
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ines20

International Journal of Neuroscience

ISSN: 0020-7454 (Print) 1543-5245 (Online) Journal homepage: www.tandfonline.com/journals/ines20

Peroneal neuropathy and bariatric surgery:
untying the knot

Mohamad Y. Fares, Zakia Dimassi, Jawad Fares & Umayya Musharrafieh

To cite this article: Mohamad Y. Fares, Zakia Dimassi, Jawad Fares & Umayya Musharrafieh
(2020) Peroneal neuropathy and bariatric surgery: untying the knot, International Journal of
Neuroscience, 130:4, 417-423, DOI: 10.1080/00207454.2019.1694926

To link to this article:  https://doi.org/10.1080/00207454.2019.1694926

Published online: 06 Jan 2020.

Submit your article to this journal 

Article views: 296

View related articles 

View Crossmark data

Citing articles: 4 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=ines20
https://www.tandfonline.com/journals/ines20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/00207454.2019.1694926
https://doi.org/10.1080/00207454.2019.1694926
https://www.tandfonline.com/action/authorSubmission?journalCode=ines20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=ines20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/00207454.2019.1694926?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/00207454.2019.1694926?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/00207454.2019.1694926&domain=pdf&date_stamp=06 Jan 2020
http://crossmark.crossref.org/dialog/?doi=10.1080/00207454.2019.1694926&domain=pdf&date_stamp=06 Jan 2020
https://www.tandfonline.com/doi/citedby/10.1080/00207454.2019.1694926?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/00207454.2019.1694926?src=pdf


ORIGINAL ARTICLE

Peroneal neuropathy and bariatric surgery: untying the knot

Mohamad Y. Faresa,b, Zakia Dimassia, Jawad Faresc and Umayya Musharrafiehd

aFaculty of Medicine, American University of Beirut, Beirut, Lebanon; bNeuroscience Research Center, Faculty of Medical Sciences,
Lebanese University, Beirut, Lebanon; cDepartment of Neurological Surgery, Feinberg School of Medicine, Northwestern University,
Chicago, IL, USA; dDepartment of Family Medicine, American University of Beirut Medical Center, Beirut, Lebanon

ABSTRACT
Purpose: Peroneal neuropathy is a neurological complication of bariatric surgery (BS) that can
impair the functional capacity of the presenting patient and reduce quality of life. The aim of
this paper is to explore and offer medical insight into the presentation, etiologies, and thera-
peutic modalities of peroneal neuropathy following BS.
Methods: We explored PubMed/Medline for cases involving peroneal neuropathy as a complica-
tion of BS. The search included all articles published from database inception until April 25,
2019. Only articles published in English were included. Clinical information and demographics
extracted from the reported studies were analyzed and assessed.
Results: Only 9 studies met our criteria, with a total of 21 cases (n¼ 21). Females dominated in
14 cases (67%). Ages ranged from 12 to 53 years with mean age being 36. All cases reported
pain, numbness and weakness in their lower limb. Gastric bypass was the most common pro-
cedure with 9 cases (43%). All cases witnessed loss of a large amount of weight following BS.
Amount of weight lost per month ranged from 2.7 kg/month to 19 kg/month. Electrodiagnostic
studies were used in 18 cases (86%). Of all the cases presented, 12 (57%) underwent surgical
treatment, 7 (33%) underwent conservative treatment, and 2 (10%) resolved spontaneously. All
patients reported improvement of symptoms.
Conclusion: Better knowledge of the demographics and clinical characteristics of peroneal neur-
opathy following BS will help in achieving earlier diagnosis and avoiding invasive therapeutic
modalities. Guidance with respect to weight reduction is pivotal in deterring similar neurological
complications.
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Introduction

Obesity is a deleterious condition that constitutes a
risk factor for cardiovascular diseases, cancer, osteo-
arthritis, hypertension, diabetes mellitus and stroke,
and is consequently associated with increased morbid-
ity and mortality [1–10]. The prevalent spread of obes-
ity constitutes a deleterious issue that requires major
attention worldwide [11]. Bariatric surgery (BS) offers a
highly efficient long-term solution to obesity in terms
of weight loss, reduction of mortality, decreasing risk
of severe comorbidities, and improving quality of life
[12]. Over time, BS has become more popular among
physicians and patients due to novel techniques that
are less invasive and produce better outcomes [12]. As
a result of the efficacy of these procedures, many
patients exhibit huge weight loss over a short period
of time, and consequently, witness drastic health and
lifestyle changes.

