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ABSTRACT
Pseudomyxoma peritonei (PP) is a rare disease characterized by the presence of mucinous ascites and 

low and progressive accumulation of peritoneal implants. We report the case of a 44-year-old man pre-
sented with ascites, imaging evaluations suggesting the diagnosis of gelatinous peritoneal carcinomato-
sis. The patient underwent laparoscopy with extensive cytoreductive surgery combined with hyperther-
mic intraoperative peritoneal chemotherapy (HIPEC). Microscopic features confirmed the diagnosis of 
low-grade PP. Nine months later the patients developed left pleural effusion and cytological examination 
releaved the intrathoracic extension of PP. The treatment consisted in extensive intrathoracic cytoreduc-
tive surgery in combination with hyperthermic intrathoracic chemotherapy perfusion (HITOC). Further 
surgery was requiered due to intra-abdominal recurrence and finally, the patient developed hepatic and 
pulmonary metastases treated by systemic chemotherapy, with good tolerability and complete response.
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INTRODUCTION

P seudomyxoma peritonei (PP) is char-
acterized by intra-abdominal gelati-
nous collections and progressive ac-
cumulation of peritoneal implants. It 
is accepted that PP arises from the 

neoplastic mucin-secreting cells derived from 
the appendix. Intrathoracic extension of PP is 
unusual that explain the lack of informations 
about morphologic features of thoracic involve-

ment (1). The optimal treatment of PP remains 
poorly defined, aggressive cytoreduction com-
bined with hyperthermic intraperitoneal che-
motherapy (HIPEC) have demonstrated pro-
longed survival but with high morbidity (2). 
Regarding the treatment of intrathoracic exten-
sion of PP there is not a standard recomanda-
tion, systemic palliative chemotherapy remains 
a usual option, intrathoracic cytoreduction 
combined with chemotherapy (HITOC) being 
performed only in specialized centers. PP rare-
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ly spreads through the lymphatic or blood sys-
tem so the efficacy of systemic chemotherapy 
in metastatic setting is unclear. 

We report a case of a 44-year-old man with 
PP and intrathoracic involvement by PP who 
underwent multiple extensive cytoreductive 
surgeries in combination with intraoperative 
hyperthermic chemotherapy followed by sys-
temic chemotherapy for systemic disease with 
a good tolerability and complete response. 

CASE REPORT

A 44-year-old man from an urban area, with 
no past medical or surgical history, was ad-

mitted complaining of one week history of pro-
gressive lower abdominal pain and continuous 
vomiting. Physical examination showed a dis-
tended abdomen with mild lower abdominal 
tenderness. Complete blood analysis were 
within normal level, carcioembryonic antigen 
level (CEA) was high (86 ng/ml). Computed to-
mography (CT) showed significant ascites and 
suspicion of peritoneal carcinomatosis (Figure 
1). The patient underwent exploratory laparos-
copy, which revealed massive gelatinous asci-
tes, peritoneal metastases, and a tumor with 
mucoid pattent in contact with the cecal ap-
pendix. The patient underwent extensive cyto-
reductive surgery with parietal and visceral 
peritonectomy, total parietal peritonectomy, 
omentectomy, hepatic Glisson’s capsule and 
caudate lobe resection, right hemicolectomy, 
protectomy, splenectomy, gastrectomy inclu-
ding lymphadenectomy. The histopathology 
examination revealed PP with predominant 
low-grade appendiceal mucinous neoplasm.
Treatment was completed by HIPEC with Ox-
aliplatin, 5FU, Leucovorin. Postoperative 
course was complicated by leakage of the ileo-
transverse anastomosis and further re-do sur-
gery was performed.

Imaging evaluation nine months after sur-
gery revealed left pleural effusion with no signs 
of abdominal recurrence. Cytological examina-
tion of the pleural effusion was positive for mu-
cinous adenocarcinoma and the levels of CEA 
was high (100.85 ng/ml). A thoracotomy was 
performed. The operation revealed pleural ef-
fusion (nearly 500 ml) and myxomatous tumor 
on the visceral and parietal pleura. Cytoreduc-
tive surgery included total pleurectomy, subto-
tal pericardiectomy and total resection of the 
left diaphragm. Pericardium as well as dia-

phragm were reconstructed with bovine peri-
cardium. HITHOC with 150 mg/m2 cisplatin 
was performed for one hour during surgery. 
Nine months after the second surgery increased 
levels of tumor marker CEA were registered. 
Abdominal ultrasound and CT showed intraab-
dominal tumour relapse. Third surgical inter-
vention was performed consisting in resection 
of the bladder dome, abdominal wall and re-
construction of abdominal wall by a prosthetic 
mesh. The histopathology examinations re-
vealed this time high grade neoplasm, more ag-
gressive than in the previous examinations.

A CT scan two months later showed hepatic 
and pulmonary metastases. Palliative chemo-
therapy was recommended. The patient subse-
quently underwent eight cycles of chemother-
apy with FOLFOX regimen (oxaliplatin, 
leucovorin, 5-FU), with complete response af-
ter 8 cycles of treatment (Figure 2). 

DISCUSSION

PP is attributable to a ruptured mucinous ap-
pendicular cystadenocarcinoma. Unlike 

most cancers, this disease rarely spreads 
through the lymphatic system or through the 

FIGURE 1. Abdominal CT scan showing significant ascites.

