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Abstract

Background: Esophageal injuries following penetrating thoracoabdominal gunshot wounds are rare (<1% of trauma admissions)
and carry substantial morbidity if diagnosis and treatment are delayed. We describe two patients with similar injury patterns
who were managed with different surgical strategies and summarize the recent literature to contextualize decision-making.
Case Presentations: Case 1 involved a 28-year-old male with thoracoabdominal gunshot trauma, right hemopneumothorax,
and distal esophageal leak. Following initial abdominal repair of the diaphragm and esophagus with jejunostomy, a persistent
esophageal fistula was detected on postoperative day 5. Endoscopic stent placement achieved complete resolution within 4 weeks.
Follow-up at 1, 3, and 6 months revealed normal swallowing with no late fistula.

Case 2 concerned an 11-year-old male with hemodynamic instability after a trans-thoracic gunshot wound causing bilateral
diaphragmatic, gastric, and hepatic injuries. A right thoracotomy with primary esophageal repair was performed. Recovery was
uneventful. At 3 and 6 months, oral intake was well tolerated with no fistula or stricture.

These cases emphasize tailoring the surgical approach to hemodynamic status and imaging findings. A stepwise strategy with
delayed thoracic intervention and endoscopic stenting can limit initial invasiveness in stable patients, whereas immediate
thoracotomy is lifesaving in unstable cases. Contemporary series support early diagnosis, selective use of endoscopy/stenting, and
structured nutritional support to reduce leak risk and mortality.

Conclusion: Individualized timing and modality of surgical intervention, combined with multidisciplinary coordination, are
pivotal to optimizing outcomes in penetrating esophageal trauma.(International Journal of Biomedicine. 2026;16(1):107-110.)
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Introduction approaches—including endoscopic stenting and delayed
repair—may be suitable for stable patients.* We report two
Penetrating  esophageal trauma is uncommon, cases of penetrating thoracoabdominal gunshot wounds

accounting for less than 1% of all trauma admissions, but it
carries a high risk of morbidity and mortality due to delayed
recognition, mediastinitis, and sepsis.! Early diagnosis remains
challenging because clinical manifestations are often subtle
and masked by concomitant thoracoabdominal injuries.?
Optimal surgical management remains debated and largely
depends on hemodynamic stability, extent of contamination,
and associated organ injuries.> Immediate thoracotomy and
primary repair are recommended in unstable patients or when
contamination is severe, while staged or minimally invasive

involving the esophagus, managed with different surgical
strategies according to physiological status: a stepwise
approach versus immediate thoracotomy. Their comparison
is followed by a brief review of the current literature to
contextualize evolving surgical decision-making in this rare
but life-threatening condition.?

The cases were retrospectively reviewed at the
University Hospital of Trauma (Tirana, Albania), focusing on
clinical presentation, imaging findings, surgical management,
and postoperative outcomes. Diagnostic evaluation included
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contrast-enhanced computed tomography (CT) and contrast
swallow studies, performed according to institutional trauma
protocols.

To provide clinical context and comparative
interpretation, a brief review of relevant publications on
penetrating esophageal injuries and their surgical management
was conducted using PubMed. Priority was given to recent
articles and reviews discussing the timing of intervention,
the choice of surgical approach, and the role of endoscopic
stenting. The aim was to situate the reported cases within
the current evidence and highlight practical decision-making
considerations.

Case Presentations

Case 1

A28-year-oldmalesustainedathoracoabdominal gunshot
wound. Initial imaging revealed a right hemopneumothorax,
diaphragmatic laceration, and distal esophageal leakage.
The patient underwent abdominal repair of the diaphragm
and esophagus and a feeding jejunostomy. On postoperative
day (POD) 5, clinical suspicion and imaging confirmed a
persistent esophageal fistula (Grade 5). Endoscopic esophageal
stenting was performed, with complete resolution within 4
weeks. Oral diet was progressively reinstated. Follow-up at
1, 3, and 6 months showed normal swallowing and no late
fistula or stricture. Preoperative imaging is shown in Figure
1; postoperative imaging after endoscopic stent placement is
shown in Figures 2 and 3.

