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Background: Cases with intussusception caused by either intestinal hemangiomas or appendiceal mucinous neo-

Case presentation: In this study, we reported a 47-year-old male presented with paroxysmal abdominal pain and
postprandial bloating for 3 days. CT results indicated a high possibility of secondary intussusception in ascending
colon. Histopathology indicated a mixed type of cavernous and capillary hemangioma, combined with low-grade
appendiceal mucinous neoplasms (LAMNSs) and intestinal obstruction. The patient underwent laparotomy and right
hemicolectomy. Finally, the patient was followed up for 4 months with no disease progression.

Conclusions: Rare studies reported the intestine hemangiomas coincided with appendix low-grade mucinous
tumor. Its manifestations are not specific, which is a challenge in the preoperative diagnosis. For cases with intus-
susception that was not observed in time, it may lead to intestinal necrosis and diffuse peritonitis. Additionally,

the ruptured mucinous tumor in the appendix may lead to pathogenesis of pseudomyxoma peritonei. Therefore,
accurate diagnosis and appropriate surgery-based treatment contribute to the improvement of prognosis and severe

Keywords: Multiple intestinal hemangioma, Low-grade appendiceal mucinous neoplasm, Intussusceptions,

Background

Gastrointestinal (GI) hemangiomas are uncommon
benign vascular tumors that may occur in any part of
the GI tract. According to the size of the involved ves-
sels, hemangiomas are histologically classified into cav-
ernous, capillary, or mixed-type tumors. Cavernous type
is the most common, while multiple hemangiomas are
very rare. Mucinous neoplasm of the appendix is fea-
tured by mucinous epithelial proliferation combined
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with extracellular mucin and pushing tumor margins.
According to the 2019 WHO classification of tumors of
the digestive system [1-3], appendiceal mucinous neo-
plasm was defined as hyperplastic polyp, serrated lesions,
low-grade appendiceal mucinous neoplasms (LAMNS),
high-grade appendiceal mucinous neoplasms (HAMNS),
as well as mucinous adenocarcinoma of appendix, which
present with or without appendiceal perforation. To
our best knowledge, appendiceal mucinous neoplasms
and intestinal hemangiomas are rare in clinical practice.
Besides, cases with intussusception caused by either
intestinal hemangiomas or appendiceal mucinous neo-
plasms are extremely rare. In this study, we reported a
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rare case with simultaneous occurrence of LAMNs and
diffuse intestinal hemangioma.

Case presentation

A 47-year-old male patient was admitted to the Emer-
gency Department in our hospital due to paroxysmal
abdominal pain and postprandial bloating for 3 days.

Table 1 Results of the laboratory examination

Items Results Normal range
White cell count 762 x 10°/L 3.5-9.5 x 10°/L
Neutrophils 73.1% 40-75%

RBCs 516 x 10%/L 43-58 x 10%/L
Hemoglobin 1450 g/L 115-150 g/L
Hematocrit 46.80% 35-45%

Platelet 204 x 10°/L 125-350 x 10°/L
MCHC 3100 316-354
Corpuscular volume 46.8% 40-50%

Mean RBC hemoglobin content 28.10 27-34

RBC red blood cell, MCHC mean corpuscular hemoglobin concentration
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The pain was centered in the position around the umbili-
cus. The flatus and defecation were normal. He showed
no fever, hematemesis, hematochezia, diarrhea, melena,
or weight loss upon admission. CT performed in a local
hospital showed intussusception, intestinal effusion, and
pneumatosis. There was no remission in the symptoms
after conservative treatment. Besides, the abdominal
symptoms showed gradual deterioration.

The findings for the laboratory examination were as fol-
lows: white cell count, 7.62 x 10°/L, neutrophils, 73.1%;
hemoglobin, 145.0 g/L; hematocrit, 46.80%; platelet, 356
x 10°/L (Table 1).

Abdominal CT scan revealed intussusception in the
ascending colon (Fig. 1). The electrocardiogram and
chest X-ray findings were normal.

For the treatment, the patient received surgery, in
which the skin, subcutaneous tissues, anterior and pos-
terior rectus sheath, and peritoneum were cut in turn.
There was no abdominal distension or liquid overflow.
The small intestine was slightly swollen and jasmine-
colored ascites (500 ml) was seen in the pelvic cavity.

Reformat

Ex: 245

Se:301

A:30.0 (coi)
DFOV 62.4 cm
STND!+!E1AR40‘

2.00/Average

kV 120

mA Mod.

