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Abstract 

Aims. Peroneal neuropathy, meralgia paresthetica and tarsal tunnel syndrome are the most 

common entrapment neuropathies of the lower extremities. Although, the effect of Body Mass 

Index on the entrapment neuropathies of the upper extremities, especially carpal tunnel syndrome, 

has been studied extensively, its effect on the entrapment neuropathies of the lower extremities, 

except meralgia paresthetica which is well known to be associated with obesity, is not well 

understood. In this study, we aimed to investigate the relations between Body Mass Index and the 

common entrapment neurophaties of the lower extremities. Methods. This retrospective study 

focused on 204 patients that were referred to our electrophysiology laboratory with a pre-diagnosis 

of peroneal neuropathy, meralgia paresthetica, and tarsal tunnel syndrome. Each group is separated 

into two subgroups consisting of patients with and without entrapment neuropathy. Age, sex, and 

Body Mass Index values are compared amongst the groups. In addition, all of the patients with a 

pre-diagnosis of entrapment neuropathy are further divided into two subgroups based on their 

Body Mass Index as ‘obese’ and ‘non-obese’ patients, and type and frequency of entrapment 

neuropathies are investigated. Results. The mean age of the patients pre-diagnosed with 

entrapment neuropathy was 42.61± 13.75. There were 97 men and 107 women. Of the 100 patients 

that were verified to have entrapment neuropathy, 39 were diagnosed with peroneal neuropathy, 39 

with meralgia paresthetica and remaining 22 with tarsal tunnel syndrome. 93.8% of the ‘obese’ 

patients who admitted with the pre-diagnosis of meralgia paresthetica were confirmed to have this 

diagnosis. Body Mass Index values of the patients with verified meralgia paresthetica were 

significantly higher than those of the patients who were found not to have meralgia paresthetica. 

There were no significant differences regarding Body Mass Index values between the patients with 

and without peroneal neuropathy or tarsal tunnel syndrome. Conclusion. It is suggested that 

meralgia paresthetica is related to high Body Mass Index and obesity. Very limited number of the 

past studies mentioned associations between high Body Mass Index and tarsal tunnel syndrome, 

and weight loss and peroneal neuropathy. In this investigation, no significant association was 

found between obesity or emaciation and peroneal neuropathy or tarsal tunnel syndrome. In 

addition, the rate of meralgia paresthetica was higher in patients with advanced age, but there was 

no significant relationship between advancing age and peroneal neuropathy or tarsal tunnel 

syndrome in this study. 
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Özet 

Amaç. Alt ekstremite tuzak nöropatileri arasında en sık olanlar peroneal nöropati, meralgia 

parestetica ve tarsal tünel sendromudur. Üst ekstremite tuzak nöropatilerinde özellikle karpal tünel 

sendromu ile Vücut Kitle İndeksi ilişkisi konusunda pek çok çalışma yapılmış olmasına rağmen alt 

ekstremitede obeziteyle ilişkisi iyi bilinen meralgia parestetica dışında diğer tuzak nöropatileri ve 

Vücut Kitle İndeksi ilişkisi belirgin bir şekilde ifade edilmemiştir. Bu çalışmada klinik pratikte sık 

karşımıza çıkan alt ekstremite tuzak nöropatileri ile Vücut Kitle İndeksi ilişkisini araştırmayı 

amaçladık. Yöntemler. Bu retrospektif çalışmada elektrofizyoloji laboratuvarımıza peroneal 

nöropati, meralgia parestetica ve tarsal tünel sendromu ön tanıları ile gönderilen 204 hasta 

incelendi. Her grup kendi içinde tuzak nöropatisi olan ve olmayanlar olarak ikiye ayrıldı. Yaş, cins 

ve Vücut Kitle İndeksi değerleri gruplar arasında karşılaştırıldı. Ayrıca tuzak nöropatisi öntanılı 

tüm hastalar Vücut Kitle İndekslerine göre 'obez' ve 'obez olmayan' şeklinde 2 gruba ayrıldı ve 

gruplarda tuzak nöropati tipleri ve sıklıkları araştırıldı. Bulgular. Tuzak nöropatisi ön-tanısı ile 
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gelen hastaların yaş ortalamaları 42,61±13,75 idi. Bunların 97’si erkek, 107 tanesi kadındı. 

