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May 2023—How to distinguish appendiceal diverticular disease and appendiceal polyps from mucinous neoplasms
was just part of a CAP22 course on appendiceal lesions, led by Maryam Pezhouh, MD, MSc, of the University of
California, San Diego, and Jacqueline Birkness-Gartman, MD, of Johns Hopkins University School of Medicine.

Their  cases  and  comments  covered  mimics  and  more  as  they  took  attendees  through  inflammatory  lesions,
structural abnormalities, polyps, and gynecologic proliferations that involve the appendix. (Their comments on
neoplasms and adenocarcinomas will be published separately.)

In her talk on inflammatory lesions of the appendix, Dr. Pezhouh, associate professor of pathology, reported on the
case of a 45-year-old female who presented to the emergency room with abdominal pain, vomiting, and nausea.
The patient’s medical history included a renal transplant. Imaging was consistent with acute appendicitis and the
patient underwent an appendectomy. Fig. 1 reveals “the mucosa is basically ulcerated” with a lot of acute and
chronic  inflammation,  Dr.  Pezhouh  said.  In  Fig.  2  large  cells  with  characteristic  cytomegalovirus  (CMV)  nuclear
inclusions also known as “owl eye” are seen. Immunostain (not shown) highlighted the infected cells.

“In acute appendicitis, we usually don’t look for CMV,” Dr. Pezhouh said, but it should be considered in patients
with a history of solid organ transplant or HIV or who are very young or very old.

In the case of an eight-year-old boy who presented with abdominal pain and signs of acute appendicitis and who
underwent an appendectomy, Dr. Pezhouh said inflammatory cells were seen in the lumen of the appendix and, on
higher power, something else could also be seen in the lumen (Fig. 3). In Fig. 4 is a cross-section of a worm in the
lumen, and in Fig. 5 is another worm or another section of the same worm, and eggs can be seen. It is Enterobius
vermicularis, or pinworm, for which lateral alaes are characteristic. Furthermore, typically Enterobius vermicularis
eggs  are  plano-convex  with  one  flattened  side  and  one  convex  side.  Enterobius  vermicularis  usually  affects
children ages seven to 11 and is an incidental finding, she said. Sometimes a mass of worms can cause obstruction
in the GI tract or appendix, and occasionally pinworm can be associated with acute appendicitis. “Adult worms can
also migrate to the lower genital tract and cause a granulomatous reaction, and the same goes for the appendix,”
Dr. Pezhouh said, though there were no granulomas in the case she reported.

In cases of a perforated appendix, sometimes clinicians treat the patient with antibiotics, discharge the patient,
and perform an appendectomy later, as in the case of a 28-year-old male who presented with typical signs and
symptoms of acute appendicitis and had surgery four weeks later, Dr. Pezhouh said. Sections of the appendix were
inflamed,  with  a  lot  of  lymphoid  follicles  and  some  focal  acute  inflammation,  she  said,  but  mostly  chronic
inflammation.  Fairly  well-formed  granulomas  are  also  seen  in  Figs.  6  and  7.

“When you see granulomas in the appendix, you know the differential is long,” she said, one of which is interval (or
delayed)  appendicitis  (when  the  patient  has  a  ruptured  appendix,  is  treated  with  antibiotics,  and  has  an
appendectomy four to eight weeks later). Its histologic features are variable and may include residual focal acute
inflammation.  Often  seen  is  transmural  chronic  inflammation  with  lymphoid  aggregates.  Granulomatous
inflammation  is  common  (about  60  percent  of  the  time).  “You  may  see  fibrosis  often  in  the  area  that  was
perforated,”  post-healing,  she  said,  and  xanthogranulomatous  appendicitis  can  be  seen  in  a  subset  of  cases.
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Granulomatous appendicitis is a rare diagnosis, she said—around 0.1 to two percent of appendectomies can have
granulomas.  “It  usually  resembles acute appendicitis”  and usually  doesn’t  recur.  “Only  five to  10 percent  of  the
patients can develop Crohn’s disease in the GI tract,” she said. It is usually idiopathic but can be caused by
Yersinia, Myobacterium tuberculosis, Enterobius vermicularis, a foreign body, interval appendicitis, and sarcoidosis,
among other causes. “So remember the mimics and other etiologies to be considered before labeling the patient
with Crohn’s disease whenever you see granulomas,” Dr. Pezhouh said.



