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Introduction
Gastrointestinal (GI) disorders including hepatobiliary-pancreatic 
(HBP) diseases are a cause for significant morbidity and mortality 
[1,2]. Mortality due to nonmalignant GIHBP disorders are often 
diagnosed but are less studied. Some of these disorders that could 
cause death include bleeding, ischemia, peritonitis, perforation 
of a viscus, mechanical disorders, metabolic disorders and 
infections [3]. Chronic liver disease, particularly alcohol-related, 
are increasing over the years even in Asian countries and it is an 
important cause of mortality. It has been ranked fifth according to 
statistics in the United Kingdom [4,5]. Globally, while pancreatic 
cancer is most fatal, acute pancreatitis is a common pancreatic 
disease associated with significant morbidity and mortality [6]. The 
burden of pancreatic disorders is expected to increase over time 
and people of African descent are more likely to be affected [7,8].

GI cancers, being the second most common, are an important 
cause of death. Hugar et al mention that limited studies are 
presented in the literature despite gastrointestinal diseases being 
an important cause of sudden natural death. Sudden GI death is 
an unexpected death due to digestive system causes usually found 
on autopsy [9]. There may be congenital or acquired causes of 
sudden GI deaths. Some may be more observable than others 
[10]. GI disorders, although may not be an immediate cause 
of death, could be a significant contributory condition or may 
be identified as an incidental finding. Abdominal pain was the 
most common symptom followed by diarrhea, vomiting, nausea, 
constipation and bleeding [11]. Although the worldwide trend is 
of declining autopsy rate, a significant number of autopsies are 
routinely performed primarily to establish the cause of death at 
our tertiary health care center and teaching hospital in Trinidad, 
West Indies [12]. Autopsy is still considered to be a valuable 
tool in reliably determining the underlying pathology and cause 
of death. A 5-year autopsy-based study of gastrointestinal causes 
of death was conducted to evaluate and understand its impact in 
the practice of medicine. 
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ABSTRACT
Introduction: Gastrointestinal disorders (GI) including hepatobiliary-pancreatic (HBP) diseases are a cause for significant morbidity and mortality. 
Mortality due to nonmalignant disorders are often diagnosed but are less studied. Limited autopsy-based studies have been conducted on gastrointestinal 
causes of death despite gastrointestinal and hepato-biliary-pancreatic diseases being one of the important causes for morbidity and mortality. Autopsy 
is still considered a valuable tool in reliably determining the underlying pathology and cause of death.  This study of gastrointestinal causes of death was 
conducted to evaluate and understand its impact. 

Methods: This is a 5-year retrospective autopsy-based study for the period August 2016 to July 2021. Data was collected from autopsy request forms, 
patients’ hospital records and autopsy reports, which included age, gender, ethnicity, salient clinical features, key autopsy findings and the cause of death. 

Results: During the 5-year period, a total of 3435 autopsies were performed, out of which 294 cases were found to have gastrointestinal-hepato-biliary-
pancreatic (GIHBP) disorders as the cause of death, contributing to 8.6%. This accounts for the third leading cause of death. The main causes of death 
were gastrointestinal bleeding (GIB) (26%), perforation of a viscus organ and peritonitis (23%), hepato-biliary-pancreatic disease (17%), ischemic bowel 
changes (13.6%), neoplastic disease (11.6%) and others. Majority of patients were males and of African ethnicity. Patients aged above 40 years accounted for 
83% of the deaths. Abdominal pain was the most common presenting symptom. Three leading autopsy findings include gastrointestinal bleeding, ascites, 
perforation and peritonitis. 

