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Case Report

Primary Lymphoma of Appendix:
Report of Three Cases and Review of Literature
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ABSTRACT

Lymphomatous involvement of the appendix is rare and most of them are found accidentally
from appendectomies to treat appendicitis. Here we report three cases of primary lymphoma
of appendix of 10 year-old boy, 23-year-old man and 24-year-old woman that presented with
abdominal pain to our hospital and the tumors were discovered during routine appendectomy
for suspected “appendicitis”. Our cases underwent chemotherapy regimen and they were
asymptomatic respectively at 14, 17, and 18 months following-up. In the literature review of the
tumors of the appendix, most of the begin tumors of appendix are treated with surgery alone.
Lymphoma requires CHOP-like chemotherapy and carcinoid tumor treated according to the
size of the tumor <2 with appendectomy alone and >2 with right hemicolectomy. The preferred
treatment for adenocarcinoma of appendix is right hemicolectomy and the role of chemotherapy

is unclear but when lymph node involvement is present, chemotherapy seems to be accepted.
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Introduction behavior of appendiceal neoplasm are diverse

. and both the classification and terminology have
n appendiceal neoplasm can be pre-

sented unexpectedly at any elective or been confusing (2). In many cases, an appendi-

emergency abdominal operation. Al- ceal neoplasm is identified only after histopatho-

though most of them presented as acute appen- logical analysis of appendectomy specimen (3).

dicitis (about 50%), variable presentation have The majority of appendiceal neoplasms are car-

been reported (1). The pathological types and cinoid, while the remaining 10-20% is mucinous
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cystadenocarcinoma, adenocarcinoma, lympho-
ma, paragangelioma, and granular cell tumor. In
most of cases, appendectomy alone is sufficient
treatment (4). Malignant lymphoma comprises
approximately 4% of all the gastrointestinal ma-
lignant neoplasms. Primary appendicular lym-
phomas are even more uncommon with an in-
cidence of 0.015% reported in a large series of
710,000 appendicular specimen (5).

The aim of this review is to summarize the
incidence, classification, presentation, and
management of the appendiceal neoplasm and
to report three cases of appendiceal Bukitt’s

lymphoma.

Case report

Case 1
A 10- year- old boy had 3- month history of
fatigue and vague abdominal pain localized to

the right lower quadrant for two weeks. The lab
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data showed leukocytosis (12.8x10°/mL’ and
ultrasound imaging of the abdomen showed slight
effusion in the pelvic fossa. The patient with
suspected appendicitis underwent laparotomy
appendectomy. Theappendixappearedmoderately
hyperemic with slight enlargement of the two
thirds of the distal portion. The morphological
and immunohistochemical examination showed
lymphoma cells with numerous mitotic figures,
apoptotic bodies and unclear molding (Fig. 1)
and immunohistochemistry were positive for
CD20, CD79a, CD10, and ki 67 and the final
diagnosis was Burkitt’s lymphoma.

Further examination including colonoscopy,
gastroscopy and abdominal MRI revealed that
the lymphoma was limited to the distal two- third
of the appendix (stage Ia). The patient was put
on CHOP-like chemotherapy regime. At a recent
follow-up, 14 months after surgery the patient
had no evidence of recurrence (Fig. 1)

Fig. 1: A) low power; B) High power view showing lymphoma cells with numerous mitotic figures and
apoptotic bodies (Hematoxylin & Eosin x400). Sheets and cords of highly neoplastic lymphoblasts with

high N/C ratio, hyperchromasia, apoptotic bodies.
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laparotomy surgery.

During the surgery, a 7x4 cm tumor was revealed
in the body of the perforated appendix. The
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Fig. 2:

A) Low power (Hematoxylin & Eosin x40);

B) lymphoma cells infiltrated along the wall of
the appendix (Hematoxylin & Eosin x100);

C) High power view showing lymphoma cells
with numerous mitotic figures and apoptotic
bodies (Hematoxylin & Eosin x400). Sheets and
cords of highly neoplastic lymphoblasts with high
N/C ratio, hyperchromasia, apoptotic bodies.