In Fig. 8 is an example of Crohn’s disease as seen in a longitudinal section of the appendix. It was the case of a
36-year-old female with a past medical history of Crohn’s disease and refractory treatment who presented for
ileocolonic resection, Dr. Pezhouh said. The inflammation is transmural. In Fig. 9 granulomas are visible with focal
areas of mild acute inflammation.

Gynecologic  proliferations  involving the appendix  can take the form of  endometriosis,  endosalpingiosis,  and
decidual lesions, said Dr. Birkness-Gartman, assistant professor of pathology at Johns Hopkins. Endometriosis
consists of endometrial-type glands and often has associated endometrial stroma, and there can be hemorrhage
and hemosiderin-laden macrophages, she said. Endosalpingiosis consists of glands or cystic structures lined by
tubal-type epithelium without associated stroma. “And decidual lesions can consist of decidualized endometriosis
where you have decidualized stroma with some retained glands,” she said, “or deciduosis where you do not have
glands.”

 



Dr. Birkness-Gartman presented the case of a 40-year-old woman with known endometriosis who underwent a
diagnostic laparoscopy, which revealed endometriosis involving both ovaries, the appendix, and the colonic serosa.
The patient underwent a hysterectomy with bilateral salpingo-oophorectomy and appendectomy. In Fig. 10 is a
fibrotic-appearing lesion involving the appendix (arrows).  In Fig. 11  are glands that appear to be infiltrating the
muscularis propria.

In Fig. 12 is “the typical histology of endometriosis,” she said, noting the endometrial-type glands, “and one of the
clues to the diagnosis is the spindled endometrial-type stroma surrounding the glands.”



Noor, et al., reported finding in a review of cases that appendiceal endometriosis affects women with a median age
of 34, Dr. Birkness-Gartman said, “and this could present with acute appendicitis, intussusception, or GI bleeding”
(Noor  M,  et  al.  Hum  Pathol.  2019;92:101–106).  They  found  that  73  percent  of  patients  with  appendiceal
endometriosis had extra-appendiceal involvement, “but interestingly,” she said, “those who presented with acute
appendicitis were less likely to have extra-appendiceal involvement” (22 percent).  Histologically,  appendiceal
endometriosis typically involves the muscularis propria but can involve the serosa, she said. Glands can have an
infiltrative-appearing growth pattern, “which could raise concern for adenocarcinoma.” However, endometrial-type
stroma, hemorrhage, and hemosiderin-laden macrophages are clues to the correct diagnosis, she said. IHC can be
helpful because endometrial-type glands will label for CK7 and ER, and the stroma will label for CD10 and ER.



Endometriosis with intestinal metaplasia is one pitfall, Dr. Birkness-Gartman said. “It can potentially mimic a low-
grade  appendiceal  mucinous  neoplasm or  LAMN.”  Associated  endometrial-type  stroma  is  a  clue,  she  said.
Endometrial-type glands with intestinal metaplasia will label for the intestinal marker. “Luckily, the endometrial
stroma retains the expected labeling pattern and is  positive for  ER and CD10,” she said.  In a high-magnification
image of endometriosis with intestinal metaplasia (Fig. 13), the endometrial-type stroma surrounding the glands
has a spindled appearance and “is a clue to the correct diagnosis in this case” (Vyas M, et al. Pathol Res Pract.
2017;​213[1]:39–44).

Dr. Birkness-Gartman presented the case of a 40-year-old woman with a history of ampullary adenocarcinoma who
underwent a Whipple procedure with en bloc ileocecectomy. Incidental glandular-type structures are seen in Fig.
14  in  the  periappendiceal  adipose  tissue  and  at  higher  magnification  there  is  no  associated  endometrial-type
stroma (Fig. 15).  It  is  lined by cuboidal  epithelial  cells  that  have cilia  on the luminal  surface.  Appendiceal
endosalpingiosis is an incidental finding in this case, she said.

Noor,  et  al.,  reported finding that  the median age of  patients  with  appendiceal  endosalpingiosis  was 45,  and 36
percent of the patients in their study presented with acute appendicitis. “Extra-appendiceal involvement can be



seen in 36 percent of patients, but it’s typically not in patients presenting with acute appendicitis,” Dr. Birkness-
Gartman said. Histologically, appendiceal endosalpingiosis can involve the muscularis propria or serosa, typically in
minute foci,  she said.  “And we see glands or  cystic  structures lined by tubal-type epithelium that  lack the
associated endometrial-type stroma and hemosiderin.”

