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Case Report
Can Heroin Poisoning Lead to Stomach Necrosis? A Case 
Report
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Background: According to the last report of the United Nations Office on Drugs and Crime 
(UNOCD), opiate use (including heroin) is 1.2% of the world population. In Iran, about 2 
million people are drug addicts. Heroin reduces gastric motility and prolongs gastric emptying 
time and causes gastric dilation which can be a reason for gastric ischemia. Gastric ischemia is 
an uncommon condition due to the rich gastric blood perfusion and collateral arteries. As some 
studies show, gastric dilation can be the cause of gastric necrosis.

Methods: A 22-year-old woman presented to our hospital with severe abdominal pain and 
several episodes of vomiting. The patient declared that she had a history of addiction to 
methamphetamine and heroin. Abdominal examination revealed a soft and non-distended 
abdomen with generalized tenderness, mostly in the hypogastric region without rebound 
tenderness. Abdominal radiograph revealed that the stomach was highly distended. Abdominal 
CT without contrast confirmed severe gastric dilatation. In endoscopy, multiple necrotic 
lesions were seen throughout the stomach and mostly in the proximal part. Our finding in the 
laparotomy was gastric necrosis in the proximal part, which resulted in a total gastrectomy. 
Esophagojejunostomy was performed with roux en y reconstruction after total gastrectomy.

Conclusion: Opioids can increase the risk of gastrointestinal (GI) dysfunction and can 
increase the risk of infection in the GI tract. In our case, heroin abuse caused gastric dilation 
and massive gastric necrosis.
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1. Introduction

eroin is an addictive semisynthetic opioid 
and is a white powder with a bitter taste 
but it is often mixed with other substanc-
es [1]. Mortality rates of heroin overdose 
are higher in users who use other sub-

stances and alcohol and occur mostly in long-term users 
[2]. In Iran, about 2 million people use drugs daily, which 
is about 2.7% of the population [3]. Studies show that the 
lifetime rate of opiate use, mostly opium, was between 
1.2 and 8.6% in different parts of the country [4]. Heroin 
can be injected intravenously or subcutaneously, ingest-
ed, snorted, or smoked and like other narcotics, reduces 
the brain’s responsiveness to hypoxia as a result of re-
spiratory depression. Heroin can also affect baroreceptor 
and causes bradycardia. It stimulates histamine release 
as well as reduces peripheral vascular resistance and 
causes mild vasodilation of the cutaneous blood vessels 
[5, 6]. It also reduces gastric motility and prolongs gas-
tric emptying time and can cause gastric dilation which 
can be a reason for gastric ischemia [7]. Gastric ischemia 
is an uncommon condition due to the rich gastric blood 
perfusion and collateral arteries. Several types of gastric 
ischemia exist, such as gastric infarction, gastric necro-
sis, moribund stomach, stress ulceration, and chronic 
ischemic gastritis. As some studies show, gastric dilation 
can be the cause of gastric necrosis [8, 9].  In this article, 
we introduce a 22 years old addicted woman with gastric 
necrosis due to heroin overdose.

2. Case Presentation

A 22-year-old woman was admitted to our emergency 
department due to severe abdominal pain with several 
episodes of vomiting. She reported no medical or phar-
macotherapy history but had a history of addiction to 
methamphetamine and heroin in her social history. The 
patient declared that she had injected large amounts of 
heroin intravenously in the hours before the onset of 
her symptoms.

The patient was oriented to time, place, and person 
and her physical examination showed a Glasgow Coma 
scale score of 15/15. In her vital signs, blood pressure 
decreased to 80/60 mmHg, tachycardic pulse rate of 
120 beats per minute, respiratory rate of 22 breaths per 
minute, and oxygen saturation of 95% in room air were 
assessed. In the abdominal examination, mild ditension 
and mild generalized tenderness were observed.

Fluid resuscitation and serum therapy were started for 
the patient. Moreover, a nasogastric tube (NG tube) was 
inserted for the patient for gastric decompression and 
some gastric secretion was removed. The patient was 
then admitted to the Intensive Care Unit (ICU) and the 
patient’s urine output was properly evaluated by insert-
ing a Foley catheter.