Even though bariatric procedures have proved to
be really helpful and efficient, they do produce many
post-operative complications, some of which being
neurological [13]. One neurological complication of
bariatric practices is peroneal neuropathy, often due
to nutritional deficiencies post-surgery or nerve com-
pression [14–17]. There exists a prominent variation in
the presentation of peroneal neuropathy following BS,
and as a result, therapeutic plans and modalities are
catered to the individual case. While some cases may
require surgery, others may only require conservative
treatment to alleviate symptoms. Few documented
cases exist in the medical literature that describe pero-
neal neuropathy following BS (Table 1) [16–25]. The
aim of this paper is to explore the diagnostic, clinical,
and pathologic characteristics of this condition, in an
aim to formulate proper therapeutic modalities based
on a systematic review of the literature.
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Table 1. Documented cases of peroneal neuropathy due to bariatric surgery in the medical literature.
Author Year Background Presentation and Findings Prognosis

Elias et al. [16] 2006 53-year-old female undergoes
bariatric surgery and loses 51.7 kg
over 12 months

Bilateral peroneal neuropathies
developed over time. These were
confirmed using electromyography

Decompressive surgery at the level
of the knee improved symptoms

Gumus et al. [17] 2007 12-year-old male undergoes gastric
bypass and lost 40 kg over
4 months

4 months post-surgery, the patient
presented with bilateral peroneal
neuropathy. Nutritional
investigation revealed a decrease
in folate intake

Folate therapy was started and the
patient recovered after 2 months

Weyns et al. [18] 2008 Nine patients underwent bariatric
surgery (5 gastric banding and 4
gastric bypass procedures) and
lost a large amount of weight
over a short period of time. Mean
weight loss for the patients was
45 kg, and mean period of time
was 8.6 months

The patients developed persistent
foot drop. Electromyography
confirmed peroneal neuropathy

Neurolysis of the peroneal nerve at
the level of the fibular head
resolved the nerve palsy

Menezes et al. [19] 2008 27-year-old female underwent gastric
bypass and lost 24 kg in 2 months

Patient developed throbbing pain
and burning sensation in her
limbs. Electroneuromyography
confirmed peroneal neuropathy

A course of physical therapy was
recommended

45-year-old female underwent gastric
bypass and lost 38 kg in 2 months

Patient developed numbness,
tingling, and pain on her hands
and feet. Electromyogram showed
peroneal neuropathy

A course of physical therapy was
implemented, and the patient
received nutritional orientation

50-year-old male underwent bariatric
surgery and lost 50 kg in
6 months

Patient developed pain, numbness,
and weakness in his limbs.
Electroneuromyography revealed
peroneal neuropathy

A course of physical therapy was
implemented, and the patient
received nutritional orientation

Prado [20] 2010 49-year-old male with a BMI of
36.2 kg/m2 underwent vertical
gastroplasty with cholecystectomy
and lost 45 kg in 11 months

During the post-operative period, he
complained of bilateral weakness
in his legs, and loss of right foot
dorsiflexion strength

Symptoms persisted for 45 days and
then resolved spontaneously

22-year-old female with a BMI of
39.5 kg/m2 underwent vertical
gastroplasty and lost 38 kg in
6 months

During the 6 months period, she
complained of muscle weakness in
her legs. Upon examination, she
showed complete loss of right
foot dorsiflexion strength

Symptoms resolved spontaneously
three weeks later

Lin and Lin [21] 2011 24-year-old female underwent gastric
bypass and lost 32 kg over a
period of 4 months

