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Case Report

Acute Appendicitis and Periappendicitis

Revealing Squamous and Transitional Cystic

and Solid Nests in Adult Patients: Metaplasia

or Vestigeal Remnants?

Adriana Handra-Luca

Service d’Anatomie pathologique, APHP GHU Avicenne, UFR Médecine, Université Paris Nord Sorbonne

Cité, Bobigny, France

Squamous metaplasia of the appendix serosa is rare. We aimed to report the clinical and

morphological features of 3 such cases. The patients presented with abdominal pain (n¼
1 man, 2 women; age range, 29–35 years). The clinical diagnosis was appendicitis/

periappendicitis (in the context of hydro/pyosalpinx). The surgical resected appendix

showed several cystic and solid epithelial nests (1 mm and less) in the serosa/subserosa.

Epithelial cells expressed p63, cytokeratin 5/6, as well as cytokeratins 7, 20, and CD10.

Cystic and solid squamous and transitional epithelial nests of the appendix subserosa/

serosa in adult patients may be revealed by acute appendicitis/ periappendicitis. The

presence of such lesions, metaplastic or vestigial in nature, should be acknowledged

since they can be misdiagnosed with metastatic epithelial tumor nests or they may

undergo malignant change.
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Squamous metaplasia of the appendix serosa is

rare, to our knowledge reported in 6 patients in

1950 and 1997.1–3 More recently, in the 4 large

reported series of appendectomies, one case of

squamous metaplasia is mentioned.4–7 Few data

are available on the clinical contexts.

Here we report 3 rare cases in which cystic and

solid foci of squamous and transitional epithelial

tissue were revealed by acute appendicitis. These

lesions were diagnosed in the subserosal and serosal

appendix, at microscopic examination of the appen-

dectomy specimen.
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Case Reports

The first patient (man, 53 years) presented with
acute abdominal pain for 5 days, recent dysuria, and
hyperleukocytosis with neurophilia. The patient’s
history showed right hip prosthesis and several
knee meniscus resections. The computed tomogra-
phy scan (CT scan) showed appendicitis in the
internal and laterocecal region with a parietal defect
proximally and, extradigestive air cavities (Fig. 1).
Right colon diverticuli were present, and the liver,
pancreas, spleen, kidneys, bladder and ureters (at
distance of the appendix region), and bones were
normal. On preoperative coelioscopic examination,
the appendiceal zone was inflammatory. Microscop-
ic examination of the appendectomy specimen
showed acute panappendicitis (predominantly of
the base of the appendix) with inflammatory
peritoneal reaction. In this region, at proximity to
the appendix muscle wall and along the inflamed
serosa/subserosa over a length of 4 mm, there were
6 round or oval epithelial nests (less than 1 mm; Fig.
1). The subserosa showed diffuse edema and
inflammation. The nests did not protrude in the
peritoneal cavity; rather, they were in the reactive
subserosa covered by the fibroinflammatory peri-
appendicits. Three cystic nests (without papillae)
were seen on other appendix fragments (other tissue
blocks; Fig. 1). These epithelial nests were surround-
ed by a focal thin fibrous, collagen layer. The
stratified epithelium showed a wide spectrum of
aspects from completely solid nests to cysts lined by
a flat, completely atrophic epithelium. In the solid or
partly cystic nests, the epithelial cells were large,
with visible cell borders. Focally, luminal and basal
cells, spindle-shaped, showed less cytoplasm. Mild
atypia, without mitoses, were present, and the
nuclear/cytoplasmic ratio was low. On immunohis-
tochemistry, the epithelial cells (nests, cystic or not)
expressed cytoplasmic cytokeratin CK5/6, nuclear
p63 and did not express calretinin or WT1 (Fig. 1).
Diffuse CK7 and, focal and luminal, membrane or
cytoplasmic CK20 expression were observed in the
cyst cells. Perimembrane CD10 was expressed in
rare cells of the solid nests. Very few nuclei
expressed Ki67. There was no CD31-positive endo-
thelial cells around the epithelial nests. Postopera-
tively, the patient showed fever. A 4-cm liquid
collection in the Douglas and Morison spaces (E. coli
penicilinase positive) was seen on computed tomog-
raphy scan, and was treated with drainage, metro-
nidazole, and ceftriaxone. The patient was released
7 days postoperatively with no complaints.