Case 2

A 23-year- old male presented with fever,
abdominal pain, vomiting, diarrhea and slight
(11.8x10°/mL> Ultrasonography
and abdominal CT-scan showed an appendicular

leukocytosis

mass and features which were strongly suggestive
of appendicular abscess. The patient underwent

cecum was normal in appearance, the resected
appendix distended by a gray-white mass that
infiltrated along the wall of the appendix. The
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morphological and immunohistochemical exa-
mination showed typical finding of Burkitt's
lymphoma including positive for CD20, CD79a,
CD10, and ki67 (expressed in about 90% of
lymphoma cells). Further extensive investigation
including staging (scans of the chest, abdomen
and pelvis) and MRI did not reveal any residual
of malignancy. The patient was treated with
CODOX-M/IVAC chemotherapy regime. At
recent follow up, 17 months after surgery, the
patient had no local recurrence, metastasis, or

lymphadenopathy (Fig 2).

Case 3

A 24-year-old women presented with increasing
colicky pain in right lower abdomen for the past
3 days, associated with low-grade fever and two
episodes of vomiting, and a right lower quadrant
tenderness in clinical examination. Para clinical
tests were unremarkable except for increased
erythrocyte sedimentation rate (55 mm/h).
Abdominal ultrasound showed features of an
appendicular mass which features were strongly
suspicious for appendicular abscess. The patient
underwent laparotomy appendectomy. The
appendix measured 8x7x4 cm and the mass
arising in the mid-third of the appendix measured
3x2 cm.

The histological and immonohistochemial
studies showed lymphoma cells with numerous
mitotic figures, apoptotic bodies and nuclear
moldings and immunohistochemistry were
positive for CD20, CD79a, CDI10, and ki67
(expressed about 90% of lymphoma cells)
and final diagnosis of appendicular Burkitt's
lymphoma was made. Further studies including
formal staging revealed that tumor was limited to
the appendix. The patient was put on CODOX-M/
IVAC chemotherapy regime. The patient in post-

operative follow-up was uneventful and had no
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evidence of recurrence nearly 18 months after

surgery and chemotherapy.

Review of Literature

Appendix cancers are found in less than 1% of
appendectomy specimens (1). According to the
report published by the National Cancer Institute
of Iran using the Surveillance, Epidemiology
and End Results (SEER) database from 1973 to
1988, the incidence of appendiceal cancer was
0.12 cases per 100,000 people per year and the
most common histology was mucinous adeno-
carcinoma (6). Recent immunohistochemical,
molecular, and genetic evidences support an ori-
gin in the appendix in most cases with second-
ary involvement of the peritoneum or ovaries
(7). Recently, the appendiceal carcinoma clas-
sified separately from colorectal tumor, in the
seventh edition of the American joint committee
on cancer staging manual (8). An analysis from
1973 to 2004 according to SEER database of ap-
pendiceal cancers (n=2791) showed that adeno-
carcinoma accounted for 65.4% of appendiceal
cancers, followed by neuroendocrine neoplasms
(9). The incidence of neuroendocrine neoplasms
seemed to be stable whereas that of adenocarci-
noma increased 2.6 fold during the study period.
The reported 5 years survival was 47.9% for ad-
enocarcinoma, 47.7% for mucinous adenocarci-
noma, 59.5% for mucinous cytadenocarcinoma,
20.3% for signet ring cell carcinoma, and 1.7%
for lymphoma (9).

Appendiceal tumors can be broadly classified as
epithelial and non-epithelial tumors (10). There
are many existing classifications of epithelial ap-
pendiceal neoplasms and this reflects the lack of
consensus among pathologists (2, 7, 11, 12). Mis-
draji and Young in 2004 adapted and clarified clas-
sification of appendiceal neoplasm (Table 1) (2).