Rot 0.80s/HE+ 7974
1.2mm 0.992:1/1.2
Tilt: 0.0

03:13:40 PM

ngdao ﬁl‘ﬁ_nicipal Hospital
M546 6685379415
DeB: Jun 05 1974

Ex:Jun 05 2020
0

304153

Fig. 1 Abdominal computed tomography view indicated ascending colon intussusception (grey arrow)
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Fig. 2 The lesion was unencapsulated and composed of blood-filled spaces of variable size and shape. The lumens were filled with blood cells
and lined by thin endothelial cells and separated by connective tissue stroma. The images were obtained after H&E staining under a magnification
of 100x. A, B The lesion of distal ileum stated at submucosa or serosa. C, D The lesion of colon stated at submucosa or through the muscularis. E
Some colon mucosa showed interstitial hemorrhage

The distal ileum, appendix, cecum, and greater omen-
tum were found to be intussuscepted into the ascending
colon. The length of the intussuscepted ileum was about
15 cm. The root of appendix and cecal wall was hard, and
there was purulent substance on the surface. The greater
omentum showed adhesion to the cecal wall. There was
slight enlargement in the lymph nodes of radix of mesen-
tery. In addition, adhesion was seen in the lateral region
of peritoneum.

For the histopathological characteristics, the intes-
tinal wall of ileum, cecum, and ascending colon were
thickened in a diffuse manner and the thickest part was
about 0.8 cm. The texture was hard and tough, with the
serosal surface in a grayish color. Dilated lumen and
blood clots were seen in the incisal surface. The mucosal
surface of the ileum was erosive, and the colonic was
smooth in a grayish-red color. The appendix showed
a length of about 5 ¢cm and a diameter of 1.5 cm. The
wall of the appendix was hard. Mucoid substance was
observed in the appendix cavity near the root. Micro-
scopically, there were blood-filled lumens or cavities in
the ileum, cecum, colon submucosa and serosa, which

were lined with a single layer of endothelial cells, and
the cells were not heteromorphic (Fig. 2A—E). The inter-
stitium was filled with loose fibrous connective tissue,
and dilated vascular lumen was found in some muscular
layers in smooth muscle bundles. There were prolifera-
tive capillaries and large thin-walled vascular lumen in
ileum, cecum, mesentery of colon, and serous surface
of appendix. Meanwhile, remarkable proliferation was
noticed in the interstitial collagen fibers. No anastomo-
sis was noticed in the interacted capillaries. The large
vascular lumen was filled with red blood cells (RBCs),
and the lumen was lined with monolayer endothelial
cells of no atypia. The appendix cavity was completely
filled in with mucus. In addition, the appendix lamina
propria mucosa and muscularis mucosa were not avail-
able. Part of submucosa showed fibrosis. The wall of the
appendix was lined with low-grade mucinous epithe-
lium (Fig. 3A-E).

CT results indicated a high possibility of secondary
intussusception. Histopathology confirmed mixed type
of cavernous and capillary hemangioma, combined with
LAMNSs and intestinal obstruction. For the treatment,
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Fig. 3 Lesions of appendix with mixed capillary and cavernous hemangiomas and LAM. The images were obtained after H&E staining under a
magnification of 100x. A There was massive mucus, blood filled parenchymal vessels and hemorrhage in the appendiceal mucosa. B Spongy blood
vessels of variable size and shape were seen, together with capillaries at the appendix muscularis and serosa. C Massive capillaries at the serosa. D
The distended region of the appendix with thinned mucosa was reduced to a single columnar cell layer, with underlying fibrotic submucosa. The
columnar cell was minimal atypia. E Immunohistochemical staining of CD31

the patient underwent laparotomy and right hemicolec-
tomy. The postoperative recovery was good without any
complications. The patient was followed up for 4 months,
and no discomforts were reported by the patient until
now.

Discussion

GI hemangiomas refer to a rare condition, with a preva-
lence of merely 0.05% [4] of all intestinal neoplasms and
2.8% of all intestinal neoplasms [5]. Grossly, GI heman-
giomas could be presented as polypoid and intraluminal,
or submucosal lesions with diffused or vague boundaries.
Most of the lesions were in a color of purplish-red to blue
with a soft and compressible texture unless containing a
thrombus or phleboliths.

The disease was generally divided into three categories:
(i) the capillary hemangioma, described as a small cluster
of submucosal capillaries expanded intra-luminally, may
develop into a stalk-like mass; (ii) a category represented
by mixed capillary and cavernous hemangiomas; and (iii)
the cavernous hemangioma, serving as the most common
type. The histopathology of our case was mixed capillary
and cavernous hemangiomas which involved small intes-
tine, colorectal, and appendix.

The majority of cases with GI hemangiomas presented
occult or acute gastrointestinal bleeding signs, followed
by bowel obstruction, abdominal pain, perforation, or
intussusception. In partial patients, there might be small
polypoid lesions incidentally after endoscopy screening.
In this case, the patient showed no bleeding or concealed

hemorrhage. On this basis, the lesion was not detected in
along time.

