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INTRODUCTION: Mortality after esophageal perforation is high irrespective of the treatment modality.
The rarity of traumatic esophageal perforations has made it difficult to conduct comprehensive studies
that can answer pertinent questions with regard to management.

PRESENTATION OF CASE: We report a case of through and through thoracic esophageal injury caused by an
assailant’s arrow in a young physically active male adult. Diagnosis was made on-table. He successfully
underwent primary repair of the esophageal injury 16 h post injury via a left thoracotomy. Recurrent
lung collapse and pleural effusion was managed with tube thoracostomy and chest physiotherapy.
DISCUSSION: Esophageal perforations occur infrequently and may produce vague symptoms leading to
diagnostic and therapeutic delays. High index of suspicion particularly in penetrating chest trauma fol-
lowed by relevant investigations may reduce delay. Principles of management include treatment of
contamination, wide local drainage, source control and nutritional support. Source control is achieved
surgically or through endoluminal placement of stents. Surgical options include primary repair, creation
of a controlled fistula by T-tube or esophageal exclusion.

CONCLUSION: Primary repair of traumatic injury to a healthy esophagus is feasible for cases diagnosed
early and without significant mediastinal contamination as in our case. Associated injuries are more likely
in such cases to lead to increased morbidity and prolonged hospital stay and must be handled carefully.
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1. Introduction

Mortality after esophageal perforation is high irrespective of the
modality of treatment [1-4]. Esophageal injuries also carry a high
morbidity and often result in increased duration of hospitalization
[5-7]. Different operative and non-operative approaches to treat-
ment have been reported with variable outcomes. It is also not clear
what factors determine successful management [1,8,9]. The rarity
of traumatic esophageal perforations does not allow comprehen-
sive studies to answer important questions regarding management.

This case report has been reported in line with the SCARE cri-
teria [10]. The patient was managed at Moi Teaching and Referral
Hospital (MTRH), which is a public teaching and referral hospital
with subspecialists in various disciplines.

2. Case

30 year old male was shot by an arrow which went through the
4th intercostal space just behind anterior axillary fold, penetrated
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the right chest wall to enter the chest cavity and lodged in the left
thoracic wall. A second arrow entered the axilla from the posterior
aspect of the upper part of the right arm. Pressure dressings had
been applied around the entry points of the arrows. There was no
obvious active bleeding externally. A chest radiograph done at the
referring facility showed an arrow traversing both chest cavities
superimposed on the cardiac silhouette (Fig. 1). The second arrow
had its tip superimposed on the humeral head.

Patient was referred to our facility, Moi teaching and referral
hospital (MTRH) from a peripheral facility. He received a unit of
packed red blood cells while on transit, intravenous fluids, and oxy-
gen. A dose of analgesic, antibiotics and tetanus toxoid had been
administered as per the referral note. Patient’s past medical history
was not significant for chronic illness or prior surgeries, and had no
reported drug or food allergies. He did not smoke or use alcohol. He
lived a very active life working on his family farm mostly by hand.

At the MTRH emergency department, initial vitals were blood
pressure 90/54 mmHg, pulse rate 90, SPO, 91% in room air, respi-
ratory rate 22 and temperature 36.6 °C. Patient was fully conscious
and complained of chest pain. Patient had equal bilateral chest
expansion and air entry but with extensive emphysema of the
left more than right chest wall. His blood pressures stabilized fol-
lowing resuscitation with crystalloids and dextran (Blood products
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Fig. 1. Chest radiograph of the patient; Single long arrow - arrow head super-
imposed on humeral head; Two long arrows - Arrow superimposed on cardiac
silhouette and lung field; Short arrows - emphysema over right and lateral chest
walls.

were not immediately available). Analgesics and antibiotics were
continued as per the treatment sheet. Renal function tests were
normal and hemoglobin was 12 g/dL (12.0-17.4 g/dL) with platelet
count of 187 x 103/pL (150-400 x 103/uL) and white blood cells
(WBC) of 13.23 x 103/uL (5.00-10.00 x 103/L). He was prepared
and wheeled to theatre stable about 15 h post injury. The lead was
a cardiothoracic surgeon.

Intra-operatively, the right axillary injury was dealt with first
as there was active bleeding after removal of pressure dressing.
A delto-pectoral groove incision was used to access the axilla and
a distal approach through floor of axilla was employed. The sev-
ered right axillary vein was identified and ligated. The right axillary
artery was not injured. The arrow head was identified, removed.
Incision was then closed.

