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A  RARE CASE OF MECKEL'S DIVERTICULUM
STRANGULATION COMPLICATED BY SMALL INTESTINE
OBSTRUCTION (CLINICAL CASE)

Introduction. Meckel's diverticulum (MD) is a congenital anomaly
of the gastrointestinal tract. In most cases, uncomplicated DM is silent.
It is mainly diagnosed when complications arise or accidentally during
diagnostic procedures or surgical interventions. A recognised effective
diagnostic method is laparoscopy, which allows to assess the localisation
and degree of pathological changes in the diverticulum. Treatment of
complicated DM is surgical. The volume of surgery depends on the
diameter of the diverticulum, the nature of complications, the prevalence
of the inflammatory process at the base of the diverticulum and the
ileum wall, and the spread of peritonitis. In this report, we would like to
share our own successful experience of treating a patient with DM
complicated by necrosis and volvulus of the small intestine.

Case report. A 42-year-old male patient was hospitalised with
complaints of abdominal pain, fever up to 38°C, and nausea. During the
examination, the abdomen was distended, painful in all parts, spared
during breathing. In the right iliac region and in the right lateral canal,
there were weakly positive symptoms of peritoneal irritation, peristalsis
was weakened. Ultrasound examination of the abdominal cavity
revealed free fluid in the right hypochondrium and pelvic cavity,
dilatation of the small intestine loops. Plain radiography of the
abdominal cavity: pneumatosis of the intestine, small intestinal fluid
levels. Video laparoscopy was performed to clarify the diagnosis under
endotracheal anaesthesia. During the revision of the abdominal cavity, a
defect of up to 5.0 cm in the mesentery of the small intestine with a
large-sized and necrotic altered DM and a wrap around it of small
intestinal loops with necrosis was detected. Resection of the necrotic
loops of the small intestine with DM was performed with the application
of a «side-to-side» intestinal anastomosis. The postoperative period was
uneventful. The patient was discharged on day 10.
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Discussion. Due to the lack of characteristic symptoms, the
diagnosis of DM, even in cases of complications, is sometimes
established late, which entails problems in the further treatment of
patients. Today, laparoscopy is the leading and most informative method
in the diagnosis of DM. In some cases, it is the first stage of surgical
intervention. Intestinal obstruction is one of the most common
complications of DM. It is caused by small intestine torsion around a
fixed diverticulum, nodule formation, and diverticulum invasion. Early
diagnosis is important because delayed surgery increases mortality. We
present a clinical case of complicated DM with symptoms typical of
small bowel obstruction. The standard methods used at the first stage of
diagnosis did not allow to establish the cause of intestinal obstruction.
Only the use of laparoscopy made it possible to establish an accurate
diagnosis. To date, the question of the need to remove an accidentally
found DM remains unresolved. It is believed that an individual approach
is advisable. In cases of complications, the choice of surgical
intervention depends on the diameter of the diverticulum base, the
severity of morphological changes in its wall and the wall of the small
intestine.

Conclusions. The absence of specific symptoms and low
informational content of routine diagnostic methods are the reason for
the untimely diagnosis of DM, which often causes the development of
severe complications. Laparoscopy is the only significant diagnostic and
treatment method that allows for an accurate diagnosis and, in some
cases, diverticulectomy. An individual approach is recommended in the
treatment of DM, depending on the clinical situation.

Keywords: Meckel's diverticulum, complications,
obstruction, necrosis, laparoscopy, intestinal resection.
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PIIKICHUM BWIAJIOK 3AIIEMJIEHHS JUBEPTUKYJY
MEKKEJIS, YCKJAJTHEHW HENPOXIIHICTIO TOHKOI
KHUIIKHA (BUITAJOK 3 TIPAKTUKHN)

