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Abstract

Megacystis Microcolon Intestinal Hypoperistalsis Syndrome (MMIHS) is a rare congenital anomaly that

is considered the most severe form of functional

obstruction of the gastrointestinal tract. This

devastating condition is composed of non-obstructed urinary bladder, microcolon with decreased or
absent intestinal peristalsis. This study was designed to describe the incidence and outcome of MMIHS.
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Introduction

Megacystis microcolon intestinal hypoperistalsis syndrome (MMIHS)
is a rare congenital anomaly, which is characterized by, as its name
implies, abdominal distension caused by a largely distended non-
obstructed urinary bladder, microcolon with decreased or absent
intestinal peristalsis (1). Owing to its high mortality rate, it is considered
the most severe form of neonatal intestinal obstruction 2. Since the
description of the first case of MMIHS, many case reports had been
published and various theories have been postulated. Despitethis, the
etiology of this disease remains unclear. This condition showed female
predominance, with history of consanguinity in many cases suggesting
an autosomal recessive pattern of inheritance (2).

The treatment of MMIHS is mainly supportive. Prokinetic drugs,
gastrointestinal hormones failed to improve peristalsis. While surgical
options can help in nutrition and for relief of the bowel obstruction,
intestinal function does not usually improve and functional obstruction
frequently  recurs.  Therefore, intestinal and  multivisceral
transplantation appears to be the only viable therapeutic option for
children with severe gastrointestinal dysmotility (3). The aim of this
review was to determine the epidemiology and outcomes of MMIHS
cases reported to date.

Methods
A PubMed search was performed for the key words ‘‘megacystis
microcolon intestinal hypoperistalsis’> with no restriction on

publication language. All studies reporting patients with the diagnosis
of MMIHS in the period from 1976 to date were included. Detailed
information with emphasis on epidemiology, diagnosis, surgical
findings and outcome were recorded and critically analyzed.

Results

To our best knowledge, a total number of 246 patients were identified
in the literature during the period from 1976 to 2018 (4). Prenatally,
diagnosis was confirmed in one quarter of the cases, where 87%
showed megacystis. In nine cases only, parents accepted the option
of termination of pregnancy after prenatal diagnosis of MMIHS and
genetic counseling. Gender was mentioned in 199 cases. Of these,
137 patients (approximately 69%) were females, whilst 62 (31%)
were males. The female-to-male ratio was 2.2:1. In about half of the
patients (129 patients), one or more surgical interventions were
reported. As its name implies, megacystis and microcolon were the

Auctores Publishing — Volume3-1 www.auctoresonline.org Page - 01

most frequent findings at autopsy or surgery. Moreover, malrotation was
reported in 95 patients, dilated proximal small bowel in 36, short bowel in
41, and segmental stenosis of small bowel in

7. A range of interventions was reported including gastrostomy,
jejunostomy, ileostomy, cecostomy, segmental resection of jejunum and
ileum, adhesiolysis, rectal biopsy and internal sphincter myectomy.
Vesicostomy was reported in 47 patients. Outcome was reported in 236
patients. Out of those, 185 patients (78.4%) died and 51 patients (21.6%)
were alive at the time of publication (Table 1). The most common cause of
death was overwhelming sepsis followed by multiple organ failure and
malnutrition. The majority of the survivors were maintained on TPN, while
only 12 patients underwent multivisceral transplantations. According to the
obtained data, the majority of the survivors were independent of parenteral
nutrition, yet, bladder dysfunction persisted and clean intermittent
catheterization (CIC) has been reported.

Gender Findings

Females 137 (69%) Megacystis 246 (100%)

Males 62 (31%) Malrotation 95 (39%)

Not mentioned a7 Proximal dilatation (36 (15%)
Short bowel 41 (17%)

Antenatal Segmental Stenosis |7 (3%)

Confirmed diagnosis 63 (25%)

Megacystis 212 (87%)  |Outcome

Gl anomalies 56 (23%) Died 185 (78%)
Survived 51 (22%)
Not mentioned 10

Table (1): Main features of the 246 MMIHS cases reported in literature
Discussion

Since first described in 1976 by Berdon on five girls, 2 of whom aresisters
(5), few hundred cases of MMIHS have been reported and contributed to a
better understanding of this devastating disease.
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As long as there is neither definitive medical nor surgical treatment have
proved to improve the intestinal and bladder dysfunction, the majority
of MMIHS patients are therefore dependent on TPN to prevent
malnutrition, beside the known complications such as sepsis and renal
failure (6).

Epidemiology

MMHIS is more common in females, with female to male ratio of 2.2:1.
Many authors claim that under diagnosis in males is due to the more
severe form in males resulting in intrauterine deaths (7), whilst others
state that MMIHS can be diagnosed as prune belly syndrome (PBS)
instead, leading to a bias in female to male ratio (8). Overlap of MMIHS
and PBS have occurred (9, 10) although most cases present assporadic
ones, MMIHS can occur in a familial fashion. In a study, familial
MMIHS was evident in a total of 47 occasions, with 19 families had a
pair of affected siblings, and a family had three childrenwith MMIHS
(11). It had been suggested that mutation in actin gamma2 (ACTG2) on
chromosome 2p13 and loss of leomodin genes, both areresponsible for
encoding of one of the six actin myoforms present in the smooth
muscles of the urinary and gastrointestinal systems, resulting in their
hypoperistalsis (12,13).