Mucinous neoplasm of the appendix was an appen-
diceal neoplasm characterized by mucinous epithe-
lial proliferation with extracellular mucin and pushing
tumor margins. To date, little is known about the etiol-
ogy of appendiceal mucinous neoplasms. In the 2019
WHO Classification of Tumors of the Digestive System
[3, 6], the appendiceal mucinous neoplasm was excluded.
According to the epithelial hyperplasia and morphol-
ogy, the appendiceal mucinous neoplasm was defined as
hyperplastic polyp, serrated lesions, LAMNs, HAMNS,
and mucinous adenocarcinoma. The appendiceal muci-
nous cystadenoma was further defined as LAMNS. Diag-
nostic criteria for LAMNs was villous pseudostratified
mucinous epithelium or monolayered mucinous cells
with only mild atypia and with a broad pushing margin,
fibrosis, hyalinization, and calcification of the appendi-
ceal wall; various degrees of mucin dissection; and the
absence of muscularis mucosa.

HAMNSs show histological features similar to LAMNS,
including subepithelial fibrosis, a broad pushing mar-
gin, broad-front pushing invasion, rupture, and peri-
toneal dissemination. The neoplastic epithelium has
unequivocal high-grade features including enlarged,
hyperchromatic, and pleomorphic nuclei, numer-
ous atypical mitotic figures, single-cell necrosis, and
sloughed necrotic epithelial cells in the lumen of the
appendix. In cases of an infiltrative pattern, there would
be stromal desmoplasia and mucin pools with atypical
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cells, as well as content of extracellular mucin >50% in
the lesions. Such condition was defined as mucinous
adenocarcinoma.

The clinical symptoms of patients with peritoneal dis-
semination included progressive abdominal distention,
new onset of an umbilical hernia, or a palpable mass
after abdominal or pelvic examinations. There might be
a soft tissue mass in the appendix that was manifested as
hydrops after CT or ultrasonography. To our best knowl-
edge, curvilinear calcification of the wall was the specific
lesions, but they were presented in only half of the cases.
Our case showed features of hemangiomas of small intes-
tine, cecum and appendix combined with LAMN:S.

The prognosis of LAMN is highly depending on the
tumor stage [3]. Those with tumors limited to the appen-
dix showed a good prognosis, while those with peritoneal
dissemination were reported to show a variable progno-
sis. The prognosis in disseminated tumors depended on
the grade of the peritoneal mucinous epithelium, disease
severity, and the ability to achieve complete cytoreduc-
tion of macroscopically visible tumor within the abdo-
men. Hyperthermic intraperitoneal chemotherapy and
complete cytoreduction may cause clinical benefits to
the patients’ survival. As rare cases are diagnosed with
HAMNS, there are limited data regarding their natural
history when they are confined to the appendix. Cur-
rently, the management of HAMNSs was limited to the
appendix, and the efficiency of additional surgery is still
uncertain. HAMNSs patients disseminated to the peri-
toneal cavity are likely to behave like other mucinous
tumors spread to the peritoneum. In our study, the
patient was diagnosed with LAMNSs with no tumor rup-
ture, and the prognosis was satisfactory in the 4-month
follow-up after surgery.

Intussusception is primarily a disease in childhood and
is relatively rare in adults. Unlike childhood intussus-
ception, adult intussusception shows identifiable lesions
such as malignant or benign neoplasms. However, intus-
susception caused by hemangioma is a very rare entity.
In our literature search, we searched the articles on
intestinal hemangioma and intussusceptions published
between January 2000 and February 2021 using the fol-
lowing key words: “gastrointestinal hemangioma” and
“intussusception”. Finally, 10 articles [6-15] in English
with intestinal hemangioma and intussusception were
identified. Among these articles, 4 cases [7-10] were
about blue rubber bleb nevus syndrome, which was a
hereditary cutaneous syndrome characterized by cavern-
ous hemangiomas of skin and GI tract that were thought
to represent hamartomas. One case was diagnosed with
PHACES syndrome, a newly defined rare congenital dis-
ease of hemangioma combined with other organ deform-
ity, which was associated with intestinal hemangioma
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causing recurrent intussusceptions [6]. Specifically, one
case [11] was child and two [12, 13] were teenagers. Only
two cases [14, 15] of adult hemangioma were described
(Table 2).

Clinically, GI hemangiomas are symptomatic in 90%
of cases, unlike other benign tumors of the GI tract that
were symptom-free. The most frequent sign was chronic
GI bleeding, which caused anemia of an unknown ori-
gin and massive bleeding under a rare condition. Occa-
sionally, these tumors may cause intestinal obstructions,
intussusception, intramural hematoma, perforation, and
platelet sequestration. In a previous study, Fu et al. [16]
reported that only a small part of patients (4%) showed
shock and intestinal obstructions caused by gastrointes-
tinal hemangioma. In our case, the routine blood exami-
nation findings including RBCs, hemoglobin, hematocrit,
mean corpuscular volume, and average RBC hemoglobin
content, were all in normal ranges. The mean corpus-
cular hemoglobin concentration was slightly lower than
normal range. The fecal occult blood test findings were
all negative. There were no bleeding-related symptoms
and signs. Among the 10 patients with intussusception
obtained after literature search, abdominal pain was the
main clinical symptom in 8 (80.0%) patients, followed by
nausea or 7 vomiting (70.0%), and 5 intestinal bleeding
(50.0%). Based on the histological examinations, 5 cases
were confirmed with cavernous hemangioma, 2 with cap-
illary hemangioma, and 2 case with mixed capillary and
cavernous hemangiomas, and 1 case with diffuse infantile
hemangioma.