Fig. 1. Preoperative CT scan showing right
hemopneumothorax and distal esophageal leak.
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Fig. 2. Postoperative CT scan after endoscopic
stent placement demonstrating containment of
the esophageal leak.

Fig. 3. Six-month follow-up CT scan showing
complete healing of the distal esophageal
lesion with no evidence of leak or mediastinal
collection. Lung fields are clear and
symmetrically expanded.

Case 2

An 1l-year-old male presented hemodynamically
unstable following a trans-thoracic gunshot wound with entry
at the left anterior axillary line and exit at the right mid-axillary
line. Emergency laparotomy identified bilateral diaphragmatic
tears, gastric injury, and segment VII liver involvement. A
contrast-enhanced CT scan subsequently demonstrated a lower
esophageal leak. The patient underwent right thoracotomy
with primary esophageal repair. Postoperative recovery was
uneventful. At 3- and 6-month follow-up, oral feeding was well
tolerated without dysphagia, fistula, or stricture. Preoperative
imaging is shown in Figure 4; three-month postoperative
imaging is shown in Figure 5.

Fig. 4. Preoperative CT scan demonstrating
lower esophageal leak and associated
thoracoabdominal  injuries  (diaphragm,
stomach, and liver involvement).

Fig. 5. Three-month postoperative CT
scan showing intact esophageal repair
with normal mediastinal structures and no
recurrence of leak.
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Discussion

These cases illustrate two complementary paradigms in
managing penetrating esophageal injuries. In stable patients,
staged management with early nutritional access, vigilant leak
surveillance, and selective endoscopic stenting can obviate
the need for immediate thoracotomy while achieving durable
healing. In unstable patients or when contamination is extensive,
prompt thoracic exploration and primary repair remain the
standard. Key decision factors include hemodynamic status,
injury location, contamination burden, associated injuries, and
institutional expertise.

Endoscopic stenting has emerged as a valuable adjunct
in managing postoperative leaks and selected traumatic
perforations, serving as a bridge to recovery while protecting
the repair and enabling enteral nutrition. A multidisciplinary
approach—including trauma surgery, thoracic surgery,
endoscopy, intensive care, radiology, and nutrition—optimizes
timing and reduces complications. Reported predictors of
adverse outcomes include delayed diagnosis (>24 hours),
mediastinal contamination, and severe associated injuries.
Early recognition, tailored repair or diversion, and structured
follow-up are therefore essential. Representative images for
both cases are shown in Figures 1-4.

Over the last decade, several multicenter and registry-
based studies have refined the management of penetrating
esophageal trauma. The AAST and EAST collaborative
analyses ¢ emphasize that early recognition within 24 hours
remains the strongest predictor of survival. Contemporary
reviews highlight the progressive role of endoscopic
interventions, including stenting and vacuum-assisted closure,
as adjuncts to surgical repair.

Studies comparing immediate thoracotomy to staged or
minimally invasive approaches show comparable mortality
when the delay does not exceed 24 hours, and contamination
is controlled.?2 Early nutritional support via jejunostomy and
the selective endoscopic therapy have been associated with
reduced mediastinitis and shorter hospital stay.

Literature increasingly emphasizes the role of coordinated
care among trauma surgeons, thoracic surgeons, and endoscopists
in individualizing treatment. The use of standardized
postoperative imaging and nutritional follow-up, as illustrated
in our two cases, aligns best with WSES recommendations.?

Our two cases exemplify opposite but equally valid
management paths: a stable adult patient benefiting from
minimally invasive stenting, and a hemodynamically unstable
pediatric patient salvaged through immediate thoracotomy.
Both strategies achieved leak control and functional recovery
without stricture, consistent with the <10% leak rate reported
in contemporary series when treatment is individualized.

