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Case Report

하지 외측 구획에 국한된 구획 증후군에서 수술적 치료와
보존적 치료 간에 비교: 증례 보고
곽희철, 서영채*, 정수환*, 김대유*
부산건우정형외과, *인제대학교 의과대학 부산백병원 정형외과학교실

Comparison between Surgical and Conservative Treatments in Isolated
Lateral Compartment Syndrome of the Lower Leg: A Case Report
Heui-Chul Gwak, Young-Chae Seo*, Soo-Hwan Jung*, Dae-Yoo Kim*
Busan Gunwoo Orthopedic Clinic, *Department of Orthopedic Surgery,
Inje University Busan Paik Hospital, Inje University College of Medicine, Busan, Korea

Lateral compartment syndrome of the lower leg is rarely observed. Hence, there may be difficulty in diagnosis as its clinical patterns are
different and more complicated than usual. We report two rare cases of a 20-year-old and a 28-year-old diagnosed with isolated lateral
compartment syndrome who had either a surgical or conservative treatment. The comparison was done by analyzing the progression of
neurological manifestation, electromyography, and nerve conduction study for two years. In the final follow-up, the patient who underwent the surgical treatment showed a shorter recovery time. However, both patients showed a full recovery from neurologic deficits.
Key Words: Compartment syndromes, Peroneal nerve, Leg, Fasciotomy, Electromyography

Acute compartment syndrome is one of the orthopedic

disturbance and eventually causes structural deformity.

emergency diseases and is defined as a state of causing blood

Therefore, capillary circulation must be recovered as soon as

circulatory disturbance into the tissues in the muscle com-

possible with early diagnosis and decompression in order to

partment due to increased tissue pressure in the closed com-

prevent fatal complications.2)

partment or state of capillary circulation being decreased
1)

Lateral compartment syndrome of a lower leg, although

to less than the degree required for tissue survival. Once

rarely observed, may have difficulty in diagnosing as its clini-

pressure increases in the closed compartment, the pressure

cal patterns are different from and more complicated than

is difficult to be normalize by itself and if it is left untreated

other usual ones. This study was aimed to see the changing

for several hours, muscle and nerve function get gradually

patterns of each patient with isolated lateral compartment

2)

depressed. This causes irreversible, permanent functional

syndrome who had either surgical or conservative treatment.

Received January 3, 2022 Revised January 24, 2022
Accepted January 24, 2022
Corresponding Author: Dae-Yoo Kim
Department of Orthopedic Surgery, Inje University Busan Paik Hospital, 75 Bokji-ro,
Busanjin-gu, Busan 47392, Korea
Tel: 82-51-890-6257, Fax: 82-51-892-6119, E-mail: kdyhoho@hanmail.net
ORCID: https://orcid.org/0000-0002-6273-7337

CASE REPORT

Financial support: None.
Conflict of interest: None.

This study was approved by the Institutional Review Board
in our institution (Inje University Busan Paik Hospital, IRB
No, 2021-09-015).
Level of Evidence: Level 4, case series study.

Copyright ⓒ 2022 Korean Foot and Ankle Society.
CC This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

www.jkfas.org

137

Heui-Chul Gwak, et al. Lateral Compartment Syndrome of the Lower Leg

A

B

Figure 1. Right side lower leg magnetic resonance imaging taken for
20-year-old man. Signal increase is shown limited to peroneus longus
muscle and peroneus brevis muscle. (A) T2-weighted axial image with fat
suppression. (B) T1-weighted axial image with gadolinium enhancement.
Figure 3. After initial surgery, surgical site came out to be clean in 20-yearold man with isolated lateral compartment syndrome. Secondary suture
was done in 15 days postoperatively. Drainage tube was also inserted.

terior tibial artery were well-palpitated. Intracompartmental
pressure (ICP) measurement was performed with a slit catheter and the ICP within the lateral compartment of the lower
leg was 40 mmHg. Magnetic resonance imaging (MRI) was
performed for the right lower leg and signal increase limited
to peroneus longus muscle and peroneus brevis muscle was
observed in T1 and T2 images (Fig. 1).
In the light of such clinical features and imaging examiFigure 2. Surgical treatment was done for 20-year-old man who was diagnosed with isolated lateral compartment syndrome in the lower leg. After
fasciotomy and debridement, aseptic dressing was done with the surgical
site opened and tightening was done with surgical loop. Figures are taken in
1 day postoperatively.

nation results, isolated lateral compartment syndrome in
the lower leg was diagnosed and fasciotomy was performed
along the axis of the fibula. The aseptic dressing was done
postoperatively with the surgical site opened and surgical
loop tightening (Fig. 2). After 4∼5 days from the initial sur-

