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ABSTRACT

Mucormycosis is a rare opportunistic invasive fungal infection that seldom infects healthy persons. Mucormycosis can affect
any organ in the body among which gastrointestinal mucormycosis is very rare. Antemortem or preoperative diagnosis of
gastrointestinal mucormycosis is not possible until histopathological demonstration of the fungal elements is done. Treatment
consists of surgical debridement with systemic antifungal therapy with amphotericin B. The high mortality rate associated with
GIMN (Gastrointestinal Mucormycosis of Neonate) is not only due to delay in diagnosis, but also because of inadequate and
inappropriate treatment. All the infants with bowel surgery done for perforating or inflammatory lesions should be subjected to
careful histopathological examination, else atypical causes for bowel perforations like GIM might be missed. Herewith presenting a
rare case of gastrointestinal mucormycosis that occurred in a full-term, 5-day-old immunocompetent neonate.
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INTRODUCTION Necrotising enterocolitis was suspected and the infant
Mucormycosis is a rare opportunistic invasive fungal was put on intravenous antibiotics such as ceftriaxone,
infection  affecting  immunocompromised  patients.(!) amikacin and metronidazole. General condition of the infant

Mucormycosis can affect any organ in the body, among which
gastrointestinal mucormycosis is very rare. There has been
an increase in number of these cases over the past decade.(®)
The antemortem or  preoperative  diagnosis  of
Gastrointestinal Mucormycosis of Neonate (GIMN) is an
exception, as in most cases the diagnosis is retrospective
made after death or discharge of the neonate.®) Herewith
presenting a rare case of gastrointestinal mucormycosis that
occurred in a full-term 5-day-old immunocompetent neonate.

CASE REPORT

A full-term female neonate was delivered by a primi gravida
by emergency caesarean section due to history of prolonged
labour. There was no history of any maternal risk factors. The
baby weighed 2180 g. The infant did not cry after birth and
did not move any of her limbs. Apgar score at 1 and 5 minutes
were 3/10 and 4/10, respectively. The infant was shifted to
intensive care unit and was kept under incubator. CT brain
showed hypoxic-ischaemic encephalopathy changes. On day 5
of life, the infant developed abdominal distension and bowel
sounds were sluggish. Nasogastric intubation revealed bilious
aspirate. X-ray abdomen showed distended bowel loops
without any evidence of pneumatosis intestinalis or
pneumoperitoneum. All the other investigations done ruled
out presence of congenital anomalies or obstructive causes of
abdominal distension. Serum CRP levels were elevated.
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showed no improvement and the antibiotic was changed to
piperacillin-tazobactam with meropenem. On day 9 of life, the
infant developed rectal bleeding. Since there was clinical
deterioration of the neonate and there was no response to
antibiotics, surgical exploration was planned. Per-operatively,
the bowel was gangrenous, bile-stained and colonic and ileal
perforations were made out. Affected segments of colon and
ileum were resected and ileostomy was performed.

Fig. 1: A. X-ray Abdomen showing Distended Bowel Loops
Without Evidence of Pneumatosis Intestinalis &
Pneumoperitoneum, B. Resected Bowel Fragments
showing Bile Stained and Gangrenous Colonic and Ileal
Segments

Microscopic examination of the bowel segments showed
only few viable foci of small intestinal and colonic mucosa
with predominant areas showing transmural necrosis of
intestinal wall. Seen admixed are numerous broad aseptate
fungal hyphae exhibiting right angled branching. There was
intense neutrophilic infiltration and focal areas of
multinucleated giant cell reaction. Diagnosed as
Gastrointestinal Mucormycosis of Neonate (GIMN)
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Fig. 2: A. Sections from Colonic Segment showing Transmural Necrosis of Bowel Wall (H&E, 40X), B. Focal Areas showing
Multinucleated Giant Cell Reaction (H&E, 100X), C. Broad Aseptate Fungal Hyphae Exhibiting Right Angled Branching with
Surrounding Areas showing Intense Neutrophilic Infiltration and Necrosis (H&E, 400X), D. Gomori Methenamine Silver Stain
Highlighting the Fungal Hyphae (GMS, 400X)

DISCUSSION

Mucormycosis is a saprophytic and ubiquitous fungi ) that
belongs to class zygomycetes.(5) It most commonly involves
nasal and paranasal sinuses, brain and orbits.
Gastrointestinal mucormycosis is very rare. Its incidence is
underestimated since all those affected infants whether died
or survived might have not had detailed histopathological
examination.(¥) and those infants suspected to have NEC but
died in spite of appropriate therapy were labelled as
refractory or fulminant NEC.(®) without any histopathological
evaluation of these cases. All these cases might account to the
pool of  underestimated GIMN (Gastrointestinal
Mucormycosis of Neonate) cases.(3)