At 5 months follow-up, she
developed thiamine deficiency,
bilateral wrist drop, foot drop, and
marked distal limb atrophy.
Electromyography revealed the
presence of sensorimotor axonal
polyneuropathy

Two months after the patient was
bed-ridden, she was started on
intravenous vitamin replacement
therapy and witnessed mild
improvement

Milants et al. [22] 2013 45-year-old male underwent gastric
bypass and lost 64 kg over a
period of 10 months

Few months later, the patient
sustains severe right peroneal
nerve palsy, and a subsequent
contralateral left peroneal nerve
palsy Electromyography further
confirmed the findings

Patient underwent decompressive
surgery to both nerves.
Postoperative course
was favorable

Ramos-Levi et al. [23] 2013 30-year-old female with long history
of obesity underwent vertical
gastroplasty and lost 44.3 kg over
6 months

At 6-months post-surgery, she
presented with right lower-limb
paresthesias and foot drop.
Electromyography revealed right
peroneal neuropathy at the head
of the fibula

Diet was improved and oral vitamin
and mineral supplementation was
upheld. A year later, the patient
achieved a stable weight, and her
neurological symptoms subsided

45-year-old male with a long history
of obesity, medication-controlled
hypertension and smoking
underwent duodenal switch and
lost 45.7 kg over 6 months

At 6-months post-surgery, patient
presented with numbness of the
right foot and erroneous gait.
Electromyography revealed
evidence of peroneal neuropathy

Physical therapy was recommended
and symptoms disappeared 6
months later

Al-Sulaiman [24] 2016 18-year-old female underwent sleeve
gastrectomy and lost 26 kg over
3 months

At 3 months post-surgery, the
patient presented with weakness
in both lower limbs, associated
with a burning sensation.
Electromyography and nerve
conduction studies confirmed
peripheral neuropathy of the
peroneal nerve

The patient was prescribed
multivitamin supplements
including folate and other
micronutrients
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Materials and methods

Search strategy and selection criteria

To explore the different cases of peroneal neuropathy
due to BS reported in the literature, sources were
identified by searching MEDLINE and PubMed for
English language articles published from database
inception until April 25, 2019. We used the following
search terms for peroneal neuropathy: ʻperoneal neur-
opathy’ OR ʻperoneal nerve injury’ OR ʻfoot drop’ OR
‘peroneal palsy’, and the following terms for BS:
‘bariatric surgery’ OR ‘weight loss surgery’. We used
the Boolean operator AND to combine the search
terms of peroneal neuropathy and that of BS.
Additional studies were identified from the reference
lists of retrieved articles. Only observational studies,
interventional trials and case reports were included
(Figure 1).

Data collection

The authors critically reviewed the articles and
included as appropriate to provide readers with a cur-
rent overview on the presentations, etiologies, and
therapeutic modalities of peroneal neuropathy follow-
ing BS. Information was acquired from the final data
set on the presentation, diagnosis, and treatment of
peroneal neuropathy. Moreover, clinical and demo-
graphic characteristics such as age, sex, weight loss,
and prognosis were recorded.

Results

Only 9 studies met our criteria (Figure 1). These stud-
ies reported a total of 21 cases of peroneal nerve
injury following BS (n¼ 21). The clinical and demo-
graphic characteristics of the cases reported were ana-
lyzed and assessed (Table 2). Of the 21 cases reported,
14 cases (67%) affected females while 7 cases (33%)
affected males. Ages ranged from 12 to 53 years, and
mean age was 36 years.

All cases underwent BS and reported pain, numb-
ness, and weakness in the lower limb (n¼ 21). Gastric
bypass was the most common procedure with 9 cases
(43%), followed by gastric banding with five
cases (24%), and vertical banded gastroplasty with 3
cases (14%). One case (5%) underwent a duodenal
switch procedure and one case (5%) underwent sleeve
gastrectomy. Two cases (10%) did not specify what
procedure was undertaken.

