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ABSTRACT
Background: Pneumoperitoneum following cardiopulmonary
resuscitation (CPR) is a very rare complication with a challenging
management. In this paper we describe the management of a
patient who suffered a blowout of his colorectal anastomosis
after undergoing CPR for a cardiac arrest in the early post-
operative period. Additionally, we present a thorough literature
review of the management of CPR-related pneumoperitoneum.
Summary: Five days after a sigmoid resection for colon cancer,
a 71-year-old male went into pulseless electrical activity and
CPR was initiated, with complete clinical recovery. After CPR
the patient was found to have new hydropneumothorax and
pneumoperitoneum. Because he had a normal abdominal
examination, lack of leukocytosis, and no evidence of a bowel
perforation on water-soluble CT imaging, the patient was
initially managed non-operatively with close clinical follow-up.
However, he failed the non-operative management and ultimately
required a laparotomy demonstrating a blowout of his colonic
anastomosis. Conclusion: Physicians should remain aware
of the risk of damage to fresh bowel anastomoses following
CPR. There should be a low threshold for surgical exploration in
patients that develop CPR-related pneumoperitoneum soon after
intestinal surgery, even when patient’s clinical status is stable.
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Introduction

While cardiopulmonary resuscitation (CPR) is a
life-saving intervention, it can also result in unin-
tended iatrogenic complications with an inci-
dence of 21% to more than 65%

The most common CPR-related injuries occur in
the neck and chest and include rib and sternal
fractures, cardiac contusions, hemopericardium,
lung contusions, pneumothorax, and hemotho-
rax [,

CPR can also cause intra-abdominal injuries
such as liver and spleen lacerations 4, gastric
perforations Bl, traumatic pancreatitis 671, and
bowel perforation 2.

A review of the literature found that intestinal
anastomosis blowout has not been previously
described as a complication of CPR. In this arti-
cle we report a patient who suffered a blowout of
his colorectal anastomosis after undergoing
CPR for a cardiac arrest in the early post-opera-
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Figure 1. Coronal CT scan two days after an open sigmoid r

of anastomotic leak (arrow).

The patient was recovering well when, in the
middle of post-operative night 5, he suffered a
vasovagal cardiac arrest after standing up
quickly from a laying down position to go to the
restroom. He was witnessed to immediately fall
to the ground, was found to have profound hy-
potension and bradycardia, and soon thereafter
went into pulseless electrical activity (PEA).
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tive period. A review of the management of this
rare but serious complication is also presented.
Case Description

A 71-year-old man diagnosed with sigmoid colon
cancer underwent an uneventful open sigmoid
resection, with creation of a new colorectal anas-
tomosis using a 29-mm Curved Intraluminal Sta-
pler (ETHICON™). Intraoperative provocative
testing of the new anastomosis with air insuffla-
tion per rectum via a rigid proctoscope revealed
no air leaks. On the first post-operative day, the
patient developed breathing difficulties which
progressed to respiratory failure requiring endo-
tracheal intubation and ventilatory support on
post-operative day 2. CT imaging two days after
the surgery showed severe right-sided aspira-
tion pneumonia, without any evidence of anas-
tomotic leak (Figure 1). Patient was started on
broad-spectrum antibiotics, and 48 hours later
he was successfully extubated to room air.

o
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esection showing postsurgical changes without evidence

Cardiopulmonary resuscitation (CPR) measures
were immediately initiated, including endotra-
cheal intubation, with return of spontaneous cir-
culation (ROSC) after 8 minutes. Repeat CT im-
aging a few hours later showed new bilateral hy-
dropneumothoraces, multiple bilateral rib frac-
tures, and new intra-peritoneal air near the anas-
tomosis and tracking into the soft tissues under
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the midline laparotomy incision without extrava-
sation of contrast (Figure 2). Ten hours after

CPR the patient was successfully extubated,
and demonstrated a complete clinical recovery.

Figure 2. Axial CT scan after CPR showing new extraluminal air near the anastomosis and tracking into the soft tissues

under the midline laparotomy incision (arrows).

Given his normal clinical status, absence of
signs of peritonitis on physical examination, nor-
mal white count, and lack of contrast extravasa-
tion on abdominal CT imaging, the decision was
made to observe the patient’s intraperitoneal air
without immediate surgical intervention. After 24
hours of clinical normality (afebrile and normo-
tensive with normal heart rate and absence of
abdominal pain or distension) and absence of
leukocytosis, patient was found to have a small
amount of feculent material present in the mid-
line laparotomy wound. An anastomotic leak
was suspected, and patient was taken emer-
gently to the operation room for an abdominal
exploration.

During surgery, the colorectal anastomosis was
found completely disrupted, with the two ends
disconnected, resulting in feculent contamina-
tion of the pelvis. The rectal end was closed with
non-absorbable sutures and left as a blind limb
(Hartmann’s pouch). The colonic end was
brought up as an end-colostomy. After the ab-
dominal cavity was thoroughly irrigated, two
closed drains were placed in the deep pelvis.

Subsequently, the patient had an uneventful re-
covery and was discharged to home after the
drains were removed.