FIGURE 2. Abdominal CT scan after surgery showing no evidence of 
tumor formation.
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bloodstream.  Current treatment strategies 
range from watchful waiting to cytoreductive 
surgery with HIPEC or early postoperative in-
traperitoneal chemotherapy (3). Even if the 
complete cytoreduction is attemped , the ma-
jor organ resection is rarely performed due to 
high rate of morbidity. Our patient underwent 
agressive surgery including splenectomy, right 
colectomy, gastrectomy, proctectomy, despite 
peritoneal cancer index above 20 justified by 
the good performance status and young age. 
The patient received HIPEC with Oxaliplatin, 
5FU and Leucovorin. HIPEC enhances the cy-
totoxicity of chemotherapeutic agents and in-
creases tissue penetration by chemotherapy in 
cancerous tissue as compared to normal tissue. 
Nine months after the first surgey, the patient 
developed intrathoracic extension of PP. Rarely 
described, the thoracic involvement by the PP 
has been documented as pleural effusions or 
pulmonary metastasis but little is known about 
the morphological features of intrathoracic tu-
mor spread. The interval between the diagnosis 
of PP and the discovery of intrathoracic disease 
range from less than 1 years to 15 years. Se-
veral mechanisms for explaining the invasion of 
tumor cells from the peritoneal cavity to pleural 
space have been proposed as iatrogenic dam-
age of the diaphragm during peritonectomy, 
the presence of a congenital or acquired pleu-
roperitoneal communication or directly pass 
via lymphovascular spaces or direct invasion 
with intact diaphragm. Sometimes, the mecha-
nisms remains idiopathic (4).

Rarely, in patients whose primary appendi-
ceal neoplasm was low-grade the malignant 
cells had been find during a pleural fluid ex-
amination. Intrathoracic cytoreductive surgery 
is rarely performed and only in specialised cen-
ters witch explain the lack of information re-
garding the morphological features of intratho-
racic tumors or outcomes of such aggressive 
treatment. There is not standard treatment in 
these cases, usually the palliative chemothera-
py being the single option. Our patient under-
went cytoreductive surgery included total pleu-
rectomy, subtotal pericardiectomy and total 
resection of the left diaphragm with surgery 
reconstructed followed by HITHOC with cis-
platin. The histopathology examinations re-
vealed this time high grade neoplasm, more 
aggressive than in the previous examinations.

Because of the rarity of disease there are in-
sufficient data regarding the role of adjuvant 

chemotherapy. Systemic chemotherapy is re-
served for patients with unresectable or recur-
rent PP. Several regimens were used, the major-
ity including Fluorouracil (5 FU). Palliative 
regimens as FOLFIRI, FOLFOX, Cisplatin plus 
Paclitaxel or Mitomycin, Doxorubicin, and Iri-
notecan, Cisplatin plus Pemetrexed have 
showed objectives response between 20% 
-50% , a median progression-free survival 7.6 
months and a median overall survival 55 
months (5). When our patient developed he-
patic and pulmonary metastasis, FOLFOX4 
regimen was recommended. After eight cycles 
of FOLFOX chemotherapy, with a mild neu-
rothoxicity our patient was achieved complete 
response.

Regarding the follow-up, there is a paucity 
information on the utility of serum tumor mark-
ers in appendiceal malignancies. Baseline ele-
vated tumour markers CEA, CA 19.9 and CA 
125 may indicate an increased risk of recurrent 
disease in patients with gastrointestinal tract tu-
mors. Even if there are no recommandation for 
using tumor markers in surveillance after cura-
tive intent surgery for appendiceal carcinomas, 
the extrapolation of data from colorecatl can-
cer should be apply in this setting when tumor 
markers are initially elevated. CT controls in 
the follow-up (first 3 months postoperatively, 
then every 6 months) will facilitate detection of 
recurrence or surveillance of progressive di-
sease. 

CONCLUSION

This case report emphasizes individual and 
complex treatment of a metastatic PP dis-

ease including aggressive cytoreductive surgery, 
HIPEC, HITHOC and systemic chemotherapy. 
Radical resection of the tumour and short-time 
follow up with adequate treatment on recur-
rence may result in good quality of life and long 
time survival. Cytoreduction of intrathoracic 
disease revealed the tumour transformation in 
a more aggressive phenotype from low-grade 
to high grade malignancy. There is a paucity of 
information about the features of intrathoracic 
spread of PP. Data from literature showed that 
improved survival is associated with complete 
cytoreduction and low grade mucinous adeno-
carcinomas. Tumour high grade transformation 
was associated in our case with systemic dis-
ease, rarely observed in the literature. In meta-
static setting, the complete response of tumour 



PSEUDOMYXOMA PERITONEI CASE REPORT

75Maedica   A Journal of Clinical Medicine, Volume 11 No.1 2016

REFERENCES

1. Geisinger KR, Levine EA, Shen P, et 
al. – Pleuropulmonary Involvement in 
Pseudomyxoma Peritonei Morphologic 
Assessment and Literature Review. Am 
J Clin Pathol 2007;127:135-43 

2. Sugarbaker PH – Comprehensive 
management of peritoneal surface 
malignancyusing cytoreductive surgery 
and perioperative intraperitoneal 

chemotherapy: the Washington Cancer 
Institute approach. Expert Opin 
Pharmacother 2009;10:1965e77.

3. Loungnarath R, Causeret S, Bossard N, 
et al. – Cytoreductive surgery with 
intraperitoneal chemohyperthermia for 
the treatment of pseudomyxoma 
peritonei: a prospective study. Dis 
Colon Rectum 2005;48:1372–9.

4. Pestieau SR, Esquivel J, Sugarbaker 
PH – Pleural extension of mucinous 
tumor in patients with pseudomyxoma 
peritonei syndrome. Ann Surg Oncol 
2000;7:199-203

5 Shapiro JF, Chase JL, Wolff RA, et al. 
– Modern systemic chemotherapy in 
surgically unresectable neoplasms of 
appendiceal origin: a single institution 
experience. Cancer 2010;116:316.

at systemic chemotherapy represents another 
particularity of this case.
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