Histologically, our case was diagnosed with mixed
capillary and cavernous hemangiomas. Indeed, rare
adult cases showed intussusception caused by multiple
hemangiomas. To our best knowledge, rare cases showed
hemangiomas of small intestine, accompanied by large
intestine and appendix.

Appendiceal intussusception is a rare condition pre-
senting as acute appendicitis. It is still a challenge in the
clinical diagnosis. In a previous study by Collins et al., the
authors conducted a 40-year prospective study involving
71,000 cases underwent appendectomy, which indicated
an incidence of 0.01% for the appendiceal intussusception
[17]. As previously described, the appendiceal intussus-
ception is usually induced by irregular appendiceal peri-
stalsis developed by local irritation, which is more likely
to occur in cases with mobile mesoappendix, enlarged
appendicular lumen, and thin appendicular wall [18].

In our case, there were a large amount of mucus in the
lumen of appendix and abundant dilated capillaries in
the mucinous interstitium and the wall of the appendix.
Besides, neoplastic hyperplasia of capillaries was seen
on the serous surface. The patient was finally diagnosed
with mixed hemangioma of the appendix combined



Page 6 of 12

(2022) 20:44

Yang et al. World Journal of Surgical Oncology

pawiopad sem Auoy
-S03|I [eulwtay Aresod

-W9l e pue pPaldosal SemM

[9MOQ |[ewS Y1 Jo dooj
snoualbueb paidaye
9y ‘Awooiede

uolbal plowbIsoldal
pue ainxa|} dlieday ay1
JO UOISIDXS pue uonebi|
'AWI010|0D ‘U035l

[9MO( |[ews Awol0Iaug

‘uonjeso|dxa |es1bing

SISOWI0ISeUR UOJOD
Buipuadse-03|l pus-o1
SpIs pue UoI1D3S3I [BD
yum Awolosede|

Awoy
-23|0Djwiay 1y6u panul|
‘SUOI1DaSal [9MOQ pue

Aydeiboipel
[eulwopge uleld ‘SN

weiboibue | ‘Buju
-ueds dydelbpulds
Buipas|q |9 sudIpaw
1eadnu ‘Adodsouo|od)

PWIAUD WNleq
‘Adodsouojod ‘1D ‘5N

1D 'ydesb

wna!

[9MO( |[eWS

uojod

wnajl [elsip pue

ewolbueway
AJejjided Jeinqoj
‘eulonuelb d1usbokd

ewolbuewsaey
snouJaAed a|diny

Aie|jided

sewolb

[e2]]

[9MOQ |[BWS ‘INX3|}
oneday ‘plowbisoldsy

wnoad)

3Psnw
wnjoquinj snieipenb
1461 Dnedsy ‘usw
-opge pue 1sayd oau
punoJe SUoIS3| Us ysl
-Nig ‘wna)i [e1sip pue

‘uonednsuod
pue ued |eujwopge
A21102 ‘BUIUIOA

eluseue pue bul
-pa3|q [pUNSA1UI0ASED
JoMmo| ‘uted [eutwopqy

5|003s
MI-A|12f Allagmenns
Yum eaylielp A1siem
‘ured jeujwopge
‘eayuielp ‘BunIWoA

puniwon ‘easneu ‘ured

€l k|

A} 4

sjpuow o puesieakz W

[£] e 38 e2LO7

(9] [e 32 J1[_Yy

[S]1e1= ooy

Awojolede| Jusbin -OlpeJ [RUIWIOPQY  WIN3|I-pIW ‘winun(af -URWIAY SNOUISARD wna|I-piw ‘wnunfar |euiwopge Ax2110D /€ W [¥] |e 19 997
eluiaeue
900| Sajjewloue |e1a|ays 9id
[euddoo Ys| 1del [eu 1}nw ‘Asjed |eiga1ad
suols uon sewolb  -nsaulonseb ‘sauelq  ‘saInzias pazieiausb
-njsuesy poojq ‘A1a6ing M 1D -dadsnssniul 21j0203)| -UBWSY SNOUISARD)  -WISUI SNOJNW ‘SUPS jened xadwod W [€] |e 3@ ynoz|.
1lWoA pue uled d1j0d
syuawbas uondadsns 4O 135UO 21NDe YUM
-SN1Ul 93 JO UoINPaI sewolb IEWRRSE! pajuasaid buipas|q
o|dwis ‘Awoloseden 10°sn wnunfar -UBWIDY SNOUISARD)  -MOQ 2bJe| pUe |[eus |BUIISaIUI DIUOIYD (o4 4 [2] |e1o ozzobausyy
pa12353l
2lom wnun(af jo ued
e pue Awoydaiseb
obpam ‘Adodsousp
-onpolisebobeydosa
aAeIadoRIIUl ‘AWI010) uondadsns sewolb uswin| uled |euiwopge pue
-ede| ‘Aloelo|dx3 1D -sn1ul [eunfafoun(ar -UBWY SNOUIdARD)  DLIISeb pue winun(af BUSDW YIM SNEY] 6L W [1] e 12 Buem
Jeak ‘aby  xag
sisoubeip uonedo| uonedo|
jJuswiear] aAnesadoaid uondadsnssnyu| ABojolsIH ewolbuewsH suoljejuasald juaned loyiny

