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A fatal twist in childhood: A post-mortem finding of intestinal 
volvulus with malrotation
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Abstract

Gastrointestinal pathology leading to the death in paediatric age group is uncommon. The diseases 
that encountered were mostly intestinal obstruction, peritonitis and gastrointestinal bleeding. 
Due to the severe symptoms, most of the patients presented to hospital in time and were treated 
appropriately. However, with the presence of contributing factors, certain gastrointestinal pathology 
can progress rapidly leading to the death. We report a rare case of intestinal volvulus in a 3 years 
old girl where the deceased presented with one day short history of vomiting before her demise. The 
contributing factors were bronchopneumonia sepsis and underlying intestinal malrotation identified 
via post-mortem examination. 
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INTRODUCTION

Intestinal malrotation refers to failure of normal 
bowel rotation and fixation during embryogenic 
development. The incidence of intestinal 
malrotation that was reported in the literature, 
ranging from 1 in 6,000 to 1 in 200 of all live 
births.1-3 Intestinal volvulus is one of the most 
severe complications of intestinal malrotation 
which can lead to death. Hereby, we report a 
case of intestinal volvulus in a 3-year-old girl 
where her underlying intestinal malrotation 
was discovered only during post-mortem 
examination. 

CASE REPORT

This is a 3 years old Malay girl, who was 
diagnosed to have autism at the age of 2, 
was certified dead in a private hospital in 
July 2019. Besides autism, she had no other 
underlying medical illnesses and no history of 
hospital admission before. Antenatal history 
was uneventful as well. Prior to her death, she 
had fever and cough for a few days. On the 
day of her demise, she had multiple episodes of 
vomiting associated with abdominal discomfort 
and reduced bowel motion. She collapsed in the 
car on the way to the hospital. Upon the arrival to 

the private hospital, resuscitation was performed 
for 30 minutes before death was certified. The 
deceased was brought in dead to the Department 
of Forensic Medicine, Hospital Sungai Buloh. 
Post-mortem examination was requested by 
the police to determine the cause of death. 
Skeletal survey was done before performing the 
autopsy. Chest x-ray was reported as bilateral 
lung opacities suggestive of infective changes 
(FIG. 1A). Air filled prominent small bowel 
loops were seen in the abdominal x-ray with no 
abnormal bowel dilatation (FIG. 1B). Otherwise, 
no long bone fractures or other deformity 
detected. 
 At autopsy, the body was that of a normally 
built but dehydrated girl. Her eyes were sunken 
and tongue was coated. There was no external 
bodily injury. Post-mortem changes were 
consistent with the time of death.
 The internal examination revealed gangrenous 
ileum measuring 370 cm proximally from 
the ileocaecal junction (FIG. 2A). There was 
no perforation seen at the gangrenous ileum. 
The ileum was twisted with a short pedicle 
of mesentery (FIG. 2B) and the mesenteric 
lymph nodes were enlarged and haemorrhagic 
(FIG. 2C). Upon mobilising the bowel, the 
caecum was seen located at the right lumbar 
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FIG. 1:  Chest X-ray and abdominal X-ray of the deceased. (A) Chest X-ray showing bilateral lungs opacities. 
(B) Abdominal X-ray showing air-filled prominent bowel loops.

region of the abdomen and there was fibrous 
band attaching the caecum to the right lateral 
wall of the abdomen and retroperitoneum 
(FIG. 2D) without obstructing the duodenum. 
The twisted ileum was separated from the 
rest of the bowel (FIG. 2E). Untwisting of the 
gangrenous ileum showed that the ileum was 
enwrapping around the caecum (FIG. 2F). The 
above findings were consistent with intestinal 
malrotation with intestinal volvulus. The jejunum 
was intact and the peritoneal cavity was clear 
with no evidence of peritonitis. Histological 
examination of the mesenteric lymph nodes 
showed features of haemorrhagic infarction 
(FIG. 2G and 2H).
 Examination of the lungs showed dark bluish 
discolouration bilaterally (FIG. 3A and FIG. 3B) 
with no consolidation seen upon sectioning (FIG. 
3C and 3D). Further histological examination of 
the lungs showed features of bronchopneumonia 
as evidence by inflammatory cells infiltration in 
alveolar spaces especially around the airways 
(FIG. 3E and 3F). Microbiological culture of 
the blood, lung tissue and lung swab persistently 
isolated Streptococcus viridans.
 Besides the above findings, there were no 
other abnormalities detected in the internal 
organs. There was no situs inversus of the internal 
organs. In view of the post mortem findings, 
the cause of death in this case was established 
as intestinal volvulus complicated by sepsis 
secondary to bronchopneumonia.

