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Abstract

BACKGROUND

The causes of peroneal neuropathy are various, but are rarely due to weight loss.
Bilateral peroneal neuropathy caused by weight loss after surgery has been
reported only after bariatric surgery and there were no reports associated with
other abdominal surgery. In this report, we describe a case of the bilateral
peroneal neuropathy that occurred due to marked weight loss after biliary
surgery.

CASE SUMMARY

A 58-year-old male did not receive adequate nutritional support after biliary
surgery, and showed a massive weight loss over a short period of time (body
mass index; 24.1 kg/m? to 20.5 kg/m? for 24 d). Then, foot drop occurred on both
sides. Physical examination, electromyography (EMG) and magnetic resonance
imaging studies were conducted and he was diagnosed as bilateral common
peroneal neuropathy around the fibular head level. The patient was treated
electrical stimulation therapy on both lower legs along with exercise therapy, and
received sufficient oral nutritional support. The patient gradually recovered to his
original weight, and the power of the dorsiflexor of bilateral ankles improved
after conservative treatment. In addition, the follow-up EMG showed signs of
improvement.

CONCLUSION
Any abdominal surgery that may have rapid and marked weight loss can lead to
peroneal neuropathy as a complication.

Key Words: Peroneal neuropathies; Weight loss; Nutritional status; General surgery;
Complication; Case report
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Core Tip: Slimmer's paralysis is peroneal neuropathy caused by excessive weight loss
such as bariatric surgery, anorexia nervosa or intentional diet, and most of them are
unilateral neuropathy. Although it may appear as bilateral paralysis infrequently, there
have been no reports that bilateral peroneal neuropathy occurred after abdominal
surgery other than bariatric surgery. As shown in this case report, bilateral slimmer's
paralysis may occur in any abdominal surgery where excessive weight loss is expected
if sufficient nutritional support after surgery is not provided. Therefore, more attention
should be paid to the nutritional management of the patient after any abdominal

surgery.

Citation: Oh MW, Gu MS, Kong HH. Bilateral common peroneal neuropathy due to rapid and
marked weight loss after biliary surgery: A case report. World J Clin Cases 2021; 9(8): 1909-
1915

URL: https://www.wjgnet.com/2307-8960/full/v9/i8/1909.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i8.1909

INTRODUCTION

Peroneal neuropathy is one of the most common form of mononeuropathy in the
lower extremities, accounting for approximately 15% of all mononeuropathies in
adults!'. The known causes of damage to the peroneal nerve are trauma, external
compression, or traction injuries®. In addition, nerve damage caused by tumors or
cysts in the course of the peroneal nerve can be considered”. Though rare, systemic
diseases such as paraneoplastic syndrome, hyperthyroidism, and diabetes mellitus
(DM) can also cause peroneal neuropathy™. Since Schott ef al! first reported a case of
peroneal neuropathy after excessive weight loss in a patient with anorexia nervosa,
peroneal neuropathy after weight loss has been often reported and called slimmer’s
paralysis!.

Most reported cases of slimmer’s paralysis were caused by weight loss after
bariatric surgery, anorexia nervosa or intentional diet, and most of them are unilateral
neuropathy™*l. Occasionally, bilateral peroneal neuropathy has been reported, but
this was also due to the aforementioned causes!™'"l. However, no cases of bilateral
peroneal neuropathy due to weight loss after abdominal surgery other than bariatric
surgery have been reported!l. In this report, we describe our experience of diagnosing
and treating bilateral common peroneal neuropathy due to rapid and marked weight
loss that occurred shortly after biliary surgery.

CASE PRESENTATION

Chief complaints

A 58-year-old male was referred to the department of rehabilitation medicine for an
electromyography (EMG) study for symptoms of bilateral foot drop that appeared 25
d after the first biliary surgery.

History of present illness
The patient was diagnosed with acute cholecystitis and then underwent a laparoscopic
cholecystectomy. Nine days after the first operation, the patient developed
complications and underwent second common bile duct resection with Roux-en-Y
hepaticojejunostomy. During the hospitalization for the two surgeries, the patient had
no unconscious time other than surgery. After the two operations, however, he rarely
ate oral meals for approximately 10 d because of nausea, vomiting, and anorexia;
instead, he received conservative treatment only with Hartman solution or dextrose
fluid, and thus lost weight rapidly. Before the surgery, the patient was 168 cm tall and
weighed 68 kg [body mass index (BMI), 24.1 kg/m?], but after the two surgeries, his
body weight was reduced to 58 kg for 24 d (0.42 kg/day; BMI, 20.5 kg/m?).

After the second operation, early ambulation was recommended, but during the
first postoperative week, he was unable to walk properly because of the pain of
operation site and discomfort caused by the tube inserted in his body. When he tried

1910 March 16,2021 | Volume9 | Issue8 |
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walking in the ward 2 wk after the operation, but he noticed that both ankles,
especially the left ankle, were dragged, accompanied by numbness in both feet.

