Original Article

Northern International Medical College Journal

Management of Meconium Ileus: 5 years' experience
at Dhaka Shishu (Children) Hospital
KMN Ferdous1, M S Hasan2, K A Kabir3, M K Islam4, T Banu5
Abstract

1
Kazi Md. Noor-ul Ferdous
MBBS, M.S (Pediatric Surgery)

Assistant Professor
Dept. of Neonatal Surgery,
Division of Pediatric Surgery
Bangladesh Institute of Child
Health and Dhaka Shishu
(Children) Hospital
2
Dr.Md. Samiul Hasan
MBBS, M.S (Pediatric Surgery)

Registrar, Dept. of Minimally
Invasive Surgery
3
Dr. Kh. Ahsanul Kabir
MBBS, M.S (Pediatric Surgery)

Registrar, Dept. of Neonatal
Surgery
4
Prof. M. Kabirul Islam
MBBS, M.S (Pediatric Surgery)

Professor and Head
Dept. of Neonatal Surgery
5
Prof. Tahmina Banu
MBBS, M.S (Pediatric Surgery)

Professor and Chief Executive
Officer
Chittagong Research Institute for
Children Surgery (CRICS),
Chittagong, Bangladesh.
2,3,4
Division of Pediatric Surgery
Bangladesh Institute of Child
Health and Dhaka Shishu
(Children) Hospital
Correspondence
Dr. Kazi Md. Noor-ul Ferdous
MBBS, M.S (Pediatric Surgery)

Assistant Professor, Dept. of
Neonatal Surgery, Division of
Pediatric Surgery
Bangladesh Institute of Child
Health and Dhaka Shishu
(Children) Hospital.
E-mail: kmnferdous@gmail.com

