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Chapter 2 

Introduction 

Critical care or intensive care medicine is a relatively new specialism in the 
medical field. Intensive care medicine has developed from post-operative 
mechanical ventilation, especially after cardiac surgery to an essential part 
of modern medicine what it is today. Patients underwent mechanical venti
lation for the first time during the poliomyelitis epidemic in the 1950's. 
Nowadays it is common that patients with organ failure are treated in inten
sive care units with or without mechanical ventilation. 
Since 1823 it is known that severe illness and multiple organ failure may 
result in mucosal lesions of the gastro-intestinal tract and motility disorders 
[1]. On the other hand, severe gastrointestinal disease may result in organ 
failure and the need of intensive care treatment. In both patient groups gas
tro-intestinal interventions are needed. Usually gastroenterologists partici
pate in the management of gastrointestinal diseases in critically ill patients. 
The frequency of and the indications for gastrointestinal interventions during 
intensive care treatment have not been studied extensively. We prospecti
vely analysed a cohort of critically ill patients who were admitted to the inten
sive care unit during a one year period. We determined the type, the indica
tions and the results of the gastrointestinal interventions respectively. 

Methods 

Study design and setting 
This paper describes a prospective observational cohort study in a 20 bed 
intensive care unit of a teaching hospital in Amsterdam that is affiliated with 
both university hospitals in the city. Patients after thoracic surgery, general 
surgery as well as medical patients are admitted to the same intensive care 
unit. The medical staff consists of 10 full time intensive care physicians. 
Continues presence of one member of the medical staff on the intensive 
care ward is accomplished. During the study period of one year all gast
roenterological interventions were reported by both the department of gast
roenterology and the department of intensive care in order to achieve a 
complete registration of all gastroenterological interventions. 

Patients 
All patients who were admitted to the intensive care unit during the one year 
study period were included. Patients were classified as surgical patients 
when a surgical intervention was performed within 7 days prior to admission 
to the intensive care. Patients with cardiac surgery within 7 days prior to 
inclusion in the study were classified as 'cardiac surgery'. All other patients 
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were classified as medical patients. Excluded were patients after uncompli
cated cardiac surgery which was defined as an intensive care stay of less 
than 2 days following cardiac surgery. 

Standard treatment 
All patients received a nasogastric tube. Stress ulcer prophylaxis was not 
routinely prescribed but histamine2-receptor antagonists or proton pump 
inhibitors were continued in patients who used this medication for previous
ly proven ulcer disease or gastro-esophageal reflux disease (GERD). 
Antibiotic prophylaxis for selective decontamination of the digestive tract 
was administered to all patients who were expected to be mechanically ven
tilated for more than 48 hours. The antibiotics used were Cefotaxime 1000 
mg qid intravenously for four days and a mixture of Polymyxin 100 mg, 
Tobramycin 80 mg and Amphotericin B 500 mg (PTA) qid instilled by nas
ogastric tube during intensive care stay. In addition a 2% PTA containing 
solution in orabase paste was administered to the oropharynx qid during 
intensive care stay. In case of a bacterial infection unsusceptible to these 
antibiotics, other antibiotics were given as indicated. All patients were tre
ated with dopamine (at least 2 ng/kg/min) and with at least one of the vaso
dilators ketanserin, nitro-glycerine or enoximone. On admission to the inten
sive care unit all patients received a single dose of 100 mg dexamethason 
intravenously. Prednisolon therapy was given for 7 days with tapering of the 
dosage in case of pneumonia or persistent inflammatory response. In 
patients using NSAID's this medication was discontinued. An exception was 
made for low dose aspirin (maximum 100 mg once daily) in case of vascu
lar disease. 

Results 

In the study period 1966 patients were admitted. After cardiac surgery 1236 
patients were admitted, 355 patients were surgical patients and 375 were 
medical patients. The 1111 patients admitted after uncomplicated cardiac 
surgery were not included. Therefore the number of included patients was 
855. Fifty-three gastrointestinal interventions were performed in 48 patients 
(mean 1.0 interventions per week). Therefore, 48 out of 855 included 
patients (5.6%) needed gastrointestinal endoscopy. Indications for upper 
and lower gastrointestinal endoscopy are shown in table 1. Ten out of 855 
patients were admitted for gastrointestinal tract bleeding (1.2% of intensive 
care admissions). In these patients 11 upper gastrointestinal endoscopies 
were performed. Esophageal varices were found in 5 of these patients 
(50%). Nine-teen upper gastrointestinal endoscopies were performed in 16 
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Table 1 

Intervention Indication Result 

Upper gastrointestinal 

endoscopy 

Bleeding (reason for ICU 
admission) 

Source of bleeding: 
Esophageal varices (n=5) 
Gastroenterostomy (n=1)H 
Gastric ulcer (n=1) 
Duodenal ulcer (n=2) 
Carcinoma (n=1) 

Upper gastrointestinal 

endoscopy 

Bleeding (>24 hours after 
ICU admission) 