History of past illness

There was no illness in previous medical history.

Personal and family history
No abnormalities.

Physical examination

In a physical examination before the EMG study on the 105" day after the first
operation, the patient showed the obvious bilateral weakness of ankle dorsiflexor
(right: 2/5 and left: 0/5), big toe extensor (right: 1/5 and left: 0/5), and foot everter
(right: 2/5 and left: 0/5). In addition, the sensation was decreased in the anterolateral
aspect of the calf, the dorsal surface of the foot, and the first web space of foot. Tinel’s
sign was positive in the area around both fibular heads.

Laboratory examinations

In the motor nerve conduction study, the amplitude of the deep peroneal nerve
recorded in the extensor digitorum brevis was reduced on both sides as compared
with the normal lower limits, and conduction block on the area around both fibular
heads was found using the “inching” technique. The amplitude of the compound
motor action potential (CMAP) measured in the tibialis anterior was also significantly
reduced on the left side. In the sensory nerve conduction study, no action potential
was induced in the left superficial peroneal nerve (Table 1). On the needle EMG,
abnormal spontaneous activity was observed in both tibialis anterior, peroneus longus,
and extensor digitorum brevis. In particular, no motor unit action potential was
observed in the left tibialis anterior during contraction. All the other nerve conduction
studies (median, ulnar, tibial, and sural nerves) showed normal findings. The EMG
study was consistent with bilateral common peroneal neuropathy around the fibular
heads. In addition, blood tests were conducted to detect DM, thyroid dysfunction,
vitamin (B1, B6, and B12) deficiency, or folate deficiency, which may cause non-
compressive peroneal neuropathy; however, all test results were normal.

Imaging examinations
There were no abnormal findings on magnetic resonance image (MRI) study of the
lumbar spine that was performed to rule out the possibility of paralysis of both lower
extremities due to lumbosacral lesions. Ultrasonography revealed no tumors or cysts
along the course of the sciatic nerve and peroneal nerve from the hip to the lower leg.
On left knee MRI, no structure was found around the fibular head that could cause
entrapment of the peroneal nerve, and volume loss and edema were observed with the
signal change by the nerve denervation in the anterior and lateral muscular
compartments of the left lower leg (Figure 1).

FINAL DIAGNOSIS

Taking into account all medical history, physical examinations and diagnostic tests,
the patient was diagnosed with bilateral common peroneal neuropathy due to rapid
and marked weight loss during a short-term period.

TREATMENT

The patient was treated with electrical stimulation on both lower legs to prevent
muscle atrophy and underwent basic rehabilitation (range-of-motion and
strengthening exercise). In addition, the patient received sufficient oral nutritional
support through nutritional consulting.

OUTCOME AND FOLLOW-UP

After 4 wk of conservative treatment, his weight recovered to 62.2 kg (BMI, 22.0
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Table 1 Nerve conduction study of the lower extremities

Stimulation nerve (Stimulation site) Recording site Latency' (ms) Amplitude? (mV or pV) Conduction velocity® (m/s)

Deep peroneal nerve (motor)

Right ankle EDB 4.55 22 33.2
Right fibular head EDB 14.35 0.6

Right fibular head TA BI55 1.0 -
Left ankle EDB 4.25 1.1 34.9
Left fibular head EDB 14 0.1

Left fibular head TA 4 0.3 -

Superficial peroneal nerve (sensory)
Right fibular head Ankle 3.20 12.4 -

Light fibular head Ankle NR NR -

IReference value of deep peroneal nerve (stimulation at ankle) < 4.8 ms, superficial peroneal nerve < 3.3 ms.
Reference value of deep peroneal nerve (stimulation at ankle) > 2.1 mV, superficial peroneal nerve > 2.7 pV.
3Reference value of deep peroneal nerve = 40.3 m/s. EDB: Extensor digitorum brevis; TA: Tibialis anterior; AH: Abductor halluces; NR: No response.

Figure 1 Magnetic resonance image study of the left knee. The T2-weighted magnetic resonance images show volume loss and edema at the anterior
(white arrow) and lateral (orange arrow) muscular compartments in the left lower leg, consistent with subacute to chronic common peroneal neuropathy. T: Tibia; FH:
Fibular head.

kg/m?). On physical examination, dorsiflexion in both ankles had recovered (right: 3/5
and left: 1/5). At 228 d after the first operation, follow-up EMG revealed significantly
increased amplitude of the CMAP measured in the extensor digitorum brevis and
tibialis anterior in both legs. The overall recruit pattern was also improved in the
needle EMG. The timeline of this case is shown in Figure 2.