Background : Meconium ileus (MI) is one of the common cause of intestinal obstruction in neonate. It can be present
with various complications (about 50%) like volvulus, atresia, and gangrene of the gut, perforation and meconium cyst.
Objective : This study aimed to compare various surgical procedures used in the treatment of meconium ileus and to
assess their efficacy regarding survival and complications in our center.
Methods : This retrospective study was done to all cases of meconium ileus admitted in the Department of neonatal
surgery of Dhaka Shishu (Children) Hospital during the past 5 years (2011 to2016). The medical records of all patients
with meconium ileus were studied. The surgical procedures were Mikulicz procedure, Bishop-Koop procedure done in
case of complicated cases and Mikulicz procedure, Bishop-Koop and T tube ileostomy done in uncomplicated cases.
Outcomes were compared between complicated and uncomplicated group and between the surgical procedures.
Results : Total patients were 224. Among them 8 were excluded due to incomplete data. The mean age was 3.23 days.
Twenty four neonates were preterm. Fifty-two percent were uncomplicatedMI and 48.15% were complicated.
Among 112 uncomplicated cases, Mikulicz procedure done in 33 cases, Bishop-Koop procedure done in 37 cases and
rest were treated by T tube ileostomy procedures. Among 104 cases of complicated meconium ileus, Mikulicz procedure
done in 75 cases and 42 cases were treated by Bishop-Koop stoma.
Predominant complications in Mikulicz procedures were high output fistula (67.6%), sepsis (34.84%) and skin
excoriation (58.33%), while in Bishop-Koop procedure were sepsis (59.25%), anastomotic leak and reoperation
(25.75%). In T tube ileostomy, complications were intra-peritoneal leak with reoperation and sepsis (9.52%). Twenty
five (11.6%) stoma prolapse were found in Mikulicz ileostomy. The overall mortality of meconium ileus was 36.6%, in
simple MI 23 out of 112 and in complicated MI 56 out of 104. This difference was significant.
Conclusion : Considering the study result we concluded that complications occur more frequently in Mikulicz procedure
and it is significantly associated with mortality, Bishop- Koop ileostomy can be considered but anastomotic leak is still
an important complication of this procedure. In uncomplicated cases T tube ileostomy found as the best option.
Keywords : Meconium ileus; Bishop Koop ileostomy; T tube ileostomy; Mikulicz ileostomy.
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Introduction
Meconium ileus (MI) is one of the common
causes of intestinal obstruction in neonate,
accounting for 9–33% of intestinal obstruction at
this age. Obstruction occur secondary to the
intraluminal accumulation of inspissated and
desiccated meconium.1 previously, meconium
ileus was considered to be closely associated
with cystic fibrosis. But, recent studies
demonstrated that it can occur frequently
without association of cystic fibrosis. Though the
exact pathogenesis of meconium ileus in the
absence of cystic fibrosis is unknown, a
spectrum of genetic and pathological
abnormalities may play a role.2
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Two form of meconium ileus can be described,
uncomplicated and complicated meconium
ileus.1 In the uncomplicated form, thickened
meconium obstructs the mid ileum and there is
proximal dilatation, bowel wall thickening and
congestion occurs. In complicated cases, this
condition is complicated by volvulus, atresia,
necrosis, perforation and meconium peritonitis
and pseudocyst formation.1 Uncomplicated
meconium ileus can be treated with therapeutic
contrast enemas with water-soluble and hyper
or isoosmolar contrast.3 Several complications
have been reported following Gastrografin
enema like perforation, necrotizing enterocolitis,
shock and occasional death.4 Therefore, some
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criteria should be fulfilled before performing this procedure.3
Reported success rate of non-operative management of
uncomplicated meconium ileus is about 60 to 70% in newborn
and current short-term operative treatment showed survival rate
of 70 to 100%.5 Options for surgical management of meconium
ileus include resection of dilated ileum with primary
anastomosis, Bishop–Koop ileostomy, Santulli procedure or
Mikulicz procedure.1 These are extensive operation, associated
with gut reduction and high stoma output. A second surgery
also required to close the stoma.6,7 In uncomplicated meconium
ileus, tube or T-tube ileostomy which includes enterotomy,
evacuation of thick meconium and placement of T-tube for postoperative irrigation.7,8 This procedure do not require gut
resection and there is no intraperitoneal anastomosis. After
extraction of T-tube the wound heal spontaneously and second
operation to close the stoma is not required.9
In our center, we do not have fluoroscopy to try non operative
management of uncomplicated meconium ileus. Mikulicz
ileostomy, Bishop Koop ileostomy has been practiced in our
center for long time in both types of meconium ileus. In both of
these procedures a second surgery to close the stoma is
required. Recently we have started T tube ileostomy for
uncomplicated meconium ileus.
This retrospective study was done to compare various surgical
procedures used in the treatment of meconium ileus and to see
their efficacy regarding survival and complications.
Materials and Methods
This retrospective study was done in all cases of meconium ileus
admitted into the Department of Neonatal surgery; Division of
Pediatric Surgery; Bangladesh Institute of Child Health (BICH)
and Dhaka Shishu (Children) Hospital, Dhaka, Bangladesh
during the past 5 years (2011 to 2016). The medical records of
224 cases of meconium ileus were studied. Of those 8 cases
were excluded due to incomplete data.
All patients on admission kept NPO, received nasogastric
decompression, I/V fluid and antibiotic. After initial resuscitation
patients were taken to Operation Theater. After confirmation of
diagnosis at laparotomy different operative procedures
(Mikulicz/Bishop Koop/T tube ileostomy) performed depending
on timing, patient condition and surgeons experience. Informed
written consent was taken from parents or legal guardian of all
patients before operation. We did not do any resection primary
anastomosis in any group and nor T tube ileostomy done in
complicated group. Postoperative complications were evaluated.
We had taken permission properly from the ethical board of
Dhaka Shishu (Children) Hospital to do this study. Statistical
significance is determined by using the Statistical Package for
Social Sciences (SPSS) version 22. Associations of continuous
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data were assessed using student t- test. Associations of
categorical data were assessed using Chi-square test and
Fisher’s exact test. For both test, p<0.05 was considered
significant.
Results
During the study period total 3976 neonatal surgical cases were
admitted, among them 224 were meconium ileus. The incidence
of meconium ileus was 56.4 per 1000 neonatal surgical cases at
the center. Eight patients were excluded for inadequate data.
The mean age of presentation of neonates with meconium ileus
was 3.23(± 1.08) days (range from 2 days to 6 days).
Male and female were same in number (108) and ratio. Twenty
one neonates presented with meconium ileus were preterm,
representing 11.11% of all cases. Among the studied cases, 112
cases (51.85%) were uncomplicated meconium ileus and 104
cases (48.15%) were complicated (Table: I).

