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Abstract

Colonic diverticulosis is pervasive in Western society, with over half of individuals over the age of 60 carrying the diagnosis.
A Giant Colonic Diverticulum (GCD) is a rare presentation of diverticulosis, involving one or more colonic diverticula that
measure 4 cm or greater. Less than 200 reports of GCD have been published in the literature. Almost all GCD patients present
with symptoms, with abdominal pain being the most common. Diagnosis is usually made with CT imaging and recommended
treatment is segmental colectomy. We present an atypical case of GCD with an asymptomatic presentation, initial diagnosis

made during endoscopy and a minimally invasive resection of multiple GCD within the same patient.

INTRODUCTION

Colonic diverticulosis is pervasive in the Western world. Nearly
80% of individuals over the age of 80 have diverticulosis of the
colon [1]. Diverticula form at anatomic ‘weak’ points where arter-
ies enter the circular smooth muscle of the colon wall, allowing
herniation of mucosal and submucosal layers. In contrast to
‘true’ diverticula, which involve all layers of the bowel wall and
are most often congenital, these outpouchings signify ‘false’ or
‘pseudo’ diverticula [2]. Most are small, measuring less than a
few centimeters (cm) in greatest dimension, but a diverticulum
measuring 4 cm or greater is defined as a giant colonic diver-
ticulum (GCD), with reports of GCD over 20 cm. In a review of
the literature, Nigri et al. [3] found less than 200 reported cases
of GCD. The pathogenesis of GCD is largely unknown but the
ball-valve theory is most common, hypothesizing that chronic

high pressure from gas entering the diverticulum but unable to
exit due to occlusive debris or inflammation at the diverticular
neck stretches the tissues over time. The rising pressure is
relieved either via diverticular decompression intraluminally or
free perforation intraperitoneally [4-6].

McNutt et al. [5] defined three types of GCD (Table 1). Type one
is the result of a normal, smaller, pseudo-diverticulum slowly
increasing in size with intact mucosa in the diverticular wall.
Type two describes a pseudo-diverticulum that has perforated
and formed a chronic abscess cavity, as might occur after treat-
ment of diverticulitis by laparoscopic washout without resection
[7]. Type three is a true, congenital, diverticulum with all layers
of the colon wall present. Most patients are symptomatic (93%),
with abdominal pain the most common (69%) presenting symp-
tom [3]. Diagnosis is usually made with imaging and computed
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Figure 1: Cross-sectional CT imaging readily identified the two large GCD (red arrows) on both axial (A) and coronal (B) view. View of the largest GCD (black arrow)

during specimen extraction intra-operatively (C).

Table 1. Types of GCD

Type Description

A normal smaller diverticulum that increases in size
without perforation and maintains some mucosa in
the diverticulum wall

Type I

Type II Diverticulum results from perforation and formation
of an abscess with a diverticulum wall consisting of
fibrotic granulation tissue

Type 111 Diverticulum contains all layers of the colon wall:

serosa, muscularis, submucosa and mucosa

tomography (CT) scan is the study of choice [8]. Endoscopy
can also serve as a means of diagnosis, but increased risk of
perforation limits its use. Although diverticulectomy has been
reported, most recommend surgical treatment with segmental
colectomy [3]. Many authors have reported successful laparo-
scopic resections for GCD; however, the majority of resections
reported to date have been performed open—Ilikely reflecting the
common high acuity presentation that may include peritonitis or
perforation [3, 9, 10]. We present an atypical case of multiple GCD
with an asymptomatic presentation and an endoscopic mode of
diagnosis, treated by successful minimally invasive segmental
resection.

CASE REPORT

A 68-year-old woman with history of hypertension, breast
cancer, gastroesophageal reflux disease, osteoarthritis, hypothy-
roidism and prior GI bleeding with frequent NSAID use
underwent diagnostic colonoscopy to evaluate anemia to 9.6-
g/dL refractory to iron supplementation. Prior abdominal surgery
included umbilical hernia repair and caesarian section. She
denied abdominal symptoms including pain. Colonoscopy
identified widespread left-sided diverticulosis and two large,
cavernous areas partially filled with dark debris in the sigmoid
colon without active bleeding. CT imaging confirmed severe
diverticulosis with two GCD arising from the posterior wall of the
proximal and mid-sigmoid colon measuring 6.8 x 4.4 x 4.3 cm
and 6.1x5.2x3.9 cm, respectively (Fig. 1A and B). Mild wall
thickening and trace, low-attenuation fluid in the adjacent
sigmoid mesentery were suggestive of an inflammatory state
without evidence of perforation. The patient was appropriately
counseled and offered laparoscopic sigmoidectomy.
Intra-operatively, the two GCD were seen extending well into
the pelvic cavity with minimal scarring and no evidence of per-
foration. Sigmoid colectomy was performed to an area of pliable,
descending colon and specimen extraction was performed via

Figure 2: The resected segment of sigmoid colon and proximal rectum demon-
strates the two known GCD (white arrows) with notable absence of external exu-
date and their luminal ostia (red arrows) marked by toothpicks (A). Open cross-
section of the specimen demonstrates markedly narrow diverticular ostia (white
arrows) with smaller adjacent (left) diverticular openings (B). The diverticulum
on the right shows granular, polypoid mucosa with focal ulceration, while the
GCD on the left has extensive ulceration and a thickened, fibrotic wall without
perforation.

Figure 3: Photomicrographs of one GCD showing extensive ulceration (A) with
underlying fibrosis (B) and marked submucosal plasma cell infiltration (inset, H
and E, original magnification x40; inset original magnification x400). There is a
small portion of non-ulcerated mucosa at far right for reference (B).

a Pfannenstiel incision (Fig. 1C) before performing an end-to-
end, circular stapled coloproctostomy anastomosis. The patient
recovered well, with return of bowel function on post-operative
day 4 and discharge home on post-operative day 6. Her anemia
corrected with ongoing iron supplementation, and she experi-
enced no complications within 10 months of follow-up.

