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Background: Compartment syndrome (CS) is a well-known phenomenon in orthopaedics associated with traumatic 

injury to an extremity or over exertion which ultimately leads to prolonged and elevated intrafascial pressures. 

CS was initially described by Volkmann in 1881 [1] . With any active muscle, there is a transient rise in intrafascial 

pressure from resting range of approximately 3 mmHg to 7.95 mmHg [2] . When this increase in pressure is too 

great or not transient, then a subsequent compartment syndrome develops. The consequences of such physiologic 

imbalance can induce muscle necrosis, nerve damage, vascular compromise, functional deficits, and potentially 

loss of limb[ 3 , 4 ]. Typical initial presentation of CS includes pain out of proportion to the severity of injury, which 

is intensified with passive motion of the muscle within the affected fascial compartment. [4] Non musculoskeletal 

manifestations of CS generally present themselves as the syndrome progresses and can include rhabdomyolysis, 

myoglobinuria, acute kidney injury, or acute tubular necrosis [4] . These non musculoskeletal manifestations of 

CS are potential etiologies causing patients to present for treatment [4] . 

Purpose: There have been approximately 20 previous case reports on paraspinal compartment syndrome with a 

combination of surgical and medical treatments in these patients. We will present a case of paraspinal CS in an 

avid weightlifter and discuss diagnostic and treatment options surrounding this syndrome. 

Study Design: Case Report 

Patient Sample: This is a report of a single patient who presented to Duke University Medical Center. 

Methods: We report the case of a 29 year old male with paraspinal compartment syndrome who was treated with 

fasciotomies. This was considered an IRB exempt study by our IRB as such informed consent was not obtained 

by the patient prior to publication. 

Results: This patients had resolution of symptoms after surgical intervention which continued through follow up. 

Conclusion: Paraspinal compartment syndrome can be effectively treated with surgical fasciotomy. 
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ase Report 

A 29-year-old male who is an avid weightlifter, presented to the Duke

niversity Medical Center (DUMC) Emergency Department as a trans-

er from an outside hospital. The patient completed a strenuous deadlift

orkout the day prior to presentation at the outside hospital. He sub-

equently went to sleep with soreness in his back and when he awoke,

e noticed increasing levels of pain in his back and a dark brown color

o his urine. The patient had a previous history of rhabdomyolysis from

hysical activity and he believed that his symptoms were consistent with

is previous experience. Therefore, he presented to an outside hospital
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here the diagnosis of rhabdomyolysis was confirmed via elevated ck

t outside hospital. Treatment in the form of aggressive hydration and

ain control was initiated. The patient’s physical exam was notable for

ense paraspinal muscles and back pain which was worse with move-

ent. Despite initiation of the aforementioned treatment, the patient’s

ain and exam did not improve. The outside hospital provider was con-

erned this patient’s diagnosis of rhabdomyolysis was a sequalae of CS

f the paraspinal muscles and resultant muscle necrosis. As a result, the

atient was then transferred to DUMC for further evaluation and defini-

ive care. 

Upon arrival to DUMC, the patient complained of moderate to se-

ere back pain exacerbated with flexion or extension of the low back.
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Table 1 

Paraspinal Compartment Syndrome Classification [5] . 

Classification Description 

Type I Acute Lumbar Compartment syndrome 

Subtype A Atraumatic 

Subtype B Direct trauma to paraspinal muscles 

Subtype C Secondary to non-spinal surgery 

Type II Chronic Exertional Lumbar Paraspinal syndrome 
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ubjectively, the patient also felt his paraspinal musculature was tense

ith associated numbness over his paraspinal muscles. He denied any

hanges in bowel or bladder function or weakness in his bilateral lower

xtremities. Objectively his exam was neurovascularly intact with full

trength and normal sensation in bilateral lower extremities. Lab studies

ere significant for WBC 16.0,CK > 200,000, Cr 1.0. 

Imaging in the form of plain radiographs and an MRI were obtained

or further evaluation of this patient. Plain films showed no acute frac-

ures or dislocations within the lumbar spine. MRI demonstrated edema

ithin the paraspinal muscles bilaterally from T8 to the sacrum with

reater involvement on the left compared to the right, but no signs of

igamentous damage or instability. 