Patient was repositioned for a left thoracotomy, about 16 h post
injury. Intra-op findings were 2 clean through and through cuts of
the anterior and posterior wall of the thoracic esophagus, and a left
hemothorax of about 500 mL. The arrow had gone through the left
lung to lodge into the left thoracic wall. There were no injuries to
the aorta and heart.

Arrow was gently pulled out. The esophagus was mobilized min-
imally at the level of injury. Minimal debridement was done; the
esophageal tissue was healthy without edema. There was no visi-
ble soiling around the injury. A nasogastric tube (NGT) was passed
into the stomach. Both posterior and anterior perforations were
repaired from outside in two layers with Silk over the NGT. Volume
of fluid suctioned from the left chest cavity was about 500 mL which
seemed like a mixture of blood and saliva. Irrigation and lavage of
the pleural cavity was done, left chest tube inserted and thoraco-
tomy incision closed in layers. Patient was then repositioned to
supine and a right chest tube inserted. It was deemed prudent to
insert a prophylactic right chest tube as the arrow had traversed
both chest cavities. Patient was transfused with 1 unit of packed
red blood cells intra-operatively. Unfortunately the NGT dislodged
at the time of reversal from anesthesia and the patient was nursed
without it.

Post-operative plan included nil per oral, intravenous fluids,
analgesics, antibiotics and proton pump inhibitors (PPIs). On the 6t
post-op day the left chest tube was removed. A contrast swallow
studies done on day 8 showed no leak at site of anastomosis with
contrast in the stomach. Subsequently patient was started on oral
sips. On day 10, patient developed respiratory distress necessitat-

ing an emergency chest radiograph which showed left lung collapse
without effusion. Left lung expanded on chest physiotherapy and
adequate analgesia.

A chest radiograph done on day 14 when patient went into dis-
tress again requiring oxygen showed a right pleural effusion with
the chest tube insitu. The chest tube was removed and another fixed
which drained serosanguinous fluid without food contents. Over
next several days, patient continued to improve and the chest tube
was removed. The patient was ambulant, doing self-care, off antibi-
otics and feeding normally. He was discharged on post-operative
day 25 for follow up at the specialist clinic. Patient was well and
feeding comfortably when he was seen at the outpatient clinic 3
weeks after discharge.

3. Discussion

In our case the patient factors were favorable; a previously
healthy 30 year old physically active male who was not a smoker.
Esophageal perforation was caused by low energy missiles result-
ing in 2 clean through and through cuts of the wall, with minimal
loss of tissue. Although patient manifested early features of shock,
resuscitation maintained the patient stable, and he had been started
on broad-spectrum antibiotics and analgesics within a short time
of injury. Diagnosis was made early on-table at exploration and
esophageal repair was done at the 16" hour. There was also mini-
mal soiling of the mediastinum. Contrast swallow studies done on
the 8" post-operative day showed no anastomotic leak with con-
trast in the stomach. There was no pooling of contrast at the level of
repair. Subsequently the patient was able to feed well and comfort-
ably. Notably, the patient had prolonged hospital stay of 25 days.
The additional 18 days were due to complications from other chest
injuries.

Esophageal perforations are transmural disruptions of the
esophagus that subsequently lead to leakage of intraluminal
contents into the surrounding mediastinum. This causes local
inflammation, a systemic inflammatory response, and eventually
the development of sepsis that results in significant morbidity and
mortality [1-4].

Overall, the most common mechanism of esophageal per-
foration is iatrogenic following endoscopic and other surgical
procedures [1-3,5,11]. Traumatic mechanisms may be either blunt
(e.g., motor vehicle crash) or penetrating (e.g., gunshot or stab
wounds). Other mechanisms include foreign bodies, spontaneous
rupture (e.g., Boerhaave syndrome), and ingestion of acid or caustic
substances.

Esophageal perforations occur infrequently and may produce
vague symptoms leading to diagnostic and therapeutic delays
[1,5,11]. Esophageal injury should be suspected in the predisposed
patient with symptoms of epigastric or chest pain, neck or throat
pain, and dysphagia. Physical examination findings might include
crepitus on the chest, neck, or face; neck swelling; epigastric ten-
derness; nasal voice; or sometimes normal examination findings.
Other early evidence might include a chest radiograph with medi-
astinal emphysema, free intra-abdominal air, or pleural effusion.
The mechanism of injury can be the greatest clue that would initiate
further workup. High index of suspicion particularly in penetrating
chest trauma followed by relevant investigations may reduce delay.