Macroscopic pathologic examination confirmed two giant
diverticula with narrow ostia connecting them to the colonic
lumen adjacent to more typical, smaller diverticula (Fig. 2).
Microscopic examination confirmed the GCD to be ‘false’ or
‘pseudodiverticula’ with only mucosa and submucosa present
in the diverticular wall (Fig. 3). Significant fibrosis and marked
submucosal plasma cell infiltration were present, features
of a chronic inflammatory state without perforation (Fig. 3),
consistent with a type I GCD.



A rare case of multiple giant colonic diverticula successfully treated with laparoscopic sigmoidectomy | 3

DISCUSSION

Less than 200 cases of GCD have been reported since the first
recorded report in 1946, making it a rare variant of an exceed-
ingly common condition [3, 11]. Most patients are symptomatic
at presentation, primarily reporting abdominal pain [3]. Despite
having two GCD, our patient was asymptomatic, placing her
in the overwhelming minority of GCD patients. Some authors
have noted endoscopy to be ineffective in diagnosing GCD with
limited visibility from narrow ostia or unsafe due to increased
perforation risk [12]. Our patient, similar to a case described by
Mehta et al., safely underwent colonoscopy to rule out malig-
nancy as the cause of her anemia and was discovered to have
two GCD [12]. Notably, the patient had history of frequent NSAID
use which has been linked to nearly a threefold increased risk of
diverticular bleeding [13].

A review by Steenvoorde et al. [6] found that only 9% of
patients present with multiple GCD, which can make surgical
approaches more complex and highlights the importance of CT
imaging for surgical planning. To the best of our knowledge, this
is the first reported laparoscopic colectomy involving multiple
GCD. Of the three types, this patient’s GCD is compatible with
type 1 as mucosa was present in the walls of the non-perforated
diverticula (Fig. 2). The inherent perforation present in patients
with type II GCD may prove more technically challenging and
has historically mandated an open surgical approach, especially
for fulminant diverticulitis. Very large GCD over 10 cm may be
difficult to resect using a minimally invasive approach given
concerns of iatrogenic injury with specimen handling and lim-
itations for extraction of such a large specimen. Ultimately,
surgical approach must be tailored to each individual patient’s
clinical presentation and unique anatomy. Our technique did not
differ from the standard laparoscopic sigmoidectomy technique.
This case confirms that GCD may be asymptomatic and demon-
strates the feasibility and safety of minimally invasive surgical
techniques for patients with multiple GCD.

FUNDING

None.

REFERENCES

1. Grossberg LB, Ezaz G, Grunwald D, Cohen J, Falchuk KR,
Feuerstein JD. A national survey of the prevalence and

10.

11.

12.

13.

. Maykel

impact of cytomegalovirus infection among hospitalized
patients with ulcerative colitis. J Clin Gastroenterol 2018;52:
241-5.

JA, Opelka FG. Colonic diverticulosis and
diverticular hemorrhage. Clin Colon Rectal Surg 2004;17:
195-204.

. Nigri G, Petrucciani N, Giannini G, Aurello P, Magistri P,

Gasparrini M, et al. Giant colonic diverticulum: clinical pre-
sentation, diagnosis and treatment: systematic review of 166
cases. World ] Gastroenterol 2015;21:360-8.

. Choong CK, Frizelle FA. Giant colonic diverticulum: report

of four cases and review of the literature. Dis Colon Rectum
1998;41:1178-85 discussion 1185-1176.

. McNutt R, Schmitt D, Schulte W. Giant colonic diver-

ticula—three distinct entities. Dis Colon Rectum 1988;31:
624-8.

. Steenvoorde P, Vogelaar FJ, Oskam ], Tollenaar RA. Giant

colonic diverticula. Review of diagnostic and therapeutic
options. Dig Surg 2004;21:1-6, discussion 6.

. Chino JR, Rayhrer CS, Barrows BD, Salehpour MM. Surgical

management of giant colonic diverticulum presenting after
laparoscopic lavage for diverticular perforation and sepsis.
Am ] Case Rep 2020;21:€923457.

. Zeina AR, Mahamid A, Nachtigal A, Ashkenazi I, Shapira-

Rootman M. Giant colonic diverticulum: radiographic
and MDCT characteristics. Insights Imaging 2015;6:
659-64.

. Roch PJ, Friedrich T, Bonninghoff R, Dinter D, Rickert

A. Laparoscopic resection of a giant colon diverticulum:
case report and review of the literature. Chirurg 2017;88:
682-6.

Collin JE, Atwal GS, Dunn WK, Acheson AG. Laparoscopic-
assisted resection of a giant colonic diverticulum: a case
report. ] Med Case Rep 2009;3:7075.

Bonvin P, Bonte G. Diverticules géants du sigmoide. Arch Mal
Dig Mal Nutr 1946;35:353-5.

Toiber-Levy M, Golffier-Rosete C, Martinez-Munive A,
Baquera J, Stoppen ME, D’Hyver C, et al. Giant sigmoid
diverticulum: case report and review of the literature.
Gastroenterol Clin Biol 2008;32:581-4.

Yuhara H, Corley DA, Nakahara F, Nakajima T, Koike J,
Igarashi M, et al. Aspirin and non-aspirin NSAIDs increase
risk of colonic diverticular bleeding: a systematic review and
meta-analysis. ] Gastroenterol 2014;49:992-1000.



	A rare case of multiple giant colonic diverticula successfully treated with laparoscopic sigmoidectomy
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	FUNDING


