13 19 Changes in the MRI and CT scan in the acute 
stage consist of swelling of the paraspinal muscles and abnormal 
signal intensity in T2-weighted MRI images.2 10 13 18 The afore-
mentioned changes can be subtle and be missed in the early 
stage.18 When undiagnosed, myonecrosis and concomitant nerve 
injury may result in chronic back pain and persistent numbness 
in the lumbar/sacral dermatomes.1 2 7 17 18 Lower back numbness 
and paraesthesia are caused by the involvement of dorsal rami of 
the nerve roots and cutaneous branches of the cluneal nerves.15

Radicular pain, sensory symptoms and absent reflexes in the 
lower limbs have previously been reported following lumbar 
paraspinal compartment syndrome.15 18 20 In contrast, patients 
may present with loin or groin pain, suggesting renal colic.21 22 
The emergence of radicular lower limb pain in our patient can be 
explained by the compression of the anterior divisions (ventral 
rami) of the lower lumbar–sacral nerve roots, because of oedema 
in the paraspinal muscles associated with the acute stage of rhab-
domyolysis. Although the anterior divisions course ventrally after 
exiting from the neural foramina, they are separated from the 
erector spinae only by fascial planes at certain points during their 
course (small arrow in figure 1B6). In contrast, another possible 
explanation of development of left lower limb plexopathy in our 
case would have been traction injury to the lower lumbar–sacral 
plexus due to positioning, unrelated to rhabdomyolysis.

Similar to the compartment syndromes involving the extrem-
ities, treatment of acute lumbar paraspinal compartment 
syndrome consists of surgical decompression (fasciotomy), which 
may improve the long term outcome.1 8–10 13 Sixteen of the 29 
previously reported cases underwent fasciotomies, 14 of whom 
had complete recovery of back pain days to weeks after the 
procedure (table 1). In contrast, the recovery was more gradual, 
over a period of 4–6 months in patients who had conservative 
treatment (management of pain, intravenous hydration and 
monitoring of kidney function). The favourable outcome when 
defined as complete recovery or mild residual symptoms was 
reported in only 6 of 14 of the conservatively treated patients, 
whereas another 6 patients, including our patient, had signifi-
cant chronic low back pain when followed-up for 2 months to 8 
years after the incident (table 1). Optimal surgery timelines have 
not been established with regard to lumbar paraspinal compart-
ment syndrome given the rarity of this condition13; decompres-
sion fasciotomies have been done 2–3 days after the onset of 
symptoms with good long-term outcomes.8 11 23

Figure 1  Sagittal T1-weighted image (A) and axial T2-weighted image 
(B) demonstrate adipose infiltration of the lumbar–sacral paraspinal 
muscles (large arrow), intact fascial boundaries of the lumbar paraspinal 
compartment (arrowheads) and proximity of the affected paraspinal 
muscles to the very proximal part of lumbar–sacral plexus, that is, 
ventral rami of the nerve roots (small arrow).

Figure 2  Timeline of events and treatments, timing of surgery, which preceded rhabdomyolysis, and of the lumbar MRI study are presented by 
arrows. Timing of treatment with gabapentin and duloxetine are demonstrated with grey and striped bars, respectively. Epidural injections are shown 
by arrowheads. CK, creatine kinase.
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Continued

Reference Age/sex Setting Fasci.
Outcome/duration 
of follow-up

29 Case1 30/M Weightlifting + Complete recovery/6 
months

29 Case 2 31/M Exercise + Complete recovery/6 
months

30 17/M Exercise (callisthenics) + Complete recovery/4 
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F, female; Fasci, fasciotomy; M, male.

Table 1  Continued

Learning points

►► Lumbar paraspinal compartment syndrome is a rare cause of 
chronic lower back pain and radicular pain in the lower limb.

►► It is most commonly reported in younger male individuals 
after weightlifting exercises.

►► It is also a postoperative complication, such as prolonged 
positioning on the side.

►► This condition has to be considered in patients with 
rhabdomyolysis and back pain after heavy exercise or surgical 
procedures.

►► Surgical intervention in the acute stage may prevent chronic 
back pain.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-8152-599X
http://orcid.org/0000-0003-3986-5709
http://dx.doi.org/10.1007/s00264-011-1386-4
http://dx.doi.org/10.1007/s00264-011-1386-4
http://dx.doi.org/10.1007/s10067-010-1391-9
http://dx.doi.org/10.1016/j.injury.2013.11.012
http://dx.doi.org/10.1002/mus.10080
http://www.ncbi.nlm.nih.gov/pubmed/2935950
http://dx.doi.org/10.1111/j.1469-7580.2012.01511.x
http://dx.doi.org/10.2106/00004623-199173070-00024


4 Saadat N, Rezania K. BMJ Case Rep 2021;14:e236040. doi:10.1136/bcr-2020-236040

Case report

	 8	 Kitajima I, Tachibana S, Hirota Y, et al. Acute paraspinal muscle compartment 
syndrome treated with surgical decompression: a case report. Am J Sports Med 
2002;30:283–5.

	 9	 Khan RJK, Fick DP, Guier CA, et al. Acute paraspinal compartment syndrome. A case 
report. J Bone Joint Surg Am 2005;87:1126–8.

	10	 Golovko DM, Knox JB. An uncommon cause of low back pain. Am J Med 
2017;130:e551–2.

	11	 Minnema BJ, Neligan PC, Quraishi NA, et al. A case of occult compartment syndrome 
and nonresolving rhabdomyolysis. J Gen Intern Med 2008;23:871–4.

	12	 Paryavi E, Jobin CM, Ludwig SC, et al. Acute exertional lumbar paraspinal 
compartment syndrome. Spine 2010;35:E1529–33.

