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1 | INTRODUCTION

Common peroneal nerve (CPN) neuropathy resulting in foot drop is a
relatively uncommon complication of patients who are positioned in
the lithotomy position during surgery, and the most common cause of
spontaneous painless foot drop.? Although diagnosis is often based
on the clinical findings, ultrasound can be used as an efficient and
effective imaging tool to identify the cause of CPN neuropathy and
other peripheral nerve disorders. In this article, two ultrasound cases
of patients with post operation foot drop as a result of CPN neuropa-
thy are presented. The anatomy, ultrasound imaging technique, ultra-
sound appearance of CPN neuropathy; and potential causes of CPN
are described.

2 | ANATOMY OF COMMON PERONEAL
NERVE

The CPN, also known as the common fibular nerve, is the lateral divi-
sion of the sciatic nerve (Figure 1). The sciatic nerve bifurcates into
the tibial and peroneal nerves proximal to the popliteal fossa.? The
CPN courses from the posterolateral side of the knee around the
biceps femoris tendon and the fibular head to enter the lateral com-
partment of the leg.® Just inferior and lateral to the fibular head, it
divides into three nerves at the fibular neck region including the
superficial peroneal nerve, the deep peroneal nerve and a small recur-

rent articular branch.*

3 | SONOGRAPHICIMAGING OF
COMMON PERONEAL NERVE

Ultrasound examination of the CPN involves the use of a high fre-

quency linear transducer. The patient is placed in the prone

position. The scan is started at the posterior distal thigh, to identify
the sciatic nerve which is then traced inferiorly to its bifurcation.
The CPN is the more lateral and smaller branch of the sciatic nerve.
The entire length of the CPN is traced to its distal trifurcation at
the level of the fibular neck. Colour Doppler can be used to help
differentiate nerves from vessels.

The normal CPN has a ‘honeycomb-like’ appearance in trans-
verse section and a ‘bundle of straws appearance in longitudinal sec-
tion, which has hypoechoic areas separated by hyperechoic

septation. The hypoechoic areas represent nerve fascicles, while the
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FIGURE 1 Anatomic drawing of origin and divisions of common
peroneal nerve
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FIGURE 2 (A)Normal right common peroneal nerve at the level
of the neck of the fibula. Arrow denotes nerve. (B) Normal right
common peroneal nerve in cross-section (denoted by ellipse tracing)

echogenic septation represent interfascicular perineurium, as shown

in Figure 2.5

4 | COMMON PERONEAL NERVE
NEUROPATHY CASES

Neuropathy of the CPN can result in foot drop, weakness of other
muscles group controlled by the CPN including the extensors of the
toes and peroneus muscles and sensory symptoms such as pain and
paraesthesia.® The CPN is responsible for innervating the anterior and
lateral muscular compartments of the lower extremity, which include
the tibialis anterior muscle, the extensor hallucis longus muscle, and
the extensor digitorum longus muscle of the anterior compartment,
and the peroneus longus muscle and the peroneus brevis muscle of
the lateral compartment. The anterior compartment is responsible pri-
marily for the dorsiflexion of the foot and the lateral compartment is
responsible primarily for the eversion of the foot.* The common site

of CPN compression is at the fibula head and neck region.”

+ Dist 0.120 cm
;2 Dist 0.221 cm

FIGURE 3 Images from a 61-year-old female patient with left
foot drop (Case 1). (A) Shows a focally thickened and hypoechoic left
CPN at the fibular neck (ellipse tracing). (B) Longitudinal image of
common peroneal nerve at the fibular neck demonstrating focal distal
thickening

41 | Casel
A 61-year-old female patient presented with newly developed left
foot drop, reduced leg muscle power and the sensations of the left
leg, at day 7 post left total hip replacement surgery.
Sonography demonstrated a focally thickened and hypoechoic
CPN at fibular neck, with a cross-sectional area of 29 mm? (Figure 3).
Subsequently, the patient reported the foot drop symptoms were

resolved after 1 month at outpatient appointment.