Taken together, the synthesis of recent evidence
supports a paradigm shift from a one-size-fits-all surgical
model to physiology-driven decision-making. Early imaging,
timely intervention, and the selective use of endoscopic stents
have markedly improved survival and functional outcomes in
penetrating esophageal trauma.

Penetrating esophageal injuries remain uncommon
but clinically formidable because early signs can be subtle

while the risk of mediastinitis and sepsis rises rapidly with
delay. Extensive multiinstitutional experience emphasizes
that timely diagnosis (ideally <24 hours), adequate source
control, and restoration of alimentary continuity are the pillars
of care.®® Our two cases reinforce that the choice between
immediate thoracic exploration and a staged approach should
be individualized, primarily based on hemodynamic status,
associated injuries, the anatomic location of the perforation,
and contamination burden.

In unstable patients, prompt thoracic exposure with
primary repair remains the standard because it achieves
rapid control of contamination and bleeding and permits
wide mediastinal debridement when needed.® By contrast,
in physiologically stable patients without overwhelming
contamination, a stepwise plan that prioritizes early
nutritional access (e.g., feeding jejunostomy), vigilant
leak surveillance, and delayed thoracic intervention can be
both safe and organpreserving.* Observational series and
contemporary reviews suggest that this selective strategy does
not compromise outcomes when strict monitoring and early
reintervention thresholds are observed.*28

Therapeutic endoscopy with covered stent placement
has emerged as an effective adjunct for postoperative leaks and
certain contained traumatic perforations, reducing ongoing
contamination, protecting the repair, and enabling enteral
nutrition.*%12 In Case 1, an esophageal fistula identified on
POD 5 was successfully bridged with an endoscopic stent,
with complete resolution after four weeks and excellent
mediumterm function. Systematic appraisals indicate that
stent therapy is most effective when instituted early, in the
absence of uncontrolled sepsis, and when accompanied by
drainage and antibiotic therapy; careful followup is essential
to detect migration or stricture.*

Clinical suspicion must remain high in thoracoabdominal
gunshot wounds that traverse the mediastinum. Crosssectional
imaging with contrast, selective contrast swallow, and early
endoscopy are complementary modalities; institutional
protocols that integrate these tests shorten timetodiagnosis
and improve outcomes.>%2 The World Society of Emergency
Surgery (WSES) guidelines support tailored diagnostic
algorithms and emphasize damagecontrol principles in
unstable patients.?

Across historical and contemporary cohorts, predictors
of morbidity and mortality include delayed presentation (>24
hours), extensive mediastinal contamination, cervical vs.
thoraciclocationdifferences,andsevereassociatedinjuries.&2210
Registry analyses underscore that noniatrogenic esophageal
trauma frequently coexists with major thoracoabdominal
injuries, making coordinated, multidisciplinary management
pivotal. 22 Our cases align with these observations: the unstable
pediatric patient benefited from immediate thoracotomy and
primary repair, whereas the stable adult patient achieved
healing with a staged, minimally disruptive pathway.
Implications for practice. These experiences support a
pragmatic algorithm: (i) resuscitate and triage by physiology;
(i1) obtain early crosssectional imaging + endoscopy; (iii)
choose immediate thoracic repair when unstable or when
contamination is diffuse; (iv) consider staged management
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with nutritional access and selective stenting when stable
and contamination is limited; and (v) ensure structured
followup to detect late complications such as leak, stricture, or
dysphagia.*?? Within such a framework, individualized timing
and modality of intervention, together with early nutrition
and close surveillance, optimize functional recovery while

minimizing reoperation and longterm morbidity.

Conclusion

Tailored surgical strategies based on physiological
status and imaging are central to successful outcomes in
penetrating esophageal trauma. Staged management with
endoscopic stenting can be effective in stable patients, while
immediate thoracotomy is indispensable in unstable scenarios.
Multidisciplinary coordination and early nutritional planning
are crucial to minimize leaks, infections, and long-term
morbidity.
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