Use of Meckel’s diverticulum
as a temporary diverting ostomy.
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Use of Meckel’s diverticulum as a temporary diverting ostomy

Meckel’s diverticulum is among the most common congenital defects of the gastrointestinal tract, and is associated with a
total lifetime risk of complications around 4%. While debate on prophylactic resection of incidental Meckel’s diverticulum
continues, there have been reports of its successful use for urinary diversion and reconstruction. In contrast, its use as a
means of fecal diversion has been described anecdotally. Herein, we describe our technique of temporary fecal diversion using
Meckel’s diverticulum as reliable conduit for stoma formation in a toddler. The stoma functioned well until continuity of
bowel was restored and diverticulum resected safely. We trust that our limited experience will encourage other colleagues
to test the inventive use of Meckel’s diverticulum as a potentially safe and effective option to fit in the surgical arma-

mentarium for temporary fecal diversion.
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Introduction

Meckel’s diverticulum (MD) is considered the most pre-
valent congenital anomaly of the gastrointestinal tract,
affecting about 2% of the general population.
Nonetheless, the old adage ascribed to the famous
American surgeon Dr. Charles William Mayo is still valid:
MD is frequently suspected, often looked for, and seldom
found. This is a congenital true diverticulum that results
from an incomplete obliteration of the vitelline duct occur-
ring during the fifth week of gestation. Almost invariably
MD arises as an outpouching along the antimesenteric
border of the terminal ileum at a distance varying from
45 to 90 cm proximal to the ileocecal valve.

Despite more than 4 centuries have passed since MD
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was first described by the German surgeon Wilhelm
Fabricius Hildanus !, the surgical management of this
bizarre anatomical structure is still intriguing both adult
and pediatric surgeons 2. Current mortality from MD
has been estimated to be below 1%, with large propor-
tion of deaths occurring in the pediatric age 2. The total
lifetime complication rate has been reported to be around
4%, with bleeding from ectopic tissue and intestinal
obstruction being the most common presentations. While
the debate about the need to excise an asymptomatic
MD continues, some colleagues have successfully chal-
lenged the use of MD as a suitable and reliable conduit
for urinary and fecal diversion.

Herein, we describe the use of MD for temporary fecal
diversion in a toddler born with multiple gastrointesti-
nal malformations.

Case Report

The patient was a 20-month old boy born with multi-
ple malformations including type-C esophageal atresia,
perforated duodenal web, and recto-prostatic fistula.
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He experienced a generalized peritonitis secondary to
anastomotic leak following colostomy closure. The pro-
cedure was planned as final stage of his gastrointestinal
reconstruction. Immediate treatment consisted of ana-
stomotic takedown, end colostomy, and closure of the
distal colonic segment. Open abdomen with vacuum-
assisted closure system was also used to control intraab-
dominal sepsis. Restoration of intestinal continuity was
eventually established after 10 months. Due to signifi-
cant size discrepancy between the two colonic segments,
the fashioned end-to-end anastomosis was protected with
a temporary diverting ileostomy, which was constructed
using a silent MD (Fig. 1). After careful inspection and
palpation, MD was exteriorized through the preexisting
circular opening in the abdominal wall. Following abdo-
minal wall closure, the ostomy was matured by excising
the MD apex, which did not reveal tissue abnormalities
both macroscopically and histologically. Stoma reversal
was subsequently performed through its site incision 4
weeks later (Fig. 2). The MD base and connected ileum

were brought up into the field. Diverticulectomy was
achieved by wedge resection performed along the longi-
tudinal axis of the adjacent ileum, which was closed tran-
sversely following the Heineke-Mikulicz ~principle.
Histologic findings confirmed the MD innocence. The
postoperative course was complicated by self-limiting
fever of unknown origin and skin rush causing some
delay in hospital discharge, which ultimately occurred on
postoperative day 7. He is now nearly 8-year-old,
enjoying an almost normal life, even though he still
needs some form of bowel management to remain fecal-
ly continent.

Discussion

Present case is a paradigmatic example of how poten-
tially life-threatening consequences may arise from an
anastomotic leak following colostomy closure 3. Indeed,
meticulous technique and early detection of anastomo-

Fig. 1: Operative details. (left) Gross appearance of Meckel’s diverticulum, resulting more than 10 cm in length and with a wide mouth.
Note the previous colostomy exit site, which was utilized to accommodate the new stoma. (right) The Meckel’s ostomy is anchored to the
preexisting circular opening in the abdominal wall by transfixing the seromuscolar layer of the diverticulum to the skin using interrupted,
fine monofilament, non-absorbable sutures. No deeper stitches are placed. The stoma is ready to be matured by excision of its apex using

electrocautery.

