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¢ The mucocele of the appendix is the expansion of the appendix with the accumulation of a large amount of
mucus. The mechanism and causes of mucocele are not fully understood. According to some authors, such changes
in the appendix can occur due to cicatricial narrowing of the lumen of the appendix, compression or blockage of its
base. Other authors believe that the mucocele of the appendix is a benign tumor that develops from the remnants of
primitive mesenchyme and is sometimes prone to malignancy. Clinical manifestations of mucocele of the appendix
are nonspecific. In a number of patients, this disease causes pain in the right abdomen, more often pulling, inter-
mittent. However, the disease is often asymptomatic. In this regard, diagnosis is established only during perform-
ing an operation, most often, regarding acute appendicitis. Nevertheless, instrumental diagnostic methods such as
ultrasound and computed tomography of the abdominal and pelvic organs make it possible to suspect mucocele.
Despite the frequent asymptomatic, non-aggressive course, a number of life-threatening complications can become
the outcome of the mucocele of the vermiform appendix. The most formidable complication is the rupture of the
appendix with mucus entering free abdominal cavity, followed by the development of peritoneal pseudomyxoma
due to implantation of mucus-forming cells. The only option for radical treatment of the mucocele of the appendix
is a surgical intervention. A presented clinical case demonstrates the difficulties of diagnosis, as well as the features
of surgical treatment of a patient with a mucocele of the appendix.

+ Keywords: surgery; appendix; mucocele; appendix; appendicitis; surgery; laparoscopy; appendectomy; neoplasm;
pseudomyxoma; carcinoid.
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¢ Mykolene 4epBe0OPa3HOr0 OTPOCTKA — 9TO paclIVMpeHNe YepBeoOPa3HOro OTPOCTKA C HAKOIUIEHNeM 6O7b-
IIOTO KOMMYeCTBa C/u3N. MexaHN3M U NMPUYMHBI BO3HUKHOBEHNS MYKOIle/Ie IO KOHIIa He M3ydeHsl. 1o JaHHBIM
HEKOTOPBIX aBTOPOB, TOJJ00HbIE 3MEHEHNUS B 4epBEOOPA3HOM OTPOCTKE MOTYT BO3HUMKATb B CBA3M C PyOIL[OBBIM
CyXXeHIeM MPOCBeTa alMeHANKCa, CIAB/IeHNEeM WIN 3aKyIOPKOI ero OCHOBaHMA. [Ipyrue aBTOPBI CIUTAIOT, ITO
MYKOLje/le 4epBeoOpPasHOro OTPOCTKA ABJAETCS JOOPOKaueCTBEHHON OIYXO0/IbI0, KOTOPasi pa3BUBAETCs U3 OCTATKOB
IPYMUTUBHOI Me3eHXMMBI U MHOIZIA CKIOHHA K Ma/MrHn3auyy. KnmHndeckne nposiBlIeHNA MyKoliesle YepBeo-
6pasHoro oTpocTka HecreupUIHbL. Y psifa 60IbHBIX 9TO 3a00/IeBaHNe BbI3bIBAET HEIIOCTOSIHHbIE 6O/ B IPaBBIX
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OT/ieNax )KMBOTA, Yallle TAHYIero xapakrepa. OfHaKo 3a4acTyio 3ab0jieBaHMe IPOTeKaeT HeCCUMITOMHO. B cBsisn
C 9TUM [IMaTHO3 YCTaHABINBAIOT TONBbKO BO BpeMs OIlepallly, Yallle BCeTO BBIMOTHAEMOII IO TOBOAY OCTPOTO all-
neHAUINUTA. TeM He MeHee 3aII0fl03PUTh MYKOIle/e I03BOIAI0T TaK/e MHCTPYMEHTa/IbHbIe METOAbI AMAaTHOCTUKM,
KaK y/IbTPa3sBYKOBOe JICCIEfIOBaHNe ¥ KOMIIbIOTepHasi TOMOrpadysi OpraHOB OPIOLIHOI IIOJIOCTY M MAJIOroO Tasa.
HecmoTps Ha yacToe 6ecCHMITOMHOE HearpecCMBHOE TeUeHye, MYKOLjele 4epBe0OpPasHOro OTPOCTKA MOXKET BbI-
3bIBaTb OITACHBIE [JIS XXM3HU 0C/IoKHeHus. Hanboee rpo3Hoe OC/IOXKHEHNEe — PaspblB 4epBeOOPa3HOro OTPOCTKA
C IOIajiaHyeM C/IM3M B CBOOOIHYIO OPIOLIHYIO IIONOCTD € MOC/AEAYOMIMM PasBUTUEM TICEBIOMIKCOMBI OPIOIIVHbI
BC/IEMICTBYE UMIDIAHTAIIUM CIM3e00pa3yomux KIeToK. EAMHCTBEeHHBIM BApUaHTOM PaiuKaIbHOTO JIeYeHNSI MYKO-
Lje/le 4epBeoOPasHOTO OTPOCTKA AB/IACTCS XMPYPrUUECcKOe BMELIaTe/IbCTBO. IIpecTaBieH KIMHIYeCKUil CIyYait,
IEeMOHCTPUPYIOIINII TPYFHOCTY AMATHOCTYKMY, @ TAKXXe OCOOCHHOCTI ONEPAaTVBHOIO JIeYeHNs MALMEHTa ¢ MYKO-
Lje7le YepBe0OPasHOro OTPOCTKA.