IRANIAN JOURNAL OF PATHOLOGY
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Table 1- Classification of appendiceal
neoplasms®

Primary
Epithelial
Benign

Hyperplastic polyp and diffuse mucosal hyperplasia
Serrated adenoma

Colonic type adenomas

Malignant

Low-grade mucinous neoplasms
Adenocarcinoma/high-grade mucinous neoplasms
Non-epithelial

Carcinoid tumors

Classical carcinoid

Goblet cell carcinoids/adenocarcinoids
Mesenchymal tumors

Gastrointestinal stromal tumors

Neuroma

Leiomyoma/sarcoma

Kaposi’s sarcoma

Lymphoma

Secondary

Ovarian

Colonic

Rare, such as melanoma

*Adapted from Misdraji and Young’s 2004 classification of

epithelial lesions of the appendix3.

Non-epithelial tumors of the appendix

Carcinoid tumors can arise from the neuroendo-
crine cells of any part of the gastrointestinal tract
and are the most common primary neoplasm
in the appendix (1, 13, 14). Although, in recent
years the incidence and prevalence of carcinoid
tumors have conflicting statistics, in many of the
older articles, incidence was stated as one to two
in 100,000 (15, 16). Newer data shows that the
incidence may be double and some recent studies
show adenocarcinoma incidence increased com-
pared to carcinoid tumor (9). In summary, appen-
dicular carcinoid are detected in 1-2 /100,000 of
appendectomy specimens and most commonly
present as appendicitis or as an incidental lesion
at appendectomy, laparatomy or laparoscopy (4).
A carcinoid of the appendix is most likely to be
located in the tip or distal third of the appendix,
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and is usually small, round, well demarcated, and
bulbous swelling (1, 17, 18). Small carcinoid of
the appendix rarely metastasizes (16). Adverse
prognostic features with an increased risk of me-
tastasis include tumors greater than 2 cm (1, 17,
18) and mesoappendiceal extension (18). Tumor
proliferation indices (ki 67) may play a role as a
guide to prognosis in the future (19, 20).

The extent of surgery is based upon the size of
the tumor, but since the majority of carcinoid
tumors are found incidentally on simple
appendectomies, a second surgery is sometimes
required. The National Comprehensive Cancer
Network (NCCN) guidelines for treatment of
carcinoid tumors state that tumors less than 2 cm
and confined to the appendix can be treated with
simple appendectomy without any follow up (4).
For tumors greater than 2 cm, or those with extra
appendiceal invasion, an appendectomy with
right hemicolectomy and cytoreductive surgery
is necessary. In addition, a post-operative follow-
up, 3 month after surgery which includes a history
and physical examination, CT of abdomen and
testes for markers (5-HIAA and chromogranin A)
should be completed (4). Generally, the prognosis
is very good for carcinoid tumor confined to
the appendix. If the tumor is confined to the
appendix, the disease is said to have a 5-year
survival rate of 94% (16). Goblet cell carcinoid
tumor is a rare variant of appendiceal carcinoid
which has histological features of adenocacinoma
as well as caroinoid tumor, otherwise known as
adenocarcinoid or mucinous carcinoid. They can
secrete mucus and are prone to spread beyond the
appendix (3). Right hemicolectomy is therefore
recommended for these neoplasms if they have
spread beyond the appendix (21).

Epithelial lesion of the appendix

Benign epithelial lesion

Mucocele or retention cyst: A dilated appendix
resulting from non-neoplastic obstruction lumen,
measuring less than 2 cm that usually appeared
an incidental findings (3).
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Hyperplastic polyp: It is an incidental findings
occasionally presenting with appendicitis
without cellular atypia (22). Adenomatous polyp
and serrated adenoma (Mixed hyperplastic-
adenomatous) rarely may be seen in appendix
presented an incidental finding or diagnosed
in patients who suspected with appendicitis or
lower quadrant mass (22).

Benign lesion of the appendix can generally be
treated by simple appendectomy or limited cecal
resection if the base of appendix is involved (3).

