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Abstract

Basidiobolus ranarum is a fungus found in the dung of amphibians, reptiles and insectivo-
rous bats. It usually causes chronic subcutaneousinfection of thetrunk and limbs. Gastro-
intestinal basidiobolomycosis (GIB) is a rare disease. We report three children with this
condition from the Southwestern of Saudi Arabia. All of them were treated with antifungals.
One of them died and othersrecovered. All these patients had leukocytosis, marked eosino-
philia and high erythrocyte sedimentation rate and the diagnosis of GIB was confirmed
based on characteristic histopathlogical findings. GIB is an emerging disease in the South-
western Saudi Arabia especially in children. Increasing awar eness of GIB among healthcare
professionals in areas of endemicity and appropriate specimen processing may lead to en-

hanced case detection and reporting.
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I ntroduction

Basidiobolomycosis is a rare fungal infection caubg
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Aseer Central Hospital, Abha, Saudi Arabia. Dat& co
lected included: demographic information, symptoms,
signs, laboratory and radiological studies, procesiu

Basidiobolus ranarum, an environmental saprophytéeatment and outcome.

found worldwide. B. ranarum is a member of the orde
ZygomycetesIn all cases, the diagnosis was established basetieo

Entomophthorales of the class
Basidiobolomycosis is usually cause subcutanedas-in
tion that affects mostly young males, and it iss$raitted
through traumatic inoculation. Most cases have been
ported from tropical and subtropical regions. White
diagnosis of subcutaneous disease is easy, theadiag
of gastrointestinal basidiobolomycosis (GIB) is malif-
ficult and its clinical presentation, risk factard treat-
ment are poorly understood [4]. Most of the caxfgse-
diatric gastrointestinal basidiobolomycosis worldevi
have been reported from Saudi Arabia [1-3, 6-8reH
we are reporting three cases of GIB in Saudi ptiefith
literature review.

Patients and M ethods

Health records of three patients with basidioboloosys
were retrospectively reviewed. These three patiest®
diagnosed between November 2009 and May 2012
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characteristic histopathologic findings. Specimearg
received fixed in 10 % buffered formalin solutiofhe
tissue can remain in it for long periods without
deterioration and it is compatible with most spkesiains
including immunohistochemical techniques. Formalin
fixative, when used, must be 10 times the volume of
specimen [5]. The specimen is carefully examinedso
not to miss any of the material received. Basidiob®
ranarum form nodular masses at the gastrointestiafl

or even as separate abdominal masses which aryusua
confused by lymphoma, carcinoma or tuberculosisQtj

cut section, these masses are grayish white and
homogenous. Representative sections are taken from
different parts of the masses and submitted intiplas
cassettes for tissue processing. During tissueepsimyg,

the tissue is appropriately dehydrated and finally
embedded in paraffin wax. Sections of 4um are ciit &v
Leica sliding microtome. Slides are stained with
Ahematoxylin and eosin stain [16]. Special histatbal
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stains for highlighting fungi routinely used areriBdic  Results
Acid Schiff stain (PAS) and Grimelieus methamineesi
(GMS) stain. Fungi stain magenta with PAS and lblaCCIinicopathoIogicFeaturas

with GMS [3]. All our patients were healthy with insignificant gpa
medical history. Case 1 is from Jazan province {{gou

o ) i western of Saudi Arabia) and the other cases am fr

Pathologic tissues were examined for evidence afigr  Aseer province, Tohama area (Southwestern of Saudi

lomatous inflammation, tissue eosinophilia, ne&okin-  Arapia) and these areas are known to be hot anédhum

gal elements consistent with zygomycosis and strast

showing the Splendore-Hoeppli phenomenon (radiatingrne clinical, laboratory and surgical features Bf pe-

intensely eosinophilic granular material surrougdthe  tjents are presented in Table 1.

fungal elements) [17].

Table 1: Clinicopathologic features of patients with gastrointestinal basidiobolomycosis

Case Age Symptoms WBC Eosinphils ESR Radiological Treatment Follow-up
(yrs) x10/mm3 % mm/h findings

1 12 Abdominal pain 17.60 35 99 Mass attached to theHemicolectomy Improved but
Constipation cecum and adjacentltraconazole Still under follow
Fever part of the terminal up

ileum
2 1&1/2 Fever 2452 10.2 150 Liver abscesses dtrazole Died shortly after
admission

3 9 Abdominal pain  17.8 14 76 Transverse colon Itraconazole Followed for 8
Constipation mass months and im-
Vomiting proved

Figure 1. Microabscess ( long arrow) surrounded by  Figure 3. Fungal hyphae and zygospore of basidiobolo-
fibrosis and dense inflammatory infiltrate with marked  mycosis. (original magnification x400, haematoxylin and
increase of esinophils (short arrows). Original magnifi-  eosinstain).

cation x 200, haematoxylin and eosin stain.

