
Anorexia–bulimia is a common psychiatric affliction in the 
adolescent female populations [1]. An increasing occurrence of 
eating disorders in non-western countries has been associated 
with cultural transition and globalization, including moderniza-
tion, urbanization, and media-exposure promoting the western 
beauty ideal. Despite the lower prevalence of obesity in Korea 
compared with Western countries so far, the incidence of eating 

disorders in Korean adolescents has been increasing, especially 
female teens [2]. 

Though infrequent, errant eating behavior results in acute 
gastric distension (AGD), which can induce abdominal com-
partment syndrome (ACS) [3]. As acute gastric dilation pro-
gresses, intra-abdominal pressure (IAP) is increased, and the 
viability of multiple organs is threatened when the effective 
circulatory volume is decreased. When severe, it may end in 
hemodynamic instability, shock, or even death. Therefore, eating 
disorders may have a higher incidence of fatal outcomes than 
expected, because of episodes of acute gastric dilatation followed 
by ACS. 

We experienced the intra-operative death of the young fe-
male patient with severe gastric distension, who had suffered 
from an eating disorder. Though eating disorders have become 
serious social and medical issues in our country, most clinicians 
may not perceive eating disorders as the cause of life-threatening 
situations. Therefore, we would like to introduce and discuss this 
case so that anesthesiologists have knowledge of rare but pos-
sible serious complications and are better able to cope with that.

 Case Report

A 21-year-old female with a history of bulimia nervosa came to the emergency room due to severe abdominal pain after 
excessive eating five hours previously. On arrival at the emergency room, extreme abdominal distension was detected and 
the patient’s legs changed color. Computed tomography suggested severe gastric dilatation, so abdominal compartment 
syndrome was suspected and an emergent laparotomy was supposed to be conducted. Though anesthesia was induced 
without event, abrupt hemodynamic collapse developed just after the operation started. In spite of active resuscitation 
for 29 min, the patient did not recover and expired. As the incidence of eating disorders is increasing, anesthesiologists 
should keep in mind the possibility of abdominal compartment syndrome in patients with a recent history of binge eat-
ing, and prepare optimal anesthetic and resuscitation remedies against sudden deteriorations of a patient’s condition. 
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Case Report

A 21-year-old female patient (162 cm, 48.4 kg) visited the 
emergency room with abdominal pain after eating a heavy meal 
five hours previously. She had been treated at a local psychiatric 
clinic for anorexia nervosa and bulimia nervosa, and she had a 
relatively low body mass index of 18.44 kg/m2. 

While visiting the emergency room, her abdomen looked 
markedly distended. She suffered from nausea and retching but 
was unable to vomit. Her vital signs upon arrival at the emergen-
cy room were as follows: Blood pressure 128/83 mmHg, pulse 
78 beats/min, respiratory rate 18 breaths/min, and a body tem-
perature of 36.8oC. Chest AP and simple abdomen flat upright 
view revealed that the stomach was full of food material with 
air-fluid level. Computed tomography showed a massive gastric 
overdistension with pneumoperitoneum (Fig. 1). A Foley cathe-
ter was inserted into the bladder cavity, and the amount of urine 
there was nearly zero (Fig. 2). Levin tube insertion revealed that 
the material in her stomach was incompletely digested and that 

drainage was not effective. The initial complete blood cell count 
was within normal ranges, including a hemoglobin level of 12 g/dl. 
Blood chemistry had no unusual characteristics except doubly 
elevated levels of amylase and lipase. 

While going through the various examinations, the emer-
gency specialist noticed that her both lower extremities were 
turn to be cyanosis. The pulsation of both lower extremities 
could not be checked. Furthermore, her heart rate was changed 
to a tachycardic rate of 135–143 beats/min two hours after it 
was first checked. Therefore, the surgeon decided to perform an 
emergency exploratory laparotomy in the operating room. 

As the patient entered the operating room, she displayed a 
slightly drowsy mental disorder with fast and shallow respira-
tion. Her approximate breathing rate was more than 30 breaths/
min. 