All cases reported loss of large amount of weight in
a short period of time. Amount of weight loss ranged

from 20 to 74 kg, while period of weight loss ranged
from 2 to 18months. The amount of weight lost per
month ranged from 2.7 kg/month to 19 kg/month with
an average of 7.4 kg/month. In addition, 18 cases
(86%) required electromyography (EMG) or electro-
neuromyography (ENMG) to confirm findings, while 1
case (5%) relied solely on nutritional assessment. Two
cases (10%) did not specify whether EMG or ENMG
was used to confirm diagnosis.

Treatment modalities were either surgical or non-
surgical. Surgical treatment was opted in 12 cases
(57%), while non-surgical treatment was opted in 7
cases (33%). Two cases did not undergo any treatment
(10%). All patients had positive prognosis and
reported improvement of their symptoms (100%).

Figure 1. Article selection process.

Table 2. Demographic and clinical characteristics of the cases
under study.

N Percent (%)

Sex Male 7 67
Female 14 33

Procedure Gastric bypass 9 43
Gastric banding 5 24
Vertical gastroplasty 3 14
Gastric sleevectomy 1 5
Duodenal switch 1 5
Unspecified 2 10

Diagnostic Tools EMG or ENMG 18 86
Nutritional assessment 1 5
Unspecified 2 10

Treatment Surgical 12 57
Non-surgical 7 33
No treatment 2 10
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Bariatric surgery procedures

BS procedures to reduce weight have been applied for
half a century and have gained worldwide growth due
to the increasing prevalence of obesity [26]. These
procedures achieve weight loss through restrictive and
malabsorptive processes: restrictive processes include
removing a portion of the stomach to reduce its size,
while malabsorptive procedures include resecting and
bypassing parts of the small intestine and the stom-
ach, and rerouting it to a small stomach pouch
[27–29]. The most prominent procedures used now-
adays are: gastric bypass, gastric banding, vertical gas-
troplasty, sleeve gastrectomy and duodenal switch.

Gastric bypass is a restrictive-malabsorptive bariatric
procedure that is considered the most commonly
used worldwide [27]. This procedure reduces stomach
size and bypasses part of the bowel to achieve a
markedly lower stomach volume [28]. Several modifi-
cations and variations evolved over the years, like
reduction in gastric pouch size, complete gastric tran-
section, and application of a Roux-en-Y [29]. Gastric
banding is a procedure introduced in the 1980s that
constricts the stomach using an inflatable silicon band
placed around the top portion of the stomach. This
slows and restricts the quantity of food consumed by
the patient, hence causing an earlier feeling of satiety.
Later modifications saw the introduction of adjustable
devices and better techniques that helped increase
this procedure’s popularity [30,31]. Gastroplasty is a
restrictive procedure first conducted in the 1970s; this
procedure later developed into vertical banded gastro-
plasty (VBG) and became popular in the 1990s [31].
VBG uses a band and staples to reduce stomach size
and create a small stomach pouch, thereby decreasing
eating consumption. Food can flow into the rest of
the gastrointestinal system through a small hole at
the bottom of the stomach pouch. Sleeve gastrectomy
is a restrictive procedure that was derived from the
concept of VBG to be used in high risk patients [32].
This procedure removes a large portion of the stom-
ach along the greater curvature, resulting in a sleeve
or tube-like structure [32]. Similar to other procedures,
this limits the amount of food taken and illicits hormo-
nal changes that assist in weight loss. A duodenal
switch is a less common restrictive-malabsorptive pro-
cedure [31,32]. It involves reducing the stomach size
by around 80% and bypassing the majority of the
intestine by connecting its end portion to the duode-
num near the stomach [31,32]. Duodenal switch is
considered a very reliable and long lasting BS proced-
ure for weight loss.

BS is considered the most effective solution for the
morbidly obese population [28]. These procedures
markedly reduce body weight, reverse the comorbid-
ities of obesity, and improve quality of life [25].
Nevertheless, the massive weight loss witnessed fol-
lowing BS entails possible complications that can pre-
sent hurdles to the patient’s health and satisfaction.