Conclusion: GIHBP disorders are the third leading cause of death. GI bleeding, non-traumatic perforation and peritonitis are identified as significant 
mechanisms of death.  Autopsy still plays an important role in reliably determining the cause of death. Prompt diagnosis and appropriate management may 
decrease mortality. This study augments the limited body of literature and provides insight into gastrointestinal causes of death. 
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 Materials and Methods
This is a 5-year retrospective autopsy-based study conducted 
at a tertiary care center in Trinidad. All deceased patients who 
have undergone autopsies for the period of study (August 2016 
to July 2021) were selected for the study. Complete autopsies 
were performed at the tertiary hospital on both hospital-based 
and community deaths. All deceased patients within the age 
range from birth to 95 years were included in the study. Data was 
collected from autopsy request forms, patients’ hospital records 
and autopsy reports, which included age, gender, ethnicity, salient 
clinical features listed in the autopsy request form/patient record, 
key autopsy findings and the cause of death. Histopathology 
findings were reviewed in relevant cases. Radiological findings 
and laboratory data are not included in the study as they were not 
available in majority of the cases particularly in deaths occurring 
in the community, “brought in dead” cases to the hospital or death 
within a few hours of admission. Data collected was recorded 
on a data collection sheet with no identifiers. All deaths caused 
directly by GIHBP disorders or initiated the sequence of events 
that lead to the death were included in this study. 

Patients were categorized into six age groups as follows: 1) <1year, 
2) 1-20 years, 3) 21-40 years, 4) 41-60 years, 5) 61-80 years 
and 6) >80 years. The Causes of Death due to GIHBP disorders 
were divided into six broad categories as given in (Table 1) The 
GIHBP disorders associated signs and symptoms were suitably 
categorized and studied. Those cases where the primary cause 
of death was due to cardiovascular or non-GIHBP diseases were 
excluded in the analysis.

All cases registered in the autopsy records for the period of study 
were included for descriptive statistical analysis performed using 
the IBM SPSS software, Version 28.0.1.0 (142) and charts were 
derived from Microsoft Excel; 2019.

Results
Autopsy services at our center serve a population of about 450,000. 
A total of 3435 autopsies performed during the period August 2016 
to July 2021 were studied. A total of 294 cases were identified to 
have significant GIHBP pathology contributing to death. During 
the data analysis, it was noted that overall cardiovascular disease 
was the leading cause of death accounting to 61% and the second 
important cause was pulmonary disorders (21%). Third leading 
cause was GIHBP disorders constituting 8.6 %. Hypertension 
and diabetes mellitus were significant comorbidities in nearly a 
quarter of patients with GIHBP disorders.

Patient characteristics are provided in Figure 1

Figure 1: Shows Distribution According to age Groups, Gender 
and Ethnicity. Graph on the right Depicts Overall Predominance 
of Males and African Ethnicity.

Age
Considering all the causes of GIHBP disorders included in our 
study, mean age was 59.6 years and mortality was highest in the 
age group 61-80 years accounting for 42% and the next common 
age group was 41-60 years accounting for 34%. 

Sex
All-cause GIHBP mortality was 68% in males compared to 32% 
in females resulting in a male: female (M:F) ratio of  2.1:1. 

Ethnicity
Two main ethnic groups in the country are African and East Indian 
in almost equal proportion; 36.3% and 37.6% respectively. GIHBP 
disorders as a cause of death were identified in 65% of patients 
of African descent. 

Cause of Death
List of Causes of Death due to GIHBP disorders and their 
distribution in different age groups are depicted in (Tables 1 
and 2) Diagnoses were combined to create clinically meaningful 
categories.

Table 1: List of Causes of Death Due to GIHBP Disorders: 
Diagnoses were Combined to Create SIX Clinically Meaningful 
Categories as Below:
Cause of Death Total # Percentage 

Distribution
GI Bleed 76 26
Perforation and Peritonitis 69 23.5
Hepatobiliary and Pancreatic 
Diseases (Non-Neoplastic)

51 17

Ischemic Bowel Changes 40 13.6
Malignancies 34 11.6
Others 24 8

Table 2: Age Distribution of Common Causes of Death Due 
to GIHBP Disorders

Age group (No.) Common Causes of Death

<1 YR (10)
NEC (Neonatal Enterocolitis) (4)
Ischemic Bowel Changes/Perforation (3)
Congenital Abnormalities (2)

1-20 YR (10)
Ischemic Bowel Changes (3)
Enterocolitis (2)
Malignancies (2)

21-40 YR (31)
HBP disease (10)
GI Bleed (6)
Perforation/Peritonitis (6)

41-60 YR (92)