L 20z Aleniga4 pue 000z Alenuer usamiaq panodal uondadsnssniul pue euloibueway [eUlsaIUl Yiim pasoubelp sased) g ajqel



Page 7 of 12

(2022) 20:44

Yang et al. World Journal of Surgical Oncology

Aydeiboibue a>ueuosal dnaubew yypy ‘buibewr adueuosal dnaubew jypy ‘Aydeibowoy Joxndwod ;) ‘punosenyin sn

|ojoueidold [eio yum
Buoje wnij piu ay3 bul
-19A03 eUJOIBURWRY [el)
-UJ3JUNDIID PRUIIYL
941 JO uonIasal [ed16INg

|9MOQ |[ews 3y
JO UOND3S3I [RIUBWDAS
‘Awolosede| aaneloldx3

pawiiopad sem sisowol
-Seue pu O] pus Ue pue
‘sopou ydwiA| ays pue
SSew 9y Yum Jay1abol
'D912953) SBM [9MOG
|lews jo doo| pa1daye
9y ‘Awololede]

VHW TdN

1D 'sn ‘Adodsoleden
o1dodsouo|od

'(do3) Adodsouojod
Adodsousponpouy
-sebobeydosa ‘| D

PWAUD
Aydeibonses ‘|5 ‘sn

3|qe|ieae 10N

winunfar

[9MOQ |[ews piw

ewolbuewiay
CIHUEVEN g
souejjided |jews

PUE $[9559A Pa1e|Ip JO
uonesayljoid e Jo pWO
-1buewsay prodAjod

ewlolbuewaRY PaxI

winyj|

wnunfsr

sopou
ydwA| ‘lamoq [jeus

|003S A||2f 3uBNOPal
pue ‘uied jeuiuiopge
‘Buniwon 3)i3fold

IENEEIEVENS
'ssaUlzzZIp ‘easneu
LIETEINRVERNIVIE]]

puniwon
pue ujed |euilopqgy

SC0 1 [0l] e glesniN-lY

[6] |2 32 2Ky

iz 4 [8] |2 10 uebiop

juswieal)