Figure 2. Fungal hyphae (long arrow) and zygospores  Figure 4. Basidiobolous ranarum hyphae (long arrow)
(short arrows) of basidiobolomycosis. Note the esino- and zygospores (short arrows) are stained black by
philic amorphous material ( Splendore- Hoeppli phe-  Grimelieus methanamine silver stain, a histochemical
nomenon) surrounding the fungal elements (originall ~ stain. Original magnification x 400.

magnification x400, haematoxylin and eosin stain).
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pital. He had tenderness in the right upper quadrbthe
abdomen with hepatomegaly. His complete blood count
showed the following; WBC 24,520/mm?3 with 42.6%
neutrophils, 39.5% lymphocytes, eosinophils 10.28d a
monocytes 7.7%, Hemoglobin 7.4 g/dL and platelets
851x103/mms3. His ESR was 150 mm. Broad spectrum
intravenous antibiotics were started and abdomiited-
sound was done which showed picture of hepaticesissc
Abdominal CT scan was done and it showed a lanyg-se
liquid - mass in the right lobe of the liver whiblas con-
centric wall compressed liver tissue, appearanagsiyh
suggestive of a liver abscess (Figure 5).

Percutaneous liver abscess drainage was done witider
sound guidance, but there was no pus. A biopsytakae
from the mass and sent to the histopathology labora
Figure 5. Contrast-enhanced CT scan of abdomen  On histology, transmural granulomatous inflammation
showed a large semi-liquid mass in the right lobe of the  composed of abundant eosinophils, and giant cefls w

liver, suggestive of liver abscess. seen. Histochemical stains revealed broad, noraept
hyphae-like structures surrounded by an eosinaphili
Casel sheath (Splendore = Hoeppli phenomenon). Based on

A 12 year old Saudi girl from Jazan area presemtéldl  these specific histopathological features, the ribags of
constipation for one week and abdominal pain astedt  pasidiobolomycosis was established. Immediatelyyhe
tion for one month with loss of weight and poor efe,  started on intravenous itraconazole but his coomliti
associated with high grade fever in the last 2 we&ke started to deteriorate and developed severe aesjpéra-
presented to private hospital and found to havergel tory distress syndrome required intensive care g@na
mass in the right iliac fossa. Abdominal CT scars Wament and high frequency ventilation. Unfortunateijth
done and showed large pelvic heterogeneous ssttetis maximum cardiopulmonary support, he died shortigraf
density mass attached to the cecum and adjacenbfpar All of his sepsis screening was negative and therés:

the terminal ileal loops and multiple enlarged o@@l  sion was multi-organ failure due to disseminated
lymph nodes. Her complete blood count showed the fopasidiobolomycosis infection.

lowing, WBC 17600/mm3, with very high eosinophilia
which was around 35%, she was anemic Hb 7.5 g/dL arbase?;
had thrombocytosis 746x103/mms3. Her erythrocytda-sed

mentation rate (ESR) was 99 mm/hour. A 9 year old Saudi female from Aseer region (Tohama

area) presented to medical attention with histdmeour-
rent right hypochondrial pain and non bilious vangt
for four months. It was associated with on andcoffisti-
operation room for exploratory laparotomy as a aafse pation . She was neither _havm_g fever nor Welgl:ss.lo
There was no diarrhea or jaundice. Her past medisal

intestinal obstruction with suspicion of lymphomA. Kabl h looki | Gieb
large mass was attached to the cecum and ternfenah i tory was unremarka €. She was 100King unwet,
and average body built. Systemic examination was no

measured around 12 cm by 10 cm and right hemicolec- o
tomy was done. The resected part was sent to sheri mal. Initial laboratory workup showed WBC

! ; - 17.8x10%/mm, eosinophils 14%, Hb 9.7g/dL, Platelets
thology department and the diagnosis of basidiabglo 3 ' ] . ' ;
cosis was confirmed (Figure 1, 2, 3 & 4). She wagted 407x103mm and ESR 76 mm/hour with normal liver

on intravenous itraconazole 100mg twice daily dred t function tests. Abdominal CT-scan showed thickened

general condition of the patient improved few dafter walls of the colon in hepatic flexure region. Streler-
surgery and she was started on oral itraconazele dis- went colonoscopy which was suggested by the regitio

charged to be followed at the outpatient clinic and was fou_nd to have a 'mass at the end of trasesver
colon fungating but couldn't be examined becaus@as
Case 2 oozing blood (Figure 6). A biopsy was sent, whicasw
A 18 month old infant from Aseer province, (Tohamalately showed granulomatous inflammation aroundyéin
area) presented with fever for 3 weeks. He wasirgpik Structure that appear as empty spaces with thih sual
fever on daily basis reached 39 There were no other rounded by eosinophilic material (Spendore-Hoeppé-
with neither improvement nor clear diagnosis. The-p Was characteristic for basidiobolomycosis. She was
ents left against medical advice and presenteditdos-