The second patient (woman, 29 years) presented
with constipation (despite sodium citrate/sodium
lauryl sulfoacetate/sorbitol 70% treatment), nausea,
asthenia, right abdominal pain, and showed hyper-
leukocytosis (17,000). The patient’s history revealed
hypothyroidia (diagnosed at the age of 8 years);
Crohn and celiac disease (diagnosed at the age of 28
years); Gougerot-Sjogren syndrome and, uterine
retention post-medical abortion (diagnosed 3 weeks
before). The patient had hydroxychloroquine, corti-
coid, levothyroxine, and estroprogestative treat-
ment. The CT scan revealed diffuse colon stercoral
stasis and pelvic cecum. A second CT scan showed
peritoneal collection in the Douglas space, a right
laterouterine mass measuring 5 3 3 cm with a 1.5-cm
cyst suspect of hydro/pyosalpinx, and an appendix
slightly increased in size. The clinical diagnosis was
that of hydrosalpinx/pyosalpinx. Coelioscopic ap-
pendectomy was performed and right salpingoto-
my. The appendix measured 7.5 cm. The
microscopic examination revealed foci of acute
mucosal inflammation with epithelial erosions
(and melanosis) associated to acute diffuse inflam-
mation of the muscle and subserosal/serosal layers.
Two subserosal cysts were identified on tissue
specimen from the mid-appendix (Fig. 2). One of
the cysts was 1 mm in size and dislocated the
appendiceal muscle layer. The 2nd (solid on serial
sections, smaller in size) was situated in the
mesoappendix subserosa at 3.5 mm from the
circular appendiceal muscle layer. The latter cyst
was surrounded in part by smooth-muscle cells (Fig.
2). In both structures, the epithelium was pluristra-
tified, with inflammatory exocytosis. No keratin was
seen. Both lesions were not identified on the serial
sections stained for cytokeratin 5/6 and p63. A focal
positive reaction in the unilayered reactive meso-
thelium was observed for CK5/6 while p63 was not
expressed. At 3 weeks postoperatively, the patient
was well.

The third patient (woman, 32 years) presented
with abdominal pain, fever, and hyperleukocytosis
(14,000). The patient’s history revealed lumbar
discopathy L5S1 (ibuprofen treatment), cholecystec-
tomy (laparoscopic), and allergy to penicillin. The
CT scan showed a latero- and retrocecal appendix,
increased in size (16 mm diameter) at the base, and
containing a 1-cm sized stercolith. The periappendi-
ceal fat was infiltrated. A 13-mm subcapsular liver
simple cyst was also identified. Laparoscopic ap-
pendectomy was performed. The appendix mea-
sured 12.5 cm and showed acute appendicits and
peritonitis on microscopy. A subserosal cyst (1 mm
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in size) was identified on the section made at the site
of cecal resection, the appendiceal muscle layer
being compressed by the cyst. The cyst was lined by
a continuous atrophic, stratified epithelium (Fig. 2).
The immunohistochemistries were noncontributive
since the lesion was not identified on these serial
sections. Postoperatively, the patient showed ab-
dominal pain in the right iliac fossa. A CT scan
guided punction was performed from the pelvic
liquid (negative in culture). At 3 weeks post-
appendectomy the patient was well, without fever
or pain.

Discussion

Here we report 3 cases, in which microscopic cystic
and solid nests of squamous and transitional
epithelial epithelium, located in the subserosa of
the appendix, were revealed by acute appendicitis.
Similar findings in our opinion, have been reported
by Crome1 and by Michal2 both in women and men.
More recently, one case of squamous metaplasia is
mentioned in the series of unusual appendiceal
findings by Charfi et al.6 Interestingly, solid nests, as
seen in 2 of the cases we report, have been

Fig. 1 For the 1st case, on CT scan the appendiceal region was inflammatory with pneumoperitoneus cavities ([A], black arrow). The

CT scan reconstruction (B) showed the inflammatory appendix (black arrow) at distance from the urinary bladder (white arrow). On

microscopy, the epithelial nests, cystic (C, C inset, E, G) or solid (D, F, H–J) were observed in the appendix subserosa. The epithelial

stratified lining consisted in large cells with pale pink cytoplasm or showing varied degrees of atrophia (C–J). A focal collagen rim

surrounded the nests (G, J). Rare apoptosis/dyskeratosis were seen in the epithelial nests (H). Black arrows indicate epithelial nests,

white stars indicate appendix mucosa (C–E). The epithelial cells expressed cytokeratin 5/6 (K, K inset, L, L inset) and p63 (M, M inset,

and N, N inset). They also expressed focally cytokeratin 20 (O, O inset) and diffusely cytokeratin 7 (P). The black arrows indicate the

epithelial nests. Original magnification: 32.5 (C–E, K, L, O); 310 (G); 320 (F, J); 340 (C inset, G inset, H, I, K inset, L inset, M inset, N

inset, O inset, P).
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mentioned in 3 out of the 7 published cases—to our
knowledge. However, associated acute appendicits
as in the present cases is reported in 1 of the patients
only.1 In the 2nd case we report appendiceal
mucosal inflammation was mild possibly related to
the known Crohn disease the patient had, although
without associated classical architectural changes or
granuloma. The diffuse serosal/subserosal and
muscular inflammation seen in the same appendix
were rather thought to be related to the salpingeal
lesions and not a persistent digestive inflammation
after the medical treatments the patient had.
However the salpingeal lesions have not been
microscopically examined.