Toplam 204 hastanın 100'ünde tuzak nöropatisi saptandı. Bunların 39 tanesi peroneal nöropati, 39 

tanesi meralgia parestetica, 22 tanesi ise tarsal tünel sendromu idi. 'Obez' grubun %93,8'inde 

meralgia parestetica ön tanısı teyit edildi. Meralgia parestetica tanısı alan hastaların Vücut Kitle 

İndeksi değerleri meralgia parestetica’si çıkmayan hastalardan anlamlı derecede daha yüksekti. 

peroneal nöropati, tarsal tünel sendromu saptanan ve saptanmayan hastalar arasında Vücut Kitle 

İndeksi değerleri açısından anlamlı bir fark saptanmadı. Sonuç. Meralgia parestetica, yüksek 

Vücut Kitle İndeksi ve obezite ile belirgin şekilde ilişkilidir. Az sayıda çalışmada tarsal tünel 

sendromu ile yüksek Vücut Kitle İndeksi birlikteliğinden ve peroneal nöropati ile kilo kaybı 

ilişkisinden bahsedilmiştir. Bizim çalışmamızda ise peroneal nöropati ve tarsal tünel sendromunun 

obezite ya da zayıflıkla belirgin ilişkisi saptanmamıştır. Ayrıca çalışmamızda meralgia parestetica 

oranı yaşla birlikte artış göstermekteydi, ancak bu çalışmada ileri yaş ile peroneal nöropati veya 

tarsal tünel sendromu arasında anlamlı ilişki saptanmadı. 

Anahtar sözcükler: Alt ekstremite, Vücut Kitle İndeksi, sinir basısı sendromları 
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Introduction 

Entrapment neuropathy is defined as pressure damage, which develops in any segment 

along a peripheral nerve and caused by the anatomic structures or pathological processes 

[1-3]. Every peripheral nerve has some anatomic areas where it is sensitive or vulnerable 

[3, 4]. For instance, in the carpal tunnel syndrome (CTS) this area is the transverse carpal 

ligament, where the median nerve frequently gets injured [3, 5, 6]. 

In entrapment neuropathies, etiology has wide variation based on the anatomic trace of 

each nerve, physical properties, personal and occupational habits of the patient [3, 6, 7]. 

Numerous studies have investigated and determined a relation of obesity especially with 

CTS, which is one of the upper extremity entrapment neuropathies [7-11]. Likewise, a 

triggering effect of obesity on the cubital tunnel syndrome was reported [12, 13]. 

On the other hand, among the lower extremity entrapment neuropathies, the relation of 

meralgia paresthetica (MP) with obesity is well known [14-17]. Along with 

hypothyroidism and diabetes, the obesity is regarded as one of the systemic reasons of 

tarsal tunnel syndrome (TTS) [18, 19]. 

It has been determined that, peroneal neuropathy (PN), which is the most frequently-

encountered lower extremity entrapment neuropathy, is associated with serious short-term 

weight losses or emaciation, such as anorexia nervosa [20-24]. 

This retrospective study investigated the relation between the lower extremity entrapment 

neuropathies such as PN, MP and TTS, which are frequently encountered in clinical 

practice, and the body mass index (BMI) and effect of obesity or emaciation on 

susceptibility towards the entrapment neuropathy. 

Material and methods 

Standardization of diagnoses 

In the electrophysiology laboratories of the Neurology Department of our hospital, the 

patients, who were admitted with a pre-diagnosis of entrapment neuropathy, are 

diagnosed and reported to have entrapment neuropathy within the scope of the protocols 

applied as described below. Nerve conduction studies are conducted using the Medelec-

Oxford Synergy electromyography (EMG) device (Oxford Instruments Medical, Surrey, 

UK). Extremity temperatures are kept above 31ºC. 
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PN: Diagnosis of ‘Common Peroneal Nerve Entrapment Neuropathy’ was established in 

case of the retardation of motor conduction rate of peroneal nerve in the capitulum fibula-

fossa popliteal segment, decrease in the amplitude of M response, record of neurogenic 

changes on tibialis anterior and extensor digitorum brevis muscles in needle EMG, and 

abnormality of superficial peroneal nerve sensory response [25, 26]. 

MP: While investigating the lateral femoral cutaneous nerve entrapment neuropathy, the 

method of needle placement near the nerve was used. In this orthodromic method, the 

nerve was stimulated in 12cm distal of the spina iliac anterior superior from the frontal 

leg and a recording was received from the area that was previously determined around 

1cm medial of the spina iliac anterior, with the help of a teflon-coated needle electrode. 

The diagnosis of MP was gotten in case that lateral femoral cutaneous nerve sensory 

response latency was extended or could not be taken. 

TTS: As defined by Falck, in this entrapment neuropathy where the posterior tibial nerve 

was injured in the line of ankle, the motor conductions of tibial nerve, medial plantar 

nerve and lateral plantar nerve were examined. In case that no abnormalities was 

determined in these conductions, interdigital plantar nerve sensory conductions were 

examined using the method of needle placement near the nerve. TTS was diagnosed in 

case that any abnormality was determined during any of these conductions [26]. 