Fig. 2: Operative details. (left) Gross appearance of Meckel’s ostomy at the end of the procedure. Note that the spout is approximately 3
cm long and the its cut edges are intentionally not everted. (right) Gross appearance of Meckel’s ostomy at the time of its closure. Note
the nice spontaneous eversion of the spout edges, which usually occurs within 2 after stoma fashion.
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tic leakage are paramount to keep morbidity rate as low
as possible. Adverse factors contributing to our misad-
venture were a discrepancy in the size of the proximal
distal limb ratio greater than 5:1, and an anastomotic
leak diagnosed late in the postoperative period after ini-
tial hospital discharge 3. As far as the size discrepancy
between the stoma limbs concerns, the prolonged inter-
val between colostomy construction and reversal certainly
led the distal limb of our patient to become markedly
narrowed as a result of disuse microcolon. Part of such
an interval longer than anticipated was due to the parti-
cularly stormy clinical course of our patient, who was born
with multiple malformations, including the triple associa-
tion of gastrointestinal anomalies that has recently been
termed the DATE association 4. Indeed, the distal disu-
se microcolon was even more exacerbated at the time of
the second fashion of the colo-colonic anastomosis, whi-
ch was technically more demanding. Therefore, also mind-
ful of the dreaded consequences of the leak previously
experienced, we decided to protect the anastomosis with
a temporary ileostomy, in agreement with the concept that
diversion likely does not prevent but rather lessens the
impact of an anastomotic leak 5. We thought that the
presence of a silent MD was a reasonable alternative to
construct a minimal and easy to reverse protective ostomy.
In such circumstances, diverticulecomy carries an extre-
mely low morbidity and mortality. Even though the absen-
ce of palpable ectopic tissue, which increases significantly
the likelihood that a MD will become symptomatic 2,
does not rule out its presence, we concur that an inci-
dental MD without a palpable mass can be safely exci-
sed by simple diverticulectomy .

In adult and pediatric urology, MD has been considered
as an alternative option in a variety of surgical procedu-
res, including bladder substitution, wurinary diversion, and
ureteric replacement. Following cystoprostatectomy, MD
has been incorporated into the ileal conduit utilized to
form a ureteral incontinent urinary diversion (Bricker loop)
%, or to construct an ileal reservoir with MD as a conti-
nence mechanism 7. Other authors used MD as the lowe-
st point of an orthotropic ileal neobladder, exploiting it to
easily reach and anastomose with the urethral stump 3.
MD has also been used as a substitute to bridge a urete-
ric defect after recurrent reconstructive procedures in both
adult and children . Finally, MD has shown to be a via-
ble tissue option to construct a continent vesicostomy
according to the Mitrofanoft principle 012,

In contrast, there have only been 3 reported cases of
MD utilization for fecal diversion in the literature. In 2
cases, MD was utilized as diverting ostomy for pallia-
tion of acute malignant gastro-intestinal obstruction with
metastatic disease >4, One of them died after 11
months and follow-up was not available in the other.
The third case refers to the use of MD as an alternati-
ve conduit in the formation of a protective defunctio-
ning ileostomy following low anterior resection for rec-
tal cancer . Amongst the advantages of such surgical

option, the authors mentioned the easy reversal of a MD
stoma, although follow-up information on their report
is only limited to successful home discharge with a well-
functioning stoma after 2 weeks postoperatively.

Therefore, present case is the first pediatric patient recei-
ving a MD stoma and the only one with available infor-
mation about stoma reversal amongst cases reported to date.
Contributing factors to the MD versatility in urinary or
fecal diversion include its good blood supply, its easy
mobility, and the potential to minimize the length of
functional bowel resected. However, it is noteworthy that
some authors have also found MD to interfere with nor-
mal function of an ileostomy and lead to acute small
bowel obstruction '°. As such, they concluded that the
occurrence of an incidental MD during ileostomy fashion
should not be ignored, and suggested to proceed to its
primary resection as the best surgical choice or to con-
sider it as potential alternative tissue for stoma fashion.

Conclusions

We trust that our limited experience will encourage other
colleagues to test the inventive use of MD as a poten-
tially safe and effective option to fit in the surgical arma-
mentarium for temporary fecal diversion.

