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Introduction

Malignant neoplasms of the appendix are rare. The least com-
mon of this group is signet-ring cell carcinoma (SRCC), mak-
ing up about 4% of primary appendiceal malignant neoplasms
[1]. According to a SEER (Surveillance, Epidemiology, and
End Results) database study analyzing data between 1973 and
2001, SRCC of the appendix has an incidence of 0.15 per
million people per year [1]. This tumor carries a worse prog-
nosis than other primary appendiceal neoplasms with patients
more likely to have locally advanced (T4) disease (56%),
node-positive disease (61%), and metastases (56%) [2, 3].
Median disease-specific survival is 25 months, and 5-year
disease-specific survival is 27% [3].

Case Report

A 38-year-old woman with past medical history significant for
hypothyroidism presented for a laparoscopic tubal ligation in
May of 2004. An enlarged appendix was noted intraoperative-
ly and removed. Histological analysis revealed a SRCC of the
appendix with transmural involvement. She then underwent a
right hemicolectomy with positive peritoneal lavage. She

received 5 months of adjuvant chemotherapy with FOLFOX
(leucovorin, 5-fluorouracil, and oxaliplatin) and was then
followed with serial CT scans and colonoscopies. Despite
having a disseminated high-grade cancer, she was recurrence
free for 11 years until a screening CT scan, which showed
mesenteric masses near the ileocolic anastomosis suspicious
for cancer recurrence (Fig. 1). Exploratory laparotomy was
done with segmental resection of the previous ileocolic anas-
tomosis and bilateral salpingo-oophorectomy. Pathology
showed poorly differentiated SRCC involving the ileocolic
anastomosis site transmurally (Fig. 2) and metastatic deposits
in the right ovary, serosal surface of the ileum, and one lymph
node. Molecular analysis of recurrent tumor was negative for
mutations in BRAF (exons 11 and 15), KRAS (exons 2, 3, and
4), NRAS (exons 2, 3, and 4), and HRAS (exons 2 and 3).
Additionally, no microsatellite instability was detected:
BAT25, BAT26, D2s123, D5s346, and D17s250 were all sta-
ble. The patient was then referred to the University of Iowa
Hospital and Clinics for cytoreductive surgery and hyperther-
mic intraperionteal chemotherapy (CRS-HIPEC). A new gas-
tric primary SRCC was excluded with upper endoscopy and
random biopsies. She then underwent CRS-HIPEC in
February of 2016 where surgical exploration revealed a peri-
toneal carcinomatosis index of 21 out of 39. Omentectomy,
cholecystectomy, total pelvic peritonectomy, right upper
quadrant peritonectomy, and ablation of multiple small bowel
nodules were performed achieving a complete cytoreduction
prior to the HIPEC treatment. Pathology showed widespread
fibrosis and granulation tissue with areas suspicious for met-
astatic adenocarcinoma in the omentum and pelvic peritone-
um. A surveillance CT scan was performed in June of 2016
revealing increased septal thickening of the right and left lung
parenchyma with scattered nodular thickening of the lingular
segment of the left lung, findings consistent with lymphangitic
spread of her cancer (Fig. 3). Transbronchial biopsies revealed
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metastatic adenocarcinoma with signet-ring features in the left
lung (Fig. 4). Palliative chemotherapy treatment with
panitumumab and irinotecan was initiated. In January of
2017, she died without evidence of peritoneal recurrence.

Discussion

This case reports an unusual course of primary appendiceal
SRCC, following the patient from diagnosis to death. She
lived with disseminated appendiceal SRCC over 12 years after
diagnosis, far surpassing the median disease-specific survival
of 25months [3]. Many of the reported cases do not follow the
patient for recurrence or death, and no prior case report has
described a primary appendiceal SRCC with this length of
survival or recurrence-free interval [4–12]. The underlying
reason for her prolonged survival is unknown.

Patients with cancer of the appendix tend to present with
advanced disease because they are often asymptomatic until
later in the disease course when symptoms become apparent.
Patients with fulminant peritoneal carcinomatosis often present
with anorexia, abdominal bloating, generalized abdominal
pain, fatigue, and unintentional weight loss. Unless incidentally
found on imaging or during surgery as in the present case, the
initial presenting symptoms could resemble acute appendicitis
with a primary presenting complaint of right-lower-quadrant
pain. Due to the non-specific findings on imaging studies, pa-
tients are often treated with appendectomy based on a pre-
sumed diagnosis of acute appendicitis. Correct diagnosis is
commonly made with post-operative pathology report.

Ruptured appendiceal cancer with peritoneal spillage or
seeding could lead to the development of peritoneal carcino-
matosis. Although the presence of free-peritoneal cancer cells
is a well-known risk factor for the development of peritoneal
metastasis for colorectal cancers, only about 20–40% of pa-
tients with positive peritoneal cytology develop peritoneal
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Fig. 3 CT image showing lymphangitic spread of SRCC in the lung (red
arrow)

Fig. 2 Histological image showing infiltration of SRCC cells (red arrow)
in the mesenteric fat at the ileocolic anastomosis

Fig. 1 CT image showing the recurrence of signet-ring cell carcinoma at
the ileocolic anastomosis (red arrow)

Fig. 4 Histological image showing SRCC cells in lung biopsy (red
arrow)



recurrence [13–15]. This could be due to a good response of
adjuvant chemotherapy or the natural inability for these cells
to survive and grow in the peritoneal cavity. In the present
case, the patient received 5 months of adjuvant chemotherapy
that could have suppressed the growth of these free-peritoneal
cancer cells. However, the mechanism of extremely late recur-
rence is currently unknown. Since those studies did not have
very long-term follow-up [13–15], there could be a subset of
patients with late peritoneal recurrence. Her cancer was mi-
crosatellite stable and did not have any known mutations in
the KRAS, NRAS, HRAS, and BRAF genes. Although ex-
tended mutational profiling could uncover other mutations
and shed light on the underling mechanism, it was not per-
formed in her case.

This SRCC also displayed an unusual pattern of metastasis
to the lungs. Prior case reports have shown metastases to the
peritoneal cavity [8, 10–12], ovary [5, 10, 11], lymph nodes
[8, 9, 12], colon [10], ileocecal valve [4], and epididymis [12].
No other cases of lung metastasis from primary appendiceal
SRCC have been reported. Psathakis et al. compared primary
colorectal adenocarcinoma and primary colorectal SRCC
[16]. In evaluating the metastases in patients with primary
colorectal SRCC, 64.3% (9/14) had peritoneal metastasis,
14.3% (2/14) had hepatic metastasis, and no patients had pul-
monary metastasis. In the primary colorectal adenocarcinoma
patients, 14.3% (8/56) had peritoneal metastasis, 42.9% (24/
56) had hepatic metastasis, and 7.1% (4/56) had pulmonary
metastasis. The difference in incidences of the peritoneal and
hepatic metastases was statistically significant (p < 0.05).
Pulmonary metastasis was rare in both groups, indicating
how unusual this case of primary appendiceal SRCC with
lung metastasis is. In addition, lymphangitic spread to the
lungs is also a very rare phenomenon for gastrointestinal can-
cers. There are only a few reported cases [17–20].
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