Coelomic prosoplasia is thought to result in
similar tissue types in rabbit experimental pleura
models.8 Extensive microscopic examination is

required for the diagnosis of these minute, hetero-
geneous, multifocal lesions, solid and cystic. Inter-
estingly, no typical keratin deposits were identified.
Microscopic cytological features suggested rather
immature or incomplete squamous metaplasia,
however with some apoptotic or dyskeratotic cells.
Presence of cytokeratin 20 and CD10 expression
further indicated a possible transitional-type differ-
entiation. A thin fibro-collagen layer was also
observed around some of the round-shaped epithe-
lial nests. These aspects, reminiscent of von Brunn’s
nests, along with the lack of reactivity for the
mesothelium-markers calretinin and WT1, may
suggest an origin from the allantoid urachus.
Moreover, in 1 of the patients, the cyst was
surrounded in part by a muscle layer, situated at
distance from the appendiceal muscle layer. Inter-

Fig. 2 Lane 1: In the 2nd case, the cystic

and solid epithelial nests were located in

the subserosa (B and C serial sections of

the same lesion; A: white arrow/

peritonitis). Smooth muscle cells (B, C, E,

F: white arrows) surrounded in part

these epithelial structures (A–F: black

arrows). One of these structures was

situated at distance (3.5 mm) from the

circular appendiceal muscle layer.

Inflammatory exocytosis was observed

in these epithelial structures. Original

magnification 32.5 (A, D), 35 (D), 320

(B, C), 340 (E); asterisk/appendiceal

muscle layer. Lane 2: Reactive

unilayered mesothelial cells expressed

cytokeratin 5/6 (A, arrow) and did not

express p63 (B, arrow). Original

magnification 320 (A, B). Lane 3: In the

3rd case (A, B), the cystic subserosal/

serosal epithelial nest (black arrow) was

surrounded by inflammatory cells and

dislocated the appendiceal muscle layer

(white arrow). Original magnification

32.5 (A), 310 (B).
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estingly, reactive unilayered mesothelial cells ex-
pressed CK5/6 and not p63. The main differential
diagnoses, those with malignant tumors, mesothe-
lial, squamous, or urothelial, were ruled out as
based on the presence of regular cystic change, as
well as based on the presence of abundant cyto-
plasm, and of the lack of desmoplasia. Our
observations on standard hematoxylin-and-eosin
stained slides were comforted by the lack of CD31
positive endothelial cells around the nests, as
suggestive of emboli, and, by the presence of very
rare Ki67 positive nuclei. Radiological and preoper-
ative examination allowed us to rule out the
possibility of diverticula or developmental abnor-
malities, urothelial, ureteral, vesical, or colorectal,
entrapped in the periappendiceal inflammation.

In conclusion, we report 3 rare cases of cystic and
solid squamous and transitional epithelial nests
located in the appendix subserosa. These lesions,
diagnosed in adult patients, were revealed by acute
appendicits and periappendicitis. Although exten-
sive sampling and microscopic examination includ-
ing immunohistochemical examination, the nature
of the lesions—whether metaplastic or vestigial—
cannot be precised. However, the presence of such
lesions should be acknowledged since they can be
misdiagnosed with metastatic epithelial tumor nests
or they may undergo malignant change themselves.3

Acknowledgments

We thank E Dragoescu, OM Omran, M. Michal, and
H Luong, J Duclos, V Vasiliu, H Ben Romdhane, D

Colin, L Jovanov, V Akdim, I Pluchart, L Lefebure,
and the BIUM and CMDP/APHP teams.

References

1. Crome L. Squamous metaplasia of the peritoneum. J Pathol

Bacteriol 1950;62(1):61–68

2. Michal M. Benign epithelial structures on the surface of

appendices. Pathology 1997;29(3):267–269

3. Rosai J. Rosai and Ackerman’s Surgical Pathology. 10th ed.

New York, NY: Elsevier Sanders Mosby, 2011

4. Emre A, Akbulut S, Bozdag Z, Yilmaz M, Kanlioz M, Emre R et

al. Routine histopathologic examination of appendectomy

specimens: retrospective analysis of 1255 patients. Int Surg

2013;98(4):354–362

5. Yabanoglu H, Caliskan K, Ozgur Aytac H, Turk E, Karagulle E,

Kayaselcuk F et al. Unusual findings in appendectomy

specimens of adults: retrospective analyses of 1466 patients

and a review of literature. Iran Red Crescent Med J 2014;16(2):

e12931

6. Charfi S, Sellami A, Affes A, Yaı̈ch K, Mzali R, Boudawara TS.

Histopathological findings in appendectomy specimens: a

study of 24,697 cases. Int J Colorectal Dis 2014;29(8):1009–1012

7. Yilmaz M, Akbulut S, Kutluturk K, Sahin N, Arabaci E, Ara C et

al. Unusual histopathological findings in appendectomy spec-

imens from patients with suspected acute appendicitis. World J

Gastroenterol 2013;19(25):4015–4022

8. Young JS. The experimental production of metaplasia and

hyperplasia in the serosal endothelium, and of hyperplasia in

the alveolar epithelium of the lung of the rabbit. J Pathol

Bacteriol 1928;31(2):265–275

HANDRA-LUCA METAPLASIA OR REMNANTS AND APPENDICITIS

216 Int Surg 2016;101

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access