Beryn. IuBeprukyn Mexkkens (M) € BpOIKEHOI aHOMATIEO
IUTYHKOBO-KHIIKOBOTO ~ TpakTy. Heyckmagnenmit JM B OuiemiocTi
BUMAJKIB HIYUM cebe He MmposBisie. 31e0iIbIIOro WOro MiarHOCTYHOTh Y
pa3l BHHHMKHEHHS YCKJIaJHEHb a00 BHUNAAKOBO TiJi 4Yac BUKOHAHHS
JIarHOCTUYHUX IpoLeAyp a0o ONepaTMBHUX BTpy4YaHb. BuU3HaHUM
e(eKTHBHUM JiarHOCTHYHUM METOJIOM € JIAllapOCKOMis, M0 Ja€ 3MOTY
OIIIHUTH JIOKATI3aIlif0 1 CTYHiHb TATOJNOTIYHUX 3MiH JUBEPTHKYJIA.
JlixyBanns ycknagueHoro JIM xipypriune. O0'eM omeparii 3aJIeXXUTh BiJ
JiaMeTpa IUBEPTHKYITY, XapakTepy yCKIaIHeHb, MOIINPEHOCTI 3arabHOTO
NpOLIECY B OCHOBI AMBEPTHUKYJY Ta CTIiHI KIyOOBOT KHIIKH, ITOIIMPEHOCTI
MEPUTOHITY. Y IIbOMY 3BiTi MU XOTUIH O MOAUIATHCS BJIACHUM YCIIIIHUM
JIOCBiIoM JIiKyBaHHs TmamieHta 3 JIM yCKJIaJHEHOrO HEKpO30M Ta
3aBOPOTOM TOHKO1 KHUILKH.

Bunagox 3 mpaktuku. [lamient 42 pokiB, rocmiTanizoBaHHH 3i
ckapramm Ha Oinb y >KMBOTI, MiABHINEHHS TeMmreparypu Tiga no 38°C,
Hynoty. Ilig gac ormsimy >KMBIT 3ayTuH, O0IOYMI y BCiX BiJfiiax, B aKTi

JIUXaHHA MATUTHhCs. Y TpaBiid KIIyOOBiH MIJISTHII Ta MO TMPaBOMy OOKOBOMY
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KaHally = BH3HAYaJMCsl  CNAa0OMO3UTHUBHI ~ CHUMITOMH  HOJpa3HEHHS
OUYECPEBHHH, TEPUCTANBTHKA OCIabiaeHa. YJIbTPa3ByKOBE JOCIIIKEHHS
OpraHiB dYepeBHOI NOPOXHWHHU BHSBWIO BUIBHY pIIWMHY B TpaBii
3MyXBUHHIA NUISHII Ta MOPOKHWHI Majoro Tas3a, PO3MHPEHHS MEeTeh
TOHKOI KUIIKA. OriramoBa peHTreHorpadis opraHiB 4epeBHOI MOPOKHUHU!
ITHEeBMATO3 KHINEYHUKA, TOHKOKWIIKOBI PiBHI PiguHH. IS yTOUYHEHHS
JiarHo3y MiJ| eHJ0TpaxealbHIM HapKO30M BHKOHAHO BiI€0JarapoCKOIIilo.
ITix wyac peBi3ii uepeBHOT MOPOKHUHK BUSABIEHO AedekT 10 5,0 cM y Opmxki
TOHKO KHWIIKM 3 3alleMJIEHHM 1 HEKpOTHYHO 3MiHeHuM JIM Benmkux
PO3MIpiB Ta 3aBOPOTOM HABKOJIO HBOTO METEJIb TOHKOI KHIIKH 3 HEKPO3OM.
BukoHaHO pe3eklilo HEKpOTH30BAaHMX IIE€TeNb TOHKOiI kumku 3 M 3
HaKJIaJJCHHAM KHIIKOBOTO aHACTOMO3y «Oik y Oik». IlicmsomepariitHumii
nepion mpoTikas 0e3 yckinagHenb. [lanienT Bunucanuii Ha 10 1o0y.
OOroBopeHHs. 3 OTIAAY Ha BiACYTHICTh XapaKTEPHHUX CHMIITOMIB,
nmiarHo3 1M,

BCTAaHOBJIFOETBCA HECBOE€YACHO,

iHO 1
oo TATHE 3a coboio mpolieMu B
MOJANIBIIIOMY JIIKyBaHHI MamieHTiB. Y miarHoctuii JJM Ha choromHimiHii
JIeHb TIPOBIJTHAM 1 HalOLIbII 1HYOPMATHBHUM METOJIOM € JIANIapOCKOIis. Y

HaBITh Yy BuUNagKax BWHWUKHCHHS YCKIAIHCHB,

HHM3II BUMAIKIB BOHAa € MEpIINM eTarloM OIEPaTUBHOTO BTPYYaHHS.
KumikoBa HeNmpoXimHICTh OFHE 3 HaluacTimmx yckiagHeHb JIM. Ii
NPUYMHAMH € 3aBOPOT TOHKOT KUIIKH HaBKOJIO (DiKCOBAHOTO AMBEPTHKYIY,
BY3JIOYTBOPCHHS, IHBariHAIis OWBEPTHKYITy. PaHHS miarHOCTHKA Mae
Ba)XXITUBE 3HAYCHHS, OCKIJTBKH 3aTPHMKa OIeparii 30UIbIIye JeTalbHICTh.
Hamu mpencraBieHo BUMIAOK yckimamHeHoro JM i3
CHUMIITOMaMH, XapaKTepHUMH Ul OOCTPYKIIIT TOHKOI KHIIKH. 3aCTOCOBaHi

