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INTRODUCTION

Each year, many Americans are injured in accidents involving firearms. [3] ese accidents 
range from self-inflicted injuries, interpersonal violence, legal interventions, and unintentional 
injuries to injuries where intent cannot be determined.[3] Non-fatal gunshot wounds (GSWs) are 
5  times more likely to occur than fatal GSWs.[7] Not only can GSWs cause direct trauma, but 
they also, due to the injury mechanism, cause indirect trauma from the ballistic shockwave and 
cavitation.[2] Often, soft-tissue compression, stretching, and shearing occur,[2] as well as a range 

ABSTRACT
Background: Gunshot wounds (GSWs) can result in various peripheral nerve injuries (PNIs), ranging from 
direct nerve transection to neuropraxia caused by the ballistic shockwave mechanism. PNIs from GSWs can be 
treated with either early or delayed intervention, with the literature supporting both approaches and sparking 
a debate between early and delayed intervention for PNIs from GSWs. Here, we present a case that underwent 
delayed exploration of the right common peroneal nerve after GSW and a literature review comparing early 
versus delayed intervention for PNIs from GSWs.

Case Description: A 29-year-old male underwent right common peroneal nerve exploration 2 months after he 
sustained a GSW to the right lower extremity at the level of the fibular head tracking to the lateral malleolus. 
Initially, after the injury, he was offered supportive care. On evaluation, 1 month later, he reported a right-sided 
foot drop and paresthesias in the right lower extremity. A partial-thickness injury of the right peroneal nerve 
was seen on ultrasound, and a bullet fragment in the distal right lower extremity was revealed on computed 
tomography. e surgical intervention consisted of the right common peroneal nerve decompression proximally 
to distally and removal of the bullet fragment. Postoperatively, the patient did well with improvements in his right 
ankle dorsiflexion and plantar flexion seen at his 1.5-month follow-up visit.

Conclusion: Many factors must be considered when treating PNIs from GSWs. For each case, clinical judgment, 
injury mechanism, and risk-benefit analysis must be evaluated to determine each patient’s optimal treatment 
strategy.

Keywords: Delayed intervention, Early intervention, Gunshot wound, Peripheral nerve injury

www.surgicalneurologyint.com

Surgical Neurology International
Editor-in-Chief: Nancy E. Epstein, MD, Professor of Clinical Neurosurgery, School of Medicine, 
State U. of NY at Stony Brook.

SNI: General Neurosurgery Editor 
 Eric Nussbaum, MD
 National Brain Aneurysm and Tumor Center, Twin Cities, MN, USA Open Access 

 *Corresponding author: 
Joseph Yunga Tigre, 
Department of Neurological 
Surgery, University of Miami 
Miller School of Medicine, 
Miami, United States.

jay693@med.miami.edu

Received: 18 March 2024 
Accepted: 01 May 2024 
Published: 31 May 2024

DOI 
10.25259/SNI_197_2024

Quick Response Code:

https://orcid.org/0009-0007-8672-7735
https://orcid.org/0000-0002-3249-9657


Yunga Tigre, et al.: Timing of intervention in PNIs from GSWs

Surgical Neurology International • 2024 • 15(175) | 2

of nerve injuries from direct nerve laceration to temporary 
neuropraxia with spontaneous full recovery.[5] Severe motor 
dysfunction and neuropathic pain can result from injuries to 
the peripheral nerves.[8]

ere is still debate about the optimal treatment timing 
following peripheral nerve injuries (PNIs) from GSWs. 
Early intervention may prevent dense scar tissue formation 
and intraneural edema, leading to improved outcomes.[4] 
Furthermore, if grafts are needed, shorter grafts can be used in 
the early intervention as nerve retraction by local structures 
is reduced in early intervention.[4] In contrast, delayed 
intervention allows the zone of injury to be fully demarcated, 
optimizing treatment planning.[4] Ultimately, several factors, 
including injury mechanism and patient characteristics, 
must be evaluated in determining the patient’s treatment 
plan.[4] We present the case of a 29-year-old male undergoing 
delayed intervention for PNI following a GSW and a review 
of the literature focusing on the timing of intervention 
following a GSW.

CASE PRESENTATION

A 29-year-old male presented for evaluation of a GSW to 
his right lower extremity that he had sustained 1  month 
prior. e patient was at work, and while taking off his vest, 
his service weapon discharged spontaneously into his right 
lower extremity at the level of the fibular head, tracking to the 
lateral malleolus. He was immediately evaluated at an outside 
emergency department, and X-rays showed no bony injuries. 
Surgical intervention was not recommended at the time, and 
he was given supportive care. He reported sensitivity and an 
intermittent burning sensation located at his right lateral calf, 
rated a 2/10. He also endorsed paresthesias in his right ankle 
and first three toes, as well as a right-sided drop.

On physical examination, no gait abnormalities were seen. 
However, his right ankle plantar flexors were a 3/5 and long 
toe extensors were a 2/5. Sensation was diminished in the 
right leg in the common peroneal nerve distribution. Reflex 
examination was normal and dorsalis pedis pulses were 
2+/4 bilaterally. 1+ edema of the right ankle was seen, and 
he had a good capillary refill of his right toes. Computed 
tomography performed at our institution demonstrated a 
bullet fragment in the distal right lower extremity [Figure 1], 
and ultrasound revealed partial thickness injuries in the right 
common peroneal nerve, just distal to the level of the fibular 
head [Figure  2], and deep peroneal nerve. Exploration of 
the right common, deep, and superficial peroneal nerve was 
recommended, as well as bullet fragment removal.

