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Abstract 

 The passage of the posterior tibial nerve in the tarsal tunnel has a great clinical significance, thus 

detailed anatomical knowledge is mandatory for safe clinical intervention. This study was to identify the 

morphological appearance of the tibial nerve and its bifurcation. Sixty lower limbs of formalin embalmed 

cadavers were randomly selected. Data were collected through the application of standard dissection method of 

the tarsal tunnel of lower limbs (30 rights and 30 left) of formalin embalmed cadavers. The posterior tibial nerve 

and its branches were exposed from the distal end of the leg toward plantar surface beyond its bifurcation by 

resecting the skin and flexor retinaculum. The study triggered several findings: The posterior tibial nerve is 

flattened shaped in 21 specimens 70% and has a rounded shape in 9 specimens 30%in the right foot. In the left 

foot it is flattened in 17 specimens 56.7% and rounded shape in 13 specimens 43.3%. Posterior tibial nerve 

bifurcates into medial and lateral planter nerves inside tarsal tunnel in 20 specimens 66.7% in the right foot and 

in 21 specimens 70% in the left foot. This study concludes that posterior tibial nerve commonly has flattened 

shape and divided into medial and lateral planter nerves inside tarsal tunnel. 
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Introduction 

 Tarsal tunnel is the term used to describe the 

area at medial side of the ankle joint where the tendons 

of the flexor muscles pass from the leg to the sole of the 

foot with the tibial nerve and posterior tibial vessels 

between them, fixed in their position by flexor 

retinaculum [1]. 

 The roof of the tarsal tunnel is formed by the 

flexor retinaculum and the floor is formed by the medial 

surface of the talus, the sustentaculum tali the 

superficial and deep aponeurosis of the leg [1]. 

 The structures pass through the tunnel arranged 

from medial side are tendon of the tibialis posterior, 

tendons of the flexor digitorum longus, posterior tibial 

artery, tibial veins on each side of the artery, tibial 

nerve, and tendon of the flexor hallucis longus [2]. 

 Tibial nerve is the larger terminal branch of 

sciatic nerve and is derived from the ventral rami of 

fourth lumbar (L4), fifth lumbar (L5), first sacral (S1), 

second sacral (S2), third sacral (S3) roots. It arises at 

the apex of popliteal fossa and descends in the popliteal 

fossa to the distal border of popliteus. In the leg, tibial 

nerve is medial to posterior tibial vessels initially, and 

then it crosses behind them and descends lateral to 

them until it bifurcates. Tibial nerve ends by dividing into 

medial and lateral plantar nerves beneath the flexor 

retinaculum [1-2]. 

 Anatomy of the posterior tibial nerve (PTN) in 

the tarsal tunnel has important clinical significance; 

entrapment of the PTN causes tarsal tunnel syndrome 

which may relate to position and shape of the nerve. 

Tarsal tunnel used as portal for arthroscopy [3].Nails to 

fix lower tibia pass through this area [4]. [5-6].  

 Aim of this study was to identify the               

morphological appearance of the PTN, and to locate the 

position of its division. Thus, detailed anatomical 

knowledge is important so as to identify safe zone for 

surgical intervention in this area. 

Material and Methods 

 Materials for this study were collected from 

randomly selected 30 formalin embalmed human 

cadavers from anatomy departments of Jazan and 

Alexandria Universities (60 specimens), 8 female and 22 

male, age between 35-73 years, causes of death 

unknown. 

 Data was collected by dissection of 30 right foot 

and 30 left foot. A reference line of 1 cm width, medio 

malleolar calcaneal axis‟ (MMCA) made with transparent 

plastic sheet was placed from the tip of the medial 

malleolus of tibia to the medial tubercle of calcaneus this 

was used as grid to classify the bifurcation level of 

posterior tibial nerve into Type I, II and III. Type I, II, 

III represented the bifurcations proximal to, deep to and 

distal to axis respectively (Figure  1). 