sisoubelp
aAnesadoald

uonedo|
uondadsnssniu|

AB6ojo1sIH

uonedo|
ewolbuewaH

suoleuasald

Jeak ‘aby xag

jualjed Joyiny

(Panunuod) zajqel



Page 8 of 12

(2022) 20:44

Yang et al. World Journal of Surgical Oncology

SSaUIDPU)Y
uiod Asuingspy yim juespenb
1amo| bl pue ease dlisebida

9y} J9A0 pazI|ed0| 210w

AW03123|021WBY 1Dy ueds | D uo;dadsnssniul 21j0209)| ey d NV inq uled jeuiwiopge asnyid 8¢ W [z1]_1@ U
YW ‘sabewl
(4dW) uononisuodas Jeueld
-l}[nW [e3bes pue [puoiod
AWl019929203| didodsolede]  ‘ssbewll | D PaIdNIISuodal ‘s uo;dadsnssniul 21j0209)| si1d NI onewoldwAsy vy W [L1] e epnio
euwiouldied
|e1231 40} Adesayiowayd Jenbal uswopge jo jueipenb
‘ewiouldie) [e1dal 3yl JO uon (OW LN¥.12) ewou  Jamo| 1ybu ay3 up uted pue bul
-D3531 [BDIP.J ‘UINJ3203)|| pue WN23) 3yl -IDIEDOUSPE PAIBIIUIRYIP MO|  -||9MS PlIu ‘Sligey Uolledayap
xipuadde ay1 y10q JO uoidasay Asdoliq ‘Addodsouojod ‘| ol pardadsnssniul xipuaddy  -winipaw [e1oas pue siid NNV ur sabueyd ‘eizoydolewidy /G 4 [01] |e19 UNg
sisowolseue
21102091 ‘Aulo1dauspeydwA| WwiNJa> 3y 01Ul pa1dadsns uled
[eUOIB3J Y3 UOI1D353) [BIID03)| 1D'sn ‘sAes-x uteld  -sniul Ajjeiied sem xipuaddy si1d NI [eulwopge Jamo| ybuande  7s N [6] e 19 ¥opnYy
[VlelbER-Y]
[B22203)! pue Uondadsnssniul euIaua wnueq eay.lelp Apoojquou pue
Jo uononpal didodsosede  ‘Asdoiq ‘Adodsouo)od ‘] D) ‘Ael-x uondadsnssniul d1j0D sid NV uled |eulwOpPge JUSNIWLRIU| 7€ 4 [8]|e 19 1yonbewei
easneu
UM pa1eD0SSe pue syuelj 3yl
K1eA0 1ybu pue wndaed ayl 01 buljeipel ‘UsWoOpPge [ei1uad
4O uondasal |ened ‘Awiolosede SN'LD  uondsdsnssniul d1uojod by siid NV Y1 Ul pa1edo| uted API0) o€ 4 VANEEREXY(eD)
eayllelp
‘ssaulzzip ‘uled eujuopge
AWI03123|021WBY 1Dy cidodsosede| ‘| D “Ael-x uondadsnssniul 31j0209)| siid NIV BuluaSIOM pue JUSIIWIRIU| /G 4 [9] |p 12 NI
[B2923-03)! uopdansns yuey 3ybu ay3 Ul ssew 3|9
pue xa|dwod bupdadsnssniul -SN1Ul D1J0203|1 A1EPUODAS UM -ed|ed e Aq paiuedwodde ujed
3y3 Jo uononpai [ea16INg SN ‘LD [edleH uo;IdadsNSSNIUI 1|03-0]0D) si1d NIV [eulwiopge ybu JuaIuIRu|  OF [6] |e 19 431N0OD
uonedisuod ‘BuniuoA
AUWI03123|021W3Y 1YDl papuaIxg 1D uondadsnssniu| 21j0309)| ¢1d NV ‘uled jeujwopge [eluad A0 0Z 4 [¥7] |e 32 ueydiiO
Uo[1235SIp Spou
YdWA| yim Uo1ID3s3l [BI9303)! Ad02SOUO|0D  UO|0D 95I9ASURIY 31 Ul P1RI0)
paisisse Adodsosede| 9Ad9|3  Asdolqg ‘| D paduUBYUS-1SBIIUOD) uondadsnssNIUL DIUOJ0D si1d NIV uled Jueipenb uamolybly € 4 [€] |e 312 nsieweseN
(Uojod
3sIaASURI Y3 Y3 ybnoiyy
UOo112353J [9MOq uondadsnssniul [eD9eD-03)1) UOIIDNJISGO [BUIISSIUI UR
pue Awoloiede| A101ei0|dx3 1D uondadsnssniul [eDoed-09)| SiId NIWY1  Bupjons swoldwiAs jeuiwopqy  S€ 4 [7] 9kole1-9zjnoH
e3ULIBIP ‘BUNIWOA ‘BasNeU YlIMm
AW0122Ip pa1ejposse ujed [eujwopge
-uadde yum Awo1dad9ed |eried 1D uondansnssniu| 21j0209)| si1d NIV 1amo| 3ybu Buluasiopy, € 4 [l]le1@enyd
aby xas
Apnis -
jJuswieal] sisoubelp annesadoaid uonedo| uondadsnssniu| ABojolsIH uonejuasaid janed loyiny

170 A1eniga4 pue 000 Arenuef ussmiaq pariodal uondadsnssniul pue Jowni snoupnw [eadipuadde yim sased € ajqel



Page 9 of 12

(2022) 20:44

Yang et al. World Journal of Surgical Oncology

$24N35N43S 10 suebio Y10 sapeAul K3da1Ip SNV :qrLd NIV

xipuaddeosaw 4o xipuadde ay3 JO BSOISS B3] UO UIdDNW JB|N||9J. IO Jown) [eauoliad snoudpnw buipnppul ‘wnauoilad [e1adsiA sarelopad SNIAYT ey 1d NIV

xipuaddeosaw Jo esolasgns sapeaul SNIAYT:€1d NIV

(erdoud sueindsnw ojul pudIxe Aew 3ey3 wniidyyds SNoUPNW IO UPNW Jejn||33e A JUSWSAJOAUL Se pauyap) etidold suendsnw ay3 03 pauyuod NIAYT :si1d NIV

wisejdoau snoupnw [eadipuadde
apeib-ybiy NwyH ‘swsejdoau snoudnw jeadipuadde apeib-mo| N7 ‘Aydesboibue soueuosal dnasubew yypy ‘Buibew aoueuosal dnaubew (Y ‘o|qe|ieae 1ou elep — ‘Aydesbowo) 191ndwod ) ‘punosesyn sn