GIMN is a rarest presentation of mucormycosis
accounting for 7% of cases.) Infection is acquired by
inoculation, inhalation or ingestion of fungal spores and the
route of entry of the fungal spores determines the site of
infection.¥) The most commonly involved sites includes
stomach, colon and ileum with neonates showing
predominant involvement of colon.®) The affected neonate
presents with abdominal distension, nausea and vomiting.
Haematochezia and fever may also occur.?) Many
predisposing factors are held responsible for the occurrence
of GIMN. Those involved in this particular case includes
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nasogastric  intubation, intravenous broad-spectrum
antibiotics, neonate treated in intensive care units and
systemic hypoxia. The other predisposing factors are preterm
baby, steroid therapy, malnutrition, immunosuppression, low
birth weight, immature immune system of the neonate with
fragile skin barrier, orogastric intubation.(1,56.7.8)

Members of mucoraceae show affinity for arterial
invasion leading to thrombosis and ischaemic infarction of
the tissue supplied by the artery. In gastrointestinal
mucormycosis, this leads to gangrene of the involved bowel
segment mimicking NEC (Necrotising Enterocolitis).3) which
is considered as the closest differential diagnosis of GIMN.()
Absence of response to antibiotic therapy, absence of
pneumatosis intestinalis, presence of fungal hyphae and
thrombosis of small vessels favours gastrointestinal
mucormycosis.(1) Necrotising enterocolitis occurs due to
reperfusion injury to the bowel as a result of which the
affected bowel segments will be moist, congested and will
undergo putrefaction. On the contrary gastrointestinal
mucormycosis occurs due to vascular thrombosis of the
affected mesenteric artery leading to dry, avascular bowel
and it will undergo infarction.

The affected bowel adheres to the adjacent healthy bowel
segment to imbibe oxygen. Therefore, cases of GIMN presents
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with an early palpable abdominal mass and abdominal
distension rather than bowel perforation, rectal bleeding or
pneumoperitoneum. But there were reports of few cases of
GIMN presented with rectal bleeding, pneumoperitoneum
and pneumatosis intestinalis. This lead to identification of 2
forms of GIMN - Primary and Secondary. Primary GIMN
caused by a direct fungal colonisation of bowel by
mucormycosis. This form of GIMN is very rare. In secondary
GIMN, fungal invasion occurs following a predisposing NEC of
the bowel. The devitalised tissue of NEC provides a fertile
medium for the growth of the fungus. Hence, the cases of
secondary GIMN presents with mixed clinical features of both
GIMN and NEC.(®

It is necessary to differentiate GIMN from simple fungal
contamination.

This can be done by demonstrating fungal hyphae in
viable tissue with aid of special stains like Gomori
Methenamine Silver (GMS) and Periodic Acid Schiff (PAS).®)
Fungal cultures are positive in only 33% of cases and are time
consuming. Hence, most authors suggests histopathological
study rather than mycological cultures for diagnosing
gastrointestinal mucormycosis.3)  Angio-invasion and
thrombosis of vessels by mucormycosis hinders the drug
delivery to the affected tissue.(10) Hence, surgical debridement
of affected tissue together with adequate antifungal
treatment with amphotericin B forms the mainstay of
treatment.(®) It has been shown that the fungicidal activity of
amphotericin B has been enhanced by rifampicin.(11) The
mortality rate in GIMN is more than 75%.33 This high
mortality rate is not only due to delay in diagnosis, but also
because of inadequate and inappropriate treatment.(12) From
the index case diagnosed in 1994, till date 30 cases of GIMN
were reported, of which 22 cases were from India. Of all the
diagnosed cases, only 14 survived.(1)

Timely intervention with parenteral amphotericin B in
surgically treated cases suspected to have necrotising
enterocolitis might reduce the hidden mortality due to fungal
sepsis and all infants with bowel surgery done for perforating
or inflammatory lesions should be subjected to careful
histopathological examination, else atypical causes for bowel
perforations like GIM might be missed.(#)

CONCLUSION

One of the most important factors contributing to the high
mortality associated with gastrointestinal mucormycosis is
lack of clinical suspicion. Therefore, the clinicians and
pathologists should have a strong suspicion of
gastrointestinal mucormycosis in those neonates clinically
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suspected as necrotising enterocolitis, but showing no
response to antibiotics. Earlier the diagnosis, better the
survival rate.
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