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A Primary Appendiceal Mucinous Adenocarcinoma 
Presenting as an Ovarian Mass: A Case Report

Alexi Colleen F. Lim, MD,1 Christian Cesar M. Esplana MD2

Abstract
Introduction. Primary appendiceal tumors are rare, as they account for only 0.5 to 1% of all appendiceal biopsy specimens. 
The mucinous type of adenocarcinoma has an incidence of only 10%. This type can have different manifestations, of which 
an exceptionally small fraction manifests as an ovarian tumor. Thus, we report a rare case of primary appendiceal mucinous 
adenocarcinoma in a 49-year-old woman, presenting clinically with an ovarian mass.

Case Presentation. The patient manifested with left sided abdominal pain and progressive abdominal distention, initially 
suspected to be due to an ovarian pathology. She underwent exploratory laparotomy with ovarian mass resection, total 
abdominal hysterectomy with salpingo-oophorectomy, and appendectomy. The mass was then identified to be a primary 
appendiceal mucinous adenocarcinoma by histopathologic examination and immunohistochemistry studies. The patient 
was then referred to medical oncology for further management. She underwent eight cycles of palliative chemotherapy 
using capecitabine and oxaliplatin. Clinically, the patient had significant improvement with improved appetite, weight gain, 
and no recurrence of abdominal distention. Mid-cycle evaluation scan showed stable disease as the calcified nodule on the 
left lung did not increase in size. The pelvic cavity was also negative for any lymphadenopathies. There was a decrease in 
the perihepatic and perisplenic ascites. However, the post-treatment scan showed a notable radiographic progression of 
the carcinomatosis in the peri-gastric and rectovesical space. The patient is currently undergoing regular surveillance and 
upon progression, she was apprised for second line palliative chemotherapy.

Conclusion. This case highlights a rare case of a primary mucinous adenocarcinoma of the appendix, highlighting the 
importance of considering this as a differential when presented with an adnexal mass. Determining this, with the use of 
combined immunohistochemistry markers would ascertain the primary origin of the tumor aiding in the appropriate treat-
ment approach moving forward.
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Introduction

A primary malignancy of the appendix is a rare type of 
tumor seen in only 0.5 to 1% of all biopsy specimens of 
the appendix.1 Among these tumors, the most common 
type is the neuroendocrine type of appendiceal tumors as 
it accounts for 66%, while cystadenocarcinoma accounts 
for around 20%, with adenocarcinoma being the least 
likely with an incidence of only 10%. 2 Appendiceal 
adenocarcinoma frequently occurs in men aged 60 
to 70 years old.1 The most common manifestation of 
appendiceal tumors is acute appendicitis occurring 
in 2 to 6% of patients, however in late stage disease 
pseudomyxoma peritonei, is a more common 
manifestation seen in mucinous types of appendiceal 

tumors.3,4 Moreover, around 7% of those presenting 
clinically as an ovarian mass is already metastasis from 
an appendiceal primary.5 We present a rare case of a 
mucinous appendiceal adenocarcinoma in a 49-year-old 
woman who was initially suspected to have a tumor of 
ovarian origin.

Case Presentation

A 49-year-old G4P4 (4004) female came in with 
progressive abdominal distention, which initially 
presented as a left lower quadrant abdominal pain of 2 
months duration. Abdominal pain was described to be 
intermittent and is radiating to the back, not associated 
with fever, and relieved temporarily by intake of pain 
reliever. The patient also presented with easy fatigability, 
difficulty moving bowels, accompanied by early satiety, 
and unintentional weight loss. Systemic examination 
was generally unremarkable except for the increasing 
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abdominal girth, and positive fluid wave test. An 
abdominal ultrasonography revealed a cystic mass within 
the abdominopelvic region measuring 28.7 x 20.2 x 
10.5 cm, initially considered to be ovarian in origin (see 
Figure 1).

Another transvaginal and transabdominal 
ultrasonography was performed wherein only the right 
ovary was visualized. A 16.1 x 19.5 x 14.2 cm multilocular 
cystic mass was visualized in the place of the left ovary, 
with an estimated volume of 2,345 ml, increasing the 
suspicion that the mass is ovarian in origin. Furthermore, 
the patient’s preoperative CA-125 level is at 11.09, while 
CA 19-9 is elevated at 49.67. Computed tomography 
scan of the abdomen showed a well-defined mass in 
the right adnexa, intimately attached to the posterior 
uterine fundus measuring 4.7 x 4.3 x 4.4 cm; along 
with a suspicious thin walled cystic mass seen in the left 
adnexal region, measuring at least 13 x 15.4 x 15.2 cm, 
with faint borders making it difficult to differentiate from 
the adjacent free intraperitoneal fluid. The peritoneal 
cavity was also observed to have massive free fluid 
with multiple peritoneal nodularities, which are likely 
to be carcinomatosis (see Figure 2). The patient then 
underwent exploratory laparotomy with pelvic and 
para-aortic lymph node dissection, resection of the left 
ovarian mass, total abdominal hysterectomy with bilateral 
salpingo oophorectomy, radical dissection for tumor 
debulking, infracolic omentectomy, and appendectomy, 
with insertion of a Jackson-Pratt drain.