Presentation and diagnosis

Neurological complications following BS can present
prominent functional impairment in the patient.
These complications include: burning feet syndrome,
peripheral neuropathy, myotonic syndrome, Wernicke-
Korsakoff encephalopathy, and lumbosacral plexop-
athy [14]. Out of these neurological complications,
peripheral neuropathy stands as the most prevalent,
with some studies presenting incidence rates reaching
up to 16% of BS patients [14].

Three patterns of peripheral neuropathy arise follow-
ing BS: sensory-predominant polyneuropathy, mono-
neuropathy, and radiculoplexus neuropathy [14]. The
sensory-predominant polyneuropathy pattern presents
symptoms of symmetric and sensory nature, which may
include signs of weakness and numbness in the hands
or feet [14]. The mononeuropathy pattern presents
with asymmetric symptoms at common sites of nerve
entrapment, like the median nerve at the wrist and the
peroneal nerve at the knee. Radiculoplexus neuropathy
can affect both the lumbosacral and cervical regions; it
presents asymmetrically in the beginning and pro-
gresses with unilateral symptoms [14].

Peroneal nerve injury or peroneal neuropathy
occurs when the pattern of peripheral neuropathy
affects the common peroneal nerve. When that hap-
pens, numbness and weakness arise in the affected
leg and a manifestation of ‘foot drop’ is observed [23].
As with other pathologies, diagnosis can be made
with physical examination and confirmed with electro-
diagnostic studies [20,33]. Pathologically, the most
prominent feature is axonal degeneration [34].

Peroneal neuropathy can pose as a functional limita-
tion to the patient and can present with a plethora of
debilitating symptoms. Taking careful clinical history is
pivotal in evaluating the severity of the condition and
detecting possible etiologies. Risk factors often include
a great amount of weight loss, rapid rate of weight
loss, chronic gastrointestinal symptoms, novel unguided
dietary habits, reduced levels of serum albumin and
transferrin, decreased calcium and vitamin supplemen-
tation and postoperative complications [14].

Initially, patients may complain of pain at the site
of compression, foot drop, slapping gait and
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paresthesias, with pain symptoms usually preceding
sensory symptoms [35,36]. Further investigation usu-
ally shows impaired toe dorsiflexion, weak foot dorsi-
flexion and eversion, and sensory loss that can
encompass the entire dorsal foot and lateral leg
[20,21,23]. All these manifestations can significantly
diminish the quality of life of the presenting patient.

Electrodiagnostic examinations like nerve conduction
studies, EMG and ENMG, are of paramount importance
in confirming the diagnosis of peroneal neuropathy,
excluding alternative diagnoses, and predicting progno-
sis [36]. Nerve conduction studies can provide high effi-
cacy in detecting and analyzing peroneal nerve insults
[19, 36]. If the lesion is due to demyelination, a focal
slowing or conduction block can be witnessed, whereas
if the lesion is due to axonal degeneration, a decrease
in the amplitudes of action potentials would be
observed [36]. EMG and ENMG are significantly helpful
as well, and aid in confirmation of the diagnosis and
localization of the lesion. Muscles that are commonly
examined include one muscle innervated by the super-
ficial peroneal nerve, two muscles innervated by the
deep peroneal nerve, the tibialis posterior, the medial
gastrocnemius, and the short head of the biceps femo-
ris [36,37]. In case any of the examined muscles show
an abnormal finding, muscles supplied by the nerve
root L5 and not the peroneal nerve are examined to
exclude sciatic neuropathy, radiculopathy, and lumbo-
sacral plexopathy [37].