Table I : Demographic characters of uncomplicated and Complicated MI (N=216)
Uncomplicated (n=112) Complicated (n=104) p value
Age
Sex

3.31±1.13

3.15±1.02

0.28

Male

51

57

0.22

Female

61

47

2.48±.26

2.48±.23

Weight (kg)

0.96

In complicated meconium ileus, the complications were small
gut volvulus (43.3%), gangrene of loaded ileum (32.2%),
perforation with peritonitis (37.5%), intestinal atresia with
adhesions (16.3%),and meconium pseudocysts in 16 cases
(15.4%). 11 patients had more than one complication. Peroperative finding of Complicated MI shown in (Table-II).
Table II: Per-operative findings of Complicated MI (N=104)
Findings

Number

%

Small gut volvulus

45

43.3%

Perforation with peritonitis

39

37.5%

Gangrene of loaded ileum

34

32.7%

Intestinal atresia with adhesions

17

16.3%

Meconium pseudocysts in cases

16

15.4%

In uncomplicated meconium ileus (112), T-tube ileostomy done
in 42 patients, Bishop Koop ileostomy in 37 patients and Mikulicz
ileostomy done in 33 patients. Main post-operative complications
of uncomplicated meconium ileus were peristomal skin
excoriation in 35 cases, high output fistulain 31cases and sepsis
27. Most of these were seen in Mikulicz ileostomy procedure. In
complicated meconium ileus 102, Bishop Koop ileostomy in 29
patients and Mikulicz ileostomy done in 75 patients.
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Main post-operative complications of complicated meconium
ileus was sepsis 64. Others were high output fistula (49) and
peristomal skin excoriation (36). The complications were mostly
related to Mikulicz ileostomy procedure. Post-operative morbidity
and mortality according to the procedures and types of
meconium ileus shown in Table-III and IV.

Overall mortality was 36.6% (79 out of 216). In uncomplicated
cases it was 20.53 % (23/112) and 53.84% (56/104) in
complicated cases. This difference was significant (p<.001).
Table- IV and Figure-2 show the mortality pattern.

Table III : Post-operative Morbidity and Mortality of Uncomplicated
meconium ileus (N=112)
Variables

T- tube ileostomy Bishop Koop

Mikulicz ileostomy Total

(N=42)

ileostomy (N=37)

(N=33)

--

2 (5.4%)

29 (88.87%)

31

4(9.5%)

9(24.32%)

--

13

Sepsis

4 (9.5%)

8(21.6%)

15(45.45%)

27

Wound infection

2(4.77%)

7(18.9%)

9(27.3%)

18

Skin excoriation

--

3(8.1%)

32(97%)

35

3(7.14%)

6(16.21%)

14(42.42%)

23

High Output Fistula
Intraperitoneal
Leak & Reoperation

Mortality

Table IV : Post-operative Morbidity and Mortality of Complicated
meconium ileus (N=104)
Variables

Mikulicz ileostomy

Bishop Koop ileostomy Total

(N=75)

(N=29)

44(58.7%)

5(17.24%)

49

--

8(27.6%)

8

Sepsis

49(65.33%)

15(51.72%)

64

Wound infection

14 (18.7%)

5(17.24%)

19

Skin excoriation

31(41.33%)

5(17.24%)

36

45 (60%)

11 (37.93%)

56

High Output Fistula

Intraperitoneal Leak & Reoperation

Mortality

Mean hospital stay was less in Mikulicz ileostomy procedure and
more in Bishop-Koop Ileostomy procedure in both group (Figure-1).