1. Case 1

gery, additional wound debridement and sequential wound

A 20-year-old man developed pain in right lower leg 3

suture were done. From 15 days after the first procedure, the

days ago after playing soccer for 3 hours. He had no specific

surgical site came out to be clean and a secondary suture was

medical history. The symptom was watched over because he

conducted (Fig. 3).

thought himself to have a muscle sprain then. From the next

In the electromyography conducted 20 days after injury,

morning, ankle dorsiflexion and greater toe extension power

signal loss in deep peroneal nerve was observed and in

started to get lost, and the patient visited the emergency

physical examination, right ankle dorsiflexion and greater

room.

toe extension exercise were both measured at 1/5 and right

In physical examination, direct tenderness and soft tissue swelling were observed in the lateral side of the affected

ankle plantarflexion observed at 3/5, deep and superficial
peroneal nerve sensation was measured up to 50% (Table 1).

lower leg; motor grade of ankle dorsiflexion and greater toe

Four months after the date of initial surgery, ankle dorsi-

extension was measured at 0/5, and hypoesthesia in the out-

flexion and greater toe extension motor improved to 4/5, and

er region of the right foot and 2nd and 3rd metatarsal bones

active ankle dorsiflexion and plantarflexion range of motion

region was found. Pulses from dorsalis pedis artery and pos-

were measured to be 10° and 40°, each. The peroneal nerve
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Table 1. Electromyography, 20-Year-Old Patient
Muscle
20 days after surgery
R ight tibialis anterior
Right extensor hallucis longus
Right peroneus longus
Right extensor digitorum brevis
6 months after surgery
Right tibialis anterior
Right extensor hallucis longus
Right peroneus longus
Right extensor digitorum brevis
1 year after surgery
Right tibialis anterior
Right extensor hallucis longus
Right peroneus longus
Right extensor digitorum brevis

Nerve

ROOT

IA

Deep peroneal

L45

Deep peroneal

SP

MUAP
Dur Conf

INT

Comments

PSW

FIB

Amp

↑

+++ (200~300)

+++ (200~300)

-

-

-

S

L5S1

↑

+++ (200~300)

+++ (200~300)

-

-

-

S

Superficial peroneal
Deep peroneal

L5S1

↑

+++ (200~300)

+++ (200~300)

-

-

-

Z

PSW, fibrillation
Single MUAP
PSW, fibrillation
Single MUAP
Non-testable
Zero MUAP

Deep peroneal
Deep peroneal
Superficial peroneal
Deep peroneal

L45
L5S1
L5S1
L5S1

↑
↑
N
↑

0
0
0
0

0
0
0
0

2~4
2~4
2~4
2~4

5~8
5~8
5~8
5~8

N
N
N
N

R
R
F
R

Reduced recruitment
Reduced recruitment
Normal
Reduced recruitment

Deep peroneal
Deep peroneal
Superficial peroneal
Deep peroneal

L45
L5S1
L5S1
L5S1

N
N
N
↓

0
0
0
0

0
0
0
0

2~4
2~4
2~4
2~4

5~8
5~8
5~8
5~8

N
N
N
N

F
F
F
F

Normal
Normal
Normal
Reduced IA

IA: insertional activity, SP: spontaneous activity, PSW: positive shock wave, FIB: fibrillation, MUAP: motor unit action potential, Amp: amplitude, Dur: duration,
Conf: configuration, N: normal, INT: interference, S: single MUAP, Z: zero MUAP, R:reduced interference, F: full, -: not-testable.

Figure 4. At 6 months postoperatively, rangeof-motion of ankle dorsiflexion, plantarflexion, and greater toe extension recovered
almost same level as unaffected side.

sensation was still measured at 50%. At 6 months, peroneal

leg muscles except for extensor digitorum brevis muscle

nerve sensation recovered up to 60%, and range-of-motion

(Table 3). In the telephone call done in twenty-one months

was recovered as much as the same level compared with the

postoperatively, all of his sensations were improved.

unaffected side (Fig. 4, Table 2). At 1 year after initial surgery,
superficial peroneal nerve sensation recovered up to 100%

2. Case 2

and deep peroneal nerve sensation remained 60%. In elec-

A 28-year-old man had pain in the right lower leg after

tromyography, improved patterns were observed in the lower

having a motorcycle accident 4 weeks before hospitalization.
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Table 2. Nerve Conduction Studies 20-Year-Old Patient
Latency (msec)

Nerve
20 days after surgery
Right peroneal motor (EDB)
Right peroneal motor (TA)
Right superficial peroneal sensory O/P
6 months after surgery
Right peroneal motor (EDB)
Right peroneal motor (TA)
Right peroneal motor (TA)
Right superficial peroneal sensory O/P
1 year after surgery
Right peroneal motor (EDB)
Right peroneal motor (TA)
Right superficial peroneal sensory O/P
Right sural sensory O/P

Distance (cm)

Velocity

Amplitude

Comments

Distal

Proximal

Distal

Proximal

(m/sec)

Distal

Proximal

-

-

-

-

-

-

-

Unobtainable
Non-testable
Non-testable

3.8
2.9
-

-

8
-

-

-

2.3 mV
3.0 mV
-

-

Unobtainable
Delayed latency
Normal
Unobtainable

2.9
2.8/3.3

-

8
14

-

50

3.0 mV
11.4 μV

-

Unobtainable
Normal
Unobtainable
Normal

EDB: extensor digitorum brevis, TA: tibialis anterior, O/P: onset latency/peak latency, -: not-testable.

