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Case Presentation

An 82-year-old male with a past medical history significant 
for coronary artery disease with three stents placed over the 
last 15 months, diastolic heart failure with preserved EF, atrial 
fibrillation on warfarin, colon cancer status-post sigmoid 
resection and prostate cancer status-post prostatectomy who 
presented with three episodes of melena, hematemesis, and 
weakness. The patient was in his usual state of health prior 
to these symptoms. He had no history of gastrointestinal 
(GI) bleeding or other GI pathology and was a non-drinker 
and non-smoker. He denied frequent use of non-steroidal 
anti-inflammatory medications. 

Hospital Course

The patient initially presented to an outside hospital where he 
had a hemoglobin of 9.6 g/dL (baseline of approximately 11 g/
dL) and had an International Normalized Ratio (INR) of 3.5. 
The patient was given subcutaneous vitamin K and transfused 
with packed red blood cells and fresh frozen plasma. Given 
the persistence of melanotic stools and blood via nasogastric 
lavage, he was transferred to the intensive care unit (ICU). 
The patient was stabilized and transferred to Thomas Jefferson 
University Hospital (TJUH) for further care. No procedures 
were performed prior to transfer.

At the time of presentation to the TJUH ICU, the patient’s 
vital signs were as follows: temperature 96.3° F, blood pressure 
135/56, pulse of 77 and irregularly irregular, respiratory rate 
16, and oxygen saturation 96% on room air. His hemoglobin 
was 8.0 g/dL, platelets were 142,000 cells/mcL, and INR was 
1.71. His physical exam was remarkable for slight epigastric 
tenderness and red blood return from the nasogastric tube that 
did not clear with lavage.

The decision was made to take the patient for esophagogastrodu-
odenoscopy (EGD) and he was intubated prior to the procedure 
for airway protection due to persistent hematemesis. EGD 
showed no active signs of bleeding. However, it was remarkable 
for suspected Barrett’s esophagus, a gastric ulceration covered 
by eschar and a gastroesophageal (GE) junction ulceration that 
was likely the original bleeding source. Biopsies were obtained 
from the distal esophagus and stomach. The patient was 
extubated without incident and remained stable over the next 
several hours. 

After the patient’s first oral intake post-EGD, he became 
nauseated and began to vomit large quantities of bright red 

blood. The patient was emergently intubated and underwent 
a repeat EGD, which revealed a perforation at the gastro-
esophageal junction. Subsequently, his abdomen became 
progressively more distended and tympanitic. The following 
upright x-ray was taken (Figure 1).

A STAT surgery consult was called for acute esophageal 
perforation. Meanwhile, the patient became hypotensive 
requiring aggressive fluid resuscitation, massive transfusion 
protocol and vasopressors. As the surgeons arrived at bedside, 
the patient lost his pulse. Telemetry and exam revealed pulseless 
electrical activity and a Code Blue was called. Advanced cardiac 
life support was performed by a multidisciplinary team. 
Approximately 5 minutes into the Code, the patient’s abdomen 
was emergently decompressed with a midline abdominal 
incision. The patient regained a pulse approximately fifteen 
minutes after resuscitation began. The patient remained 
intubated and unresponsive to any stimulus. Blood work 
revealed a severe metabolic acidemia with a pH of 6.8. After 
discussion with the family, life support was discontinued and 
the patient expired. Pneumomediastinum causing cardiac 
tamponade physiology and abdominal compartment syndrome 
causing lack of venous return and output was thought to be the 
cause of the rapid demise in the setting of subdiaphragmatic 
Boerhaave’s syndrome.

Discussion

Cardiac function and a perfusing pulse returned shortly after 
abdominal decompression. Unfortunately, despite the delivery 
of high quality chest compressions, the lack of preload meant 
that there was likely little to no cardiac output. This phenomenon 
has been described in two previous case reports, one of which 
described cardiac arrest due to tension pneumomediastinum 
from supradiaphragmatic Boerhaave’s.1,2