Two hundreds and four patients, who were admitted to our electrophysiology laboratory 

between 2006 and 2011 with the pre-diagnoses of PN, MP and TTS, were included into 

the study. The heights and weights of the patients were recorded, Among these patients, 

those who were diagnosed with entrapment neuropathy after the EMG in line with the 

above-described criteria and whose electrophysiological findings were normal, were 

examined and compared with eachother. At the end of the EMG, patients with different 

diagnoses, such as polyneuropathy, radiculopathy or myopathy, or with an additional 

abnormality on any nerve or muscle, except for the tibial nerve for TTS, peroneal nerve 

for PN and lateral femoral cutaneous nerve for MP, were not included into the study. 

BMI was obtained by dividing the body weight into the square of stature. While those 

having BMIs of 30 kg/m² and above were defined as ‘obese’, those below this value were 

defined as ‘non-obese’. Groups with a pre-diagnoses of PN, MP and TTS were separated 

into two groups as obese and non-obese, in line with the definition above. 

Statistical evaluation 

Chi-square test was used to compare the qualitative variables. In addition, odd's Ratio's 

on risk factors were also calculated. Additionally, independent samples t test was used for 

comparison of continuous variables. Normal distributions of variables were examined 

with the Kolmogorov-Smirnov normal distribution test. For patients with PN, MP and 

TTS, the relationship between age and BMI were analyzed with Pearson correlation 

coefficient. When the P values were calculated below 0.05, it was accepted to be 

statistically significant. The off-the-shelf statistics software (IBM SPSS Statistics 19, 

SPSS inc., an IBM Co. , Somers, NY) was used to make calculations. 

Results 

Out of 204 patients who were admitted with the pre-diagnosis of lower extremity 

entrapment neuropathy, 107 were women and 97 were men. There was no difference in 

the distribution of entrapment neuropathy, in terms of gender. The ages of patients were 

between 19 and 78, and their mean age was 42.61±13.75. 

Table 1 illustrates the mean age and BMIs of the patients with pre-diagnosis of 

entrapment neuropathies (Table 1). The diagnosis of entrapment neuropathy was verified 

for 39 of the 80 patients with PN pre-diagnosis, 39 of the 53 patients with MP pre-

diagnosis, 22 of the 71 patients with TTS pre-diagnosis. 
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Table 1. Mean age and Body Mass Index (BMI) of all of the patients with pre-diagnosis of 

entrapment neuropathy. 

 Age BMI 

 Mean±SD Mean±SD 

Pre-diagnosis of PN (n=80) 40.23±15.56 27.09±5.79 

Pre-diagnosis of MP (n=53) 42.65±14.36 27.31±5.04 

Pre-diagnosis of TTS (n=71) 45.76±10.86 29.29±5.37 

Total (n=204) 42.61±13.75 27.92±5,51 

PN: Peroneal neuropathy, MP: Meralgia paresthetica, TTS: Tarsal tunnel syndrome 

 

Patients were assessed according to their sub-types of neuropathy as follows: among the 

patients with pre-diagnosis of PN; PN was verified in 55.2% of the ‘non-obese group’ and 

31.8% of the ‘obese group’. The ‘non-obese group’ had a greater percentage of PN, 

however it was not statistically significant (p=0.062) (Table 2). Out of 53 patients who 

was admitted to our laboratory with the pre-diagnosis of MP, 16 were obese and 93.8% of 

this group was diagnosed with MP. MP diagnosis was also verified in 64.9% of ‘non-

obese’ group. This difference was statistically significant (p=0.029) (Table 2). Regarding 

those who was admitted with the pre-diagnosis of TTS, there was no significant 

difference between the ‘obese’ and ‘non-obese’ groups, in terms of TTS rate (Table 2). 

Table 2. Entrapment neuropathy development rates of ‘non-obese’ and ‘obese’ groups pre-

diagnosed with entrapment neuropathy. 

 
‘Non-obese’ Group ‘Obese’ Group 

p OR (0.95 CI) 
Number % Number % 

Peroneal neuropathy (+) 32 55.2 7 31.5 
0.062 

 

Peroneal neuropathy (-) 26 44.8 15 68.2  

Meralgia paresthetica(+) 24 64.9 15 68.2 
0.029 8.12 [0.962-8.631] 

Meralgia paresthetica (-) 13 35.1 1 6.2 

TTS (+) 13 30.2 9 32.1 
0.865 

 

TTS (-) 30 69.8 19 67.9  

TTS: Tarsal tunnel syndrome 

 

Mean BMI of all patients, who was admitted to our laboratory with the suspicion of 

entrapment neuropathy, was determined as 27.92 ± 5.51. BMIs of those diagnosed with 

MP were significantly higher in comparison to those who were not diagnosed with MP 

(p=0.011). There was no significant difference between the BMIs of patients with and 

without PN or TTS (Table 3). 

Table 3. Comparison of patients with and without entrapment neuropathy according to their 

Body Mass Index (BMI). 