42 | Case2

A 27-year-old male patient presented with newly developed left foot
drop post open reduction internal fixation surgery of a left proximal
tibial fracture. On ultrasound examination, a focal thickening of the
CPN at the level of the fibular head was demonstrated. The extensor
hallucis longus and extensor digitorum longus tendons appeared

intact.
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FIGURE 4 Images from a 27-year-old male patient with left foot drop. Sonography demonstrated a focally thickened and hypoechoic CPN at
fibular neck, with a cross-sectional area of 33 mm?. (A) Focally thickened and hypoechoic left common peroneal nerve in cross-section (ellipse

tracing). (B) Comparative image of the normal right CPN in cross-section

Sonography demonstrated a focally thickened, oedematous
and hypoechoic CPN with a cross-sectional area of 33mm?
(Figure 4).

On follow-up of the orthopaedic clinic review, the patient still
presented with minor neurological symptoms of the foot, and the

patient was referred for ongoing physiotherapy treatment.

5 | DISCUSSION

In both of these cases, the nerve lost the normal honeycomb-like
appearance on ultrasound and became uniformly hypoechoic, which is
due to loss of the normal fascicles and damage to the epineurium.*®

No colour flow was seen on Doppler ultrasound.
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The ultrasound images had demonstrated focal thickening of the
CPN at the fibular neck with increased cross-sectional areas (Case
1 Figure 3A, 29 mm? and Case 2 Figure 4A, 33 mm?), compared to
the normal CPN (Figure 2A). Multiple studies illustrate that upper limit
cut-offs values for CPN cross section area ranges from 11.7 to
26.2 mm?'1713 and can be used to differentiate normal CPN from
neuropathy of CPN. A cut cuff value of 11.7 mm? has shown a high
sensitivity of 85.0% and high specificity of 90.0% from the most
recent research.!? Using these criteria, the CPNs described in these
two cases are not of normal size.

In addition to ultrasound, electrodiagnostic testing, which
includes nerve conduction studies (NCS) and needle electromyog-
raphy (EMG) can be performed to confirm the location of
neuropathy.*

Both cases developed CPN neuropathy after orthopaedic surgery.
The aetiology of this type of postoperative neuropathy is multifacto-
rial, although most cases are thought to be attributed to patient posi-
tioning, compression, or stretching of nerves and inadequate
protection of susceptible sites.)> Prolonged compression during
orthopaedic, gynaecologic and abdominal surgeries with operative
positioning of lateral hip and leg rotation with knee flexion or the
lithotomy position can result in peroneal nerve injury. In addition to
that, patients who require prolonged bed rest after surgery may also
be at risk for peroneal neuropathy.'® Several risk factors have been
implicated in lithotomy position-related CPN neuropathy during oper-
ation. When the CPN exits the popliteal fossa, the common peroneal
nerve crosses the lateral head of gastrocnemius and popliteus and
wraps around the fibula neck in order to enter the lateral compart-
ment of the leg.?” Around this area, the CPN is exposed over a bony
prominence covered superficially only by subcutaneous fat and skin
for a length of 4 cm. The CPN also has limited longitudinal mobility
where the nerve is in a relatively fixed position from its origin at the
sciatic nerve to the trifurcation at the level of the fibular neck. All
these factors together make the CPN susceptible to external com-
pression or other injury over this region.”*&1?

To help to reduce the incidence of neuropathy of the CPN, for
operations with patients in the lithotomy position, or other positions
that involve fixation of the leg, the fixing duration should be reduced
in order to prevent postoperative neurologic complications.?° Studies
illustrate that the risk of motor neuropathy is increased by 100 times
as the external fixation time increases by 1 h.*82!

The symptoms of the patient in case 1 resolved after 1 month.
For case 2 the patient's symptoms had nearly resolved after been
treated with physiotherapy for 4 months. Studies have demonstrated
that there are high rates of spontaneous recovery of CPN palsy with
conservative management in cases where the causative mechanism
was compression.”