+ KiaroueBbie C10Ba: XNpyprusd; alleHgnKe; MyKOLE/Ie; lIepBeO6p33HI)II‘/‘I OTPOCTOK; aIlllIEHANIINT; OII€pald; j1a-

MIapOCKONNA; alllICHIIKTOMIIA; HOBOO6pa30BaHI/I€; TIICEBJOMMKCOMA; KapIMHONT.

Mucocele of the cecal appendage, which is
a rare disease, is an extension of the cecal appen-
dage with the accumulation of a large amount of
mucus. According to various authors, it compri-
ses 0.2%-0.7% of all appendectomies performed.
The frequency of occurrence of mucocele of the
cecal appendage among all neoplasms of the cecal
appendage is also low — only 8% [1-3].

This pathological condition was first described
by Austrian pathologist Karl von Rokitansky
in 1842. He described the changes as “dropsy of
the vermiform process.” In 1877, Fere redescribed
the case of this disease and first introduced the
term “mucocele of the cecal appendage,” which
translates as “mucosal cyst.” Virchow in 1863 and
Aho, 10 years later, described this disease in more
detail [3, 4].

The mechanism and causes of mucocele are
not fully understood. According to some authors,
such changes in the cecal appendage may occur
due to the scarring of the lumen of the appendix
and compression or blockage of its base. Other
authors believe that the mucocele of the cecal
appendage is a benign tumor that develops from
the remains of primitive mesenchyma and is
sometimes inclined to malignancy. Nevertheless,
there is a closed cavity, and the outflow of mu-
cus from which is disrupted; meanwhile, the pro-
duction of mucus inside this cavity is preserved.

It should be noted that mucocele of the cecal
appendage is four times more common in women,
and the average age of patients is 55 years [5, 6].

Mucocele is a collective term that includes
several changes in the cecal appendage.

1. Simple mucocele (retention cyst of the appen-
dix) occurs due to the blockage in the area of
the base of the appendix and accumulation of
gelatinous contents in its lumen, characterized
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by degenerative changes in the epithelium.

Lumen obstruction is more often caused by

scarring or the presence of coprolite. It occurs

in 18% of all cases of mucocele.

2. Hyperplasia of the appendix mucosa occurs
when there is focal or diffuse growth and
thickening of the mucosa of the cecal ap-
pendage while atypical cells are absent. The
frequency of occurrence among all cases of
mucocele is 20%.

3. Mucinous cystadenoma is a benign neoplasm
of the cecal appendage with mucous contents.
It is about 52% of all cases.

4. Mucinous cystadenocarcinoma is a malignant
neoplasm of the vermiform process, which is
characterized by the invasion of the stroma
and implantation of epithelium on the leaves
of the peritoneum. It is the rarest form of mu-
cocele and comprises 10% [1, 4, 7, 8].

In addition to the abovementioned forms,
myxoglobulosis is another one, which is first
described by A. Latham in 1897. This form is
identified as extremely rarely; the frequency
of its occurrence is 0.35%-0.8% of all cases of
mucocele.

The etiology and pathogenesis of microglobu-
lin have not been studied. Microglobulin is cha-
racterized by the organization of mucin in semi-
transparent grains or albescent pearl beads, called
mucinous globules. The diameter of globules is
1-10 mm, and their surface calcification is of-
ten identified. Several authors have described the
macroscopic type of globule as “frog eggs” [1, 9].