KIIHIYHAI

Ha TepLIOMYy eTali MIarHOCTHUKHM CTaHIApTHI METOAM HE Jald 3MOTH
BCTAaHOBUTH NPHYUHY KHIIKOBOi HenmpoximHocTi. Tinbku 3acTocyBaHHS
JIAMapoCKOIii a0 MOXJIMBICTh BCTAHOBUTH TOYHMI fiarHo3. Ha choromHi
NUTaHHA [P0 HEOOXIAHICTh BHJAJICHHS BUIAAKOBO 3HaiaeHoro JIM
3aJIMIIAETHCSl HEBUPIIICHHM. BBakaeThCs, IO JOLUIBHO 3aCTOCOBYBATH
IHAMBITyadbHUN MiAXiq. Y BUNAIKaX PO3BUTKY YCKIIAJHEHb BUOIP METOIY
OIepaTHBHOTO BTPYYaHHs 3aJISKUTh BiJl JiaMeTpa MiICTaBH TUBEPTHKYIY,
BHUPAXEHOCTI MOP(OJIOTIYHUX 3MiH HOTO CTIHKU Ta CTIHKH TOHKOT KUIIKH.
BucHoBkn. BincyTHiCTE cCHEMU(IYHUX CHMIITOMIB 1

PYTHHHHUX

HCBHUCOKa

iH(OPMATUBHICTH METOJIB JIarHOCTUKA € TIPUYUHOIO
HECBOEYACHO BCTAHOBJICHOTO niarHO3y JIM, Mo d9acto € NpHYHHOIO
PO3BUTKY BaXKKHUX YCKIaaHEHb. JlamapocKomis € €IUHO 3HAYYIIUM
JIKYBaJbHO-TIaTHOCTUYHUM METOJIOM, IO A€ 3MOIY TOYHO BCTAHOBUTH
JIlarHo3, a B HU3I BUMAKIB BUKOHATH TUBEPTUKYJICKTOMIO. Y JIIKyBaHHI
JIM pexoMeHI0BaHO 3aCTOCOBYBATH 1HAMBILyaIbHUAN MIIXiJ, 110 3aJICKUTh
BiJl KJIIHIYHOT cUTYyaIlil.

KuirouoBi cioBa: auBepTukyn Mekkens, YCKIaJHEHHS, KHIIKOBA

HENPOXiAHICTh, HEKPO3, JIAMAPOCKOIIis, PE3CKIIisl KHIICYHHUKA.

Aemop, gionosioansuuit 3a aucmyeannsn: Onexcandp Kpaseywv, xagedpa xipypeii, mpasmamonozii, opmoneoii ma
@dmusziampii, Cymcokuii depocasruil yHieepcumem, m. Cymu, Yrpaina
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INTRODUCTION / BCTYII

Meckel's diverticulum (MD) is a congenital anomaly
of the gastrointestinal tract, in the form of a localised
bulge of the ileum resulting from incomplete closure of
the omphalomesenteric duct. The prevalence of the
disease ranges from 0.3 to 2.9%. The diverticulum can

have a variety of shapes and is localised between 10 and
150 cm from the ileocecal angle. The diameter ranges
from 0.5-2 cm to the width of the small intestine, and
the length ranges from 1 to 26 cm. The majority of
patients are male. According to a number of studies, the
male to female ratio is from 1.5:1 to 4:1. DM is mainly
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diagnosed when complications arise or accidentally
during laparotomy or laparoscopy, and less frequently
during X-ray examination of the intestine [1-4].

In most cases, uncomplicated DM is asymptomatic,
but its presence is often the source of a number of
complications and pathological processes. The
complications that arise are most often associated with
the anatomical features of the diverticulum wall
structure [5].

Clinical symptoms are nonspecific and can be
divided into 4 groups:

1. Symptoms of inflammation (diverticulitis and
perforation) of the abdominal organs occur in 20% of
cases. The causes of diverticulitis are enteroliths,
foreign bodies in the digestive tract, parasites, peptic
ulcer of the mucous membrane due to ectopic gastric
mucosa, diverticular torsion. More often, there is an
imitation of the clinical picture of acute appendicitis
with pain and symptoms of intoxication, less often -
symptoms of acute pancreatitis. Progression of the
inflammatory process can lead to perforation with the
development of peritonitis [2, 6-8, 19-21, 35].