Etiologies

Two etiologies arise when trying to explain the devel-
opment of peroneal neuropathy following BS:

peroneal nerve compression due to fat-pad loss at the
fibular head, and nutritional and vitamin deficiencies.
Excessive weight loss at a rapid pace could comprom-
ise the fat padding surrounding the fibular head. This
fat-pad loss leaves the nerve vulnerable, due to its
superficial nature, and can thus cause impingement
and compression (Figure 2) [35]. Nutritional and vita-
min deficiencies can play a major role in pathogenesis
as well [38,39]. Most commonly, these include defi-
ciencies of thiamine, vitamin B12, vitamin E, vitamin D,
and copper; nevertheless, thiamine deficiency is con-
sidered the chief nutritional cause of neuropathy post
BS [40]. This deficiency is most commonly seen with
chronic alcohol abuse, acquired immunodeficiency
syndrome (AIDS), long-term parenteral nutrition, eat-
ing disorders, and weight reduction surgery [41].
Thiamine is absorbed in the small intestine, converted
to thiamine diphosphate, and is subsequently involved
in multiple essential processes including myelin sheath
maintenance [39,41]. Excessive and rapid weight loss,
without adequate vitamin and nutritional supplemen-
tation, can lead to the loss of thiamine; which in turn,
can cause neuropathies such as the ones seen follow-
ing BS. Given that the body stores contain only
20 days of thiamine, symptoms of thiamine deficiency
would start to manifest around 3weeks post-surgery.

It is important to know that these two etiologies
are not mutually exclusive and are often both respon-
sible for the development of peroneal neuropathy in
BS patients. Nevertheless, clinical history and examin-
ation can help in identifying which of the two etiolo-
gies is more prominent. Peroneal neuropathy due to
fat-pad loss often presents as a mononeuropathy fol-
lowing BS, where the symptoms are limited exclusively

Figure 2. Loss of protective fat pad due to rapid and excessive weight loss leads to the compression of the peroneal nerve at
the level of the fibular head.
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to the peroneal nerve. On the other hand, when the
cause is vitamin deficiency, the symptoms often pre-
sent as polyneuropathy and may involve nerves other
than the peroneal nerve [23]. Electrodiagnostic studies
along with nutritional and vitamin assessment may
further help in identifying the correct cause of
the neuropathy.

Treatment

Therapeutic modalities for this condition should be
specific to each individual case. However, two
approaches have been proposed as the best choice
for therapy: a conservative approach and a surgical
approach [21]. The conservative approach includes
physical therapy, and vitamin and nutrition supple-
mentation to replenish any vitamin deficiencies [23].
In the case where symptoms remain persistent, sur-
gery can be done to relieve pain and improve out-
comes [16,22]. Surgical techniques and time of
intervention differ according to the nature of the pre-
senting case. Neurolysis often yields the best outcome
when compared to other surgical techniques. End-to-
end suture repair is considered preferable to graft
repair, and shorter grafts provide better outcomes
[36]. That being said, one should not delay treatment
since the probability of irreversible neurological dam-
age increases with time [21].

The importance of proper follow-up post BS should
be highlighted. Proper nutritional guidance following
surgery is associated with less complications and bet-
ter outcomes [14]. Thiamine, vitamin B12 and copper
should be a part of baseline metabolic work-up for
patients undergoing BS, especially those who were on
a diet prior to surgery [36]. It is essential that patients
maintain their range of motion post-surgery to pre-
serve the ability to ambulate [36]. In addition, close
monitoring of the weight reduction process is neces-
sary to ensure that the safety and health of the
patient is not compromised. Even though peroneal
neuropathy is not common, it poses as a huge limita-
tion to the quality of life of the patient, and early
diagnosis and intervention can deter the need for
invasive therapeutic modalities.

Conclusion

Peroneal neuropathy is a neurological complication of
BS that can hinder the functional capacity of the
patient. The condition is often manifested with weak-
ness in the affected lower limb, and consequently
impairs activity and mobility. Fat-pad loss due to

excessive weight reduction, and vitamin and nutri-
tional deficiencies have been proposed as the main
etiologies to this condition. Therapeutic modalities are
case specific and include both a conservative and a
surgical approach. Guidance with respect to weight
reduction and nutritional intake following BS can be
pivotal in preventing neurological complications like
peroneal neuropathy from occurring.
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