We applied invasive arterial pressure monitoring with a 20 G 
angiocatheter on her right radial artery and inserted a 7 French 
central line catheter on her left internal jugular vein subsequent-
ly, prior to induction. Just as before the induction, her blood 

A B

Fig. 1. (A) Simple upright abdominal 
radiography shows that markedly dis-
tended stomach with food materials occu-
pying almost entire abdominal cavity. 
Note that there is moderate amount of 
pneumoperitoneum, sugge sting gastric 
perforation. (B) Markedly distended stomach 
with food material. Note that pneumatosis 
along the gastric wall, suggesting infarc-
tion (white arrows).

A B

Fig. 2. (A) Sagittal scan of abdomino-pelvic 
CT. It shows that markedly dis tended 
stomach with food materials causing 
displacement of intra-abdominal organs. 
(B) Collapsed IVC suggesting hypovolemia 
(white arrowhead).
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pressure dropped to 80/48 mmHg, her heart rate was 110 beats/
min, and her mental status turned to a stupor. We tried to oxy-
genate the patient with a mask fitting and insufflations of 100% 
oxygen for several minutes. Anesthetic induction was conducted 
with midazolam 3 mg and then rocuronium 50 mg IV bolus, 
and 1 min after endotracheal intubation was performed without 
prior positive pressure ventilation with the facial mask. Just after 
intubation, the patient’s vital signs were tolerable, with a blood 
pressure of 91/42 mmHg and a heart rate of 116 beats/min. 
For anesthetic maintenance, sevoflurane inhalation with remi-
fentanil continuous infusion was started. A few minutes after 
induction, the first arterial blood sample for blood gas analysis 
was drawn, and the results indicated both mixed metabolic aci-
dosis and respiratory alkalosis (Table 1). Hyperkalemia was also 
detected at 7.4 mmol/L, so the anesthesiologist ordered that a 
nurse get calcium, sodium bicarbonate, and insulin. At that time, 
the anesthesiologists noticed that the electrocardiogram read-
ings seemed abnormal. Meanwhile, just after the abdominal cav-
ity was opened and the gastric contents were sucked out through 
a small gastric incision, her blood pressure abruptly dropped 
to 36/22 mmHg (Fig. 3), and the electrocardiogram showed 

bizarre and wide QRS. Immediate treatment was conducted, 
which included the rapid infusion of 800 ml of crystalloid and 
400 ml of colloid fluid, the start of a continuous infusion of 
norepinephrine at 0.3 µg/kg/min, the bolus administration of 
300 mg of calcium, and 20 mEq of sodium bicarbonate. How-
ever, her tremendously decreased blood pressure could not be 
restored and her cardiac rhythm became asystolic. It only took 
12 minutes from the initiation of the exploratory laparotomy to 
asystole. We started cardiac compressions immediately, and dur-
ing the cardiac compression for resuscitation, five 1 mg doses of 
epinephrine bolus injection were given at a rate of one every few 
minutes. A bolus of 20 IU of vasopressin was also injected after 
the administration of the fourth dose of epinephrine. Insulin 10 
IU was also administered, and both 300 mg of calcium and 300 
mEq of sodium bicarbonate were injected approximately every 
5 min, and so a total of 1,200 mg of calcium chloride and 1,200 
mEq of sodium bicarbonate were administered to correct the 
hyperkalemia. Even though the procedure made for less than 50 
ml of blood loss, four units of packed RBC were transfused for 
the decreasing tendency of hemoglobin down to 4.9 g/dl. Addi-
tional fluids as well as furosemide 40 mg IV bolus were given to 
correct the anuria. Consequently, as much as a total of 1,200 ml 
of crystalloid and 600 ml of colloid, which were loaded with 960 

Table 1. Arterial Blood Gas Analysis through the Laparotomy 

pH pCO2  
(mmHg)

HCO3  
(mmHg)

BE-ECF  
(mmol/L)

BE-B  
(mmol/L)

Hb  
(g/dl)

Operation starts
12 minutes after the initiation of operation 
  (cardiac compressions start)
20 minutes after the initiation of cardiac compressions

7.297
6.963

7.010

27.0
47.6

43.0

13.3
10.9

10.9

-13.4
-21.3

-20.4

-11.4
-18.6

-17.5

6.4
6.1

4.5

BE-ECF: base excess in extracellular fluid compartment, BE-B: Base excess in blood, Hb: Hemoglobin.