Source of bleeding: 
Unspecified bleeding from 
fundus or cardia (n=3) 
Normal endoscopy (n=3) 
Esophagitis (n =2) 
Esophageal varices (n=1) 
Aortic-duodenal fistula (n=1) 
Multiple gastric ulcerations (n=1) 
Multiple esophageal and gastric 
and duodenal ulcers (n=1) 
Esophagitis and duodenitis (n=1) f 
Gastric ulcer (n=1) H 
Single duodenal ulcer (n=1) 
Multiple duodenal ulcer (n=1) 

Upper gastrointestinal 

endoscopy 

Jejunal tube placement Esophageal ulcer (n=1) 
Esophagitis (n=1) 
Multiple gastric erosions (n=1) 

Upper gastrointestinal 

endoscopy 

Percutaneous gastrostomy n=1 

Upper gastrointestinal 

endoscopy 

Gastroparesis Esophagitis (n=1) 

Upper gastrointestinal 

endoscopy 

Esophageal perforation Esophageal perforation (n=1) 

Lower intestinal 

endoscopy 

Bleeding n=1 Lower intestinal 

endoscopy 
Bowel distension Intestinal pseudo-obstruction 

(n=1)1 
Intestinal obstruction (n=1) 
Normal endoscopy (n=1) 

Lower intestinal 

endoscopy 

Ischaemia Ischaemia (n=4) 
Normal endoscopy (n=2) 
Failed endoscopy (n=2) 

ERCP Sepsis Normal ERCP (n=2) ERCP 

Cholangitis Bile duct stones (n=2) 

ICU: intensive care unit 
ERCP: endoscopic retrograde cholangio-pancreaticography 
H two endoscopies performed in these patients 
t three endoscopies performed in these patients 
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patients with overt upper gastrointestinal bleeding occurring more than 24 
hours after ICU admission. In 3 of these patients the typical stress-lesions 
were found (multiple superficial erosions). Solitary duodenal ulcer (n=1), bul-
bitis (n=1 ), gastric ulcer (n=1 ) and bleeding from the fundus or cardia without 
exact localisation of the bleeding (n=3) were also categorised as 'stress 
lesions'. The incidence of overt upper gastrointestinal bleeding was 1.9% 
(16/855). However, bleeding due to stress lesions occurred in 1.0% (9/855) 
of the patients. In 7 out of 16 patients with upper gastrointestinal bleeding 
(44%) the bleeding was not associated with stress-lesions (aortic-duodenal 
fistula in 1 patient, esophageal varices in 1 patient, esophagitis in 2 patients 
and no bleeding site detected in 3 patients). 
Lower intestinal endoscopy was performed 15 times. Suspicion of ischaemia 
was the most frequent indication. Endoscopic retrograde cholangio-pancre-
aticography (ERCP) was performed 4 times for sepsis. In two cases bile 
duct obstruction and cholangitis were present and treated by papillotomy 
and release of gall stones. 

Discussion 

In this cohort of mixed surgical and medical intensive care patients 5.6% of 
the included patients needed a gastrointestinal endoscopy during intensive 
care stay. In our study, overt upper gastrointestinal bleeding was the most 
frequent indication for endoscopy. These results are consistent with other 
studies [2-4]. Patients may suffer from upper gastrointestinal bleeding on the 
day of admission to the intensive care. However, upper gastrointestinal blee
ding may also occur more than 24 hours after admission to the intensive 
care. The etiology of the bleeding is different in these two conditions and 
separate analysis of these two patient groups is obligatory. In the present 
study esophageal varices is the most frequent finding in patients with upper 
gastrointestinal bleeding on admission which is consistent with previous 
reports [3]. Bleedings occurring at least 24 hours after admission and during 
intensive care treatment are usually called stress ulcer related bleeding 
(SURB). The typical stress lesions that can be found in critically ill patients 
are multiple gastric and duodenal erosions [5,6]. Solitary gastric and duo
denal ulcers may be found as well. Routine endoscopy may reveal mucosal 
stress lesions in 80 to 90% of critically ill patients [7,8]. However, overt upper 
gastrointestinal bleeding may occur in approximately 4% of intensive care 
patients [9]. Studies describing upper gastrointestinal bleeding in critically ill 
patients do not consequently report endoscopy results in the patients with 
bleeding. However, the bleeding episodes are supposed to be the result of 
stress lesions. In the present study we demonstrate that in 44% of the 
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patients with upper gastrointestinal bleeding stress lesions were not present. 
In a previous study Niederau and co-workers reported approximately the 
same percentage of non-stress related lesions [4]. Moreover, those patients 
were subdivided into a group of patients suffering from esophagitis (30%) 
and a group of patients with esophageal varices (15%). 
In the present study we found an incidence of upper gastrointestinal blee
ding of 1.9%. However, approximately only 50% of these patients with upper 
gastrointestinal bleeding had stress lesions. Other studies report an inci
dence of upper gastrointestinal bleeding of approximately 4% [9,10]. 
Extrapolating our result, half of the patients in these studies may have had 
other lesions, therefore the true incidence of stress ulceration related blee
ding may have been around 2%. 
In conclusion, we found that 5.6% of our patients needed an endoscopical 
intervention during intensive care treatment. The most frequent indication 
was upper gastrointestinal bleeding. Stress lesions were found in approxi
mately half of them. 
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