2. The development of acute intestinal obstruction is
observed in 22-50% of patients. More often, it has a
strangulation character in the form of a volvulus of the
small intestine around a fixed diverticulum or there is an
internal strangulation of the intestinal loops. The main
manifestations are abdominal pain, vomiting, flatulence
[9-14, 35].

3. Symptoms of intestinal bleeding occur in 25 to
50% of patients with DM. The causes are the
development of mucosal ulcers associated with the
presence of ectopic gastric tissue. Bleeding is usually
not intense, manifested by melena or an admixture of
blood in the stool and the development of anemia of
varying severity [15-18, 35].

4. Malignant transformation of a diverticulum is
extremely rare (0.5-1.9%). There are cases of the
development of carcinoid tumors, gastrointestinal
stromal tumors, adenocarcinoma and sarcoma. Clinical
manifestations include abdominal pain, bleeding, and
symptoms of intestinal obstruction [22-25, 35].

Among the diagnostic methods used to detect DM,
ultrasound, radiography and CT with contrast, MRI are
most often used. But the sensitivity and specificity of
these methods are not high enough. [1, 26-28]. More
informative is the use of double-balloon and capsule
endoscopy, which allows one to directly visualize the
presence of the DM orifice [29-33]. In recent years, data
have appeared on the use of radioisotope scanning of
DM with technetium-99, aimed at identifying cells of
ectopic gastric tissue in the ileum. The method has a
sensitivity of 80-90% and a specificity of 95% [18, 34].
Laparoscopy is a recognised effective diagnostic

method that allows assessing the location and extent of
pathological changes in the diverticulum [1, 35].

Treatment of complicated DM is surgical. The scope
of the operation depends on the diameter of the
diverticulum, the nature of the complications, the
prevalence of the inflammatory process at the base of
the diverticulum along the wall of the small intestine,
and the prevalence of peritonitis. Operative
interventions are more often carried out by the method
of video-assisted laparoscopy, less often - through
laparotomy or mini-laparotomy access in the right iliac
region. Appendectomy-type diverticulectomy,
diverticulectomy with wedge-shaped resection of the
ileum wall, ileal resection are performed. Resection of
the ileum with DM and protective ileostomy is used for
generalised peritonitis, pronounced paresis of the
intestine and uncertainty about the integrity of the
intestinal anastomosis [1, 35-39].

CASE REPORT/KJIHIYHU BUIIAJIOK

A 42-year-old patient was hospitalised with
complaints of abdominal pain, increased body
temperature up to 38°C, nausea, dry mouth. From
anamnesis it is known that he fell ill about 8 hours ago.
Objectively: condition of average severity. The skin is
of normal colour. Pulse 78 beats per minute. Arterial
pressure 120/80 mmHg. Tongue covered, dry. On
examination, the abdomen is moderately distended,
sparing in the act of breathing. On palpation it is painful
in all parts. In the right iliac region and along the right
lateral canal, weakly positive symptoms of peritoneal
irritation were detected. Peristalsis is weakened. An
examination of the rectum did not reveal any pathology:
the ampulla was not dilated, and there were remains of
brown feces in the rectum.

Additional examination methods were carried out.
Clinical blood analysis: Hb — 128 g/l, erythrocytes —
3.8x10%%/I, leukocytes — 15.1x10%1, platelets -
271x10%1, ESR — 26 mm/h. Changes in biochemical
blood analysis and urine analysis were not detected.
There were also no changes in the blood coagulation
system. An ultrasound examination of the abdominal
organs revealed free fluid in the right iliac region and
the pelvic cavity, dilation of the loops of the small
intestine. X-ray of the abdominal organs revealed
intestinal pneumatosis and single fluid levels in small
intestine (Fig. 1). To clarify the diagnosis, video
laparoscopy was performed under endotracheal
anesthesia. On examination: in the upper abdomen there
are swollen necrotically changed necrotic loops of small
intestine wrapped around the axis. There is about 250-
300 ml of turbid effusion on the right flank and in the
pelvis. A midline laparotomy was performed. During an
revision of the abdominal cavity, a defect of up to 5.0
cm was discovered in the mesentery of the small
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intestine with a strangulated and necrotically changed
DM of large size (10.0x5.0 cm) (Fig. 2). The wall of the
small intestine is drawn into the mesenteric defect. On
the side opposite to the strangulated diverticulum, the
loops of the small intestine are twisted around an axis,