An intraoperative diagnosis of ovarian new growth, 
left probably malignant, to consider pseudomyxoma 
peritonei was made as there was a left adnexal mass 
along with a collection of mucinous peritoneal fluid. 
The specimens were then sent for histopathologic 
examination, which confirmed mucinous neoplasm on 
both the left ovary, and the appendix (see Figure 3A and 
3B; Figure 4A and 4B).

Histopathologic examination showed that the tumor 
was invading the submucosa of the appendix with no 
lymphovascular or perineural invasion (see Figure 5A 
and 5B). Cytology of the peritoneal fluid also showed 
presence of malignant cells, confirming peritoneal 
metastasis.

The postoperative CA 125 drastically decreased to 0, and 
the CEA decreased to 2.20. In this case, two possible foci 
of malignancy were found thus immunohistochemistry 
(IHC) studies were sent in order to determine the nature 
and origin of the tumor. The IHC studies showed CK20 
positive, CDX2 positive, CK7 negative, and PAX 8 negative 
thus confirming that the mucinous adenocarcinoma is 
of appendiceal origin (Figures 6-9). Using the American 
Joint Committee on Cancer Staging for Appendiceal 
Tumors, evidence of malignant cells in the peritoneal 
fluid, and involvement of the ovary confirms that the 
patient has stage IV C primary appendiceal mucinous 
adenocarcinoma.6

Thus, the patient is being managed as a case of primary 
appendiceal mucinous adenocarcinoma with ovarian, 
omental, and peritoneal metastasis. The patient thereby 
underwent eight cycles of palliative chemotherapy using 
capecitabine and oxaliplatin. During the course of the 
treatment, it is important to assess the patient’s clinical 
and radiologic response regularly in order to determine 
what management is the most appropriate. A mid-cycle 
evaluation scan was done, showing stable disease as the 
calcified nodule on the posterior segment of the left lung 
lobe is of the same size (0.3 cm) as the calcified nodule 
seen in the initial scan. Moreover, no new pulmonary 
nodules were observed. The mediastinum, mesentery, 
retroperitoneum, and pelvic cavity were also noted to 
be negative for any lymphadenopathy. A decrease in the 
perihepatic and perisplenic ascites were also observed 
(see Figure 10A and 10B).

Apart from the mid-cycle scan, the patient also underwent 
a post-treatment scan after finishing eight cycles of 
chemotherapy. This scan showed notable radiographic 
progression of the carcinomatosis in the perigastric and 
rectovesical space as compared to the pre-treatment 
and mid-cycle scan. Clinically, however, the patient was 
noted to have significant improvement as she no longer 
had abdominal distention. She also reported improved 
appetite, and also observed subsequent weight gain. 
The patient was apprised for second line palliative 

Figure 1. Transabdominal ultrasound 
of the patient showing a predominantly 
cystic mass in the abdominopelvic region

Figure 2. Whole abdominal CT scan of the 
patient showing massive intraabdominal 
ascites from the mucinous tumor prior surgical 
removal.
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chemotherapy, and is also currently undergoing regular 
clinical and radiologic surveillance.

Discussion

Primary appendiceal tumors can be classified as 
epithelial (mucinous and colonic), or non-epithelial 
(neuroendocrine), with the non epithelial type being 
more common.3 Appendiceal adenocarcinoma has a 
very rare incidence and is estimated to only be around 

0.2/ 100,000 per year.3 Primary appendiceal mucinous 
adenocarcinoma (PAMA) may manifest as enlarging 
abdomen due to pseudomyxoma peritonei, as was seen 
in the patient in this case, or as an incidental finding 
of a cystic lower quadrant mass.3 Majority (94%) of 
pseudomyxoma peritonei or peritoneal carcinomatosis 
develop from a primary appendiceal mucinous tumor.7 
Moreover, it is more commonly associated with a ruptured 
mucinous appendiceal carcinoma, than with an ovarian 
tumor.8 There are around 20% of patients with mucinous 
appendiceal tumors who develop pseudomyxoma 

Figure 3A. (Upper Left) Left Ovary, formalinized, note the classic mucinous jelly substance seen 
on the cross section. Figure 3B. (Lower Left) Left Ovary. Figure 4A. (Upper Right) Appendix, 
formalinized, cross sectioned - Jelly mucinous substance seen around the appendix. Figure 4B. 
(Lower Right) Appendix.