Many patients will experience spontaneous recovery early in the
course, and hence observation and symptomatic treatment is the first
line of management. For those patients who do not spontaneously
improve, surgical decompression is a safe and effective treatment

option.*??

6 | CONCLUSION

Post-operative neuropathy of CPN resulting in foot drop is a rare sur-
gical complication. It is commonly caused by prolonged compression
of the CPN at the region of neck of fibular from the fixed position.
Ultrasound can effectively assess CPN neuropathy in patients with
foot drop. Although CPN neuropathy will recover spontaneously in
most patients, surgical decompression should be considered for

patients with persistent neuropathy.

ACKNOWLEDGMENTS

The author would like confirm upon submission that informed consent
to publish has been obtained from the patients who are involved in
this case study and thanks for the patients' support of the writing and
publishing of this case study. The Author would like to express his
special thanks and acknowledge the help and contribution of: Mr
Adam Steward, Radiography Tutor of Western Health Medical Imag-
ing Department and Ms Renee Mineo, General Radiography Supervi-
sor of Western Health Medical Imaging Department, for the internal
reviews of the article. Ms Nicole McDonald, Chief Sonographer of
Western Health Medical Imaging Department and Mr Jason Heidrich
Chief Radiographer of Western Health Medical Imaging Department
Footscray Hospital, for approval and support of the article. Ms Sandra
McConville, Clerical Supervisor of Western Health Medical Imaging
Department, for help obtain the written consent. Miss Yongying Han,
author's fiancée, for the illustrate drawing of the anatomy of the com-

mon peroneal nerve.

FUNDING INFORMATION
The article is founded by Western Health Medical Imaging Depart-
ment, Victoria.

CONFLICT OF INTEREST STATEMENT

The authors declare that they have no conflicting interests.

INFORMED CONSENT
Recorded informal consents were obtained from the patients, for the

purpose of publication of this case report and any accompanying

images.

ORCID

Ming Tan " https://orcid.org/0000-0002-3897-2150
REFERENCES

1. Campbell WW. Diagnosis and management of common compression
and entrapment neuropathies. Neurol Clin. 1997;15(3):549-67.
https://doi.org/10.1016/s0733-8619(05)70333-9

2. Capodici A, Hagert E, Darrach H, Curtin C. An overview of common
peroneal nerve dysfunction and systematic assessment of its relation
to falls. Int Orthop. 2022;46(12):2757-63. https://doi.org/10.1007/
s00264-022-05593-w

3. Van den Bergh FR, Vanhoenacker FM, De Smet E, Huysse W,
Verstraete KL. Peroneal nerve: normal anatomy and pathologic

85US0| 7 SUOWILLIOD aATea.D 3|qeal|dde aup Aq peusenob aJe ssjoiiie YO ‘@sn JO Sa|nJ Joy A%elqiT aUIUQ AB]1/M UO (SUONIPUOD-PUR-SW.RIW0Y A3 1M AReJq 1 BU1[UO//SANY) SUONIPUOD pue SWB | 8Y1 89S *[5202/60/82] U0 Aeiqi78uljuQ 481 * [10UN0D Yateasay [e2IPS I PUY YlfesH [euoiieN - Ue Bul AQ 6GEZT 0UOS/Z00T OT/I0p/L0d A8 m ARelq 1 puljuo//sdny woiy pepeojumod ‘g ‘€202 ‘05.97502


https://orcid.org/0000-0002-3897-2150
https://orcid.org/0000-0002-3897-2150
https://doi.org/10.1016/s0733-8619(05)70333-9
https://doi.org/10.1007/s00264-022-05593-w
https://doi.org/10.1007/s00264-022-05593-w

TAN

10.

11.

12.

13.

14.