14

12

10

8

6

4

2

0
Prior to

operation

K+ (potassium) level (mmol/L)

Operation
start

CPR endCPR start
(12 minuites

after operation)

3.3

7.4

12.4

8.0

Fig. 4. The potassium levels during the laparotomy. It shows that the 
potassium level was extremely increased just after the initiation of the 
surgery.
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Fig. 3. The chart shows that the systolic pressure, diastolic pressure, 
pulse rate and the events of perioperative period. CPR: cardiac 
pulmonary resuscitation.
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ml packed RBC were given during the cardiac resuscitation. The 
results of the arterial blood gas analysis throughout the anesthe-
sia and resuscitation are presented in Table 1, and the change 
of potassium is presented in Fig. 4. All efforts for resuscitation 
including cardiac compressions were maintained for 29 minutes. 
Despite these exertion, the asystole state persisted, her blood 
pressure was not checked and no cardiac rhythm was restored, 
so the surgeon in charge pronounced her dead. The operating 
note illustrated that not only the stomach but also the small 
bowel and colon showed color change, suggesting necrosis. 
There was no description of the other solid abdominal organs. 

Discussion

It is generally thought that eating disorders are just psycholo-
gical problems and far from life-threatening conditions. How-
ever, though rare, binge eating after fasting is able to induce 
severe gastric distension, which is a real, fatal condition re-
quiring prompt emergency medical and surgical intervention. 
Frequent or prolonged fasting gradually makes the gastric wall 
thin, decreases gastric motility, and delays gastric emptying [4], 
so the stomach cannot endure a large amount of food being 
eaten abruptly. Ingested food fails to be digested and passed to 
the intestine, and this AGD results in an increase in the intra-
abdominal pressure. Finally, the patient suffers from an ischemic 
injury of various intra-abdominal organs, depending on the de-
gree of intra-abdominal pressure and the compression of the in-
ferior vena cava or aorta can induce a loss of circulatory volume 
depending on the degree of IAP. 

According to classification by the World Society of the Ab-
dominal Compartment Syndrome, ACS may be defined as a 
sustained IAP of > 20 mmHg with the presence of an attribut-
able organ failure [5], and the mortality in grade IV IAP (> 25 
mmHg) is known to be 71–85%. Some cases may end in sudden 
death before coming to the hospital [6]. In the present case, the 
emergency specialist tried to check for intra-abdominal pressure 
through intra-vesicular pressure, but failed due to anuria [7]. 
Acute renal failure is thought to have already occurred; there-
fore, IAP would be more than 20 mmHg. In a real clinical set-
ting, prior measurement of the IAP and treatment according to 
IAP is unlikely to be practical. A proper treatment strategy has 
to be performed promptly if AGD with ACS is suspected.

In a few cases, the symptom was relieved after stomach de-
compression through a nasogastric tube or gastroendoscopy [8]. 
However, in our case, nasogastric decompression was impossible 
because the food material that was not digested was too thick. 
In addition, the insertion of a nasogastric tube or gastric lavage 
tube may be impossible due to the occlusion of the gastroesoph-
ageal junction by the distended fundus, which angulates the 
esophagus against the right crus of the diaphragm [9]. For the 

same reason, a patient feels that it is too difficult to vomit, de-
spite nausea or emesis. The present patient also failed to vomit. 