purple-dark in color, swollen, without peristalsis
(Fig. 3). The diverticulum is released from the
strangulation, the intestine is deployed. The

diverticulum is located approximately 1.0 m before the

!W' w

4

Figure 1 — Abdominal radiography: intestinal
pneumatosis and fluid levels in the small intestine

ileocecal angle. The length of the necrotically changed
intestine is up to 1.0 m. No other pathology of
abdominal cavity organs was detected. Resection of
necrotic loops of the small intestine with DM was
performed. A side-to-side anastomosis with double-row
sutures was formed 50.0 cm before the ileocecal angle.
The effusion from the abdominal cavity was evacuated.
The abdominal cavity was drained in the iliac regions.
The abdominal wall wound was sutured layer by layer.

Figure 2 — Necrotically modified Meckel's
diverticulum

Figure 3 — Volvulus and necrosis of the small intestine
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Postoperative diagnosis: Strangulation with necrosis
of a large Meckel's diverticulum. Volvulus of the small
intestine with necrosis. Diffuse serous peritonitis.

Result of histological examination: revealed signs of
necrosis of all layers of the wall of the diverticulum and
small intestine, loss of histological structure of the
mucosa and its desquamation, widespread haemorrhages
and pronounced oedema (Fig. 4).

In the postoperative period, the patient received
standard therapy. The postoperative period was without
complications. Peristalsis was restored by the 3rd day.
The drains were removed on the 4th day. The wound
healed by primary intention. The sutures were removed
on the 10th day. The patient was discharged in
satisfactory condition.

Figure 4 — Wall of Meckel's diverticulum. A — Desquamation and erosion of the mucous membrane. B — Necrosis and
loss of histological structure of the diverticulum wall tissue. Hematoxylin and eosin staining. Magnification is indicated

in the lower right corner of the micrographs

DISCUSSION/OBI'OBOPEHHS

Literary analysis of clinical cases demonstrates the
low incidence of DM. The likelihood of detecting the
disease before complications develop is low. According
to all researchers, complications of this pathology are
rare and are manifested by various unclear abdominal
symptoms, which makes it difficult to differentiate them
from other diseases of the abdominal cavity. Given the
absence of characteristic symptoms, the diagnosis, even
in cases of complications, is sometimes established
untimely, which leads to problems in the further
treatment of patients [1-4].

Thus, in most cases, the diagnostic search begins
with such routine methods as ultrasound and
radiography of the organs of the abdominal cavity,
which makes it possible to exclude other pathologies
rather than identify a diverticulum [1, 28, 35].

Contrast X-ray examination, CT, MRI, video
capsule endoscopy, one- and two-balloon enteroscopy,
and two-stage probe enterography are considered more
informative. The use of these methods has significantly
improved diagnostic capabilities and treatment tactics in
patients with DM. However, it is worth noting that not
all medical institutions have the ability to use all of the
listed methods, especially in the conditions of urgent
surgery. This limits the use of these methods [27-33].

We share the opinion of a number of authors that
laparoscopy is the leading and most informative method
in the diagnosis of DM today. The method allows to
reduce the diagnostic time, to examine the entire
abdominal cavity and to establish a timely diagnosis. In
some cases, laparoscopy is the first stage of surgical
intervention [1, 35, 37].

Intestinal obstruction is one of the most frequent
complications of DM. It is caused by volvulus of the
small intestine around the fixed diverticulum,
nodularisation, and invagination of the diverticulum.
Early diagnosis is of utmost importance, as the delay of
surgery for 36 hours and more increases the mortality
rate of patients from 8 to 25%. At the same time,
according to the literature, the connection between the
development of intestinal obstruction and DM is often
established only during surgery [1, 3, 10-13, 35].

We present a clinical case of complicated DM with
symptoms characteristic of small bowel obstruction.
The standard methods used at the first stage of diagnosis
did not allow us to establish the cause of intestinal
obstruction. Only the use of laparoscopy made it
possible to establish an accurate diagnosis.

To date, the question of whether it is necessary to
remove an incidentally found DM remains unresolved.
Like many authors, we believe that it is advisable to
apply an individual approach. In cases of complications,
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the choice of the method of surgical intervention
depends on the diameter of the diverticulum base, the
severity of changes in its wall and the intestinal wall.
Diverticulectomy is most often performed. When the
base of the diverticulum is wide, wedge resection is

CONCLUSIONS / BACHOBKH

The absence of specific symptoms and the low
information content of routine diagnostic methods are
the reason for the untimely diagnosis of MD, which
often leads to the development of severe complications.
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