Given the concern for CS, paraspinal muscle compartment pressures

ere subsequently measured with the Stryker Intra-compartmental

STIC) pressure monitoring system and revealed the intercompartmen-

al pressure of left and right paraspinal compartments to be 98 and 95

mHG respectively with a diastolic blood pressure of 67. Using these

alues we are able to determine the Delta p which is represented by the

quation; Diastolic Blood pressure minus Compartment pressure equals

elta p (DBP-CP =ΔP ). For any value of delta p less than 30 a diagnosis

f compartment syndrome can be made [3] . Our patient had delta p val-

es of -31 and -28 respectively, both less than 30 therefore signifying

n active compartment syndrome in our patient. 

Bilateral paraspinal compartment syndrome was diagnosed in this

atient based on compartment pressure measurements and clinical exam

nd he was subsequently taken urgently to the operating room for bilat-

ral paraspinal fasciotomies. 

In the operating room the patient was placed prone on a Jackson ta-

le. An approximatley 6 cm incisions was centered over the paraspinal

usculature bilaterally each being approximately 3 cm from midline.

hese incisions started approximately at L4 and extending cranially to

pproximately T12. Dissection was taken down to the fascia throughout

he length of the skin incision and the fascia was incised only to the

xtent of the skin incision. Once incised, there was immediate bulging

f the paraspinal musculature through the fascial opening. Portions of

he muscle were dusky-colored initially but they returned to normal ap-

earing red color once the pressure was released and the operative case

rogressed. At the conclusion of the procedure the fascia was not re-

aired. The skin was too taught to close primarily, therefore a wound

ac was placed rather than attempting primary closure at the time of

he index procedure. On hospital day (HD) 2, the patient returned to

he OR and underwent closure of the left paraspinal incision (the fascia

as not repaired) and reapplication of wound vac of right paraspinal

ncision which remained too swollen to close primarily. The patient re-

urned to the OR twice more (HD4, 8) and the right incision was sub-

equently closed on HD 8 with the assistance of plastic surgery. The

atient remained neurovascularly intact throughout his hospitalization

nd his pain continued to improve during his stay. His labs were stable

ust prior to discharge WBC 9.4, H/H 14.6/43.8, CK 2,725 down from

 200,000 at admission. On HD 9 he was subsequently discharged from

he hospital. The patient followed up in clinic for a wound check and

uture removal 17 days after hospital discharge, he was well with only

inimal tightness in his lower back. His wound was healing well and

here were no signs on infection or breakdown. He was then advised

hat further follow up or physical therapy would be on an as needed

asis. 

iscussion 

Acute paraspinal compartment syndrome is characterized by an in-

rease in pressure in the erector spinae muscles (multifidus, longissimus,

nd iliocostalis) within the thoracolumbar fascia. This compartment is

ordered by anterior layer of thoracolumbar fascia ventrally attaching

o the transverse processes, the dorsal aspect of the thoracolumbar fascia

erges medially on the spinous process. Caudally the fascia attaches to

he iliac crest and sacrum. The anatomy of the compartment makes this
2 
rea susceptible to compartment syndrome [5] . As previously stated,

he resting pressure within the paraspinal space ranges from levels of 3

o 7.95 mmHg. This pressure can transiently rise to 25 mmHg when ex-

rcising. While this rise is generally transient, it is interesting to note

araspinal CS has been reported with pressure levels between 14.7–

50 mmHg [ 2 , 5 ]. 

The pathophysiology of acute paraspinal CS can be broadly catego-

ized as acute and chronic. The acute form can further be stratified into

ubtypes A,B, and C based on etiology ( Table 1 ) [5] . The most common

f these is Type I, Subtype A, which is “Atraumatic acute compartment

yndrome ”, secondary to activities such as weightlifting. This was the

tiology of our patient presented above. As Cross-Fit (and weightlifting

n general) has grown in popularity in the recent years, the majority of

pinal compartment syndrome cases reported have been from this popu-

ation [5] . In a literature review of 21 articles and 23 cases of paraspinal

ompartment syndrome, 52% of the cases involved weightlifting, 13%

nvolved skiing, and 17% involved a non-spinal injury [2] . Out of these,

2/23 of the patients were male. These patients had an exertion-related

ompartment syndrome, by which the increase in intramuscular pres-

ure from intense exercise caused compression, leading to venous stasis

nd subsequent tissue injury. Our patient, therefore, is consistent with

he reported demographics [2] . 