Table 3. Electromyography, 28-Year-Old Patient
Muscle
4 weeks after initial trauma
Right tibialis anterior
Right extensor hallucis longus

Nerve

SP

ROOT IA

MUAP

PSW

FIB

Amp

Dur Conf

INT

Deep peroneal
Deep peroneal

L45
L5S1

↑
↑

+++ (300~400)
++ (100~200)

+++ (300~400)
++ (100~200)

2~4
-

5~8
-

N
-

F
Z

Right peroneus longus
Right extensor digitorum brevis
9 months after initial trauma
Right tibialis anterior
Right extensor hallucis longus

Superficial peroneal
Deep peroneal

L5S1
L5S1

↑
↓

0
0

0
0

2~4
2~4

5~8
5~8

N
N

F
F

Deep peroneal
Deep peroneal

L45
L5S1

↑
↑

+ (50~100)
+ (50~100)

+ (50~100)
+ (50~100)

2~4
-

5~8
-

N
-

F
R

Right peroneus longus
Right extensor digitorum brevis

Superficial peroneal
Deep peroneal

L5S1
L5S1

N
N

0
0

0
0

2~4
2~4

5~8
5~8

N
N

F
F

Comments

PSW, fibrillation
PSW, fibrillation
Zero MUAP
Increased IA
Decreased IA
PSW, fibrillation
PSW, fibrillation
Reduced recruitment
Normal
Normal

IA: insertional activity, SP: spontaneous activity, PSW: positive shock wave, FIB: fibrillation, MUAP: motor unit action potential, Amp: amplitude, Dur: duration,
Conf: configuration, N: normal, INT: interference, F: full, Z: zero interference, R: reduced interference.

He had no specific medical history. When he got injured, he
had severe pain of visual analog scale 8 points, but the pain
subsided and eventually disappeared so that he watched over
the symptom at home. But starting from 1 week after the initial trauma, right foot dorsiflexion power started to weaken.
The weakness showed timely aggravation and in 4 weeks
after the initial trauma, the patient eventually showed right
foot drop. At this point, the patient visited our center as an
outpatient.
In the physical examination, direct tenderness or soft tissue swelling in right lower leg was not prominent; he complained of sensory loss in the entire region of the top of the
foot in the front part; motor grade of foot invertor muscle

Figure 5. Right side lower leg magnetic resonance imaging taken for
28-year-old man. Signal increase is shown in peroneus longus muscle and
peroneus brevis muscle in T2-weighted images.
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Table 4. Nerve Conduction Studies 28-Year-Old Patient
Nerve
4 weeks after initial trauma
Right peroneal motor (EDB)
Right peroneal motor (TA)
Right superficial peroneal sensory O/P

Right sural sensory O/P
9 months after initial trauma
Right peroneal motor (EDB)
Right peroneal motor (TA)
Right superficial peroneal sensory O/P
Right sural sensory O/P

Latency (msec)

Distance (cm)

Distal

Proximal

Distal

Proximal

Velocity
(m/sec)

2.9
4.3/4.9

-

-

-

-

3.5/4.3

2.1
3.8/4.5
2.8/3.5

Amplitude
Distal
0.8 mV
4.0 μV

14

32.5

14

40

11.2 μV

-

-

-

-

14

50

2.3 mV
5.6 μV

14

50

8.6 μV

Proximal

Comments

-

Unobtainable
Low amplitude
Delayed latency
Slow NCV
Low amplitude
Delayed latency
Slow NCV

-

Unobtainable
Normal
Delayed latency
Low amplitude
Normal

EDB: extensor digitorum brevis, TA: tibialis anterior, O/P: onset latency/peak latency, NCV: nerve conduction study, -: unobtainable.