The patient was referred to our hospital and whsrido
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Figure 6. Colonoscopy study; a mass at the end of transver se colon fungating to the lumen and bleeding.

started on itraconazole. During outpatient follopy she seldom in adults. About 90% of the cases have been
was responding completely with no symptoms and her in individuals under the age of 20 years, the yashg
ESR dropped to 12 mm/hour. After complete clineatl  patient recorded being one year old and the ol@8st
radiological improvement, itraconazole was discugd years. The exact mode of transmission is not utmtsis

after 8 months of treatment. It is postulated that B. ranarum on vegetation amgénic
debris is consumed by insects and other arthropduish
Discussion in turn are devoured by frogs, lizards and othemats.

These animals then disseminate the fungus in the
environment from where other animals and human&icou

Entomophthoromycosis is a rare form of zygomycosis, . . .
P y ygomy be infected. Infections usually begin as small pegpu

Two principal species responsible for the majoraty following a scratch or puncture by an insect, plamt

these infections areConidiobolus coronatus and B. . . s i
ranarum. Historically, they have been known to causeo'[her fungus bearing object. Considering the ubygof

skin and soft-tissue infections in otherwise health _the funglus |nTtr:1_e envwobnmgnt, F[he p(rjevalenc(;a _séate it
individuals in tropical areas of Africa, South Anoer and IS very low. IS may be due o widespread immunity

Asia [10]. Visceral involvement is extremely unulsaad fes“'ﬁng from previ_ous sgbclinical infections ar the
so far has been reported only in association witauctty of pathogenic strains of the fungus. Thposed

Basidiobolus. B. ranarum was first isolated in 1955 from parts of the body are most commonly affected bet th

decaying plants in the United States and subselgutes neck and the head may be occasionally involved [10]
been found in soil and vegetation throughout thddva. . . .
ranarum may also be present as a commensal in th .1978' the f|r_st cuIture-pr_oven case of Invasive
intestinal tracts of frogs, toads, turtles, chamete asidiobolomycosis of the maxillary sinus and tléae

horses, and dogs. The first human case of infecamsed was reported in the United States, and reportsskral
by B 'ranarum was one of subcutaneous mycosis involvement followed. Before our report, there hesn

reported in 1956 in Indonesia and other caseée cases of gastrointestinal basidiobolomycosisrted
subsequently occurred in India, Africa and Southefina in the world [1, 2, 3, 7, 12, 13, 16].

9].
o] Among these patients, 19 cases were pediatric ynostl

Over 160 cases of subcutaneous mycosis have beBRM Saudi Arabia (13 cases), Iran (3 cases), Bi@zi
described in the literature. It is presumed thabynamore ~ Cases) and others (1). Lyon et al reported 7 cals€sB
cases have occurred and continue to occur but are rin @dults and he mentioned that potential riskdecin-
recognized or reported. The disease is widely peevan cluded prior ranl_tldlne use and Iong(_er re5|denc_e!\nr_a
tropical and subtropical regions though it is sparally ~ 2ona [12]. Al-Jarie A, et al reported six casepediatric
reported from all parts of the world including Afs, ~ G!B, most of them where originating from the sameaa
Asia, the USA and Latin America [10]. The diseass h ©Of our patients, Aseer-Tohama and Jazan provinct®a
been reported from most countries of Africa; whire ~ Southwestern of Saudi Arabia [1]. In his conclusioe
majority of the cases have been described from tgan Mentioned that GIB is an emerging disease whichilgho
East Africa and from Nigeria in West Africa. Infests ~ P€ included in the differential diagnosis of abdoani
occur usually in children, less often in adolessemtd ~Mass with eosinophilia. Also, he concluded thagsat
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resection of the infected tissue and prolongedtrtreat
with itraconazole offer the best chance for cuting dis-
ease. In another study 5 cases of basidiobolong/gosi

pediatric age group were reported, 3 cases were GIB

case was pulmonary basidiobolomycosis and thenast
nasal subcutaneous basidiobolomycosis [2]. Adl &
patients with GIB were treated surgically and giviea-

conazole and all showed good improvement on foligw
Of note, only 2 cases of nasal subcutaneous basidio
mycosis were reported, one by Al-Jarie, A. et 2].dnd

the second case was from India, 11 year old gasgmted
with bilateral nasal obstruction and discharge[15].