	13	 Harper KD, Phillips D, Lopez JM, et al. Acute traumatic thoracolumbar paraspinal 
compartment syndrome: case report. J Neurosurg Spine 2018;30:140–5.

	14	 Wasserman DD, Isenberg DL. A case of acute traumatic lumbar paraspinal 
compartment syndrome. J Emerg Med 2018;55:544–6.

	15	 Lauschke LGM G. Acute paraspinal compartment syndrome related to use of 
proprietary weight loss product, by a patient with sodium channelopathy. J Spine 
2016:S7.

	16	 Ferreira J, Galle C, Aminian A, et al. Lumbar paraspinal rhabdomyolysis and 
compartment syndrome after abdominal aortic aneurysm repair. J Vasc Surg 
2003;37:198–201.

	17	 Osamura N, Takahashi K, Endo M, et al. Lumbar paraspinal myonecrosis after 
abdominal vascular surgery: a case report. Spine 2000;25:1852–4.

	18	 Haig AJ, Hartigan AG, Quint D. Low back pain after nonspinal surgery: the 
characteristics of presumed lumbar paraspinal compartment syndrome. Pm R 
2009;1:383–8.

	19	 Maeckelbergh L, Moke L. An acute paraspinal compartment syndrome: anatomic 
description of the compartment and surgical technique. Clin Spine Surg 
2019;32:E277–81.

	20	 Chavez JM, Gonzalez PG. Suspected lumbar compartment syndrome: a rare cause of 
low back pain after strenuous exercise. Spine J 2013;13:1409–10.

	21	 Hoyle A, Tang V, Baker A, et al. Acute paraspinal compartment syndrome as a rare 
cause of loin pain. Ann R Coll Surg Engl 2015;97:e11–12.

	22	 Allerton C, Gawthrope IC. Acute paraspinal compartment syndrome as an unusual 
cause of severe low back pain. Emerg Med Australas 2012;24:457–9.

	23	 Mattiassich G, Larcher L, Leitinger M, et al. Paravertebral compartment syndrome after 
training causing severe back pain in an amateur rugby player: report of a rare case 
and review of the literature. BMC Musculoskelet Disord 2013;14:259.

	24	 Karam MD, Amendola A, Mendoza-Lattes S. Case report: successful treatment of 
acute exertional paraspinal compartment syndrome with hyperbaric oxygen therapy. 
Iowa Orthop J 2010;30:188–90.

	25	 Vanbrabant P, Moke L, Meersseman W, et al. Excruciating low back pain after 
strenuous exertion: beware of lumbar paraspinal compartment syndrome. J Emerg 
Med 2015;49:641–3.

	26	 Zyskowski M, Schwarz A, Huber-Wagner S. Paraspinal compartment Syndrome-an 
insidious cause of acute back pain. Dtsch Arztebl Int 2019;116:118.

	27	 Alexander W, Low N, Pratt G. Acute lumbar paraspinal compartment syndrome: a 
systematic review. ANZ J Surg 2018;88:854–9.

	28	 Calvert N, Bhalla T, Twerenbold R. Acute exertional paraspinal compartment syndrome. 
ANZ J Surg 2012;82:564–5.

	29	 Rha EY, Kim DH, Yoo G. Acute exertional lumbar paraspinal compartment syndrome 
treated with fasciotomy and dermatotraction: case report. J Plast Reconstr Aesthet 
Surg 2014;67:425–6.

	30	 Schreiber VM, Ward WT. Exercise-Induced pediatric lumbar paravertebral compartment 
syndrome: a case report. J Pediatr Orthop 2015;35:e49–51.

Copyright 2021 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
►► Submit as many cases as you like
►► Enjoy fast sympathetic peer review and rapid publication of accepted articles
►► Access all the published articles
►► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

http://dx.doi.org/10.1177/03635465020300022301
http://dx.doi.org/10.2106/JBJS.D.02133
http://dx.doi.org/10.1016/j.amjmed.2017.06.042
http://dx.doi.org/10.1007/s11606-008-0569-1
http://dx.doi.org/10.1097/BRS.0b013e3181ec4023
http://dx.doi.org/10.3171/2018.6.SPINE18186
http://dx.doi.org/10.1016/j.jemermed.2018.05.030
http://dx.doi.org/10.1067/mva.2003.108
http://dx.doi.org/10.1097/00007632-200007150-00019
http://dx.doi.org/10.1016/j.pmrj.2008.12.011
http://dx.doi.org/10.1097/BSD.0000000000000824
http://dx.doi.org/10.1016/j.spinee.2013.07.476
http://dx.doi.org/10.1308/003588414X14055925059471
http://dx.doi.org/10.1111/j.1742-6723.2012.01584.x
http://dx.doi.org/10.1186/1471-2474-14-259
http://www.ncbi.nlm.nih.gov/pubmed/21045996
http://dx.doi.org/10.1016/j.jemermed.2015.06.056
http://dx.doi.org/10.1016/j.jemermed.2015.06.056
http://dx.doi.org/10.3238/arztebl.2019.0118a
http://dx.doi.org/10.1111/ans.14342
http://dx.doi.org/10.1111/j.1445-2197.2012.06117.x
http://dx.doi.org/10.1016/j.bjps.2013.10.026
http://dx.doi.org/10.1016/j.bjps.2013.10.026
http://dx.doi.org/10.1097/BPO.0000000000000478

	Postoperative lumbar paraspinal compartment syndrome
	SUMMARY
	Background
	Case presentation
	Investigations
	Differential diagnosis
	Outcome and follow-up
	Discussion
	References