Clinical appearances of mucocele of the cecal
appendage are nonspecific. In several patients,
this disease causes pain in the right parts of the
abdomen, often of a pulling nature, unstable.
This condition can also appear as dyspeptic
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symptoms — nausea, vomiting, and defecation
disorder. Evidence revealed that an increase in
the severity of clinical aspects up to the symptoms
of “acute abdomen” may indicate the malignant
nature of mucocele [4]. However, the disease is
often asymptomatic. In this regard, the diagnosis
is made only during surgery and more often
for acute appendicitis. However, instrumental
diagnostic methods such as an ultrasound and
a computed tomography (CT) of the abdominal
and pelvic organs allow you to suspect mucocele.
During ultrasound of the abdominal and pelvic
organs, a pear-shaped or oval-shaped cystic
formation is located, intimately adjacent to the
cecum. One of the ultrasound characteristics
of mucocele is “onion skin” sign, characterized
by concentric echogenic layers with barriers.
However, this phenomenon can occur with
mucinous formations of other organs, such as in
the ovaries. In the complex diagnosis of mucocele
of the cecal appendage, it is necessary to perform
colonoscopy. The pathognomonic symptom in
endoscopic colon examination is the “volcano
crater;/, which is characterized by a natural
opening of the cecal appendage, surrounded by
an inflammatory shaft, and covered with a normal
mucous membrane. In addition, other organic
changes in the colon can be ruled out using
colonoscopy. However, the most accurate method
of diagnosis is CT of the abdominal cavity, which
allows to not only determine the presence of
education but also clarify the source of its origin
and discover its link with the surrounding tissues
and organs [1, 3, 4, 10].

Despite the frequent asymptomatic, nonag-
gressive course, mucocele of the cecal appendage
can cause many life-threatening complications.
When attaching microflora of the cecum, there is
a high probability of developing acute appendici-
tis and empyema of the appendix. Being a mobile
organ, the cecal appendage with a mucocele can
contribute to the invagination or inversion of the
intestine with the appearance of acute intestinal
obstruction. The most dangerous complication is
the rupture of the cecal appendage with mucus
entering the free abdominal cavity, followed by
the development of pseudomyxoma of the perito-
neum due to the implantation of mucus-forming
cells. This is a morphologically benign process,
but the aggressiveness of the course resembles
a malignant peritoneal tumor mesothelioma.
Rupture of the vermiform process can be either
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spontaneous or iatrogenic, which should be re-
membered during surgery [11, 12].

The most common diseases that require
differential diagnosis of mucocele of the cecal
appendage are acute appendicitis, ovarian cyst,
hydrosalpinx, cecum formation, hematoma, cyst,
and right kidney formation [1, 4, 12].

The only variant for a radical treatment of
mucocele of the cecal appendage is surgery.
Many opinions about the volume of surgery
exist. Several authors believe that in this disease,
it is most appropriate to perform right-sided
hemicolectomy. However, most people think that
an appendectomy is sufficient. Another reason for
discussion is the validity of laparoscopic methods
of surgical intervention for mucocele of the cecal
appendage. Sugarbaker, who has an extensive
experience in treating patients with peritoneal
pseudomyxoma, is convinced that the mucocele
of the cecal appendage serves as a direct indication
for the conversion of access and the performance
of traditional appendectomy. Nevertheless, in
the literature, descriptions of cases of successful
laparoscopic radical surgery are increasingly
common [7, 10, 13].

We present our own clinical observation.

Patient C., 59 years old, was admitted as
planned for an examination and treatment at the
Grekov Department of Faculty Surgery of the
Mechnikov State Medical University on March 31,
2020, with complaints of discomfort and periodic
pulling pain in the right abdominal areas.

The patient first noted discomfort in the right
abdominal areas at the beginning of March 2020
and was examined as an outpatient. According to
ultrasound data of the abdominal cavity organs,
the lower pole of the right kidney, possibly
retroperitoneal, revealed a formation with a clear,
even contour, horizontally elongated type of
spindle structure, moderately heterogeneous with
a size of 116 x 53 mm.

On March 7, 2020, a CT scan of the abdominal
organs was conducted, and a 137 x 60 x 58 mm
formation was found in the loops of the small
intestine. The growth from its wall on the right
side of the abdomen, clearly separated from
the surrounding structures, has a heterogene
structure, and the fiber around the formation is
slightly compacted (Fig. 1).