Table 1 presents laboratory findings. In her laboratory 
findings coagulation tests, liver function tests, amylase, 
and lipase were in the normal range. Venous blood gas 
analysis indicated metabolic acidosis and the urine toxi-
cology test was positive for morphine. Her abdominal 
radiograph on the day of hospitalization revealed a 
much-distended stomach (Figure 1). Abdominal CT 
without contrast confirmed severe gastric dilatation 
(Figure 2). In the laboratory findings, the day after the 
patient was admitted to the hospital, creatinine was back 
to the normal range. Moreover, on physical examination, 
the patient’s general condition improved significantly 
but her abdominal tenderness persisted. Therefore, an 
endoscopy was performed on the patient. In endoscopy, 
multiple necrotic lesions were seen throughout the stom-
ach and mostly in the proximal part (Figure 3). Due to 
the patient’s endoscopic results, her persisted tenderness 
and increased drainage of the NG tube up to 2400 cc of 
biliary secretion made the patient a laparotomy candi-
date. During surgery, the patient’s abdomen was opened 
with a midline incision. Our finding in the surgery was 
gastric necrosis in the proximal part, which resulted in a 
total gastrectomy. Esophagojejunostomy was performed 
with roux en y reconstruction after total gastrectomy. 

H

-

Blood Index Case Blood Index Case

WBC 15000 pH 7.21

PLT 270000 HCO3 15

Hb 14 Base excess -8

BUN 60 CR 3.5

WBC: White blood cells; PLT: Platelet; Hb: Hemoglobin; BUN: Blood urea nitrogen; CR: Creatinine; HCO3: Bicarbonate.
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The patient was transferred to the ICU after surgery. On 
the second day of the post-operation date, she tolerated 
liquids and then a soft diet. Therefore, the patient was 
discharged on the seventh day after the operation with 
good general condition. She was doing well during fol-
low-up visits in the outpatient department two weeks and 
two months after her discharge.

3. Discussion

Diacetylmorphine, known as heroin, is derived from the 
opium poppy plant. it is two or four times as potent as 
morphine and is synthetically derived from the morphine 
alkaloid in opium [10].

Heroin overdose is a critical cause of death among heroin 
users. It causes more than 100 000 deaths every year all 

around the world [11]. Heroin overdose mostly occurs 
at home with others and other drugs [1]. Heroin can be 
used subcutaneously, intranasally, intramuscularly, and 
intravenously. During oral abuse of heroin, it undergoes 
first-pass metabolism to morphine via deacetylation. 
Unlike intravenous administration, oral ingestion does 
not cause a rapid onset of effects and is less desirable 
to users. 6-monoacetylmorphine and morphine activate 
opioid receptors [12]. It reaches its peak serum level 
in less than one minute when it is used intravenously, 
three to five minutes, intranasally and intramuscularly 
and five to ten minutes subcutaneously [13]. Heroin is 
a highly lipophilic substance and rapidly crosses the 
blood-brain barrier. Heroin is the agonist of opioid re-
ceptors, such as mu, kappa, and delta [14]. It can affect 
mu receptors, mu1 and mu2. Its analgesic effect is based 
on activating mu1 and the respiratory depression and 
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Figure 1. Dilated stomach in CT scan

Figure 2. Operative findings revealed gastric necrosis

Autumn 2022, Volume 12, Number 4

file:///C:/Users/adeleh/Desktop/FINAL/Toxicology-V12-N4/Word/Proof%20Reading/%20https://pubmed.ncbi.nlm.nih.gov/31352603/


4

euphoria are based on mu2. Activation of mu2 receptors 
also causes miosis, reduced gastrointestinal (GI) motil-
ity, and physiologic dependence. It causes some degree 
of analgesia by activating the Kappa receptor. Delta re-
ceptors are more involved in spinal analgesia [15, 16]. It 
also reduces peripheral vascular resistance (resulting in 
mild hypotension), and causes mild vasodilation of the 
cutaneous blood vessels (resulting in flushing). In case 
of very severe overdose, visceral blood is reduced due to 
severe hypotension. On the other hand, the mechanism 
of reduction in motility of the digestive system, it causes 
very severe distension of the stomach. In the case of se-
vere distension of the stomach and simultaneous drop in 
blood pressure, mucosal blood supply is disturbed and 
can cause necrosis. As we mentioned, heroin reduces GI 
motility, so it can cause constipation [17, 18].