Diagnostic procedures include endoscopy, computed tomog-
raphy (CT) and a gastrografin esophagography. Gastrograffin
esophagography is the study of choice in suspected esophageal
perforations [5,8]. When gastrograffin study is negative despite sus-
picion of a perforation, CT scan with contrast which has the lowest
false negative rate of 1% comes in handy in making a diagnosis, [11].
A Gastrograffin study has a false negative rate of 10% and carries
the risk of chemical pneumonitis. Endoscopy carries the advantage
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of direct visualization, assessment of the size of perforation and
the viability of surrounding epithelium, and therefore doubles as a
diagnostic management planning tool. However, endoscopy carries
the risk of enlarging the perforation. In our case as indicated earlier,
the diagnosis was made on-table during emergency thoracotomy.

The principles of management after diagnosis of a perfora-
tion include treatment of contamination, wide local drainage,
source control and nutritional support. Drainage of the area is
achieved using chest tubes or imaging guided drains. Extensive
leaks may require thoracotomy with decortication or video assisted
thoracoscopy (VATS) where available. Source control is achieved
surgically or through endoluminal placement of self-expandable
metallic stents (SEMs). Surgical options include primary repair,
creation of a controlled fistula by T-tube or esophageal exclusion
in cases of large tissue defects. Approach to management may be
conservative or more aggressive depending on various factors.

Conservative treatment with cessation of oral intake, broad-
spectrum antibiotics, including antifungals and parenteral nutri-
tional support or enteral feeding access, is feasible for iatrogenic
perforations with minimal mediastinal soiling [8]. This manage-
ment is continued for 7 days and thereafter followed by contrast
esophagogram till leakage resolves so long as the patient demon-
strates improvement. In cervical perforations with no sign of
mediastinal contamination conservative approach or drainage only
may be sufficient initially [8,11].

The acute surgical treatment of esophageal perforation is aimed
at sealing the perforation and drainage of the mediastinum to pre-
vent sepsis [1,2,5,8,11]. Surgical approaches depend on the level of
perforation where high perforations are approached through a left-
sided neck incision, mid-esophageal through a right thoracotomy,
and distal esophageal through a left thoracolaparatomy.

Primary repair in two layers with or without reinforcement is
the treatment of choice for small perforations with healthy tissues
[6,8,12,13]. Several groups report good results with this technique
even in patients who come to surgery late [11]. However, in the
recent past some experts advocated that primary repair should
only be used in patients with early perforations and recommend
resection or diversion when the perforation is older than 24 h.

With severe contamination of the pleural cavity as occurs in
spontaneous perforations of the distal esophagus and in failed
conservative management then operative management is recom-
mended with drainage, debridement and closure where feasible
[2,5]. Extensive injuries with devitalized areas can be managed
with controlled fistula using a T-tube. Very large defects warrant
esophageal exclusion with creation of a cervical esophagostomy
and gastrostomy tube, with plans for future esophagectomy and
reconstruction with gastric, colon, or small bowel conduit [5,14].
In cases of malignant disease in the esophagus a resection is rec-
ommended.

There is growing use of self-expanding stents in benign
esophageal perforation. For small iatrogenic esophageal perfora-
tions, Self-Expandable Metallic Stents (SEMS) in combination with
thoracic tubes drainage have been used successfully [15,16]. SEMS
migration and difficult removal are however challenges in distal
esophagus as well as strictures with metallic stents [16].

Mortality rate associated with esophageal perforations ranges
between 10% and 40% and may depend on a variety of fac-
tors, including the cause of the perforation, the presence of any
underlying esophageal pathology, the location of the perforation,
diagnostic or treatment delay, the method of treatment employed,
comorbid conditions and the extent of the injury [2,3,5,16]. 2 series
showed that only time to diagnosis had an influence on mortality
[1,8]. A Swedish study showed the single most important factor
influencing mortality was the pre-op American Society of Anaes-
thesiologists (ASA) status [11].

For patients who survive esophageal perforations, high levels of
morbidity, long hospital and intensive care unit (ICU) stays have
been reported [5-7]. In our case the patient had prolonged hospi-
talization mainly due to associated chest injuries.

The Pittsburgh group has suggested a perforation severity score
(PSS) for better decision making in the management of esophageal
perforation [17]. The perforation severity score (PSS) is designed
to measure the seriousness of esophageal disruption by weighting
clinical variables, which are possible indicators of injury severity
and patient outcome. The score has been shown to predict morbid-
ity and mortality in select patient subgroups [18].

4. Conclusion

Primary repair of traumatic injury to a healthy esophagus is
feasible, especially for cases diagnosed early and without signifi-
cant mediastinal contamination as in our case. Associated injuries
are more likely in such cases to lead to increased morbidity and
prolonged hospital stay and must be handled carefully.
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