15.

findings on routine MRI of the knee. Insights Imaging. 2013;4(3):
287-99. https://doi.org/10.1007/s13244-013-0255-7

Hardin JM, Devendra S. Anatomy, bony pelvis and lower limb, calf
common peroneal (fibular) nerve. StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2022 [Updated 2022 Oct 17].

Suk JI, Walker FO, Cartwright MS. Ultrasonography of peripheral
nerves. Curr Neurol Neurosci Rep. 2013;13(2):328. https://doi.org/
10.1007/s11910-012-0328-x

Lawande AD, Warrier SS, Joshi MS. Role of ultrasound in evaluation
of peripheral nerves. Indian J Radiol Imaging. 2014;24(3):254-8.
https://doi.org/10.4103/0971-3026.137037

Martinoli C, Bianchi S, Derchi LE. Ultrasonography of peripheral
nerves. Semin Ultrasound CT MR. 2000;21(3):205-13. https://doi.
org/10.1016/s0887-2171(00)90043-x

Ramanan M, Chandran KN. Common peroneal nerve decompression.
ANZ J Surg. 2011;81(10):707-12. https://doi.org/10.1111/j.1445-
2197.2010.05607.x

Berry H, Richardson PM. Common peroneal nerve palsy: a clinical and
electrophysiological review. J Neurol Neurosurg Psychiatry. 1976;
39(12):1162-71. https://doi.org/10.1136/jnnp.39.12.1162
Cartwright MS, Walker FO. Neuromuscular ultrasound in common
entrapment neuropathies. Muscle Nerve. 2013;48(5):696-704.
https://doi.org/10.1002/mus.23900

Kim JY, Song S, Park HJ, Rhee WI, Won SJ. Diagnostic cutoff value
for ultrasonography of the common fibular neuropathy at the fibular
head. Ann Rehabil Med. 2016;40(6):1057-63. https://doi.org/10.
5535/arm.2016.40.6.1057

Cruz-Martinez A, Arpa J, Palau F. Peroneal neuropathy after weight
loss. J Peripher Nerv Syst. 2000;5:101-5.

Lo YL, Fook-Chong S, Leoh TH, Dan YF, Tan YE, Lau WH, et al. High-
resolution ultrasound as a diagnostic adjunct in common peroneal
neuropathy. Arch Neurol. 2007;64:1798-800.

Novello BJ, Pobre T. Electrodiagnostic evaluation of peripheral neu-
ropathy. StatPearls [Internet]. Treasure Island (FL): StatPearls Publish-
ing; 2022 [Updated 2022 Oct 3].

Mizuno J, Takahashi T. Factors that increase external pressure to
the fibular head region, but not medial region, during use of a

16.

17.

18.

19.

20.

21

22.

SONOGRAPHY —-wi1LEY-L =

knee-crutch/leg-holder system in the lithotomy position. Ther Clin
Risk Manag. 2015;16(11):255-61. https://doi.org/10.2147/TCRM.
S72511

Baima J, Krivickas L. Evaluation and treatment of peroneal neuropa-
thy. Curr Rev Musculoskelet Med. 2008;1(2):147-53. https://doi.
org/10.1007/s12178-008-9023-6

Marciniak C. Fibular (peroneal) neuropathy: electrodiagnostic features
and clinical correlates. Phys Med Rehabil Clin N Am. 2013;24(1):121-
37. https://doi.org/10.1016/j.pmr.2012.08.016

Gruber H, Peer S, Meirer R, Bodner G. Peroneal nerve palsy associ-
ated with knee luxation: evaluation by sonography—initial experi-
ences. AJR Am J Roentgenol. 2005;185(5):1119-25. https://doi.org/
10.2214/AJR.04.1050

Grant TH, Omar IM, Dumanian GA, Pomeranz CB, Lewis VA. Sono-
graphic evaluation of common peroneal neuropathy in patients with
foot drop. J Ultrasound Med. 2015;34(4):705-11. https://doi.org/10.
7863/ultra.34.4.705