DISCUSSION

In general, intestinal volvulus is defined as 
twisting of the intestine around itself and its 
mesentery. There are several factors contributing 
to intestinal volvulus. Hypermobility of the small 
intestine due to intestinal malrotation is one of 
the risk factors leading to volvulus. 
 During embryological development, any 
deviation of a normal 270° counter clockwise 
rotation of the midgut is termed intestinal 
malrotation.4,5 Embryologically, in order for the 
bowel to attain the normal anatomical position, 
the bowel needs to undergo 3 stages of rotation, as 
described firstly by Frazer and Robbins in 1915.6 

The first stage occurs during 4th-5th week of life 
where the bowel undergoes 90° rotation counter 
clockwise. The colon will be located at the left 
side of the abdomen, whereas the small intestine 
will be located at the right side of the abdomen. 
Second stage usually occurs about 10th week. 
The bowel will undergo another 90° rotation 
making a total of 180° rotation as compared to 
the initial position. The caecum located at the 
right side of the abdomen, slightly higher than 
the normal position. Third stage of intestinal 
rotation occurs subsequently at 11 weeks where 
the bowel will further rotate another 90° making 
a total of normal 270° rotation. By completing 
the 3 stages of intestinal rotation, the bowel is 
said to attain the normal anatomical position.  
 Among these 3 stages of rotation, second 
stage is known as the most critical stage. At 
this stage of rotation, the caecum is located at 
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the right side of the abdomen, slightly higher 
than the normal position and fibrous band can 
form between the malpositioned caecum and 
right lateral abdominal wall. The fibrous band 
is called Ladd’s band.7 The risk of volvulus is 
higher if the intestinal rotation arrests at this 
stage due to the short mesentery root forming 
into a pedicle. The Ladd’s band can also obstruct 
the duodenum leading to bilious vomiting and 
death. Bilious vomiting is known as a common 
presentation for intestinal malrotation.8

 In our case, the intestinal rotation of the 
deceased had arrested at second stage. With 
the underlying intestinal malrotation, her small 
intestine was very mobile predisposing for 
intestinal volvulus. According to Andrassy and 
Mahour, 80% of intestinal malrotation present 
in infancy and about 40% during the neonatal 
period. The reason the deceased survived post 
infancy and neonatal period possibly due to the 
Ladd’s band that was formed did not obstruct 
the duodenum and volvulus did not occur neither 
during her infancy nor neonatal period. 

FIG. 2:  Appearance of the intestine and its related structures in autopsy. (A) Internal examination revealed gan-
grenous ileum upon opening of the abdomen. (B) Short mesentery root with pedicular appearance (arrow). 
There was fusion of the mesentery of the jejunum and ileum. (C) Mesenteric lymph nodes were noted to 
be enlarged and haemorrhagic (arrow). (D) Fibrous band (arrow) was seen connecting the caecum (arrow 
head) with right lateral abdominal wall and retroperitoneum. (E) Intestinal volvulus with gangrenous 
ileum. (F) After untwisting of the ileum, caecum with appendix were revealed. (G) Photomicrograph 
showed haemorrhagic mesenteric lymph node with marked congestion of the perinodal blood vessel 
(Haematoxylin & Eosin, x100). (H) Photomicrograph of the mesenteric lymph node showed blurring of 
the cellular outline of the lymphocytes located at subcapsular region suggestive of necrosis (Haematoxylin 
& Eosin, x400).
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 After a series of thorough ancillary 
investigations, we noticed that the deceased had 
sepsis secondary to bronchopneumonia. In our 
opinion, the sepsis was due to bronchopneumonia 
because Streptococcus viridans was isolated 
persistently from the blood, as well as from 
the lung swab and lung tissue. In addition, 
among children younger than 5 years old, 
Streptococcus viridans is the second commonest 
microorganism identified as a cause of 
community acquired pneumonia.11 Furthermore, 
features of bronchopneumonia were identified 
histologically. The possibility of the gangrenous 
bowel as a cause of sepsis was ruled out due to 
the histological examination of the gangrenous 
bowel only showed generalised infarction with 
no inflammatory cell infiltration seen. 
 In some patients with underlying intestinal 

malrotation, they remain asymptomatic until 
adulthood, or even for life.10 However, in our 
case, the child developed sudden intestinal 
volvulus and collapsed. According to the 
history given, the deceased had fever and cough 
prior to her 1-day history of gastrointestinal 
symptoms. The pneumonia and sepsis possibly 
had happened prior to the intestinal volvulus. 
With that, we strongly believe that sepsis could 
be the triggering factor leading to the intestinal 
volvulus which subsequently led to her demise.
 Despite intestinal volvulus and underlying 
intestinal malrotation being appreciated clearly 
upon autopsy examination, we still performed 
other routine investigations for paediatric 
death such as skeletal survey, biochemical 
tests, microbiological analysis and histological 
examination. The important findings of 