Malignancy epithelia lesion

These malignant neoplasms are ranged from
low-grade mucinous neoplasm to frank
adenocarcinomas. Often the true classification
these neoplasm over the time with considering
patient survival can be clarified (3). Rennett et
al. (11, 22) have classified appendiceal mucinous
neoplasms into three groups: disseminated
peritoneal adenomucinosis, peritoneal mucinous
carcinomatosis, and intermediate group. Others
have classified mucinous neoplasms into low-
grade mucinous neoplasms and adenocarcinoma
(high-grade neoplasm) (23, 24). In view of
the difficulties in pathological classification,
every team specializing in treatment of
appendiceal malignancy should establish a
clear communication with pathologist to have a
common language when classifying the appendix
tumor (7).

Low-grade mucinous neoplasms

A variety of terms have been classified in this
group including cytadenomas, mucinous tumor
of unknown/uncertain potential, disseminated
peritoneal adenomucinosis, malignant mucocele
and borderline appendiceal tumors (2, 22). These
tumors may spread to the peritoneal cavity,
producing mucinous intraperitoneal ascites,
resulting in a syndrome called pseudomyxoma
peritonei (24-26). One alternative view is that
any production of mucin by epithelium outside
the appendix indicates a mucinous carcinoma,
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varying from low-grade to high-grade mucinous
adenocarcinoma (22). Perforated low-grade
mucinous neoplasm with extraappendiceal
mucin always result in pseudomyxoma peritonei
syndrome that are best treated with macroscopic
tumor remove (cytoreduction) combined with an
intraperitoneal chemotherapy regimen (26, 27).

Appendiceal adenocarcinoma

Appendiceal adenocarcinomas are rare, with
reported incidence varying from 0.08% to 0.1%
of all appendectomy specimen (6). It is becoming
apparent that adenocarcinoma of the appendix
may be more common than previously reported
(7). Mucinous carcinomas are more common
in the appendix than the colon and account for
40% to 67% of all appendiceal adenocarcinomas
(28) compared with 11% to 30% of colorectal
carcinomas (29). They can produce extracellular
mucin and a pseudomyxoma peritonei type
syndrome. It can be difficult to distinguish,
either clinically or pathologically, patients
with disseminated mucinous adenocarcinoma
form those with true pseudomyxoma peritonei
secondary to low-grade mucinouse neoplasm
(3). Intestinal type adenocarcinoma and signet-
ring cell adenocarcinoma of the appendix are
less common (3), but if the histologic type
has significant prognostic factor or not is
controversial (28, 30). Adenocarcinoma of the
appendix has been traditionally treated with
right hemicolectomy with improved survival
in patients undergoing right hemicolectomy
compared with appendectomy alone (31), but if
pseudomyxoma peritonei syndrome is present,
right hemicolectomy should not be performed
unless as part of a complete cytoreduction
combined with intraperitoneal chemotherapy
(32). Therole of chemotherapy inadenocarcinoma
without lymph node involvement not clear (4).

Lymphoma

The gastrointestinal tract is the most common
site for extranodul lymphoma. The stomach is
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the most common site, followed by small intes-
tine, pharynx, colon and esophagus (4). Lym-
phoma of the appendix is almost exclusively
non-Hodgkin’s B-cell lymphoma, more specifi-
cally Burkitt’s lymphoma has been estimated
0.015% of appendectomy specimen (5). Men are
more likely to develop appendiceal lymphoma
over women by 1.5:1 with a median age onset of
18 years (33).

Similar to many other primary tumors of the ap-
pendix, patients typically present with symptoms
similar to acute appendicitis. Other symptoms
that patients presented with them includes right
iliac fossa pain for a few months or palpable
mass in right lower quadrant (4).

When imaging is done, the appendix demon-
strates prominent enlargement, while remains
the vermiform appendix shape (4). As with all
lymphoma’s, for treatment, chemotherapy is re-
quired. The classic combination of cyclophos-
phamide, doxorubicin, vincristine and predni-
sone (CHOP) is accepted treatment and recently
rituximab, a monoclonal antibody against CD20
has been added (34) that complete response to
chemotherapy due to this drug increased (34).
The combination of CHOP and rituximab is stan-
dard of care for large B-cell lymphoma in the US
(4). For Burkitt’s lymphoma, a more aggressive
chemotherapy regimen is required (4).