Discussion

Pneumoperitoneum following CPR is a rare
complication with a challenging management.
Based on mechanism, post-CPR pneumoperito-
neum can be considered primary or secondary.
Primary pneumoperitoneum after CPR results
from perforations of the gastrointestinal tract,
most commonly the esophagus and stomach [,
During CPR, air can track from the esophagus to
the stomach secondary to chest compressions
or ventilation, increasing gastric pressure caus-
ing mucosal tears or, more rarely, perforation [,
In most cases, perforations occur in the lesser
curvature of the stomach near the gastro-esoph-
ageal junction. This area is the least elastic part
of the stomach due to fewer mucosal folds and
fixation by the gastro-hepatic ligament [,
Although less common, CPR has also been re-
ported to cause perforation of the gastrointesti-
nal tract distal to the stomach, such as duode-
num and colon 219,
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In our patient, it appears that post-CPR pneu-
moperitoneum resulted from a blowout of a fresh
colonic anastomosis. To the best of our
knowledge, this complication is the first reported
case of its kind.

There are several possible explanations for this
complication. It is possible that chest compres-
sions and ventilation increased intraperitoneal
and intra-luminal pressure, and mechanically
disrupted a fresh bowel anastomosis. Perhaps
reduced abdominal visceral perfusion during the
PEA led to ischemia of the anastomosis with
subsequent perforation. Another possibility is
that an anastomotic leak caused the cardiac ar-
rest and thus preceded the CPR. However, the
patient’s unremarkable clinical status prior to the
syncopal episode, CPR, and the intra-operative
finding of complete anastomotic separation favor
a mechanical blowout of the colonic anastomo-
sis from increased intra-colonic pressure.
CPR-related pneumoperitoneum can also be
secondary to pneumothorax or pneumomedias-
tinum causing an air leak that migrates to the ab-
domen through physiologic (e.g. foramen of
Winslow) or iatrogenic diaphragmatic apertures
[5, 11].

Given the difficulty to quickly differentiate be-
tween primary and secondary causes of pneu-
moperitoneum following CPR, management of
post-CPR pneumoperitoneum can be challeng-
ing for physicians caring for these critically ill pa-
tients.

Although it might be tempting to proceed with im-
mediate surgical exploration of the abdomen in
patients with pneumoperitoneum following CPR,
it is important to realize that about one third of
laparotomies fail to demonstrate visceral perfo-
ration, even in the presence of massive pneu-
moperitoneum following CPR [214 Further-
more, pneumoperitoneum without recognizable
gastro-intestinal perforation was found on au-
topsy in several cases of patients who did not
survive CPR [15-16],

Given low yield of exploratory laparotomy for pa-
tients with post-CPR pneumoperitoneum, it is
crucial to avoid unnecessary surgery in these
critically ill patients, as operative interventions

immediately after resuscitation are associated
with potentially high morbidity and mortality.

As a result, different management algorithms
have been shared to address this dilemma, and
they are dependent on the patient’s history and
clinical stability.

If the patient with post-CPR pneumoperitoneum
is hemodynamically stable, prompt imaging such
as chest x-ray or abdominal x-ray, esoph-
agogram, or CT of the neck, chest and abdomen
with oral contrast can be pursued 71, Further, a
nasogastric tube (NG) can be diagnostically
helpful and potentially therapeutic. Abdominal
distention following CPR not relieved by an NG
tube is highly suggestive of a pneumoperito-
neum caused by esophageal or gastric perfora-
tion 1181,

When available, esophagogastroduodenoscopy
(EGD) and bronchoscopy should both be done
in patients who have pneumoperitoneum after
CPR, in order to diagnose esophageal, gastric,
duodenal, or tracheobronchial injuries [,

If the patient remains in a stable clinical condi-
tion without signs of peritonitis and imaging stud-
ies are negative, a non-operative approach can
be pursued 1612201 However, the patient should
be closely followed, with serial physical exami-
nation and repeat complete blood counts to eval-
uate for developing peritonitis 16 191,

Diagnostic peritoneal lavage (DPL) may be a
reasonable alternative to surgical exploration in
patients without signs of peritonitis and where in-
vestigative capabilities such as EGD or CT scan
are not available [*°l. DPL could also prove ben-
eficial in potentially avoiding laparotomies when
clinical examination of the abdomen is not relia-
ble (such as in intoxicated or obtunded patients)
[141 However, is important to understand that de-
spite high negative predictive values of 97-98%
211 a negative DPL does not always rule out an
intra-abdominal injury [16]

Exploratory laparotomy is always indicated if
there are signs of peritonitis, even with normal
investigative studies 16191,

As outlined above, our patient developed hydro-
pneumothorax and pneumoperitoneum after
CPR. Because he had a normal abdominal
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examination, lack of leukocytosis, and no evi-
dence of a bowel perforation on water-soluble
CT imaging, he was initially managed non-oper-
atively with close clinical follow-up. However, he
failed the non-operative pathway and ultimately
required a laparotomy demonstrating a blowout
of his colonic anastomosis.

Based on our experience with the failure of non-
operative management in our post-surgical pa-
tient, we propose a lower threshold for surgical
exploration in patients that develop CPR-related
pneumoperitoneum soon after abdominal sur-
gery, especially when a new bowel anastomosis
is created.

Conclusion

Physicians should remain aware of the risk of
damage to fresh bowel anastomoses following
CPR. There should be a low threshold to return
to the operating room when the patient develops
CPR-related pneumoperitoneum soon after in-
testinal surgery, even when patient’s clinical sta-
tus is stable.

Lessons Learned

The management of pneumoperitoneum after
CPR can be challenging for physicians caring for
these critically ill patients. Surgical re-explora-
tion would avoid delays in the treatment of pa-
tients that develop CPR-related pneumoperito-
neum soon after intestinal surgery.
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