Figure-1: Mean hospital stay of uncomplicated and complicated
meconium ileus.
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Figure-2 : Mortality pattern of uncomplicated and complicated
meconium ileus.

Discussion
Meconium ileus was considered to be a fatal condition till 1948
when Hiatt and Wilson introduced enterotomy and saline
irrigation of the obstructing pellets. With the improvement of
neonatal surgical care over past decades survival is now
approaching 95 to 100%.1
In our study, about half (47.9%) of the patients were presented
with different complications of meconium ileus. Predominant
complications were volvulus, gangrene, perforation and atresia.
Delphin et al, Rescorla et al and Karimi et al reported similar
findings.5,7,10
Karimi A et al mentioned complication of meconium ileus is high
may be due to ineffective prenatal diagnosis of meconium ileus
and the consequent delayed diagnosis and referral.10 In this
study, Mikulicz ileostomy (50%) was the most common
procedure then Bishop-Koop procedure (30.55%). Results were
similar to Haithem H A.11 In presence of contamination our
surgeons preferred Mikulicz procedure as it requires less
operation time and no intraperitoneal suture line. Therefore,it
reduces duration of anesthesia and avoids intraperitoneal
leakage in these sick patients.
Post-operative morbidities like high output fistula, skin
excoriation and sepsis were more common in Mikulicz
procedure. This is because Mikulicz procedure mostly performed
in complicated cases. Intra peritoneal leakages were found more
in Bishop Koop procedure followed by T tube ileostomy. Delpin
et al and Karimi et al mentioned higher risk of leakage in Bishop
Koop procedure.5,10 Bishop Koop procedure allows passage of
intestinal contents into distal bowel, more fluid and nutrients are
absorbed. Therefore, high output fistula, skin excoriation and
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sepsis are less.12 All patients survived after Mikulicz and Bishop
Koop procedure required another operation to close stoma. This
disadvantage is reported by most of the authors.1,10,12
T-tube ileostomy only performed in uncomplicated cases. Intra
peritoneal leakages were few (4 of 42 cases) and other
complications were negligible. Stomas closed spontaneously
after extraction of tube, therefore second operation did not
require. After first description by Harbergeet al several authors
described T tube ileostomy as a safe and effective procedure for
uncomplicated meconium ileus.6,8,9 Results of these studies were
consistent with our study.
In both types of meconium ileus mean hospital stay for Mikulicz
procedure was lower (7.2 to 7.44 days) than other procedures,
as there was no intra-peritoneal suture line and stoma function
establish earlier. The result is similar to Karimi et al and
Haithem’s studies.10,11
The overall mortality of meconium ileus was 36.6%, which is
lower than Haithem H A study, but was very high in comparison
with other studies where the survival was between 85100%.1,11 Mortality (53.8%) was significantly higher in
complicated group. Complicated patients mostly developed
sepsis (61.5%) and it was very difficult to manage these
patients without neonatal intensive care support.
The best survival was encountered in patients treated T tube
ileostomy in uncomplicated cases and with Bishop Koop
procedures in both uncomplicated and complicated meconium
ileus. The worst result was Mikulicz procedure in both types.
Ziegler MM and Karimi et al reported, resection with stoma
creation is the safer procedure, preventing peritonitis due to
anastomotic leakage but the need later on for closure of
stoma being a relative disadvantage, although closure of
stoma can be done later on as an elective safe procedure.1,10
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procedure. Further more, it was significantly associated with
mortality. In Bishop- Koop procedure intra-peritoneal leakage
and sepsis were more common but survival was higher than
Mikulicz procedure. In uncomplicated cases T tube ileostomy is
the best option to be performed due to less complication and
high survival rate.