According to colonoscopy and gastroscopy
data from March 24, 2020, no formations were
found in the examined segments.
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Fig. 1. Spiral CT picture of abdominal organs with contrast

(arrows indicate a pathological formation)
BN

Puc. 1. CimpanpHas KOMIbIOTEPHAs TOMOIPaMMa OPraHOB
OPIOLIHOI IIONIOCTY C KOHTPACTUPOBaHMEM (CTpeIKaMu
MapKMPOBaHO IIaTOJIOINYecKoe 0Opa3oBaHie)

Fig.2. An intraoperative picture of mucocele of the
appendix

AN
Puc. 2. VInTpaonepanyoHHas KapTMHA MYKOLENe 4YepBe-
006pasHOro OTPOCTKa

In clinical and biochemical blood tests
or coagulogram, it is without any clinically
significant changes.

Considering the anamnesis data, clinical
picture, and laboratory and instrumental studies,
the patient was diagnosed with “neoplasm of the
small intestine” and was recommended surgical
treatment.

The surgery was conducted on April 2, 2020.
An excerpt from the surgical records noted that.”.
at the lower point of the tracing Kalk by Hassen,
an optical laparoport is installed, and a carboxy-
peritoneum is 12 mm Hg. Additionally, three ma-
nipulation ports are installed at typical base of
the cecal appendage intact for 0.5-0.7 mm. It is
retrocecal, partially retroperitoneale. The cecal

Fig. 3. Excised appendix with mucocele: a — before ope-
ning; b — opened

S LIBUBIIIIYT

Puc. 3. YnameHHbII 4epBeoOpasHbIl OTPOCTOK C MYKO-
Ljefie: @ — IIperapar K0 BCKPBITHS; b — Ipemapar BCKPBIT

Fig. 4. A microscopic picture of the wall of the appendix with the contents (Hematoxylin-eosin: a — x40; b — x100

Puc. 4. Mukpockonmieckas KapTHHA CTEHKM 4epBeOOPasHOTO OTPOCTKA C comep>KMMbIM. OKpacka TeMaTOKCHIVHOM

U 903MHOM, yBenudeHne: a — x40; b — x100
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appendage is mobilized. The mesentery of the
process is crossed by the Ligasure apparatus.
The base of the process is clipped with three
plastic clips. The cecal appendage is crossed at
the base. A lower-middle mini-laparotomy was
made. The cecal appendage with the formation
of a single block is removed in the container.
The drain is installed in the right side channel...”

The removed preparation (a cecal appendage
with a mucocele) with a size of 14 x 6 x 6 cm was
opened, and a cloudy whitish-yellow gelatinous
content was found in the lumen (Figs.2
and 3). A sample was sent for pathohistological
examination.

The postoperative period was uneventful,
and the blood tests were without complications.
The drainage was removed on day 2 after surgery,
and an ultrasound of the abdominal organs was
performed on day 7. The results showed that
free and delimited accumulation of fluid in the
abdominal cavity is not located.

The data from the pathohistological exami-
nation of the removed cecal appendage revealed
the following results: fragments on the sclerosed
wall of the cecal appendage with mucosal atro-
phy, focal lymphocytic infiltration in all layers,
and a weakly basophilic content in the lumen.
Conclusion: “Simple mucocele (retention cyst of
the appendix)” (Fig. 4).

The patient was discharged in a satisfactory
condition under the supervision of a surgeon on
day 8 of the postoperative period.

Mucocele of the cecal appendage is a rare
disease and difficult to diagnose. Difficulties in
diagnosis are usually associated with the absence
of specific symptoms. Since mucocele is highly
likely to develop complications and because of
its possible malignant nature, making a timely
diagnosis is a fundamental element of successful
treatment for this patient category.

Currently, helical CT remains the most
informative method of diagnosis. Simultaneously,
ultrasound of the abdominal cavity allows you to
suspect the disease and the clinical picture, and
it is reasonable to expand the diagnostic search.

The established diagnosis serves as an
indication for surgical treatment. It should be
noted that until recent times, the detection
of a mucocele of the cecal appendage during
diagnostic laparoscopy was an absolute indication
of access conversion. However, there have been
publications devoted to an endovideosurgical
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treatment of this disease. The present clinical
case demonstrates the difficulties of preoperative
diagnosis of the mucocele of the cecal appendage
and proves that this disease should not be
an obstacle to the use of endovideosurgical
techniques. In this case, it is necessary to consider
the high risk of an intraoperative damage to the
cecal appendage and the risk of developing such
a formidable complication as pseudomyxoma of
the peritoneum. In this regard, it is necessary to
attract specialists with sufficient experience to
make endovideosurgical interventions.
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