 
BMI 

t p 
Means±SD 

Peroneal neuropathy (+) 26.33±5.17 
1.160 0.240 

Peroneal neuropathy (-) 27.83±6.30 

Meralgia paresthetica (+) 28.35±4.96 
2.647 0.011 

Meralgia paresthetica (-) 24.41±4.58 

Tarsal tunnel syndrome (+) 30.71±5.84 
0.135 0.135 

Tarsal tunnel syndrome (-) 28.65±5.08 

 

When all of the patients with the pre-diagnosis of entrapment neuropathy were compared 

regarding their ages, there was no significant difference between the ages of the patients 

with and without PN or TTS, but ages of those diagnosed as MP were significantly higher 

in comparison to those who were not diagnosed as MP (p=0.003) (Table 4). 
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Table 4. Comparison of the patients with entrapment neuropathy according to their Ages. 

 Number (n) 
Age 

t p 
(Mean±SD) 

Peroneal neuropathy (+) 39 41.32±17.21 
0.629 0.531 

Peroneal neuropathy (-) 41 39.15±13.84 

Meralgia paresthetica (+) 39 46.00±13.61 
3.130 0.003 

Meralgia paresthetica (-) 14 33.07±12.30 

Tarsal tunnel syndrome (+) 22 44.82±10.79 
0.481 0.632 

Tarsal tunnel syndrome (-) 49 46.15±10.97 

 

Discussion 

Among the lower extremity entrapment neuropathies, PN is the most frequently 

encountered entrapment neuropathy in the clinic and constitutes 15% of all 

mononeuropathies [24, 27]. The relation of peroneal nerve paralysis and weight loss is 

remarkable and some studies concluded that rapid and important weight losses cause 

peroneal nerve lesion [20-23, 28]. Weight losses caused by psychiatric disorders, such as 

anorexia nervosa, diet, gastric bandage, and or other serious diseases such as cancer, 

diabetes, and pneumonia increase the risk of PN [24, 28, 29]. It is suggested to investigate 

whether there is a fast and unregulated weight loss especially in patients who come with a 

foot drop [16, 19]. In this study, the development rate of PN was higher in the ‘non-

obese’ group. Besides, the BMIs of the patients with PN were moderately lower 

compared to those without PN. The reason for this condition might be the fact that we 

separated the patients only into 2 groups according to their BMIs, in order to conduct the 

convenient statistical analyses. In addition, PN was reported in patients who had 

experienced serious weight losses within a short time, rather than those who have been 

slim for a long time [22, 28, 29]. We did not question the changes in the body weight of 

the patients that had experienced for the last few months. 

A study conducted in recent times determined that MP frequency is greater in obese, 

diabetics and advanced age group [30]. In our study, similar to these findings, the rate of 

MP increases with the advanced age. Age of the patients with MP were significantly 

higher than that of the patients without MP. The relation of MP with obesity was 

emphasized in other studies, as well [14-17, 31]. It was reported that obesity doubles the 

development risk of MP and that MP adversely affects the post-surgical treatment 

recovery [16, 32]. Due to this well-known relation of MP with obesity, it is suggested for 

patients to reduce weight for the conservative treatment of the disease [33, 34]. In our 

study, the rate of MP was more distinct in the ‘obese’ group. Additionally, patients with 

MP had higher mean BMI in comparison to those without MP. 

Trauma on the ankle, ganglion cysts, neurilemomas or other tumoral lesions, hypertrophic 

or accessory muscles, enlarged venous structures, hypertrophic flexor retinaculum and 

foot deformities are in the etiology of the TTS [3, 35-39]. Additionally, it was reported 

that as well as gout, diabetes mellitus, rheumatoid arthritis, ankylosing spondylitis, 

acromegaly and hypothyroidism, the obesity enables developing TTS [41]. Besides, rapid 

weight gain was also mentioned among the reasons of TTS [35-41]. Similarly, regarding 

the treatments of TTS, it is recommended for patients to lose weight, before surgical and 

medical treatments [40]. In our study, the BMIs of patients with TTS were slightly higher 

than those without TTS. 

Regarding the diagnosis of lower extremity entrapment neuropathy, we believe that along 

with many etiological factors, such as the age, occupation, other present diseases and life 

style of the patient, their state of being over-weight or slim is also important in terms of 

directing the clinician. The rate of MP was higher in elderly patients, but there was no 

significant relationship between advancing age and PN or TTS in our study. The 

association of MP, which is one of frequently-encountered neuropathies of the lower 

extremity, with obesity is clear. Our findings support this, as well. However, we may 
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have not explicitly emphasized the association of PN with emaciation, possible relation of 

TTS with obesity, due to the insufficient number of patients. As a consequence, new 

studies that include broad patient and control groups are required to determine the 

relations of both PN and TTS with the body weight. 
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