Clinically, patients typically present with consistent severe back pain

xacerbated by passive or active movement of the truck. This is typi-

ally accompanied by swelling and tenseness of the affected muscles,

rythema, tenderness, and possibly a sensory deficit of the overlying

kin [2] . This sensory deficit is due to loss of function of the dorsal pri-

ary rami that cross through this segment [6] . Vital signs are generally

nremarkable although a patient may have a mild fever or tachycardia

ue to acute phase reactants. 

Laboratory investigations can give insight into paraspinal CS by high-

ighting common sequalae. These include an elevated CK, elevated cre-

tinine, or myoglobinuria which are indications of muscle breakdown

nd acute kidney injury. Literature typically shows an elevation of CK

bove 5,000 in patients with paraspinal CS. Our patient with a present-

ng CK of > 200,000 is consistent with these known findings. However,

ur patient did not have accompanied acute kidney injury (AKI) as his

reatinine was 1.0 on admission. When patients do present with an AKI

hey should be prophylactically treated with IV fluids and urine alka-

ization [2] . 

Diagnosis of compartment syndrome does not always require imag-

ng and treatment should not be delayed in in cases where a clinical

iagnosis can be made or there exist elevated compartment pressures.

n cases where there is uncertainty, both T2-weighted MRI and CT scans

ave been shown to have utility in ruling out other acute causes of se-

ere back pain [2] . Furthermore, there are characteristic findings of CS

n advanced imaging . On CT enlargement of the paraspinal muscles is

oted, representing the increased levels of fluid present in the compart-

ent [7] . This swelling is also noted on MRI, with an additional find-

ng of increased signal intensity on T2 weighted images [7] . Gadolinium

ontrast can also be used to highlight the damage in the paraspinal mus-

ulature but should be used sparingly in patients with kidney injury [6] .

ur patient received a plain film which ruled out acute fractures and

islocations and an MRI which demonstrated paraspinal musculature

dema bilaterally. 
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Generally, the treatment of acute paraspinal compartment syndrome

s surgical fasciotomy, which rapidly relieves the pressure to prevent is-

hemic injury. In the literature the majority of cases reported have been

reated with open fasciotomy. Patients treated with surgery reported

ood functionality and little to no residual sequalae [ 2 , 5 ]. In cases of

cute paraspinal CS treated conservatively, patients typically went on

o recover and return to activity within 4–6 months, but had chronic

ack pain with exertional activities [ 5 , 7 ]. 

Unlike CS of the lower extremity, optimal timing of paraspinal fas-

iotomy has not been explored in the literature. Lower extremity CS

asciotomies should ideally be performed within 6 h of diagnosis of

S, but ultimately no more than 12 h [ 7 , 8 ]. Our patient underwent bi-

ateral paraspinal fasciotomy upon transfer to our facility. The patient

as transferred to our facility and taken to the OR within 6 h of ini-

ial concern for compartment syndrome at the outside hospital. With

his case, the muscles were initially dusky but quickly regained color

nd contractility with the fasciotomy. The patients’ CK values gradu-

lly decreased from > 200,000 on admission to approximately 2,700 on

ischarge. 

Our patient reported progressive improvements in symptomology

nd laboratory values appropriate and in line with other patients that

ave been presented in the literature. Unfortunately we were unable to

each this patient to evaluate his long term recovery and return to sport.

onclusion 

Acute lumbar paraspinal compartment syndrome is a relatively rare

iagnosis but one of which orthopaedic surgeons and other emergency

roviders should be aware. A high index of suspicion and appropri-

te timely action are necessary when patients present with the clinical

ymptoms, lab values, and history concerning for acute CS. Once the di-

gnosis is made expeditious treatment should be undertaken for optimal

atient outcomes. 
3 
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