Chung JH, Ahn KR, Park JH, Kim CS, Kang KS, Yoo SH, et al. Lower
leg compartment syndrome following prolonged orthopedic surgery
in the lithotomy position: a case report. Korean J Anesthesiol.
2010;59 Suppl(Suppl):S49-52. https://doi.org/10.4097/kjae.2010.
59.5.549

Warner MA, Warner DO, Harper CM, Schroeder DR, Maxson PM.
Lower extremity neuropathies associated with lithotomy posi-
tions. Anesthesiology. 2000;93(4):938-42. https://doi.org/10.
1097/00000542-200010000-00010

Wijntjes J, Borchert A, van Alfen N. Nerve ultrasound in traumatic
and iatrogenic peripheral nerve injury. Diagnostics (Basel). 2020;
11(1):30. https://doi.org/10.3390/diagnostics11010030

How to cite this article: Tan M. Post operation neuropathy of
common peroneal nerve resulting in foot drop. Sonography.
2023;10(3):127-31. https://doi.org/10.1002/son0.12359

85US0| 7 SUOWILLIOD aATea.D 3|qeal|dde aup Aq peusenob aJe ssjoiiie YO ‘@sn JO Sa|nJ Joy A%elqiT aUIUQ AB]1/M UO (SUONIPUOD-PUR-SW.RIW0Y A3 1M AReJq 1 BU1[UO//SANY) SUONIPUOD pue SWB | 8Y1 89S *[5202/60/82] U0 Aeiqi78uljuQ 481 * [10UN0D Yateasay [e2IPS I PUY YlfesH [euoiieN - Ue Bul AQ 6GEZT 0UOS/Z00T OT/I0p/L0d A8 m ARelq 1 puljuo//sdny woiy pepeojumod ‘g ‘€202 ‘05.97502


https://doi.org/10.1007/s13244-013-0255-7
https://doi.org/10.1007/s11910-012-0328-x
https://doi.org/10.1007/s11910-012-0328-x
https://doi.org/10.4103/0971-3026.137037
https://doi.org/10.1016/s0887-2171(00)90043-x
https://doi.org/10.1016/s0887-2171(00)90043-x
https://doi.org/10.1111/j.1445-2197.2010.05607.x
https://doi.org/10.1111/j.1445-2197.2010.05607.x
https://doi.org/10.1136/jnnp.39.12.1162
https://doi.org/10.1002/mus.23900
https://doi.org/10.5535/arm.2016.40.6.1057
https://doi.org/10.5535/arm.2016.40.6.1057
https://doi.org/10.2147/TCRM.S72511
https://doi.org/10.2147/TCRM.S72511
https://doi.org/10.1007/s12178-008-9023-6
https://doi.org/10.1007/s12178-008-9023-6
https://doi.org/10.1016/j.pmr.2012.08.016
https://doi.org/10.2214/AJR.04.1050
https://doi.org/10.2214/AJR.04.1050
https://doi.org/10.7863/ultra.34.4.705
https://doi.org/10.7863/ultra.34.4.705
https://doi.org/10.4097/kjae.2010.59.S.S49
https://doi.org/10.4097/kjae.2010.59.S.S49
https://doi.org/10.1097/00000542-200010000-00010
https://doi.org/10.1097/00000542-200010000-00010
https://doi.org/10.3390/diagnostics11010030
https://doi.org/10.1002/sono.12359

	Post operation neuropathy of common peroneal nerve resulting in foot drop
	1  INTRODUCTION
	2  ANATOMY OF COMMON PERONEAL NERVE
	3  SONOGRAPHIC IMAGING OF COMMON PERONEAL NERVE
	4  COMMON PERONEAL NERVE NEUROPATHY CASES
	4.1  Case 1
	4.2  Case 2

	5  DISCUSSION
	6  CONCLUSION
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	INFORMED CONSENT
	REFERENCES


