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Introduction

Pseudomyxoma peritonei (PMP) is a rare disease with 
a reported prevalence of about 1–3 per million people 
annually (1). Cytoreductive surgery (CRS) and perioperative 
hyperthermic intraperitoneal chemotherapy (HIPEC) are 

considered as treatment options allowing improved disease 

control and better long-term survival (2,3). However, 

for patients with incomplete cytoreduction or debulking 

surgery, the outcomes are significantly poorer compared 

with those in patients who have obtained complete or 
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optimal cytoreduction (3). In cases where high-grade PMP 
is considered inoperable and/or unresectable, a combination 
chemotherapy regimen including a neo-angiogenesis 
inhibitor such as bevacizumab is recommended (2). 
Our case suggests that combination chemotherapy with 
trifluridine/tipiracil (TAS-102) and bevacizumab after 
palliative debulking surgery may be beneficial for patients 
with high-grade appendiceal mucinous neoplasm (HAMN) 
accompanied by PMP.

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/cco-21-2).

Case presentation

A 62-year-old Japanese man presented to a local hospital 
with abdominal distention. His past medical history was not 
remarkable. Massive ascites was demonstrated on abdominal 
and pelvic computed tomography. Adenocarcinoma with 
unknown primary was diagnosed from cytology of ascites. 
Eight courses of chemotherapy with carboplatin and 
paclitaxel, followed by eight courses of gemcitabine were 
performed at the hospital. However, his general condition 
deteriorated and he was admitted to Funabashi Municipal 
Medical Center.

Despite chemotherapy with gemcitabine, ascites 
continued to increase (Figure 1). Examination of ascites 
demonstrated a jelly-like consistency and peritoneal 
pseudomyxoma was suspected. To relieve progressive 
symptoms, palliative debulking surgery (CCR3) with total 
colectomy was performed in the National Center for Global 
Health and Medicine. Postoperative pathology confirmed 
HAMN with high-grade PMP (Figure 2). KRAS p.Gly12Asp 
missense mutation was demonstrated, but no microsatellite 
instability was evident.

Postoperatively, chemotherapies for colon cancer were 
repeated for the residual lesion in Funabashi Municipal 
Medical Center. The patient received FOLFOX + 
bevacizumab, FOLFIRI + ramucirumab, regorafenib, and 
gemcitabine, none of which showed sufficient efficacy. 
As a result, his levels of carcinoembryonic antigen 
(CEA) gradually elevated. Finally, the patient received 
treatment with bevacizumab (7.5 mg/kg) plus TAS-102  

Figure 1 Contrast-enhanced abdominal CT. Before palliative 
debulking surgery, the abdominal wall is severely distended due to 
accumulation of slightly hyperdense mucinous ascites and the small 
intestine is severely compressed. CT, computed tomography.

Figure 2 Histopathology of the primary lesion (A, HE stain, 200×) and disseminated lesion (B, HE stain, 100×). (A) Papillary or dendritic 
proliferation with swelling, enlargement, and stratification of the nucleus (arrow), equivalent to high-grade appendiceal mucinous neoplasm. 
(B) Tumor epithelium is demonstrated at the margins of mucus nodules (arrow). Abundant fragments of neoplastic mucinous epithelium are 
seen floating in the mucus (arrow).
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(35 mg/m2 twice daily on days 1–5 and 8–12), in 28- or 35-
day cycles. Due to worsening of proteinuria, bevacizumab 
was interrupted for about 1 year, but CEA level was kept 
stable for more than 2 years and the volume of ascites 
remained almost the same as that at the beginning of 
treatment (Figures 3,4). Other than repeated ileus for short 
periods due to postoperative adhesions, the main adverse 
events were numbness in the hands and feet, fatigue, loss of 
appetite and neutropenia.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

PMP is a rare peritoneal malignancy characterized by 
diffuse, progressive, mucinous ascites. PMP has recently 
been mostly considered as originating from perforated 
epithelial tumor of the appendix, but is a biologically 
heterogeneous disease (2,3). Generally, the Peritoneal 
Surface Oncology Group International (PSOGI) consensus 

classification has been accepted globally. The new concept 
of HAMN was proposed for lesions without infiltrative 
invasion, but showing high-grade cytological atypia in 
2016 (4). The histopathological characteristics of HAMN 
includes, at least focally, loss of polarity with full-thickness 
nuclear stratification, nuclei that are enlarged, markedly 
hyperchromatic or vesicular, prominent nucleoli, numerous 
or atypical mitotic figures, or cribriform growth (2). 
Some of these characteristics were demonstrated in our 
case (Figure 2A). Three categories of PMP have been 
recognized: low grade; high grade; and high grade with 
signet ring cells. In this classification, high-grade mucinous 
carcinoma peritonei is considered synonymous with 
peritoneal mucinous carcinomatosis. In our case, HAMN 
with high-grade PMP was confirmed from postoperative 
pathology.