GI Bleed (22)
Perforation/peritonitis (20)
HBP disease (20)
Ischemic Bowel Changes (10)
Malignancies (9)

61-80 YR (128)

GI Bleed (38)
Perforation/peritonitis (34)
HBP Disease (19)
Malignancies (17)
Ischemic Bowel Changes (16)

 >80 YR (23)

GI Bleed (7)
Ischemic Bowel Changes (7)
Perforation/peritonitis (5)
Malignancies (2)
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The leading cause of death was gastrointestinal bleeding. Major 
causes for bleeding identified were due to peptic ulcer disease, 
diverticular disease, varices and tumors. Non-traumatic perforation 
and peritonitis contributed to death in a significant number of 
cases. Important conditions that resulted in perforation/peritonitis 
were peptic ulcers, ischemic bowel disease, tumors, diverticular 
disease and acute appendicitis. Underlying causes for ischemic 
bowel changes and intestinal obstruction as a significant cause 
of death were mechanical bowel disorders (adhesions, volvulus), 
vascular disease and different types of hernias (inguinal/umbilical/
abdominal). A few cases of necrotizing enterocolitis were 
recorded in neonates. In the category of hepato-biliary-pancreatic 
disorders; alcoholic liver disease, cirrhosis, acute pancreatitis 
and acute cholecystitis were identified to be contributing to 
mortality. Steatosis, gallstones and hepatic congestion were 
incidental findings. Common tumors were colorectal carcinoma, 
esophago-gastric and pancreatic malignancies. Less common 
entities like gastrointestinal stromal, hepatic and neuroendocrine 
tumors were also recorded. Other less common causes include 
postoperative complications of laparotomy, congenital disease 
such as gastroschisis and trauma to the bowel.

Abdominal pain (31%) was the leading symptom in the study 
followed by vomiting (26%) and bleeding (21%). Other findings 
include abdominal distension (8%), constipation (7%) and hernias 
(7%). Others noted that were less common (<5%) include diarrhea, 
jaundice and nausea.

Key gross autopsy findings (Figures 2, 3 and 4) included GI 
bleeding (40%), ascites (27%), perforation of a viscus and 
peritonitis (24%), peptic ulcers; gastric and duodenal (23%), 
dusky and hemorrhagic bowel in ischemic bowel and mechanical 
disorders (18%). A nodular liver was noted in 19% of cases. 
Pancreatitis and pancreatic hemorrhagic necrosis accounted for 
2%.  Furthermore, there were tumor masses in the GI tract, liver 
and pancreas accounting for 15%. Histologic findings confirmed 
the diagnosis in relevant cases (Figures 5,6). Some of the other 
nonfatal incidental findings noted were esophagitis, gastritis, 
erosions, diverticulosis and gallstones.

Figure 2: Perforated Peptic Ulcers-Stomach

Figure 3: Ulcerative Gastric Cancer

Figure 4: Peritoneal Carcinomatosis

Figure 5: Adenocarcinoma: Malignant Glands Invading 
Muscularis of Colon
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Figure 6: Ischemic Hemorrhagic Infarction of the Small bowel: 
A) Necrosis and Hemorrhage of the Mucosa; B) Congested Blood 
Vessels and Edema of Submucosa.

Discussion
In this study, GIHBP disorders account for the third leading cause 
of death (8.6%). The leading cause is cardiovascular disease and 
the second being pulmonary disorders. Compared to our findings, 
in the study by Siddique et al, GIHBP pathologies account for 
the second most common cause of death. In contrast to Hugar 
BS et al mention that out of a total of 291 sudden natural deaths, 
62 cases (21.3%) were due to gastrointestinal causes, a similar 
study from Tunisia reported 2.7%. Unlike our study results of 
8.5%, the two studies from South India and Tunisia were limited 
to sudden deaths.    

Similar to other studies, males are more commonly affected than 
females. Mean age in our study was 59.6 years. However, the 
overall highest number of deaths were noted between 41-80 years 
accounting for 76% compared to a study from South India, which 
reported the lower age group was more often implicated in GI 
causes of death [13]. People of African descent were more affected 
in this study although the population is evenly balanced with 
people of East Indian descent in the country.