Figure 5A. (Left) Histopathologic slide showing a neoplastic columnar mucosa of the peritoneum 
producing mucin seen in the left side of the photo. Figure 5B. (Right) Histopathologic slide showing a 
destroyed ovarian stroma unrecognizable from the invasion of mucin producing columnar cells. 
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Figure 6A. (Left) Immunohistochemical stain of appendiceal tissue showing CK20 positive
Figure 6B. (Right) Immunohistochemical stain of ovarian tissue showing CK20 positive

Figure 7A. (Left) Immunohistochemical stain of appendiceal tissue showing CDX2 positive
Figure 7B. (Right) Immunohistochemical stain of ovarian tissue showing CDX2 positive

Figure 8A. (Left) Immunohistochemical stain of appendiceal tissue showing CK 7 negative
Figure 8B. (Right) Immunohistochemical stain of ovarian tissue also showing CK7 negative
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peritonei, while only 1 to 2 in 1,000,000 per year of 
ovarian tumors develop pseudomyxoma peritonei.8,9 The 
MAA has a male predominance, and usually manifests 
during the 5th decade of life.10 Interestingly, the patient 
in this case is a female who is aged 49-years-old, as such 
the initial diagnosis was mainly considering a mass of 
ovarian origin.

Primary mucinous epithelial ovarian cancer has a reported 
incidence ranging from 7 to 14%, however further studies 
suggest that only 3% of them were of primary ovarian 
origin, with most being metastatic from another primary 
site like the colon and the appendix among others.11 
Making a correct preoperative diagnosis for these types 
of tumors is very difficult due to inconsistent imaging 
characteristics and lack of specific tumor biomarkers.12 
Hence intraoperative frozen section analysis as well as 
the use of immunohistochemistry is important.12

In this case, the primary origin of the mass was finally 
determined via histopathologic exam in combination 
with the result of the immunohistochemistry 
profile. This highlights the importance of looking 
at immunohistochemistry profiles, as this aids in 

distinguishing whether the tumor is of ovarian or of 
appendiceal origin. CDX-2 immunoreactivity was seen 
in most carcinomas with appendiceal origin, and is also 
expressed in more than half of primary appendiceal 
mucinous adenocarcinomas.13 Another important set 
of markers that can be used to differentiate ovarian 
versus appendiceal masses include the CK7 and CK20 
markers.13 A combination of CK7 (-) and CK20 (+) points 
towards a mass of colorectal origin, while a combination 
of CK7 (+) and CK20 (-) points more towards a mass of 
ovarian origin.13 If PAX8 came out positive for a tumor 
then it is likely that the tumor is of ovarian origin as this 
tumor marker has a high specificity.13 Moreover, another 
important marker is SATB2 wherein a positive result 
points toward a tumor of colonic or appendiceal origin.13 
It was through the combination of these markers that 
we were able to determine the primary origin of the 
patient’s tumor, specifically a mucinous adenocarcinoma 
of appendiceal origin. Other immunohistochemistry 
markers like CEA, CA-125, CA19-9, can also be utilized 
to prognosticate appendiceal adenocarcinoma.14 An 
elevation of these tumor markers is associated with a 
worse 5-year survival rate for patients with appendiceal 

Figure 9A. (Left) Immunohistochemical stain of appendiceal tissue showing PAX8 negative
Figure 9B. (Right) Immunohistochemical stain of ovarian tissue also showing PAX8 negative

Figure 10A. (Left) Pre-treatment scan showing perihepatic ascites, indicated by the arrow.
Figure 10B. (Right) Mid-cycle scan showing lesser perihepatic ascites, as indicated by the 
arrow.
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adenocarcinoma.14 It was also seen in a multivariable 
analysis that the risk of dying increases with an increase 
in the number of elevated tumor markers, wherein an 
11-fold increased risk of dying is seen in patients having 
an elevation in all 3 of the tumor markers.14 The most 
common site of metastases for this type of tumor is the 
peritoneum and the ovaries in females.15 Metastasis to 
the peritoneum would lead to the accumulation of mucin 
in the intra abdominal cavity, leading to the development 
of a condition known as pseudomyxoma peritonei.15 As 
was seen in the case, most cases of this type of tumor 
already have metastases at the time of diagnosis.15

Unlike nonmucinous adenocarcinoma wherein a right 
hemicolectomy is the standard of care, mucinous 
appendiceal tumors with peritoneal metastasis 
similar to this case, should ideally be managed using 
complete surgical cytoreduction and intraperitoneal 
chemotherapy.15-18 Cytoreduction should remove all the 
areas with grossly visible disease, and should include 
but is not limited to the removal of the omentum, as well 
as the removal of both the ovaries as these are frequent 
sites of metastasis.15,18 For patients who are not able 
to undergo complete cytoreduction, like the patient 
in this case, systemic chemotherapy using oxaliplatin 
and capecitabine is the best option.17,18 These subset 
of patients should be followed up regularly and should 
undergo imaging at regular intervals of two to three 
months in order to monitor the response to therapy.15

Conclusion

The case presented is a very rare case because 
appendiceal cancers only account for only a small 
portion of all gastrointestinal tumors. In cases like the one 
presented above, where there may be some uncertainty 
in ascertaining where the primary origin of the tumor is, 
it is helpful to use immunohistochemistry markers, along 
with imaging tests, and histopathological examination to 
confirm the origin of the tumor. The combination of the 
results from the immunohistochemistry profile serves as 
a vital instrument in pinpointing the origin of the tumor, 
which in turn would help direct the appropriate treatment 
protocol to be used.
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