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Background: CPN injuries are generally common but they are uncommon due 
to gunshot injuries and are associated with poor motor outcomes. Managing neuro-
ma-in-continuity is still challenging because there are currently no accepted stan-
dards for deciding on the most effective course of treatment or estimating the time 
needed for repair. Treatment options for a neuroma-in-continuity include neurolysis, 
neuroma resection with interposition, end-to-side nerve grafting, and bypass grafting.

Case Presentation: A 40-year-old man presented with findings of complete 
right foot drop due to an 8-month-old firearm injury to his right distal thigh. Follow-
ing baseline investigations, imaging, and anesthesia fitness, he underwent surgical 
exploration under general anesthesia. A neuroma-in-continuity was found in the 
CPN, resected, and an end-to-end nerve repair was performed. Along with the neu-
roma-in-continuity, a bullet fragment was also removed. The neurological status re-
mained unchanged postoperatively.

Conclusion: Regardless of the cause of the lesion, patients should be urged to 
seek surgical therapy if there is no spontaneous recovery within four months after the 
CPN injury. Sharp injuries and knee dislocations have a better chance of recovery than 
crush injuries and gunshot wounds.
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Introduction
Sciatic nerve splits into common peroneal nerve (CPN) 

and tibial nerve in the mid to distal third of the thigh. From the 
apex of the popliteal fossa to the lateral popliteal fossa, the CPN 
descends obliquely across the plantaris muscle and curves around 
the proximal peroneus longus muscle. It then makes its way to 
the anterior lower leg, where it splits into deep and superficial 
branches [1]. CPN injuries are generally common but they are  

 
uncommon due to gunshot injuries and they are associated with 
poor motor outcomes. So far, it is believed that nerve reconstruction 
is a reasonable option and it is recommended up to 6 months after 
the primary injury [2]. Managing neuroma-in-continuity is still 
challenging because there are currently no accepted standards for 
deciding on the most effective course of treatment or estimating 
the time needed for repair. Neurolysis, neuroma resection with 
interposition, end-to-side nerve grafting, and bypass grafting are 
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all treatment options for a neuroma-in-continuity. The issue with 
complete neuroma resection is that it separates and sections not 
only the disorganized fibro-neural tissue mass that forms the 
neuroma, but also all potentially still viable nerve fibers passing 
through the damaged nerve part, removing the possibility of 
spontaneous recovery. Simultaneously, there is a limited time frame 
for axonal regrowth before motor endplates degenerate and muscles 
are irreversibly paralyzed. It is possible that with a neuroma-in-
continuity, enough trophic factors have been transported to the 
motor endplates to preserve some mechanisms such as enhanced 
synchronization of motor unit actuating, muscle fiber hypertrophy, 
and distal motor fiber sprouting, resulting in doubly innervated 
muscle fibers and allowing functional recovery. This may allow 
recovery to extend beyond the traditional one year limit after injury 
[2] .The following case report demonstrates neuroma-in-continuity 
resection and end-to-end nerve repair in a patient with a CPN 
neuroma-in-continuity secondary to a bullet fragment injury.

Case Presentation
A 40-year-old man presented to us as an outpatient with findings 

of complete right foot drop due to an 8-month-old firearm injury to 

his right distal thigh. On examination, he had plegia of the ankle 
dorsiflexors and extensors of the great toe, as well as hypesthesia 
in the right peroneal nerve supply area. He underwent surgical 
exploration under general anesthesia after baseline investigations, 
imaging, and anesthesia fitness. Nerve conduction study was not 
performed because the patient was very poor and non-affording. 
Anteroposterior (AP) and lateral X-rays of his right distal thigh 
and knee revealed a bullet fragment (Figure 1). The patient was 
positioned prone, with padding beneath the knee and ankle. A 
vertical S-shaped incision was made in the lower thigh, medial to the 
short head of the biceps femoris muscle, after cleaning and draping. 
Dissection was carried out. The sciatic nerve bifurcation, the tibial 
nerve, and the common peroneal nerve were discovered (Figure 2A). 
A neuroma-in-continuity of the CPN was identified, resected, and an 
end-to-end nerve repair was performed using Ethicon Prolene 10.0 
suture (Figure 2B). Exploration also turned up the bullet fragment, 
which was also removed along with the neuroma-in-continuity 
(Figures 3A & 3B). The surgical wound was thoroughly washed 
with saline before being closed. The postoperative neurological 
status remained unchanged. Hematoxylin and Eosin (HE) stains 
revealed a random and convoluted arrangement of nerve bundles 
within a fibrous connective tissue stroma (Figure 4).

Figure 1: X-rays right distal thigh and knee AP and lateral views showing a bullet fragment (marked by white arrows).
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Note: Common peroneal nerve, 4 (white arrow) End-to-end nerve repair after neuroma in-continuity resection.

Figure 2: 

A.	 1 (black arrow) Sciatic nerve bifurcation, 2 (yellow arrow) Tibial nerve, 3 (blue arrow) Common peroneal nerve, 4 (white 
arrow) Neuroma-in-continuity. 