Our finding of the most common cause of death was GI bleeding 
(26%), in contrast to the study by Siddique et al, in which 
gastrointestinal ischemia/ necrosis/infarct/infection (37%) was 
the leading cause of death. However, the leading cause of death 
as GI bleeding was comparable to other studies in the literature 
[14]. Perforation of bowel was a common mechanism of death 
according to Abderrahim et al. In our analysis, the second most 
common cause was perforation of a hollow viscus and peritonitis. 
Hepato-pancreatic causes of death were significant as in other 
studies. Graudal N et al mention in the autopsy-based study that 
4.5% were diagnosed with cirrhosis [15]. Cirrhosis ranks as the 
14th cause of death worldwide [16]. Non-neoplastic pancreatic 
disease is also on the rise, it is more common in the west and is 
associated with alcohol and stone disease. It is observed more 
often in males of African descent [6,8]. Alcoholic liver disease/
cirrhosis and acute pancreatitis were important causes in our study 
involving males of African descent. The incidence of GIHBP 
malignancies were comparable to other studies that ranged from 14 
to 29%. Colorectal carcinoma was the most frequent malignancy 
in our study. Ischemic bowel changes due to various underlying 
conditions, such as strangulated/incarcerated hernias, volvulus 

and vascular disease are highlighted, with a possible suggestion 
that some could have been avoided by early intervention. 

Abdominal pain is the most frequent symptom as in other studies 
[1,6]. The presentation correlated well with the clinical condition 
and cause of death. Hypertension and diabetes mellitus were 
present as comorbidities in a significant number of cases. GI 
bleeding, ascites, perforation/peritonitis, ischemic bowel changes, 
mass lesions in the gut, liver and pancreas are typically identified 
as key autopsy findings. It was noted in a report by Cina et al that 
almost 15% of patients with peptic ulcer disease have a disease 
course complicated by gastrointestinal hemorrhage, of which, 
about 6% ended up with a perforated ulcer [17]. Some of the 
common incidental nonfatal findings include gallstones, polyps 
and gastritis, which were also noted in other studies [3].

It is our observation that sudden death is an uncommon event 
with respect to GIHBP causes of death unlike cardiovascular and 
pulmonary disorders. Furthermore, we recognize that GIHBP 
disorders present with signs and symptoms, which may even 
be neglected or delayed before seeking medical attention as 
mentioned by Hugar et al [13]. Therefore, seeking timely medical 
services, prompt, accurate diagnosis and treatment could result in 
reduction of GIHBP causes of death. 

Strengths and limitations of the Study: High autopsy rate at our 
medical center allows for reliable evaluation of causes of death. 
Radiological data was not available for analysis. Data includes 
only the autopsy-based cause of death information and not all 
deaths in the hospital and community were included in the study 
as autopsies were not done on every death. 

Future Perspectives: It may be beneficial to widen the scope of 
the study by including deaths due to GIHBP disorders that have 
been certified based on a definitive clinical diagnosis. This may 
help to further delineate the extent of morbidity and mortality due 
to GIBHP disorders. 

Conclusion 
In this study, GIHBP disorders are an important third leading cause 
of death. Autopsy is still a valuable tool in reliably determining 
the cause of death particularly in cases where medical attention 
was not sought or in sudden deaths. Given that gastrointestinal 
causes of death are just behind cardiopulmonary causes, it is 
prudent for physicians to be aware of these clinical presentations 
and possible underlying pathologies. Males of african descent 
above 40 years of age were at highest risk of gastrointestinal 
fatalities. GI bleeding, non-traumatic perforation and peritonitis 
was identified as the leading causes of death. Abdominal pain 
is the most common presenting symptom and common autopsy 
findings were gastrointestinal hemorrhage, ascites and perforated 
viscus/peritonitis. Timely and appropriate management of such 
patients with a high index of suspicion may decrease morbidity 
and mortality. Furthermore, it is our humble attempt to augment the 
existing limited body of literature for clinicians and pathologists 
to refer to in order to reduce gastrointestinal causes of death. 
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