Intervention (2 months after GSW)

After proper patient positioning and preoperative protocols, 
an incision was made at the right fibular head following 

the trajectory of the common peroneal nerve. e fascia 
was further dissected and the common peroneal nerve was 
identified proximally to the popliteal fossa. No abnormalities 
were seen at this segment of the nerve, and dissection continued 
distally until dense scar tissue was encountered at the fibular 
tunnel. e common peroneal nerve was then decompressed 
distally, and the deep and superficial branches of the peroneal 
nerve were identified. Circumferential dissection of the 
nerves occurred, and dense scar tissue was seen at the point 
of bifurcation. e operating microscope was then used for 
further dissection, taking great care not to disrupt intact nerve 
fascicles. Neurolysis [Figure 3] continued with the assistance of 
the microscope, and the wound was irrigated and closed in a 
layered fashion. roughout the case, a monopolar stimulator 
was frequently used to confirm stimulation of both the right 
lower extremity lateral and anterior muscular compartments.

Figure 2: Ultrasound of the right peroneal nerve. e white arrows 
demonstrate the partial thickness injury of the peroneal nerve at the 
fibular head.

Figure 1: Computed tomography of the 
right lower extremity. e white arrow 
demonstrates the bullet fragment in the 
right distal lower extremity.
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process, resulting in neuroma formation.[4] In a 68-case 
retrospective study by Alimehmeti et al. on the surgical 
repair of GSW PNIs ranging from interfascicular neurolysis 
to direct end-to-end microsuture, they determined that 
early surgical repair of GSW PNIs resulted in improved 
pain relief and sensory motor improvements.[1] Another 
study by Pannell et al. focused on patients with clinical 
palsy after GSW to the upper extremity and found that due 
to the high incidence of traumatic nerve laceration, which 
requires surgical repair after a GSW, it is best to perform 
early nerve exploration in these patients.[6] In addition, the 
risk of patients progressing to narcotic dependence for pain 
management may be reduced through timely intervention.[4]

Following traumatic nerve injuries, significant soft-tissue 
trauma and local inflammation can prevent accurate 
assessment of the nerve injury[9], and as such, delayed 
intervention may be the preferred option. In addition, if 
the nerve cannot be determined to be intact at immediate 
evaluation or if surgical intervention may not improve patient 
outcomes, the then delayed assessment may be favored.[9] 
e natural regenerative process can also successfully repair 
an injured portion of a nerve in less severe injuries with 
full functional recovery, favoring delayed intervention.[4] In 
Wang et al.’s single-center study on the optimal timing for 
repair of PNIs, they determined that nerve repair outcomes 
were similar when performed acutely after the injury or in a 
delayed fashion. Patients who underwent early repair of their 
PNIs had 54.7% clinically significant improvements in motor 
outcomes, which was similar to the 53% of patients who had 
clinically significant improvements in motor outcomes with 
delayed repair.[11]

In our case, the patient did not undergo surgical intervention 
after an immediate evaluation. Given that his symptoms may 

Figure 3: Right common peroneal nerve after decompression with 
the operating microscope.

A separate incision was made in the distal right leg near 
the lateral malleolus. After dissection of the fascia and 
musculature of the lateral compartment of the leg, the bullet 
fragment was identified. e bullet fragment was removed in 
one piece [Figure 4], and an intraoperative X-ray confirmed 
that no other large bullet fragments were remaining. e 
wound was then irrigated and closed in a layered fashion. 
e patient awoke at his neurologic baseline and was taken 
to the post-anesthesia care unit. He ambulated shortly after 
with assistance and was discharged home the same day. At 
his follow-up visit 3 weeks later, the patient was doing well, 
with no difficulty walking. ere was minimal pain and 
tenderness at this incision site, and he was referred to physical 
therapy for right leg strengthening. At his 1.5-month follow-
up visit, he continued to do well, demonstrating right ankle 
dorsiflexion and plantar flexion with minimal discomfort. 
e motor examination of his right tibialis anterior and 
extensor hallucis longus was 4/5.

DISCUSSION

GSWs range in degree of severity. On immediate evaluation, 
if a nerve gap defect is identified, then early surgical repair 
is indicated.[10] However, often, GSWs cause a partial nerve 
injury or an injury that is not directly caused by the bullet 
striking the nerve.[9] e nerve damage occurs through 
the ballistic shockwave mechanism, contusive forces, and 
ischemia in the area.[9]

ere is still a large debate in determining the optimal 
treatment plan for PNIs from GSWs in these cases.

e timing of nerve repair must be considered to optimize 
patient outcomes.[4] Immediate intervention can improve 
patient recovery by preventing the collapse of endoneurial 
tubes needed for nerve regeneration, as well as decreasing the 
level of muscular denervation.[9]

Furthermore, appropriate timing of intervention is needed, 
as untreated injured nerves can regenerate in a disorganized 

Figure 4: Removal of the bullet fragment 
in the distal right leg near the lateral 
malleolus.
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have spontaneously improved, he was offered supportive 
care. However, over the next 2  months, his neurological 
symptoms continued to worsen, and he underwent surgical 
intervention. From his follow-up visits, he was doing well 
and showing improvement in the right ankle dorsiflexion 
and plantar flexion. Ultimately, he improved with surgical 
intervention, which questions when the optimal timing of 
intervention for PNIs from GSWs should occur.

CONCLUSION

is case highlights the ongoing debate between early 
versus delayed intervention for PNIs. Many factors must 
be considered when treating PNIs from GSWs. For each 
case, clinical judgment, injury mechanism, and risk-benefit 
analysis must be evaluated to determining each patient’s 
optimal treatment strategy.
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