CRS and perioperative HIPEC are thought to be 
important treatment options for improving disease control 
and long-term survival (2,3). However, for patients with 
incomplete cytoreduction analogous to debulking surgery 
(CCR2 or CCR3) in whom gross residual disease is present, 
outcomes are significantly poorer even when stratified 
by histopathological subtype on multivariate analysis (3). 

Figure 3 Clinical course. Chemotherapy regimen and dynamics of tumor marker CEA. The tumor marker seems stable during bevacizumab 
and trifluridine/tipiracil (TAS-102) treatment. CEA, carcinoembryonic antigen.
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For patients with recurrent, or unresectable, PMP treated 
with palliative systemic chemotherapy, progression-free 
survival (PFS) ranged from 6 to 8 months, and overall 
survival (OS) ranged from 26 to 61 months (2). For patients 
with recurrent or unresectable PMP, especially those with 
higher-grade appendiceal epithelial neoplasms, bevacizumab 
(a monoclonal antibody blocking the vascular endothelial 
growth factor ligand) in combination with chemotherapy 
showed improvements in PFS and OS. Most regimens in 
their study comprised 5-fluorouracil-based therapies, such 
as 5-fluorouracil/capecitabine monotherapy, FOLFOX/
CapeOX, or FOLFIRI/CapeIRI (5). On the other hand, 
some PMP experts have suggested that a combination of 
fluoropyrimidine and an alkylating agent like oxaliplatin 
together with a neo-angiogenesis inhibitor like bevacizumab 
should be considered (2). In our case, several chemotherapy 
regimens for patients with colorectal cancer (FOLFOX plus 
bevacizumab, FOLFIRI plus ramucirumab, regorafenib) 
were administered, none of which showed sufficient efficacy.

Sun et al. showed that a combination of bevacizumab 
and capecitabine following FOLFOX 4 chemotherapy 
for progressive disease led to long-term stabilization of 
the disease. They also showed that the level of the tumor 
marker carbohydrate antigen 19-9 offered the most useful 
index for follow-up of systemic chemotherapy together with 
radiological evaluation (6).

TAS-102 is an oral nucleoside antitumor agent containing 
trifluridine and tipiracil. Trifluridine is the antitumor 
component of TAS-102, whereas tipiracil prevents 
degradation of trifluridine as a thymidine phosphorylase 
inhibitor (7). TAS-102 has shown significant OS benefits 
compared with placebo in patients with chemorefractory 

metastatic colorectal cancer (8,9). Moreover, TAS-102 plus 
bevacizumab, as compared with TAS-102 monotherapy, has 
shown significant improvements in progression-free survival 
for patients with chemorefractory metastatic colorectal 
cancer (10).

We selected a regimen of TAS-102 plus bevacizumab 
as the seventh-line treatment for this patient. In our case, 
changes in CEA level seemed more useful than radiological 
examinations, because the residual lesions comprised 
mucinous ascites with no obvious target mass or nodular 
lesions, similar to most other PMP patients. During the 
period of bevacizumab interruption as a key drug for the 
treatment of PMP due to exacerbation of proteinuria, CEA 
seemed to be temporarily elevated. However, after re-
initiation, tumor markers remained stable. Although no 
significant decrease in ascites was identified, CEA levels 
remained broadly stable for more than 2 years. Considering 
the necessity for continuing chemotherapy for long periods, 
treatment with TAS-102 and bevacizumab could represent an 
important treatment option given their mild toxicity profiles.

The limitation of this report is that this knowledge was 
derived only from one patient as this disease is quite rare. 
Further reports of similar cases might provide more robust 
evidence.

In conclusion, combination chemotherapy comprising 
TAS-102 and bevacizumab in patients with palliative 
debulking could be a useful option for patients with high-
grade mucinous appendiceal neoplasm and high-grade PMP.
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Figure 4 Contrast-enhanced abdominal CT. The amount of loculated residual mucinous ascites is almost the same before (A) and 2 years 
after starting chemotherapy with bevacizumab and trifluridine/tipiracil (TAS-102) (B). CT, computed tomography.
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