Primary signet ring cell carcinoma

This cancer is very rare and have poor progno-
sis and high percentage of distance disease at the
time of presentation (4). The most common pre-
sentation is acute appendicitis and treatment is
right hemicolectomy. The role of chemotherapy
as a treatment in signet ring cancers of the ap-
pendix is not clear (34).

Ganglioneuroma

It is an extremely rare cancer associated with
neurofibromatosis, MEN 2b, congenital defects,
carcinomas and various polyp forming disease
(4). All of the three reported cases, treated with
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surgical removal.

Discussion

Malignant lymphoma comprises approximately
up to 1% to 4% of the gastrointestinal malignant
neoplasms (35). Primary appendicular lymphoma
is even rarer and often a postoperative diagno-
sis with the reported incidence of approximately
0.015% in a large series of 710,000 human ap-
pendectomy specimens (5). The most common
presenting symptom was pain in the right iliac
fossa occurring over a period of few months and
frequently associated with a palpable mass (4).
Muller et al. reported four cases of lymphoma
presenting as acute appendicitis (36). Our cases
also presented with abdominal pain and all un-
derwent laparotomy surgery with suspicion to
appendicitis.

Men are more likely to develop appendiceal lym-
phoma over women by 1.5:1 with a median age
onset of 18 years (33). Two of our reported cases
were male that is compatible with other studies.
Although, there are numerous reports of acute
surgical presentations of appendicular Burkitt’s
lymphoma, all of the cases have been reported
in children and young adults (5, 33). Similarly,
in our cases, the first case was a child and the
other two patients were young adults. Although,
there are no classical imaging features of appen-
diceal lymphoma, enlargement of appendix be-
yond 1.5 cm in diameter on CT-scan should be
viewed with suspicion, and a diameter above 2.5
cm should be even more concerning (37). In the
appendiceal lymphoma, as with all lymphoma,
chemotherapy for treatment is required.
Appendix cancer is rare and most commonly
found incidentally in an appendectomy specimen
that performed for an unrelated condition (4). The
classification and management are confusing and
there are few substantial reports in the literature
(3). The main histological types are carcinoid,
adenocarcinoma, adenocarcinoid, cystadenoma,
and cystadenocarcinomas (4). Most patients with
carcinoid tumors have localized disease and the
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prognosis is excellent, but reoperation and right
colectomy is recommended for tumors larger
than 2 cm or those with mesoappendiceal inva-
sion (4, 16). Appendectomy alone is sufficient
therapy for benign appendiceal mococeles, cyst-
adenomas, and some cystadenocarcinoma (3).
Right hemicolectomy performed for cystadeno-
carcinoma, with mesenteric or adjacent organ in-
volvement and complicated mucoceles with in-
volvement of the terminal ileum or cecum (31).
Pseudomyxoma peritonei symptoms treated with
macroscopic tumor remove cytoreduction com-
bined with an intraperitoneal chemotherapy regi-
men (26, 27).

Finally, the appendiceal adenocarcinoma can be
treated with appendectomy alone or right hemi-
colectomy, but the role of chemotherapy is not
clear. However, it seems to be accepted in adeno-
carcinoma with lymph node involvement (3, 31,
32). Our three cases were Burkitt’s lymphoma,
that is highly aggressive B-cell non-Hodgkin
lymphoma and children and immunocompro-
mised patients are most often affected by disease.

Conclusion

Appendiceal neoplasm is uncommon and con-
sists of a heterogeneous group of pathologies and
many present as appendicitis, but may be encoun-
tered as an unexpected finding at laparascopy or
laparotomy, or on pre- or post-operative imaging.
Knowledge of the different types of neoplasm
and appropriate treatment allows the surgeon to
provide patients with optimal care and referral to
a specialist center if appropriate.
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