References
1. Zeigler MM. Meconium ileus. In: Coran AG, Adzick NS, Krummel TM, Laberge
J, Shamberger RC, Caldamone AA, eds. Pediatric Surgery, 7thed. Elsevier:
Philadelphia,.(2012), 1073-83.
2. Fakhoury K, Durie PR, Levison H, Canny GJ. Meconium ileus in the absence of
cystic fibrosis. Archives of Disease in Childhood, (1992), 67, 1204-06.
3. Noblett H R. Treatment of Uncomplicated Meconium Ileus by Gastrografin
Enema: A Preliminary Report. Journal of Pediatrics Surgery, (1969), 4(2),
190-97.
4. Copeland D R, St. Peter SD, Sharp SW, Islam S, Cuenca A, Tolleson JS et al.
Diminishing role of contrast enema in simple meconium ileus. Journal of
Pediatric Surgery, (2009), 44, 2130–32.
5. Delpin CA, Czyrko C, Ziegler MM, Scanlin TF, and Bishop HC. Management and
survival of Meconium Ileus- A 30 years’ review. Annals of Surgery, (1992),
215(2), 179-85. Doi:10.1097/00000658-1992020000-00014.
6. Bhattacharyaya S, Basu KS, Samanta N. Proximal bowel T-tube drainage and
local instillation of N-acetyl cysteine. Journal of Indian Association of
Pediatric Surgery, (2005), 10(1), 37-40.
7. Rescorla FJ, Grosfeld JL. Contemporary management of meconium ileus.
World Journal of Surgery,(1993), 17(3), 318-25
8. Harberg FJ, Senekjian EK, PoKorny WJ. Treatment of uncomplicated
meconium ileus via T-tube ileostomy. Journal of Pediatric Surgery,(1981), 16,
61-63.
9. Mak GZ, Harberg FJ, Hiatt P, Deaton A, Calhoon R, Brandt ML. T-tube
ileostomy for meconium ileus: Four decades of experience. Journal of
Pediatric Surgery, (2000), 35(2), 349-52.
10. Karimi A, Gorter RR, Sleeboom C, Kneepkens CMF, Heij HA. Issues in the
management of simple and complex meconium ileus, Pediatric Surgery
International, (2011), 27,963-68.
11. Haithem H A. Meconiumileus : A study and comparison between common
operative procedures performed in Basrah. Basrah Journal of Surgery,(2016),
22,84-90.
12. Bishop HC, Koop CE. Management of meconium ileus: Resection, Roux-en-Y
anastomosis and ileostomy irrigation with pancreatic enzymes, Annals of

Conclusion
Considering the study result it can be concluded that
unsatisfactory result was found in patient treated with Mikulicz

Surgery, (1957),145(3), 410-14.

Dr. Kazi Md. Noor ul Ferdous, Assistant Professor of Neonatal Surgery Department, Dhaka Shishu (Children) Hospital.
Passed MBBS from Sylhet MAG Osmani Medical College in 1998. Completed his post-graduation in Pediatric Surgery in
2008 (DU). Achieved "APSB President's Gold medal award" in the 2nd International APSB (Association of Pediatric Surgeon
of Bangladesh) Congress and 3rd Federation of Association of Pediatric Surgeons of SAARC Conference in 2009. He got "SK
Yee Medical Foundation Clinical Fellowship"2014 in the Division of Pediatric Surgery, Department of Surgery, Queen Mary
Hospital affiliated by the University of Hong Kong. Trained on advanced Pediatric Laparoscopic surgery from cMAST,
Mumbai. Faculty member of EMSB course in Bangladesh. Presented several papers in the scientific seminars home and
abroad. Published more than 23 scientific papers in several national and International medical journals.

July 2018 n Volume 10 n Number 1

329