B.	 1 (black arrow) Sciatic nerve bifurcation, 2 (yellow arrow) Tibial nerve, 3 (blue arrow).

Figure 3: 

A.	 Removed bullet fragment.

B.	 Resected neuroma.
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Figure 4: Hematoxylin and Eosin (HE) stains reveal a random and convoluted arrangement of nerve bundles inside a fibrous 
connective tissue stroma.

Discussion
The CPN has been shown to be the most vulnerable and 

frequently injured nerve of the lower extremity [3] due to its 
superficial anatomical location [1,4] and fixation at the sciatic notch 
and the peroneus longus muscle, as opposed to the less vulnerable 
location of the tibial nerve [1-5] . At the same time, CPN injuries have 
a poorer recovery rate when compared to other lower extremity 
nerve injuries. The reasons for this are a poorer neural blood supply, 
a «lower force-absorbing fascicle or connective tissue count,» 
and a greater demand for innervation of peroneal nerve supplied 
muscles [2,4] .Aside from the injured nerve, factors influencing the 
outcome after nerve reconstruction include the trauma mechanism 
such as laceration, compression, traction, and focal ischemia, the 
graft length, and the time between grafting and intervention. Sharp 
trauma, shorter grafts, and early reconstruction or neurolysis have 
all been linked to a better prognosis [6,7] .The main limiting factor 
in the optimal treatment of peroneal nerve lesions associated with 
foot drop is time. It is well known that nerve regeneration occurs at 
a rate of 1 mm per day [7,8] that motor endplates die 12-16 months 
after denervation, [7] and that innervated muscles remain viable 
18-24 months after the injury [9] .When the rate of regeneration and 
the distance to cover are disproportionate, it leads to irreversible 
degeneration and fibrosis, as well as permanent paralysis of the 

denervated muscles [10] .The CPN nerve transfer or reconstruction 
has been said to be reasonable for motor recovery up to 6 months.

By no means later than 12 months after denervation, and 
denervation longer than 12 months has been said to be an absolute 
contraindication [8,11,12] .On the other hand, in patients grafted 13 
and 18 months after the injury, simultaneous CPN reconstruction 
and tibialis posterior tendon transfer results in satisfactory 
functional recovery, indicating the importance of rebalancing ankle 
movement forces to enhance neural regeneration [13]. Neurolysis 
has been shown to be an effective method for improving nerve 
function in the context of neuroma-in-continuity, [4,14,15] for up to 
8 months after the injury [6] .However, this method has been linked 
to microvascular damage and the formation of intraneural scars 
[16] .A few months after the injury, intraoperative nerve action 
potentials have been proposed as a crucial tool for reevaluating the 
reason for resection and nerve grafting against neurolysis in the CPN 
lesions.1 CPN injuries in open wounds should undergo exploration 
in an emergency room. Patients should be urged to seek surgical 
treatment if a close injury fails to recover on its own within four 
months of the damage, regardless of the cause of the lesion. Sharp 
injuries and knee dislocations have got a good recovery compared 
to crush injuries and gunshot wounds which have a poor recovery.
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Conclusion
CPN is the most vulnerable and frequently injured nerve in 

the lower extremity but gunshot injuries are a less common cause. 
Time is the most important limiting factor in the optimal treatment 
of peroneal nerve lesions associated with foot drop. CPN injuries 
in open wounds should be explored in the emergency room. 
Patients should be advised to seek surgical treatment if there is no 
spontaneous recovery within four months of the injury, regardless 
of the causative mechanism of the lesion. Sharp injuries and knee 
dislocations have a better chance of recovery than crush injuries 
and gunshot wounds.

Acknowledgement
None.

Funding
No funding was required for this work.

Conflict of Interest
Authors declare no conflict of interest.

References
1.	 Kim DH, Murovic JA, Tiel RL, Kline DG (2004) Management and outcomes 

in 318 operative common peroneal nerve lesions at the Louisiana State 
University Health Sciences Center. Neurosurgery 54(6): 1421-1429.

2.	 Reichl H, Ensat F, Dellon AL, Wechselberger G (2013) Successful delayed 
reconstruction of common peroneal neuroma-in-continuity using sural 
nerve graft. Microsurgery 33(2): 160-163.

3.	 Noble J, Munro CA, Prasad VS, Midha R (1998) Analysis of upper and 
lower extremity peripheral nerve injuries in a population of patients 
with multiple injuries. J Trauma 45(1): 116-122.

4.	 Murovic JA (2009) Lower-extremity peripheral nerve injuries: a 
Louisiana State University Health Sciences Center literature review with 

comparison of the operative outcomes of 806 Louisiana State University 
Health Sciences Center sciatic, common peroneal, and tibial nerve 
lesions. Neurosurgery 65(4 Suppl): A18-A23.

5.	 Schmalzried TP, Noordin S, Amstutz HC (1997) Update on nerve palsy 
associated with total hip replacement. Clin Orthop Relat Res (344): 188-
206.

6.	 Gosk J, Rutowski R, Rabczyński J (2005) The lower extremity nerve 
injuries - own experience in surgical treatment. Folia Neuropathol 
43(3): 148-152.