 Skin was incised at distal end of the leg to the 

planter surface of the foot and reflected. Subcutaneous 

tissue was removed. Deep fascia along with the flexor 

retinaculum was cut, and the PTN was exposed 

structures were separated from the nerve. The tibial 

nerve and posterior tibial artery along with venae 

comitantes were exposed from the distal end of leg 

towards plantar surface beyond its bifurcation by 

resecting the abductor hallucis muscle (Figure  1).  

 Shape of PTN was noted and its division was 

identified according to medio malleolar calcaneal axis 

(MMCA). 

 A check list was designed and the data were 

collected. Data were analyzed using IBM SPSS software 

package version 20.0.Many tests were used to describe 

the qualitative and quantities data. Marginal Homogenei-

ty Test used to compare between right and left side. 

Kolmogorov-Smirnov test, Shapiro-Wilk test and 

D'Agstino test were used for normality distribution. 

Parametric tests applied for normal data distribution. 

Non-parametric tests used in abnormally distributed 

data. For normally distributed data, paired t-test is used 

to analyze two paired data, for abnormally distributed 

data, Wilcoxon signed ranks test is used to analyze two 

paired data [7-8]. 

Results 

 The TN is flattened just before its bifurcation in 

21 specimens (70%) and has a rounded shape in 9 

specimens (30%) in the right foot. In the left foot it is 

flattened in 17 specimens 56.7% and rounded shape in 

13 specimens 43.3% (Table 1; Figure 2-8). 

 According to MMCA, the PTN bifurcates proximal 

to this axis which represents the flexor retinaculum 

(means that the PTN bifurcates outside tarsal tunnel 
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Figure 2. Showing shape of the PTN 

Figure 1. Medio Malleolar Calcaneal axis‟ (MMC axis) made by 

transparent plastic sheet in the left foot, (MM): Medial Malleolus, 

(C): Medial tubercle of calcaneus. 

  

Foot 
MHc2 P 

Right (n = 30) Left (n = 30) 

  NO % NO % 

1.155 0.248 

Flattened 21 70 17 56.7 

Rounded   9  30 13 43.3   

Table 1. Shape of the Posterior Tibial Nerve. 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/ijha
https://openaccesspub.org/journal/ijha/archives
http://doi.org/10.14302/issn.2577-2279.ijha-20-3445


 

Freely Available  Online 

    www.openaccesspub.org  |  IJHA   CC-license    DOI : 10.14302/issn.2577-2279.ijha-20-3445                        Vol-2 Issue 3 Pg. no.-  4  

Figure 3. A, B, C, and D showing the flattened 

shape of the PTN in tarsal tunnel 

PTN= Posterior Tibial nerve  
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Figure 4. (A), (B) & (C) showing rounded 

shape of the PTN. 
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Figure 6. Showing PTN divided into Medial and lateral planter nerves 

outside tarsal tunnel (type I TN). 

Figure 5. Sowing the types of PTN.    

Figure 7. showing PTN bifurcates inside the tarsal tunnel (Type 

II PTN) 
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(TT) as type I in 5 specimens (16.7%) behind to the 

axis (inside TT) type II in 20 specimens (66.7%), and 

distal to the axis (outside TT) type III in 5 specimens 

(16.7%) in the right foot. In the left foot the PTN divides 

in the TT as type II in 21specemins 70%, type I in 5 

specimens (16.7%), and type III in 13.3%.  

Discussion 

 Anatomy represents the inlet for understanding 

clinical medicine and surgery [9].The tarsal tunnel has 

great clinical significance; it is the portal of the foot 

many structures pass from the leg to the foot. As well it 

is used as medial portal for arthroscopy, thus studding 

anatomy of the PTN in this area may give important 

information which can help in explanation of many 

clinical conditions such as tarsal tunnel syndrome and 

may help clinicians to identify safe zone on medial side 

of the ankle joint during surgical procedures.  

