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Transferring motor branches from proximal tibial nerve for treatment of high fibular nerve injuries: an

anatomical study

CHEN Wei-bo" , MIAO Dao-yi
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[Abstract] Objective To observe the anatomy of proximal tibial nerve, so as to assess the feasibility of transferring
motor branches from proximal tibial nerve for treatment of the high fibular nerve or long-segment injuries. Methods Totally 23
sides of lower limbs from 12 adult cadavers were included in the present study. The branching pattern, length, diameter of
motor branches of the tibial nerve in the proximal leg, location of original point relative to fibular head level and the distance
{rom original point to the fibular neck were examined. Intraneural dissection {from the bifurcation of the common fibular nerve to
the proximal (deep fibular nerve and superficial fibular nerve) was performed, and then the maximum dissected length and the
diameter of deep fibular nerves were observed. The deep fibular nerve was severed at the top site and simulating transfer was
performed; the feasibility of suturing the motor branches from proximal tibial nerve and the deep fibular nerve was assessed.
Results There were three main motor branches at the proximal leg, including the branches to the lateral and medial head of the
gastrocnemius and to the soleus muscle, with the length being (36.34+9.6) mm, (44.7+8.6) mm and (53.2%9.9) mm,
respectively. The maximum length of intraneural dissection of the common fibular nerve was (59. 3 = 7. 2) mm. After
dissection, the branches to the soleus muscle and the lateral head of the gastrocnemius were long enough for direct nerve suture
with the deep fibular division in all cadavers without tension. The branches to the medial head of the gastrocnemius were long
enough for nerve suture in 21 sides (91.3%). Conclusion After intraneural dissection of the common fibular nerve, the motor
branches from proximal tibial nerve can be transferred to restore the deep fibular nerve for treating high fibular nerve injuries.
The branch to the soleus muscle is the best choice considering its length and diameter.
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Tab 1 Proximal motor branches of the tibial nerve
n=23, x+ts
Nerve Z/I;Am l/Ir)rlm S/rl/:m2 Z/CIirllm Z/(rirzlm N
Lateral head of the gastrocnemius muscle 36.319.6 1.27+0.27 1.314+0.53 36.349.7 68.9+8.1 23
Medial head of the gastrocnemius muscle 44,7+8.6 1.3540. 26 1.4840.59 41.1+£12.6 73.3%8.7 21
Soleus 53.2+9.9 1.5640. 26 1.9640.67 33.5+11.5 67.2 +8.3 23

L;: Length of motor branches; D;: Diameter of branch entering into the muscle; A: Cross-sectional area of branches; d;: Distance from

branching point to the fibular head; d;: Distance from branching point to

transfer
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the fibular neck; N: Number of favorable candidate branch for nerve
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Fig 1 Proximal branching
of the tibial nerve and measuring diagram
dy : The distance from the branching point to the level of the fibular
head; dz: The distance from the branching point to the fibular neck;
1. Common fibular nerve; 2: Tibial nerve; 3: Popliteal vessels; 4.
Medial sural cutaneous nerve; 5: Branch of the lateral head of gas-
trocnemius; 6: Branch of the soleus muscle; 7: Branch of the medial
head of gastrocnemius; CF:. Capitula fibula; LG: Lateral head of

gastrocnemius; MG: Medial head of gastrocnemius
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Fig 2 Intraneural dissecting the common fibular nerve
L;: The maximum length of intraneural dissection of the common
fibular nerve; 1: Deep fibular nerve; 2: Superficial fibular nerve; 3
Common fibular nerve; 4: Tibial nerve; LG: Lateral head of gas-

trocnemius; BP: Branching point; CF: Capitula fibula
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Fig 3 Diagram of motor branches of soleus muscle

transferred to the deep peroneal nerve
1: Common fibular nerve; 2. Tibial nerve; 3: Deep fibular nerve; 4.
Branch of the soleus muscle; 5: Superficial fibular nerve; CF: Capit-
ula fibula; LG: Lateral head of gastrocnemius; MG: Medial head of

gastrocnemius; S: Soleus muscle
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