7.	 Trumble TE, Vanderhooft E, Khan U (1995) Sural nerve grafting for 
lower extremity nerve injuries. J Orthop Trauma 9(2): 158-163.

8.	 Nath RK, Lyons AB, Paizi M (2008) Successful management of foot drop 
by nerve transfers to the deep peroneal nerve. J Reconstr Microsurg 
24(6): 419-427.

9.	 Robinson LR (2000) Traumatic injury to peripheral nerves. Muscle 
Nerve 23(6): 863-873.

10.	Sunderland S, McArthur RA, Nam DA (1993) Repair of a transected 
sciatic nerve. A study of nerve regeneration and functional recovery: 
Report of a case. J Bone Joint Surg Am 75(6): 911-914.

11.	Birch R, Bonney G, Wynn Parry CB (1998) Traumatic lesions of the 
brachial plexus. Surgical disorders of the peripheral nerves 23(5): 157-
207.

12.	Terzis JK, Kostopoulos VK (2010) Vascularized nerve grafts for lower 
extremity nerve reconstruction. Ann Plast Surg 64(2): 169-176.

13.	Ferraresi S, Garozzo D, Buffatti P (2003) Common peroneal nerve 
injuries: Results with one-stage nerve repair and tendon transfer. 
Neurosurg Rev 26(3): 175-179.

14.	Brown BA (1972) Internal neurolysis in traumatic peripheral nerve 
lesions in continuity. Surg Clin North Am 52(5): 1167-1175.

15.	Kline DG, Nulsen FE (1972) The neuroma in continuity. Its preoperative 
and operative management. Surg Clin North Am 52(5): 1189-1209.

16.	Goth D (1987) Animal experiment studies of neurolysis of peripheral 
nerves. Handchir Mikrochir Plast Chir 19: 212-216.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2023.48.007607

Ahtesham Khizar. Biomed J Sci & Tech Res

https://dx.doi.org/10.26717/BJSTR.2023.48.007607
https://pubmed.ncbi.nlm.nih.gov/15157299/
https://pubmed.ncbi.nlm.nih.gov/15157299/
https://pubmed.ncbi.nlm.nih.gov/15157299/
https://pubmed.ncbi.nlm.nih.gov/23180561/
https://pubmed.ncbi.nlm.nih.gov/23180561/
https://pubmed.ncbi.nlm.nih.gov/23180561/
https://pubmed.ncbi.nlm.nih.gov/9680023/
https://pubmed.ncbi.nlm.nih.gov/9680023/
https://pubmed.ncbi.nlm.nih.gov/9680023/
https://pubmed.ncbi.nlm.nih.gov/19927065/
https://pubmed.ncbi.nlm.nih.gov/19927065/
https://pubmed.ncbi.nlm.nih.gov/19927065/
https://pubmed.ncbi.nlm.nih.gov/19927065/
https://pubmed.ncbi.nlm.nih.gov/19927065/
https://pubmed.ncbi.nlm.nih.gov/9372771/
https://pubmed.ncbi.nlm.nih.gov/9372771/
https://pubmed.ncbi.nlm.nih.gov/9372771/
https://pubmed.ncbi.nlm.nih.gov/16245209/
https://pubmed.ncbi.nlm.nih.gov/16245209/
https://pubmed.ncbi.nlm.nih.gov/16245209/
https://pubmed.ncbi.nlm.nih.gov/7776037/
https://pubmed.ncbi.nlm.nih.gov/7776037/
https://pubmed.ncbi.nlm.nih.gov/18680090/
https://pubmed.ncbi.nlm.nih.gov/18680090/
https://pubmed.ncbi.nlm.nih.gov/18680090/
https://pubmed.ncbi.nlm.nih.gov/10842261/
https://pubmed.ncbi.nlm.nih.gov/10842261/
https://pubmed.ncbi.nlm.nih.gov/8314832/
https://pubmed.ncbi.nlm.nih.gov/8314832/
https://pubmed.ncbi.nlm.nih.gov/8314832/
https://link.springer.com/referenceworkentry/10.1007/978-3-642-34746-7_44
https://link.springer.com/referenceworkentry/10.1007/978-3-642-34746-7_44
https://link.springer.com/referenceworkentry/10.1007/978-3-642-34746-7_44
https://pubmed.ncbi.nlm.nih.gov/20098101/
https://pubmed.ncbi.nlm.nih.gov/20098101/
https://pubmed.ncbi.nlm.nih.gov/12845545/
https://pubmed.ncbi.nlm.nih.gov/12845545/
https://pubmed.ncbi.nlm.nih.gov/12845545/
https://pubmed.ncbi.nlm.nih.gov/5076098/
https://pubmed.ncbi.nlm.nih.gov/5076098/
https://www.sciencedirect.com/science/article/abs/pii/S003961091639836X
https://www.sciencedirect.com/science/article/abs/pii/S003961091639836X
https://pubmed.ncbi.nlm.nih.gov/3623273/
https://pubmed.ncbi.nlm.nih.gov/3623273/
https://www.itmedicalteam.pl/articles/evaluation-of-target-definition-for-stereotactic-reirradiation-of-recurrent-glioblastoma-102879.html
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2023.48.007607