UO1123531 UOJ02 1ybly Adodsouojo)  uondadsnssniul [eadipuaddy  apeib moT ‘eise|dsAp palellas - /v 4 [€7] B 19 [ SSaudig
[lehbEITNIED) Adodsouojo)  uondadsnssniul [eadipuaddy siid NV - 49 4 [€7] P19 [ Ssauxig
UO1123531 UOJ02 1ybly Adodsouojo)  uopdadsnssniul [eadipusddy si1d NIV - oy 4 [€7] e 19 [ SSaudig
pul
-1IUWIOA pUE ‘B3sneu ‘UoISulsip
Awol |euiwiopge ‘ujed jeujuiopae
-29|0d1way 1ybu didodsosede Adoasouojod ‘1D uondadsnssniul 21j0209)| siid NIV PapIS-1YBI US| ¥ 4 [c2] e 1913y ueyD
15
‘sydeiboipe jeuiuiopae urejd SISPILIOSOISIYDS uted jeuiwopge
AW0123|021WaY 1yb1y ‘uoleululexa [eydal [eublg uondadsnssniul JIUOj0D pue s354> uonuaial ajdwis PapIsS-1ybL USRI 18 4 [1Z] e 12 LN Buop
iod pes| ayi se buiniss
uo1103s3l siAjpd pue uswopge 9|9205nwWi |eadipuadde ue uled
[e292093)1 pue Awoldapuaddy 2y 4O UedS | 101D13pRINKN YUM uondadsnssniul 31j0d09)| si1d NIV juelpenb Jamo|ybu aandy 7z 4 [odl ey Ibippis
uswin| wnoad ay3}
ul pardadsnssniul xipuadde uted |eu
AUI0123|02-1WBY 1Dy 1D 91 jo uoiod jewixoid paie|iq $15A0 uonualal o|dwis  -lwopge ueipenb Jamojybry €9 4 [61] e 193 xnelpuolg
Aydeibouojod exaloue
1D ‘saisdolg ‘Adodsouo|od ‘UOISUISIP [eulwopge pue ‘Bul
AW03123D Adoosoplowbis pibu pue wn>ad ay1 01 -HWOA ‘e3y.lelp “1igey [9Moq
-9ed |ejjed ‘Awo1dadipusddy uoljeuUIWEXD [e1dal [eUblg  uondadsnssniul eadipuaddy ey |d NIWY1 pasaye ue pue uled euiwopqy G A [8L] B39 W YyeIySY
2Inx3|4 dieday ayy eayllelp Apoojq pue
AUWI0323|021WBY 1Dy 1D ‘Adodsopug 1e uondadsNSsNIUl 223203 SIIld NWY1  Uled [euiwopge 1ssuo usppns ¢ N [£1] B 32 DN AeAeq
uoleuibeAul wn3jl [eisip pul
AWo} AIBpuUOI3S PUB WNJ32 31 01 -}IWOA puUe B3asneu ‘uauiopae
-29|021way 1ybu didodsoseden 1D'sn uondsdsnssniul [eadipuaddy siid NV oyrjoapisybuayrurued /4 4 [91] |e 19 wijee
wnosed ay} uted jeuiwopge
UOI1D3531 [ED2ED03)|| 1D ol bundsosnssniul xipuaddy siid NV 19MO| 3ybll 19suo 2INdy /€ 4 S IEREEEN
uon
-da2snssnaul 21j03-029e203)|
sisowolseue wnajl pue xipuadde ayy yum wna|i pue xipuadde ay1 yum
21]0203]1 puUe AW01D3|0dIWdY Buo|e UOJOD 3sIDASURIY YL Buo|e UOjod IsIASURIY DY)
1yB1Y ‘UoONPaAI NJI0} S ‘sydesbolpel uteld  oul bupdadsnssniul wndsed) SiId NWY1  Ojul bundadsnssniul wndsed) 8 4 [F1] |e 19 Waasem
easneu
wnN23> ay1 01Ul pa1dadsnssniul BUIOUIDIED 3ULDOPUS0INAU pue uonuUAISIP [euUlLIOPge
Aw0129|021ybly  saisdolg ‘| D ‘Adodsouo|od ‘5N xipuadde pue wnaji [LISIJ  PI1RIAUSIYIP-||OM pue NINVH ‘uled [eujwopge d1posid]y I 4 [€1]|e1@anng
aby xas
Apms
jJuawieal] sisoubelp aanesadoaid uonedo| uondadsnssnyu| ABojo3sIH uonejuasaid janed loyiny