Boerhaave’s syndrome is a rare condition first described in 1724 
by Dr. Herman Boerhaave after the post-mortem examination of 
Baron de Wassenaer.3 The pathophysiology of this syndrome is 
a rapid increase in intralumenal esophageal pressure (classically 
from retching or vomiting) combined with negative intrathoracic 
pressure leading to a spontaneous transmural esophageal rupture. 
As the esophagus is the only part of the digestive tract that lacks a 
serosal layer, it is most susceptible to perforation. The tear occurs 
in the left posterio-lateral aspect of the distal esophagus in 90% 
of cases, approximately 2-4 cm longitudinally in an area thought 
to be an anatomical weak spot.4 
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The incidence of Boerhaave’s syndrome is estimated to be 3 
in 50,000-100,000 hospital admissions, but true figures are 
difficult to determine due to the rarity of the syndrome.5 The 
male to female ratio has been reported as high as 5 to 1 and 
no racial predilection has been identified.4 Expulsion of oral 
and gastric contents into the mediastinum and pleural space 
leads to local inflammation and systemic sepsis with an initial 
associated mortality of 30% which, if left untreated, nears 
100%.6 Diagnostic delays are common as the initial presentation 
is often nonspecific, which is historically related to an increase 
in morbidity and mortality.7

Spontaneous esophageal ruptures account for 15-30% of 
all esophageal ruptures, whereas iatrogenic causes account 
for 50-60%, and traumatic ruptures another 10-15%.7-11 

Spontaneous rupture is most closely associated with chronic 
alcohol use (40%), a history of gastric or duodenal ulcers (41%), 
anorexia nervosa, and bulemia nervosa.12 Most patients present 
with chest or epigastric pain (85-90%) and vomiting (71%).8,13 

The classic Mackler’s triad is the constellation of vomiting, 
lower chest pain, and subcutaneous emphysema. One series of 
127 patients found that subcutaneous emphysema was present 
in 47% of the cases.8 In our patient, the rupture occurred below 
the diaphragm, which led to his abdominal distention and 
ultimate deterioration. By location, the most common site of 
rupture is the thoracic espohagus.4 In another series of 119 
patients, ruptures by esophageal location were 13% cervical, 
80% thoracic, and 7% abdominal.11 

Routine imaging remains critical in diagnosis. Left-sided pleural 
effusion and corresponding pneumothorax 80-90% of cases will 
have with or without a widened mediastinum on upright chest 
x-ray.13 Most importantly in our case, subdiaphragmatic free air 
was the critical imaging finding. The “V sign of Naclerio” may 
also be present, which is a v-shaped radiolucency encompassing 
pleural and mediastinal structures.5 However, plain radiographs 
can be normal in 12-33% of cases of esophageal perforations.14 

Computed tomography is most sensitive for this syndrome, 

Figure 1. Upright chest x-ray with arrows indicating the diaphragm
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which may demonstrate an esophageal communication 
and mediastinal free air. Due to the emergent nature of this 
syndrome, a CT of the chest is not always feasible.

Laboratory testing provides little in terms of diagnosis, as there 
is no one result that may be suggestive of the diagnosis. If pleural 
effusion is present a pleural fluid analysis may demonstrate 
undigested food, a low pH and a high amylase level. In pleural 
fluid concerning for esophageal rupture, a water-soluble 
(Gastrografin) contrast esophagram should be performed to 
confirm the diagnosis.15,16 However, there is a 10% false negative 
rate associated with contrast esophagrams.8 In those instances, 
if the clinical suspicion is still high, a barium swallow study or 
CT of the chest are an appropriate next step in management. 
Although barium is known to cause inflammation and 
subsequently fibrosis when in contact with the mediastinum, it 
is superior in demonstrating small perforations.

The insufflation necessary for EGD could pose the risk of 
evolution of perforation and further free air into thoracic or 
abdominal spaces. EGD itself carries approximately a 0.4% 
overall risk of perforation, with diagnostic accounting for 
0.03%, dilation 0.25% and notably dilation for alchalasia 4%.17 

As most endoscopic procedures are to explore pathology 
related to strictures, the diseased portions of esophagus are 
often the weakest points and the areas of iatrogenic rupture.17 

Per GI reports, our patient’s rupture was not at the site of 
previous biopsy but more likely at the site of previously noted 
GE-junction ulceration. Although inadvertent, the insufflation 
during the second EGD that demonstrated the perforation led 
to an increase in amount of subdiaphragmatic free air and an 
acceleration of our patient’s disease. 
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