Riassunto

Il diverticolo di Meckel rappresenta una delle pit fre-
quenti malformazioni del tratto gastrointestinale ed ¢
associato ad un rischio del 4% di andare incontro a com-
plicanze, che perdura a vita. Mentre il dibattito sulla
resezione profilattica del diverticolo di Meckel riscontra-
to incidentalmente in corso di altro intervento chirurgi-
co continua, alcuni autori hanno utilizzato con successo
questo segmento intestinale come mezzo di diversione
urinaria. L’utilizzo, invece, del diverticolo di Meckel
come mezzo di diversione fecale & stato descritto molto
raramente. Descriviamo la nostra tecnica di diversione
fecale temporanea creata utilizzando il diverticolo di
Meckel in un bambino di 20 mesi. La stomia ha fun-
zionato con successo fino al ripristino della continuita
intestinale, che ha compreso la resezione del diverticolo
senza problematiche degne di nota. Ci auguriamo che
questa nostra limitata esperienza possa stimolare altri col-
leghi a verificare 'ipotesi che il diverticolo di Meckel sia
una risorsa sicura ed efficace, da includere nell’arma-
mentario per la diversione fecale temporanea.

References
1. Park JJ, Wolff BG, Tollefson MK, Walsh EE, Larson DR:

Meckel diverticulum: The Mayo Clinic experience with 1476 patients
(1950-2002). Ann Surg, 2005; 241:529-33.

Ann Ital Chir - Epub 2020, 9 - May 25 3



S. Ceccanti, et al.

2. Zani A, Eaton S, Rees CM, Pierro A: Incidentally detected Meckel
diverticulum: to resect or not to resect? Ann Surg, 2008; 247:276-81.

3. Bischoff A, Levitt MA, Lawal TA, Pena A: Colostomy closure:
How to avoid complications. Pediatr Surg Int, 2010; 26:1087-92.

4. Ceccanti S, Midrio P, Messina M, Mattioli G, Appignani A,
Briganti V, et al.: The DATE Association: A separate entity or a
Sfurther extension of the VACTERL association? ] Surg Res, 2019;
241:128-34.

5. Lightner AL, Pemberton JH: The role of temporary fecal diver-
sion. Clin Colon Rectal Surg, 2017; 30:178-83.

6. Wyczolkowski M, Klima W, Kotuta J, Malik L.: Meckel’s diver-
ticulum as the site of implanting ureter to the Bricker segment after
radical cystectomy. ] Urol, 2003; 169:285.

7. Gotsadze D, Pirtskhalaishvili G: Meckel’s diverticulum as a con-
tinence mechanism. ] Urol, 1998; 160:831-32.

8. Van Haute W, Ghysel C, Van Oyen P: The use of a Meckels
diverticulum in the creation of an orthotopic neobladder in case of a

short mesoileum: A case report. Adv Urol, 2009; 493236.

9. Adams ], Djakovic N, Gilfrich C, Pficzenmaier J, Buse S,
Haferkamp A, et al: Ureteric replacement with Meckel’s diverticulum.
BJU Int, 2007; 99:647-50.

4 Ann Ital Chir - Epub 2020, 9 - May 25

10. Boemers TM: Mitrofanoff procedure with Meckels diverticulum.
BJU Int, 2001; 88:799-800.

11. Prabhakaran K, Patankar JZ, Mali V: Meckel’s diverticulum: an
alternative conduit for the Mitrofanoff’ procedure. ] Postgrad Med,
2003; 49:151-53.

12. Castellan MA, Gosalbez R, Labbie A, Ibrahim E, Disandro M:
Outcomes of continent catheterizable stomas for urinary and fecal incon-
tinence: Comparison among d{ﬂérznt tissue optiontions. BJU Int 2005;
95:1053-57.

13. Srinivasan D, Sangamesh, Dhannur PK: Meckel’s diverticulum
as a conduit in abdominal mesothelial nodular hyperplasia due to can-
cer stomach: A case report. JKIMSU, 2015; 4:155-57.

14. Karangelis D, Tagarakis GI, Drakos A, Giaglaras A: What
Johann Friedrich Meckel did not think of when he named the diver-
ticulum! ] Postgrad Med, 2010; 56:40-1.

15. Sheena Y, Shepherd A, Hameed W, El-Rabaa S: Meckel’s diver-
ticulum: an alternative conduit to defunctioning ileostomy after a low
anterior resection for rectal cancer. IIMD, 2011; 2:122-23.

16. Spiridakis KG, Sfakianakis EE, Flamourakis ME, Theodoros
MC, Rahmanis EK, Polychronaki EM, et al.. Dysfunctional loop

ileostomy after low anterior resection for rectal cancer in the presence

of Meckel’s diverticulum: A case report. ] Med Case Rep, 2015; 9:192.