(penunuod) € ajqeL



Yang et al. World Journal of Surgical Oncology (2022) 20:44

with low-grade mucinous tumor. Based on the literature
search using the term “appendiceal mucinous tumor”
and “intussusception” from the articles in the PubMed
database between January 2000 and February 2021, 29
articles [19-47] were obtained, among which 20 [19-21,
23, 24, 26-40] were eligible after excluding 9 articles
including 2 [22, 47] in Japanese language and 1[25] in
Dutch, 2 [41, 42] involved the cases with no appendiceal
mucinous tumor, 2 [44, 46] with appendiceal mucinous
tumor with no intussusception, 1 [45] with sigmoido-
rectal intussusception caused by a mucinous adeno-
carcinoma of the sigmoid colon, as well as 1 study [43]
focused on the histological and imaging features. Among
the remaining 20 articles, one article [26] mentioned
3 related cases in the literature review including 1 with
LAMN:Ss induced intussusception, 1 with intussusception
caused by appendiceal mucocele [48], and 1 with intus-
susception caused by appendiceal mucocele combined
with schistosomiasis [49]. Mucocele was non-neoplastic
mucinous lesion characterized by markedly thinned
or denuded mucosa combined with luminal dilatation,
without atypia and hyperplasia. In addition, one article
concerning the clinicopathologic features of 21 cases of
inverted appendix reporting 3 cases met the demands of
the literature search [40]. Finally, 25 cases were included
(Table 3). Then these cases were re-evaluated according
to the classification standard in 2019 [1, 3]; among these
cases, 18 (72.0%) were confirmed with LAMNs pTis.
Specifically, one case was diagnosed LAMNs pTis with
rectal medium-low differentiated adenocarcinoma [30].
One case was diagnosed LAMNSs pTis associated with
ovarian cyst of the follicular-luteinic type [27]. One case
(4.0%) was diagnosed with simple retention cysts [49],
one (4.0%) with simple retention cysts and Schistosomia-
sis [50], one (4.0%) with serrated dysplasia of low grade
[40], one (4.0%) with LAMNs pT3 [23], two (8.0%) with
LAMNSs pT4a [32, 38], as well as one (4.0%) with HAMNs
of the appendix and well-differentiated neuroendocrine
carcinoma [33]. For the classification of intussusception,
8 cases (36.2%) were appendix intussuscepting into the
caecum, and 15 cases (60.0%) were colonic intussuscep-
tion. In addition, one case showed Colo-colic intussus-
ception with secondary ileocolic intussusception. One
case showed distal ileum and appendix intussuscepted
into the cecum.

Appendiceal mucinous tumor and intestinal hemangi-
oma were considered to lead to intussusception based on
literature review. Intussusception caused by appendiceal
mucinous tumor is more common than that caused by
adult hemangioma. In our case, a large amount of mucus
was observed in the appendix cavity, and there was more
mucus in the residual mucosa interstitium of the appen-
dix. Meanwhile, capillary proliferation was seen in the
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mucous background. A large number of new neovascu-
larization was found in the submucosa, muscular layer
and serosa surface of ileum, as well as cecum appendix
and colon. We speculated that appendiceal mucinous
tumor may lead to stiffness of intestinal wall, and disor-
der of peristalsis rhythm. On this basis, it may affect the
blood circulation of local tissues, and then the conges-
tion and telangiectasia would result in aggravation in the
formation of new capillaries. In cases of hemangioma of
colon and ileocecal region, hemangioma would greatly
increase the load of intestinal peristalsis, which is likely
to induce dysfunction of intestinal movement. There-
fore, it may induce the accumulation of appendix mucus,
which led to a possibility of occurrence and/or progres-
sion of low-grade mucinous tumors of the appendix.
It has been well acknowledged that both appendiceal
mucinous tumor and intestinal diffuse hemangioma are
chronic processes. No matter which showed onset first
or collision, the disorder of intestinal blood supplies and
mucinous tumor all can lead to the disorder of intestinal
movement rhythm. Mucinous tumor and hemangioma
contributed to their mutual progression, which eventu-
ally resulted in intussusception. Pathological analysis
indicated no necrosis in the colon wall. Besides, only
erosion of the epithelium and the hemorrhage of the
lamina propria were seen on the mucosal surface, which
further confirmed that the occurrence of intussuscep-
tion in our case was a chronic process. In the 4-month
follow-up, the symptoms of gastrointestinal disorders
showed attenuation with no significant postoperative
complication.

Conclusion

Multiple hemangiomas of small and large intestine
are rare in adults. Rare studies reported the intestine
hemangiomas coincided with appendix low-grade muci-
nous tumor. In clinical settings, the manifestations were
not specific, which was a challenge in the preoperative
diagnosis. For cases with intussusception that was not
observed in time, it may lead to intestinal necrosis and
diffuse peritonitis. In this study, we described a rare
case with intussusception caused by either intestinal
hemangiomas or appendiceal mucinous neoplasms. We
described a possibility of intussusception. In addition,
contrast-enhanced CT scan clearly showed hemangioma
and mucous lesions. In this study, the patient underwent
plain CT scan, which confirmed the presence of intus-
susception. On this basis, exploratory laparotomy and
surgery were conducted. In the presence of confirmed
diagnosis, the surgery should be given.

Abbreviations
Gl: Gastrointestinal; LAMNS: Low-grade appendiceal mucinous neoplasms;
HAMNS: High-grade appendiceal mucinous neoplasms.
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