FIG. 3: Gross appearance of the lungs before and after sectioning. (A) Gross appearance of the right lung showing 
bluish discolouration externally. (B) Gross appearance of the left lung showing bluish discolouration 
externally. (C) Cut section of the right lung showed no consolidation. (D) Cut section of the left lung 
showed no consolidation. (E) Photomicrograph of the lung showed inflammatory cells infiltration 
around the airway with congested capillaries (Haematoxylin & Eosin, x100). (F) Photomicrograph of 
the lung showed the inflammatory cells are predominantly lymphocytes with occasional neutrophils seen 
(Haematoxylin & Eosin, x400).
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sepsis secondary to bronchopneumonia as a 
contributing factor leading to the death could 
be missed if these ancillary investigations were 
not performed in this case.

CONCLUSION

In conclusion, intestinal volvulus is rarely 
encountered in paediatric death during post-
mortem examination. When there is intestinal 
volvulus, its autopsy appearance is usually quite 
clear. However, difficulty can arise when there 
is presence of intestinal malrotation because the 
normal intestinal anatomy is altered such as the 
case discussed. The pathologist who performed 
the autopsy must have good understanding in 
embryogenic development of the gastrointestinal 
system. Intestinal malrotation must always be 
considered as one of the causes when intestinal 
volvulus is encountered in paediatric post-
mortem cases. Other factors such as sepsis 
can further accelerate the disease progression. 
Therefore, in paediatric death, all routine 
investigations are necessary in identifying the 
contributing factors leading to the death at that 
moment. 

Acknowledgement: The authors would like to 
thank the Director General of Health Malaysia 
for the permission to publish this paper.

Authors’ contribution: RZT as the first and 
corresponding author, was the main Forensic 
Pathologist who performed the autopsy and 
prepared this article. Autopsy was assisted by first 
assistant FLD. This case autopsy and preparation 
of article were supervised by Author KAZ.

Conflict of interest: The authors declare no 
conflict of interests.

REFERENCES
 1. Clark LA, Oldham KT. Malrotation. In: Ashcraft 

KW, Murphy JP, Sharp RJ, et al., eds.  Pediatric 
surgery. 3rd ed. Philadelphia: WB Saunders 
Company; 2000. 425-42.

 2. Warner BW. Malrotation. In: Oldham KT, 
Colombani PM, Foglia RP, eds. Surgery of 
infants and children: scientific principles and 
practice. Philadelphia: Lippincott-Raven;  
1997. 1229–40.

 3.  Donnellan WL, Kimura K. Malrotation, internal 
hernias, congenital bands. In: Donnellan WL, 
Burrington JD, Kimura K, eds. Abdominal surgery 
of infancy and childhood. New York: Harwood 
Academic Publishers; 1996. 1-27.

 4. Torres AM, Ziegler MM. Malrotation of the intestine. 
World J Surg.1993; 17: 326-31. 

 5.  Matzke GM, Moir CR, Dozois EJ. Laparoscopic 
Ladd procedure for adult malrotation of the 
midgut with cocoon deformity: report of a case. J 
Laparoendosc AdvSurg Tech A. 2003; 13: 327-9.

 6.  Frazer JE, Robbins RH. On the factors concerned 
in causing rotation of the intestine in man. J Anat 
Physiol. 1915; 50: 75-110.

 7.  Fu T, Tong WD, He YJ, Wen YY, Luo DL, Liu BH. 
Surgical management of intestinal malrotation in 
adults. World J Surg. 2007; 31: 1797-803.

 8.  McVay MR, Kokosha ER, Jackson RJ, Smith SD. 
The changing spectrum of intestinal malrotation: 
diagnosis and management. Am J Surg. 2007; 194: 
714-9.

 9.  Andrassy RJ, Mahour GH. Malrotation of the 
midgut in infants and children. Arch Surg. 1981; 
116: 158-60.

 10.  Haaka BW, Bodewitzb ST, Kuijperc CF. Intestinal 
malrotation and volvulus in adult life. Int J Surg 
Case Rep. 2014; 5: 259-61.

 11.  Freitas M, Castelo A, Petty G, Gomes CE, 
Carvalho E. Viridans streptococci causing  
community acquired pneumonia. Arch Dis Child. 
2006; 91(9): 779-80.