In another case, a 30-year-old woman who was 13 weeks pregnant presented with acute appendicitis and was
incidentally  found to have an appendiceal  mass,  Dr.  Birkness-Gartman said.  In  Fig. 16  a  large eosinophilic
proliferation can be seen extending from the serosal surface, “almost the whole way to the luminal surface of the
appendix,” she said. In an image taken on the serosal surface (Fig. 17), large polygonal cells with abundant pink
cytoplasm can be seen with associated acute serositis (at top), she said. On IHC, the cells were positive for PR and
CD10.

“So we signed this out as exuberant deciduosis” to indicate that it was forming a mass, Dr. Birkness-Gartman said,
“and we noted that it was associated with acute appendicitis and serositis.” They mentioned it was positive for PR
and CD10 as expected for deciduosis. Additional immunostains showed the decidualized cells were negative for
CD68, S100, and AE1/AE3, ruling out some of their differential diagnoses, she said.

Appendiceal  deciduosis  affects  women (median age 31)  who may be pregnant  or  taking oral  contraceptives,  Dr.
Birkness-Gartman said. Acute appendicitis is the most common presentation (71 percent), and extra-appendiceal
involvement is seen in 43 percent of cases. Histologically, the serosa is typically involved, “but this may spread
transmurally and may even obliterate the appendix in some cases,” she said. The cells are eosinophilic with
voluminous cytoplasm and on IHC will label for PR and CD10 (Noor M, et al. Hum Pathol. 2019;92:101–106).

In the differential  diagnosis is  xanthogranulomatous appendicitis,  but the cytoplasm has a foamy quality,  “which
helps you morphologically,” and it will  be positive for CD68. Also in the differential is granular cell  tumor, which,
while it too has voluminous pink cytoplasm, tends to have a more granular quality to the cytoplasm, she said, and
it  labels  for  CD68  and  S100.  Their  differential  includes  metastatic  carcinoma and  mesothelioma,  “both  of  which
would label for keratins,” and other neoplasms.

In Dr. Pezhouh’s discussion of structural abnormalities of the appendix, she presented the case of a 50-year-old
male with appendiceal irregularity, a mass lesion on imaging, and a medical history of diabetes and cystic fibrosis.
He  underwent  an  appendectomy.  In  Fig.  18  the  lumen  is  dilated  and  “filled  with  pink  eosinophilic  mucus,”  she
said.  In  Fig.  19  some  of  the  crypts  are  enlarged  and  have  inflammatory  cells  in  them  mixed  with  eosinophilic
secretions.

This was a case of appendiceal mucocele in the setting of a cystic fibrosis patient, Dr. Pezhouh said. Appendiceal
mucocele is a clinical term, not a histologic term, she noted, and describes a “grossly dilated appendix filled with
mucus.” Its causes are a hyperplastic polyp (similar to a colonic polyp); mucinous neoplasm, most commonly LAMN
and  high-grade  appendiceal  mucinous  neoplasm;  and  simple  mucocele  from  endometriosis  obstruction  or
inspissated eosinophilic mucus in cases of patients with cystic fibrosis.

Another case Dr. Pezhouh presented was that of a 45-year-old male patient with intermittent abdominal pain and a
low-grade fever who had an appendectomy after imaging and clinical findings pointed to acute appendicitis. In Fig.
20 there was focally acute appendicitis and the lumen of the appendix had lymphoid aggregates, but it was
otherwise “devoid of acute appendicitis,” she said, noting diverticular formation, on right.

Appendiceal diverticulosis is uncommon (around 0.004 to two percent of appendectomies), “but 22 percent of
patients  with cystic  fibrosis  will  present  with diverticulosis  or  diverticular  disease because of  the pressure in  the
lumen,” Dr. Pezhouh said. Acquired appendiceal diverticulosis, in which there is no muscularis propria, is more
common, she said,  while in the congenital  version of  the disease, muscularis propria surrounds the area of
diverticulosis. “It’s basically due to increased intraluminal pressure and wall weakness in the GI tract,” and is the
same in the colon, she said. It can cause diverticulitis or inflammation and, if so, will resemble appendicitis. “It can
also perforate,  and if  it  perforates you can have high mortality.  If  it’s  associated with LAMN, it  also,  when
perforated, can cause pseudomyxoma peritonei.”