was measured at 5/5 and foot evertor muscle at 4/5, but

muscle 3/5, and extensor digitorum longus muscle 4/5 with

tibialis anterior muscle 2/5, extensor hallucis longus muscle

deep and superficial peroneal nerve sensation at 60%. Nine

0/5, and extensor digitorum longus muscle 0/5. The pulses

months after injury, which was a final follow-up, all motor

in dorsalis pedis artery and posterior tibial artery were well-

grade of foot invertor muscle, foot evertor muscle, tibialis an-

felt. ICP measurement was performed with a slit catheter and

terior muscle, and extensor hallucis longus muscle improved

the ICP within the lateral compartment of the lower leg was

to motor grade 4/5 (Table 4). In terms of range of motion,

30 mmHg. In the MRI taken right after the first visit, a signal

right ankle dorsiflexion was measured to be 20° and greater

increase in T2 images limited to peroneus longus muscle and

toe extension to be 70°. Superficial and deep peroneal nerve

peroneus brevis muscle was observed (Fig. 5). In electromy-

sensation improved up to 80%. In follow-up electromyog-

ography, signal depression in the right deep and superficial

raphy, posterior tibialis nerve was normal and the signal of

peroneal nerve and posterior tibial nerve was observed (Table

deep and superficial peroneal nerve improved compared to

4).

the previous tests. In telephone call done in 2 years after in-

In light of such findings, isolated lateral compartment syn-

jury, sensory and motor both were fully recovered.

drome in a lower leg was diagnosed, but at the time when he
was hospitalized, pain or edema in the lateral compartment

DISCUSSION

of a right lower leg was mild. It was thought that he was under the improving phase and determined to perform conser-

The lower leg is comprised of four compartments and in

vative treatment which included initial non-weight bearing,

the case of compartment syndrome, it occurs most frequent-

anti-inflammatory drug medication, and gradual physical

ly in the anterior compartment. But, in the case of lateral

therapy.

compartment syndrome, it is rare and known to be occurred

Three months after the initial trauma, motor grade of foot

mostly by low-energy trauma. Isolated lateral compartment

invertor muscle 5/5, foot evertor muscle 5/5, tibialis ante-

syndrome may be caused by internal and external injury of

rior muscle 3/5, extensor hallucis longus muscle 0/5, and

ankle,3) riding,4) continuous lithotomy position5) in urological

extensor digitorum longus muscle 0/5 were observed, and

or gynecological surgery, and peroneus longus muscle dam-

deep and superficial peroneal nerve sensation was measured

age.6,7) In the case of isolated lateral compartment syndrome,

at 50% or so. Six months after injury, motor grade of foot

symptoms may not appear prominently, which makes early

invertor muscle was improved to 5/5, foot evertor muscle

diagnosis and treatment difficult,4,8) and secondarily, paralysis

5/5, tibialis anterior muscle 4/5, extensor hallucis longus

in peroneal nerve may occur.
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In general, isolated lateral compartment syndrome of the

of a lower leg. The only difference between the two patients

lower leg accompanies degradation in the superficial pe-

was recovery time. In a 20-year-old patient who underwent

roneal nerve. But in this study, patients showed prominent

surgical treatment, motor grade of ankle dorsiflexion and

motor weakness, and signal depression in the deep pero-

greater toe extension recovered up to nearly normal level

neal nerve was observed in the electromyography. Common

in 4 months postoperatively, and up to completely normal

peroneal nerve is forming the bottom of the fibular tunnel,

level in 6 months postoperatively. On the other hand, in a

penetrating into the deep fascia of peroneus longus. And

28-year-old patient who underwent conservative treatment

it passes by the lateral compartment while passing by the

fully recovered the motor deficit in 9 months after the initial

9)

posterior side of peroneus longus muscle. Due to this dis-

trauma. According to these findings, the surgical treatment

tinguishing anatomical structure, deep peroneal nerve might

seems to have some advantages on shorter recovery time

be captured by increased lateral compartment pressure and

than conservative treatment.

hematoma between the fibular tunnel and peroneus longus

There are some limitations of this study. First, this is a case

muscle, which is considered to have the potential to cause

report. Therefore, further study on a larger scale or meta-

10)

paralysis.

analysis should be done in order to compare the clinical

This study reports two patients diagnosed with isolated

outcomes between surgical and conservative treatment in

lateral compartment syndrome of the lower leg which does

isolated lateral compartment syndrome of a lower leg. If a

not occur commonly. Both patients did not accompany large

further case report is going to be made, serial follow-up of

fractures nor severe damage and pain was mild or in improv-

electromyography may be useful. Second, this study com-

ing status. Because of these clinical features, diagnosis was

pared the clinical outcome by serial follow-up of physical

not made immediately in both patients; 1 week after initial

examination and electromyography. Further study including

trauma in a 20-year-old patient and 4 weeks after initial

a questionnaire which can effectively represent the patient’s

trauma in a 28-year-old patient. Although patients fully

functional outcome may be useful to compare the outcome.

recovered from initial deficits in a telephone call, earlier diagnosis and subsequent treatment is still an important factor
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drome in the lower leg is clinically suspected.
Although there are many case reports regarding isolated
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