Opioids can increase the risk of GI dysfunction and can 
increase the risk of infection in the GI tract [7]. In our 
case, heroin abuse caused gastric dilation and massive 
gastric necrosis in a 22-year-old addicted woman. As it 
has been proved, gastric dilation is an event that can lead 
to gastric necrosis but no proven pathogenesis exists. It 
has several other etiologies, such as anorexia nervosa, 
trauma, diabetes, and electrolyte disturbances, which 
were all negative in our case [8, 9].

4. Conclusion

One of the severe complications of heroin poisoning 
can be gastric necrosis with a possible mechanism of 
hypotension and severe distension that leads to mucosal 
blood supply disturbance.
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Figure 3. Stomach after total gastrectomy

Ahmadinejad M. Heroin Poisoning and Stomach Necrosis. IJMTFM. 2022; 12(4):E38932

Autumn 2022, Volume 12, Number 4



5

Acknowledgements

The authors thank the Clinical Research Development 
Unit (CRUD) of Shahid Madani Hospital, Alborz Uni-
versity of Medical Sciences for their support.

References

[1] Sporer KA. Acute heroin overdose. Annals of Internal 
Medicine. 1999; 130(7):584-90. [DOI:10.7326/0003-4819-130-7-
199904060-00019] [PMID]

[2] Demaret I, Lemaître A, Ansseau M. [L'héroïne (French)]. Re-
vue medicale de Liege. 2013; 68(5-6). [Link]

[3] Moradinazar M, Najafi F, Jalilian F, Pasdar Y, Hamzeh B, 
Shakiba E, et al., Prevalence of drug use, alcohol consump-
tion, cigarette smoking and measure of socioeconomic-related 
inequalities of drug use among Iranian people: Findings from 
a national survey. Substance Abuse Treatment, Prevention, 
and Policy. 2020; 15(1):1-11. [DOI:10.1186/s13011-020-00279-
1] [PMID] [PMCID]

[4] Momtazi S, Rawson RA. Substance abuse among Iranian 
high school students. Current Opinion in Psychiatry. 2010; 
23(3):221-6. [DOI:10.1097/YCO.0b013e328338630d] [PMID] 
[PMCID]

[5] Tas B, Jolley CJ, Kalk NJ, van der Waal R, Bell J, Strang J. 
Heroin induced respiratory depression and the influence 
of dose variation: Within subject between session changes 
following dose reduction. Addiction. 2020; 115(10):1954-9. 
[DOI:10.1111/add.15014] [PMID]

[6] Baldo BA. Toxicities of opioid analgesics: Respiratory de-
pression, histamine release, hemodynamic changes, hyper-
sensitivity, serotonin toxicity. Archives of Toxicology. 2021; 
95(8):2627-42. [DOI:10.1007/s00204-021-03068-2] [PMID]

[7] Yan Y, Chen Y, Zhang X. The effect of opioids on gastro-
intestinal function in the ICU. Critical Care. 2021; 25(1):1-14. 
[DOI:10.1186/s13054-021-03793-1] [PMID] [PMCID]

[8] Luncă S, Rikkers A, Stănescu A. Acute massive gastric dila-
tation: Severe ischemia and gastric necrosis without perfora-
tion. Romanian Journal of Gastroenterology. 2005; 14(3):279-
83. [PMID]

[9] Popescu R. Total gastrectomy performed in emergency con-
ditions for gastric necrosis due to acute gastric dilatation. Chi-
rurgia (Bucur). 2013; 108(4):576-9. [PMID]

[10] Reichle CW, Smith GM, Gravenstein JS, Macris SG, Beecher 
HK. Comparative analgesic potency of heroin and morphine 
in postoperative patients. Journal of Pharmacology and Ex-
perimental Therapeutics. 1962; 136(1):43-6. [Link]

[11] Strang J, McDonald R, Campbell G, Degenhardt L, Nielsen 
S, Ritter A. Take-home naloxone for the emergency interim 
management of opioid overdose: The public health applica-
tion of an emergency medicine. Drugs. 2019; 79(13):1395-418. 
[DOI:10.1007/s40265-019-01154-5] [PMID] [PMCID]