Complicated diverticulosis, when it’s associated with mucus cysts and enlargement of the appendix, can resemble
LAMN, Dr. Pezhouh said. Retention of the normal mucosal architecture with lamina propria is one indication of
diverticular disease, she said. Other clues in favor of diverticulosis: crypt architecture is maintained, crypts are
arranged in a regular array, and there is a lack of nuclear abnormalities. (See Fig. 21.)

Appendiceal polyps are similar morphologically to those that occur elsewhere in the colon, Dr. Birkness-Gartman
said. “So you can see the typical tubular, tubulovillous, and villous adenomas, hyperplastic polyps, sessile serrated
adenomas—which the WHO now calls sessile serrated lesions—and traditional serrated adenoma.” They’re treated
with resection with negative margins, “as long as they have not yet developed adenocarcinoma because they can
be precursor lesions.”

In distinguishing appendiceal polyps from LAMN, she said, “you should see [in appendiceal polyps] preserved
lamina  propria  and muscularis  mucosae,  and this  should  not  show pushing  invasion  where  you  lose  those
structures and get underlying fibrosis.” The cytologic features of a tubulovillous adenoma involving the appendix
are seen in Fig. 22—“typical conventional low-grade dysplasia with elongation, crowding, and hyperchromasia of
the nuclei,” Dr. Birkness-Gartman noted, as well as “retained architecture of the lamina propria and muscularis
mucosae, which is why I would not diagnose this as a LAMN.”

She presented the case of a 45-year-old woman with an elongated, polypoid mass at the appendiceal orifice who
was treated with an ileocecectomy. The bisected lesion revealed a core of adipose tissue, and in Fig. 23 the
villiform structure and pink epithelium is seen. On the right in Fig. 23 “we see the diagnostic feature, which is
ectopic crypt foci with little crypts sort of budding off of the villi, and they’re not oriented with their bases toward
the muscularis mucosae.”



In this case, there is a traditional serrated adenoma and, secondly, an inverted appendix, Dr. Birkness-Gartman
said. “We had a neoplasm that arose in the appendix and it essentially served as a lead point, and the appendix
turned inside out. It became inverted.” Appendiceal inversion has been associated with various neoplasms and
with endometriosis—“basically anything that can serve as a lead point for intussusception,” she said (Birkness J, et
al. Histopathology. 2019;74[6]:853–860).

Dr. Birkness-Gartman presented the case of a 60-year-old woman with acute appendicitis, whose slides she and
colleagues received in consultation about whether it could be a LAMN. In Fig. 24 the epithelium looks “frisky,” she
noted. The area indicated with an asterisk on the left side turned out to be acute appendicitis with abscess
formation  at  higher  magnification,  she  said.  “So  whatever  this  lesion  is,  it’s  arising  in  the  background  of
appendicitis.” In Fig. 25 the lamina propria and muscularis mucosae are seen. “So I think this is not a LAMN based
upon that architecture,” Dr. Birkness-Gartman said, noting also the hyperplastic or serrated-looking architecture,
“which was more pronounced near the luminal surface.”





 

It is an example of post-inflammatory mucosal hyperplasia, a benign finding associated with prior appendicitis and
one  that  can  also  be  seen  in  cases  of  interval  appendicitis,  she  said  (Hissong  E,  et  al.  Mod  Pathol.
2020;33[5]:953–961).  “It  lacks  the  architectural  features  of  LAMN;  specifically,  it  does  not  show  a  pushing
border.”�

Amy Carpenter Aquino is CAP TODAY senior editor. Images are courtesy of Drs. Pezhouh and Birkness-Gartman, as
well as Monica Butcher, MD, and Lysandra Voltaggio, MD, whose images published in the preceding article appear
in  the  Johns  Hopkins  Pathology  Atlas  iPad  app  on  appendiceal  pathology,  released  in  2022
(https://apps.pathology.jhu.edu/all).  Dr.  Birkness-Gartman  is  first  author  on  the  app;  Toby  Cornish,  MD,  PhD,
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