Diagnosis

With improvement in antenatal care, MMHIS can be diagnosed
prenataly. Up to 25% of cases were achieved via prenatal diagnosis.
Enlarged bladder (megacystis) was the main finding in 87% of cases,
whilst gastrointestinal anomalies were noted in 23% only (13). While
megacystis is more common in male fetuses, it is usually associated
with oligohydramnios and caused by mechanical lower urinary tract
obstruction (LUTO). Therefore, MMIHS should not be excluded in
male fetuses with megacystis, especially if there is no oligohydramnios.
On the other hand, it is strongly suspected in female fetuses with
accompanying polyhydramnios because LUTO is rare in females and
oligohydramnios is an invariable finding (14). Moreover, amniotic fluid
analysis for enzymatic changes, in addition to magnetic resonance
imaging, has increased the accuracy of prenatal diagnosis ofMMIHS
(15). Therefore, parenteral counselling to ensure that they areaware of
the pathology, prognosis, therapeutical options and care of MMIHS
should be done in order to make a substantiated decision on the sequel
of the pregnancy. Nine couples decided to terminate pregnancy due to
prenatal diagnosis of MMIHS in the current literature.

Surgical findings

Management varied considerably among most publications and exact
surgical procedures were reported inconsistently. Since the most
frequent findings were megacystis (Figure 1), functional obstruction,
and malrotation, therefore, all of the operations were performed mainly
to decompress the intestinal and urinary systems. Surgeons frequently
chose to perform diverting ileostomy to benefit from early oral feeding
to avoid long term TPN, and biopsy to exclude Hirschsprung’s disease
and other related motility disorders (16). Vesicostomy was reported in
less than a fifth of cases only, after considering insertion of Foley
catheter for initial decompression. While some authors consider
vesicostomy only if catheter was not tolerated or caretaker was unable
to manage CIC (17), a minority of surgeons perform vesicostomy at first
glance in the setting of elevated BUN to protect the kidney and prevent
the progression of overwhelming sepsis (16). Others believe that the
dilated urinary tract will not collapse even with maintained catheter
drainage, so theyencourage peritoneal dialysis catheter insertion under
vision to avoid iatrogenic Gl and urinary injury (18). Other procedures
occasionally performed including gastrostomy, jejunostomy and
cecostomy in specific indications. Unfortunately, surgical interventions
failed to improve enteral food intake, intestinal pseudoobstruction or
bladder function 4. Hence, several authors now agree that the decision
for surgical interventions should be made on individual basis and
mostly restricted to supportive interventions such vesicostomy and
enterostomy (2).
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Recently, multivisceral transplantation became a valuable therapeutic
treatment for children with irreversible intestinal and/or total parenteral
nutrition failure (19).

Figure (1). An Intra-operative picture showing the hugely distended
bladder.

Outcome

Fifty one out of 236 patients were alive at the time of publication, which
revealed an overall survival rate of 21.6% in this review. In a previous
review (1976-2011), 43 out of 218 patients were alive at the time of
publication (survival rate 19.7%) “. In contrast, analysis of the more recent
time period from 2011 to 2018 revealed an increase of the survival rate to
44% (8 out of 18 patients were alive at the time of publication). However,
more cases are required in order to conclude a statistical significance.
Unfortunately, no sufficient reports were performed to indicate long-term
survival. The most frequently reported cause of death in MMIHS patients
was overwhelming sepsis followed by multiple organ failure and
malnutrition. There are several reasons for the development of sepsis in
MMIHS patients. Firstly, intestinal conditions, such as malrotation and
short bowel with the resulting functional obstruction of the bowel may cause
bacterial overgrowth and translocation, hence, leads to bacteremia and
subsequent sepsis. Moreover, urinary tract infections (UTI) as well as
catheter-induced sepsis resulting from prolonged TPN can augment the
sepsis (20). Lastly, in several cases, attempts to provide sufficient enteral
feeding have resulted in fatal pneumonia (21).

Renal failure occurs as a consequence of aperistaltic urinary bladder with
resultant reflux and repeated UTI leading to renal scarring. Liver
dysfunction is a common complication. In a large survey conducted in
Japan, it was reported in 84% of the cases, with 6 patients out of 9 died from
liver failure. This failure was mostly attributed to the prolonged parentral
nutrition with its devastating effect on liver, and less commonly due to
enteritis and sepsis (22).

Only 12 transplantations were performed to date with a reported 3-year
survival of 50% of those series. All survivors tolerated enteral feedings;
however, bladder function did not improve and catheterisation had to be
continued after transplantation (19). While there was a significant
improvement of the results of multivisceral transplantation in the recent
years (23), complications are inevitable. These include infection, rejection,
and post-transplant lymphoproliferative disease (PTLD). Moreover, reports
regarding long term complications and survival of MMIHS patients after
transplantation are still lacking (24).

Conclusion

Although, recently, there was improvement in the survival rate of MMIHS
compared to the past, yet, the mortality is still high. With the improvement
in supportive care over time the life span of children with MMIHS may
increase; however, intestinal transplantation appears to be the only viable
therapy to restore gastrointestinal motility.
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