DISCUSSION

This is the first case report of bilateral common peroneal neuropathy caused by rapid
and marked weight loss after biliary surgery. Weight loss is one of various causes of
peroneal neuropathy!*"l. Since cases of peroneal neuropathy in patients with anorexia
nervosa were reportedl’], there have been several reports of peroneal neuropathy
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‘ Acute abdominal pain ‘

BMI = 24.1 kg/m’

‘ Complications after 1* OP

Poor oral intake and
insufficient nutritional support

BMI = 20.5 kg/m’

‘ Noticed about bilateral foot drop ‘

BMI = 21.0 kg/m’
Ankle DF weakness: Rt. 2/5, Lt. 0/5

BMI = 22.0 kg/m’
Ankle DF weakness: Rt. 3/5, Lt. 1/5
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Diagnosed with cholecystitis and undergone a
cholecystectomy (1* OP)

CBD resection with Rouxen-Y
hepaticojejunostomy (2** OP)

EMG, blood tests Diagnosed with

bilateral CPN due to
rapid and marked
weight loss

‘ Spine/ knee MRI, USG ‘

‘ Conservative treatments ‘

F/U EMG

Figure 2 Case timeline. BMI: Body mass index; OP: Operation; CBD: Common bile duct; DF: Dorsiflexor; EMG: Electromyography; MRI: Magnetic resonance
imaging; USG: Ultrasonography; CPN: Common peroneal neuropathy.
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caused by weight loss (slimmer’s paralysis)’. However, most cases were peroneal
neuropathy that developed after anorexia nervosa, bariatric surgery for obesity, and
rapid intentional weight loss>*7"1.

The common peroneal nerve emerges from the sciatic nerve and travels around the
fibular neck. The area around the fibular head is not protected by muscles or soft
tissue, and is very thin, which makes the peroneal nerve around this area prone to
damagel">*’. Although it is unclear what mechanisms of weight loss cause peroneal
neuropathy, one hypothesis is that rapid weight loss can result in decreased adipose
tissue around the fibular head, which makes the peroneal nerve vulnerable to damage
by compression’l. Another hypothesis is that rapid weight loss causes a nutritional
deficit that results in neuropathy®l.

The extent of weight loss required to cause peroneal neuropathy has not been
elucidated yet. Weyns et all’l reported that peroneal nerve palsy can occur when body
fat decreases by > 10%, and Shahar ef al"*! showed that rapid weight loss is associated
with peroneal neuropathy. The patient in this case had an average body weight (BMI,
24.1 kg/m?), but he lost 10 kg for 24 d (0.417 kg/d; BMI, 20.5 kg/m? because of the
insufficient nutritional support after two surgeries. It was not known exactly what
mechanism peroneal neuropathy developed in this patient. Altogether, the results of
the various tests performed for differential diagnosis suggested that the patient had
bilateral compressive peroneal neuropathy around the fibular head due to the rapid
and marked weight loss.

If a patient experiences foot drop symptoms, not only peroneal neuropathy but also
sciatic neuropathy, lumbosacral plexopathy, L5 radiculopathy and peripheral
polyneuropathy should be included in the list of differential diagnoses®. In particular,
a deficiency of vitamins (B1, B6, B9, and B12) and minerals can cause peripheral
polyneuropathy, and dietary modifications such as supplementation of insufficient
nutrients can help recovery. However, it is difficult to suppose that the deficiency of
micronutrients was the cause of paralysis in this patient because the blood test for
micronutrients was in the normal range. And the patient also showed abnormal
findings with a pattern of focal mononeuropathy in the EMG study, unlike
polyneuropathy which is generally seen in nutritional neuropathy!. In addition,
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hereditary neuropathy with liability to pressure palsy, an autosomal dominant
disease, should be differentiated especially in younger patients with symptoms of
paralysis after trivial trauma or weight loss!”l. Although a genetic test was not
performed, our patient had no relevant family history and showed normal findings in
the nerve conduction study for both upper limbs.

Common peroneal neuropathy that occurs after any surgery, except bariatric
surgery, is rare and usually associated with lithotomy positions such as gynecological
surgery**l. Prolonged lithotomy positions are known to produce peroneal nerve
palsy because of compression of the peroneal nerve running behind the knee.
However, because both surgeries were performed in the supine position, bilateral
peroneal neuropathy was not possible in this case. Prolonged immobilization is also
known to cause peroneal neuropathy™), but our patient did not have a long immo-
bilization period and attempted early ambulation immediately after surgery.

Patients with adequate nutritional support after surgery have better outcomes in
terms of complications, hospitalization duration, and mortality than those who do
not If oral or enteral feeding is not sufficient, intravenous supplementation should
be considered™!. In our patient, weight loss occurred because of the poor oral nutrition
and insufficient parenteral nutrition supplement after the two surgeries.

In most cases, peroneal neuropathy caused by weight loss generally has a good
prognosis after conservative management”*l. In other words, it is known to recover
when rehabilitation treatment is performed along with nutritional support for weight
gain, and the patient in this case also recovered after conservative management.

CONCLUSION

In conclusion, care should be taken to prevent peroneal neuropathy due to weight loss
not only for patients undergoing bariatric surgery but also for those undergoing any
surgery that can induce rapid and marked weight loss.
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