 The TN in the present study showed a flattened 

shape just before its bifurcation in 21 specimens 70% 

and has a rounded shape in 9 specimens 30% in the 

right foot. In the left foot it is flattened in 17 specimens 

56.7% and rounded shape in 13 specimens 43.3% these 

results nearly in agreement with Joshi et al described a 

flattened shape of the TN in 57.14% in the right foot 

and Lt 58.92% in the left foot [10]. From the result of 

this study we can say that the flattened shape is most 

common presentation than rounded shape, and we need 

further clinical investigations among patients who suffer 

from tarsal tunnel syndrome due to compression of the 

PTN which defined firstly by Lam and Keck [11].To 

detect which shape is liable to entrapment in the tarsal 

tunnel. There is no enough literature to decide that the 

flattened shape is normal or due to mechanic effect at 

the ankle joint. 

 In the present study, a reference line of 1 cm 

width, mediomalleolar calcaneal axis‟ (MMCA) made 

with transparent plastic sheet was placed from the tip of 

the medial malleolus of tibia to the medial tubercle of 

calcaneus. This was used as grid to classify the 

bifurcation level of PTN into Type I, II and III which 

represented the bifurcation proximal to, deep to and 

distal to this axis respectively. The present study was 

done to identify the level of bifurcation of PTN based on 

MMCA.  

 In the present study, the PTN was present as 

type I in (16.7%) type II in (66.7%) and type III in 

(16.7%) in the right foot, in the left foot (16.7%), 

(70%), and (13.3%) respectively. From these results 

type II PTN is the common presentation. This means 

that PTN bifurcates into MPN and LPN commonly within 

the tarsal tunnel. In agreement with Dellon et al in                   

90% of specimens [12], Havel et al in 93% of  

specimens [13], Davis et al (68.7%) [14] and Moraes et 

al 72.4% [15] and Ndiaye et al in (90%) of                  

specimens [16].  

 Proximal bifurcation of the TN (type I) outside 

the tarsal tunnel occurred in (16.7%) in the present 

study. This result is contradicted by the observations of 

Figure 8. Showing PTN bifurcates distal to the MMCA                         

(Type III TN) 
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Joshi et al [10], Fernandes et al [17],Louisia et al[18] 

and Bilge et al [19]; they reported that proximal 

bifurcation of the TN occurred in (100%), (74.4%), 

(85.2%), (84%) respectively. The discrepancy with 

these studies can be explained by the differences in 

width of the MMCA; some authors used one line or two 

lines to represent the axis. In the present study, a 

transparent plastic sheet of 1cm width is measured 

precisely to be used as grid for classification of the 

bifurcations of the PTN.  

 Distal bifurcation of the TN (type III) in the 

present study is 16.7% and 13.3% in right and                        

left foot respectively this result coincide with Horwitz et 

al 16.2% [20], Govsa et al 21.6% , [21],Dellon in 

16.13% [12],Joshi et in 8.9%, [10],and Bilge in                     

4%, [17]. Hegazy and Hailal found the safest area for 

surgical approach to ankle joint is the area in-between 

the two tibialis muscles below the medial malleolus; and 

named this triangle the foot anatomical box [22].We 

might agree them as the neurovascular bundle as well 

as bifurcation of PTN in the current study are situated 

on the inner aspect of such area.  

Conclusions 

 From the results of this study, it could be 

concluded that flattened shape of the PTN is common 

presentation and bifurcation into MPN and LPN 

commonly occurred in the tarsal tunnel. 

Recommendations 

 Clinicians should be aware of the variable 

location of the PTN bifurcation during any surgical 

intervention in the tarsal tunnel. Further investigations 

are needed concerning shape of the PTN to identify its 

association with the entrapment of the nerve in the 

tarsal tunnel. 

Abbreviations 

PTN: Posterior tibial nerve 

MPN: Medial planter nerve 

LPN: Lateral planter nerve 

MMCA: Mediomalleolar calcaneal axis. 
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