[12] Carnwath T, Smith I. Heroin century. London: Routledge; 
2003. [DOI:10.4324/9780203219539]

[13] Dinis-Oliveira RJ. Metabolism and metabolomics of opi-
ates: A long way of forensic implications to unravel. Journal of 
Forensic and Legal Medicine. 2019; 61:128-40. [DOI:10.1016/j.
jflm.2018.12.005] [PMID]

[14] Krätschmer K. Medicinal chemistry as foundation for con-
traception, birth control, family planning, and fertility. Inter-
national Journal of Modern Pharmaceutical Research. 2017; 
1(1):1-6. [Link]

[15] Lutz PE, Ayranci G, Chu-Sin-Chung P, Matifas A, Koebel 
P, Filliol D, et al. Distinct Mu, delta, and kappa opioid recep-
tor mechanisms underlie low sociability and depressive-like 
behaviors during heroin abstinence. Neuropsychopharma-
cology. 2014; 39(11):2694-705. [DOI:10.1038/npp.2014.126] 
[PMID] [PMCID]

[16] Hosztafi S. [Heroin, part III: The pharmacology of heroin 
(Hungarica)]. Acta Pharmaceutica Hungarica. 2003; 73(3):197-
205. [PMID]

[17] Briejer MR, Schuurkes JA, Sarna SK. Idiopathic constipa-
tion: Too few stools and too little knowledge. Trends in Phar-
macological Sciences. 1999; 20(1):1-3. [DOI:10.1016/S0165-
6147(98)01278-4]

[18] Huecker MR, Koutsothanasis GA, Abbasy MSU, Marraffa 
J. Heroin. St. Petersburg: StatPearls Publishing; 2022. [PMID]

Ahmadinejad M. Heroin Poisoning and Stomach Necrosis. IJMTFM. 2022; 12(4):E38932

Autumn 2022, Volume 12, Number 4

http://www.abzums.ac.ir/
http://www.abzums.ac.ir/
https://doi.org/10.7326/0003-4819-130-7-199904060-00019
https://doi.org/10.7326/0003-4819-130-7-199904060-00019
https://www.ncbi.nlm.nih.gov/pubmed/10189329
https://orbi.uliege.be/bitstream/2268/150334/1/2013.05-06.TADAM_H%C3%A9ro%C3%AFne_RevMedLg.pdf
https://doi.org/10.1186/s13011-020-00279-1
https://doi.org/10.1186/s13011-020-00279-1
https://www.ncbi.nlm.nih.gov/pubmed/32503660
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7275311
https://doi.org/10.1097/YCO.0b013e328338630d
https://www.ncbi.nlm.nih.gov/pubmed/20308905
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4479403
https://doi.org/10.1111/add.15014
https://www.ncbi.nlm.nih.gov/pubmed/32057141
https://doi.org/10.1007/s00204-021-03068-2
https://www.ncbi.nlm.nih.gov/pubmed/33974096
https://doi.org/10.1186/s13054-021-03793-1
https://www.ncbi.nlm.nih.gov/pubmed/34689805
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8543814
https://pubmed.ncbi.nlm.nih.gov/16200240/
https://pubmed.ncbi.nlm.nih.gov/23958106/
https://jpet.aspetjournals.org/content/136/1/43
https://doi.org/10.1007/s40265-019-01154-5
https://www.ncbi.nlm.nih.gov/pubmed/31352603
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6728289
https://doi.org/10.4324/9780203219539
https://doi.org/10.1016/j.jflm.2018.12.005
https://doi.org/10.1016/j.jflm.2018.12.005
https://www.ncbi.nlm.nih.gov/pubmed/30621882
https://ijmpronline.com/admin/assets/article_issue/1529574216.pdf
https://doi.org/10.1038/npp.2014.126
https://www.ncbi.nlm.nih.gov/pubmed/24874714
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4207349
https://pubmed.ncbi.nlm.nih.gov/15112443/
https://doi.org/10.1016/S0165-6147(98)01278-4
https://doi.org/10.1016/S0165-6147(98)01278-4
https://pubmed.ncbi.nlm.nih.gov/28722906/

	12