Surgical abdominal decompression has long been the stan-
dard treatment for patients who develop ACS. Although the 
decompression of the stomach through a nasogastric tube 
succeeded, the wall of stomach had already been weakened, 
so it underwent ischemic change, and finally necrosis and per-
foration. Therefore, the injured stomach should be resected in 
most cases after all [8]. However, even though operation was 
successfully completed, most reported fatal outcomes occurred 
in the subacute stage. Kim et al. [9] reported a mortality case 
regarding abdominal compartment syndrome that was caused 
by a bulimic attack. According to his report, CT findings before 
surgery showed the collapse of major vessels including the aorta 
and the infarction of kidney, spleen, pancreas, liver, small bowel, 
and both transverse and descending colon. Despite successful 
decompression, cardiovascular compromise developed, and 
there was oozing bleeding from the gastric cavity and peritoneal 
cavity, which were unable to be controlled. The authors assumed 
that the cause of death was septic shock caused by the ischemia-
reperfusion injury. Gyurkovics et al. [10] reported other mortal-
ity case of DIC related with reperfusion injury. In this case, the 
time taken for the diagnosis and treatment was more than six 
hours, and she died more than 24 hours after surgery, due to 
hypovolemia, which was related with sepsis [10]. Another fatal 
case reported by Turan et al. [11] concluded that the cause of 
death was bacteremia and shock, caused by a massively gangre-
nous stomach. As such, in the published cases, subacute septic 
shock is presumed to be the most common cause of death. 
When compared with the other lethal cases, our present case 
appears different because the cardiovascular collapse following 
asystole was abruptly developed soon after decompression. Of 
course, the possibility of reperfusion after severe ischemia has 
been identified [12]. The release of intra-abdominal pressure 
induces a massive bloodstream inflow of under-oxidized decay 
products, and its extent may be related to the pressure [9,12]. 
Therefore, the main leading cause of death is thought to be the 
sustained release of an unexpectedly large amount of potassium 
to the circulation from ischemic tissue. Moreover, her body 
could not compensate for her hyperkalemia; acute kidney injury 
might have already developed since her urine output was nearly 
zero for a couple of hours. We failed to predict lethal hyperkale-
mia in advance for several reasons: Her electrolyte analysis find-
ings in the emergency room were almost normal, and there had 
not been any reported cases of AGD with fatal hyperkalemia. 
As soon as we noticed this problem through blood gas analysis, 
which was checked at the start of the operation, we prepared 
several drugs including calcium, bicarbonate, and insulin. How-
ever, before we started treatment, the surgeon conducted a full 
decompression. Finally, reperfusion followed by intractable hy-
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perkalemia combined with acidosis would develop. At that time, 
the empirical use of calcium, sodium bicarbonate, and insulin 
was not enough to reverse the situation. In summation, the com-
bination of an unexpected amount of potassium released just after 
decompression, combined with the acidosis, and accompanied 
by the acute kidney injury is thought to have combined to lead 
to the failure of the treatment of hyperkalemia. We should have 
requested that the surgeon delay any decompression procedure 
until the hyperkalemia was fully corrected and further treatment 
modality would have been available. The final treatment method 
for hyperkalemia would be renal replacement therapy (RRT) [13]. 
Because it is possible to prepare and apply RRT rapidly in such a 
pressing situation, this condition should have been anticipated, 
and treatment should have been prepared beforehand.

Survival or death would be determined according to the time 
taken diagnosis, intervention and the extent of ischemic change/
ischemia-reperfusion. One patients with a more fast administra-
tion (1 hour after binge eating) survived after an intervention of 
gastric decompression and surgery of a partial gastrectomy [4]. 
The other patient administered under shock with 8–10 hours of 
symptoms also survived; they did not suffer from symptoms of 

leg ischemia, were able to vomit, and a nasogastric tube was suc-
cessfully inserted [14]. However, there has been no consensus of 
when surgical decompression has to intervene, and what exami-
nation should be taken before the decision of treatment. Accord-
ing to a few case reports, surgery was performed immediately 
afterwards, just when AGD with ACS was suspected, while in the 
other cases, the computed tomography was checked in advance. 
One more thing that should be of concern is that the stable vital 
signs of a patient in the emergency room may delay the decision 
of surgeons to perform a laparotomy, as happened in our case. 

Abdominal compartment syndrome has already been identi-
fied as a serious condition for clinicians; we also have to know 
that this syndrome can be the result of binge eating or start 
abruptly for patients with psychological eating disorders. In 
a real situation, a direct impression may be difficult, because 
many of these patients deny their history of psychological dis-
eases [4,15]. Therefore, anesthesiologists have to keep in mind 
the possibility of a serious ACS in abnormal eating behavior, the 
necessity of a timely emergency laparotomy, and provide against 
every possible complication, including reperfusion syndrome 
with hyperkalemia and disseminated intravascular coagulation.
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