Table 2. Clinical Manifestations, Stes of Involvement,
and Preliminary Diagnoses in 19 children with
Gastrointestinal Basidiobolomycosis

Characteristic Patients

15
14

Fever

Abdominal pain
Abdominal mass
Abdominal distension
Diarrhea
Constipation
VVomiting

Weight loss
Hepatomegaly

Organ involvement

NWhMoo o

Colon/rectum
Liver/gallbladder
Small bowel
Stomach

kidney

Preliminary diagnosis

PR AR

Appendicitis/ appendicular mass6
Malignancy 4
Crohn's disease 1

Another case of GIB was reported from Saudi AraBia,
year old presented with abdominal pain, vomitingyr-d
rhea, fever and palpable right iliac fossa masbotatory

kocytosis, eosinophilia, high ESR and same histopa-
thological findings typical for basidiobolomycosiad all
were treated with itraconazole after surgery aray tthid
well [4, 11]. The ¥reported cases of pediatric GIB were
from Brazil (two cases) and Nigeria (one case).dduf
nately all died possibly because of lack of infotioma
about the disease at that time [1, 7]. It is cthat most of
those patients are previously healthy with no ulydey
diseases.

The clinical manifestations of childhood GIB incéud
abdominal pain, fever, vomiting, diarrhea and welghks.
Most of pediatric GIB cases presented with feved an
abdominal pain (Table 2), and may be this is theseaf
suspicion of acute appendicitis or appendicularsma$
cases. The presence of abdominal mass was a common
finding, either observed during abdominal examorati
demonstrated by imaging or during laparotomy. T&ble
summarizes the clinical manifestations, sites of
involvement and preliminary diagnoses in 19 chitdre
with gastrointestinal basidiobolomycosis [1, 2436, 7,
11].

All patients with GIB manifested with leukocytosasid
striking eosinophilia. The mean of WBC was
(20.68x10"3/uL). The average eosinophil's percentiag

19 cases was 17.1% which mean that all have severe
eosinophilia. The average ESR (mm/hr) in 16 patient
was 99.9 which mean that, it was a characteristiall
cases of GIB. Such lab results should alert pemptbe
medical fields to suspect basidiobolomycosis egigan
the presence of clinical presentation suggesting
disease. In patients with GIB, the diagnosis wa=ttain
initially and was confused with malignancies, appeitis
or appendicular mass, Crohn's disease or liveressc
However, the histopathological examination was kg
in the diagnosis of all cases and fungus cultursome
cases. This means that, in case of lacking labbdigydo
diagnose such rare disease, the diagnosis will isseih
for sure and such patients are at risk of mortadibgd
morbidity.

th

The special histopathologic characteristics of disase
are: marked tissue eosinophilia; granulomatousi.rimé-

investigations revealed elevated inflammatory marke mation, microabscesses, necrosis and giant cefisepce
and peripheral eosinophilia. Colonoscopy showed sef thin walled, broad, septate, irregularly bramghi

verely inflamed mucosa of the terminal ileum, cecamd

hyphae and rounded zygospores and eosinophilicrimate

ascending colon. CT scan of the abdomen demonstrat¢Splendore-Hoeppli phenomenon) surrounding fungal

an inflammatory mass with wall thickening of theneée
nal ileum and colon. This case was mimicking fistab
Crohn's disease, which was treated surgically with-
conazole and he did well [3]. Three cases of giddi
GIB were reported from Iran.lcase was 1.5 year old
presented with diarrhea, abdominal pain, tenesmand,
hematochezia for 2 months, the presented with consti-
pation and rectal bleeding and tH& Bas presented with
Abdominal distention [4, 11]. All these 3 cases haat

Curr Pediatr Res 2013 Volume 17 Issue 1

elements [17].

Definitive diagnosis is based on isolation of fusgtom
tissue specimens. The organism should be inoculated
immediately because it does not survive®st f].

Serodiagnosis with immunodiffusion can be emploged
an adjunctive diagnostic method; it is helpful bath
diagnosis and in follow up of the patient. Thig igsvery
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specific for B. ranarum with no cross reactivityttwother
species of the order Entomophthorales, but itsithatys
however, has not been determined [12]. Most p&tien?.
were treated surgically which help to debulk thessnand
make the medical treatment more successful. Mdsrga
were treated with itraconazole with good outcome7]1
12].

To conclude GIB is an emerging disease in Saudbiara
Most of pediatric GIB reported cases were from Bout
western of Saudi Arabia which mandate further nedess
to explore disease risk factors and nature towhstter
understanding of GIB. Increased awareness of GIg
among healthcare professionals in areas of endgmici
and appropriate specimen processing may lead taneeh
case detection and reporting. Awareness of itsicelin

8.

presentation, radiographic, endoscopic findings @mat- 10,

acteristic histopathologic findings can facilitgbeompt
diagnosis and initiation of effective antifunga¢thpy.

11.
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