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ABSTRACT

Objective: To evaluate histopathological subtypes and to assess age and gender wise differences in histopathological subtypes
among patients with peritoneal carcinomatosis presenting at tertiary care hospital of Karachi, Pakistan.

Study Design: Cross-sectional study.

Place and Duration of Study: Medical Oncology Department, Jinnah Postgraduate Medical Center, Karachi Pakistan, from
Apr 2019 to Apr 2020.

Methodology: One forty patients of age less than 70 years of any gender with peritoneal carcinomatosis were enrolled. The
data regarding socio-demographic factors was collected on pre-designed questionnaire. Patients were undergone for CT scan
and results were used to identify cancer type, stage and histological subtype of tumor.

Results: Of 140 patients, the mean age was 44.94+11.62 years. About 78 patients had ovarian cancer (55.7%), 27 had colorectal
cancer (19.3%) and 35 patients had gastric cancer (25%) respectively. Most of the patients had serous histology 36(26%)
followed by adenocarcinoma 33(24%). There was statistically significant difference in histological subtypes with respect to
gender (p=0.001).

Conclusion: Serous histology is the most common histology among patients with peritoneal carcinomatosis and gender-wise
the proportions of histological sub-types varies significantly.
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INTRODUCTION

Invasion of serous membrane lining the
abdominal cavity, coeloma and viscera by malignant
cells in amniotes is termed peritoneal carcinomatosis
(PC) or peritoneal surface malignancy.! PC is a rare
advanced stage malignancy in the human body.>3 The
frequent tumors metastasize to peritoneum are usually
from the ovaries and gastrointestinal tract.* This
disorder is highly associated with progression of
disease and worse prognosis with no more than
palliative treatment options.! Overall age-adjusted
incidence of primary PC (origin of cancer in the
mesothelium of the abdomen) is 6.8 per 1,000,000 and
survival rate varies from 11 to 17 months.?> Whereas
in secondary PC (the dissemination of tumor cells in
the peritoneal cavity from other sites), the median
survival is 5 to 10 months for early stage (0-II) and 2 to
3.9 months for advanced stage (III-IV). According to
site of the primary PC survival rates also vary; 2.9
months for pancreatic origin, followed by 6.9 months
for colorectal origin and 6.5 months for gastric
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respectively.?

Serous carcinoma is the most prevalent
histological form of primary PC, responsible for 10%
of all cancers found in the pelvis.6 Whereas
mesothelioma malignancy is a rare histology but
highly fatal malignancy.? Pleural mesothelioma (PM)
consists of a frequent number of cases and is
accompanied by peritoneal mesothelioma (PM). MPM
typically occurs in 10%-15% of cases of mesothelioma
and nearly 50% of cases of leiomyosarcomas occur in
the retroperitoneum.! The histological types of PC are
significantly associated with prognosis of disease. The
histological subtype such as epithelioid MPM has the
best prognosis with median survival time as 55
months whereas biphasic subtype has median survival
time of 13 months. Additionally, sacromatid
characteristics, invasion depth, completeness of
cytoreduction (2-3) and inflammatory stroma are other
predictors of worse prognosis.l”

Early and accurate detection of hidden malignant
tumors in peritoneum and histology is critical in order
to minimize the overall fatality risk of PC patients. The
goal of this research was therefore to evaluate
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histopathological type and to assess age and gender
wise differences in histopathological subtypes among
patients with peritoneal carcinomatosis presenting at
tertiary care hospital of Karachi, Pakistan. This
research would help to produce evidence that could be
helpful to avoid unresectable tumor treatment and
damage from unnecessary chemotherapy medications.

METHODOLOGY

It was a cross-sectional study conducted at the
department of Medical Oncology of Jinnah
Postgraduate Medical Center (JPMC), Karachi
Pakistan, from April 2019 to April 2020. This research
was approved by JPMC ethical review committee
under the ERC#: NO.F.2-81-IRB/2019-
GENL/18149/JPMC. The sample size of 140 was
calculated using Raosoft online sample size calculator
by taking statistics of serous carcinoma as 10%,°
absolute precision as 5% and level of significance as
5%.

Inclsuion Criteria: All patients of age less than 70
years of any gender with PC were enrolled in the
study using consecutive sampling method.

Exclusion Criteria: Patients with poor performance
status and recurrent disease were excluded from the
study.

Written informed consent was obtained from all
the eligible participants. The data regarding socio-
demographic factors was collected on pre-designed
questionnaire. Patients were undergone for CT scan
and results were used to identify cancer type, stage
and histological subtype of tumor and peritoneal
cancer index score was calculated.

SPSS version 25 was used to analyze data.
Numeric variables like age, BMI and peritoneal cancer
index score. Frequency and percentage were reported
for gender, religion, educational status, socio-
economic status, marital status, addiction, family
history of cancer, types of cancer, histopathological
type and other CT scan findings. Association between
age and gender with histopathological subtypes was
assessed using chi-square test. The p-value of <0.05
was considered as statistically significant.

RESULTS

Of 140 patients, the mean age was 44.94+11.62
years (Range: 20-72 years). Most of the patients were
females 93(66.4%), Urdu speaking 63(45%), married
115(82.1%), had monthly income 15,000-30,000 PKR
78(55.7%) and uneducated 71(50.7%) respectively.

Only 17(12.1%) patients had positive family history of
cancer (Table-I).

Table-I: Characteristics of Patients with Peritoneal
Carcinomatosis
Variables Mean+SD
Age (years) 44.94+11.62
Gender n(%)
Male 47(33.6)
Female 93(66.4)
Ethnicity n(%)
Urdu 63(45)
Sindhi 40(28.6)
Punjabi 12(8.6)
Balochi 10(7.1)
Pashto 8(5.7)
Others 7(5)
Marital status n(%)
Single 24(17.1)
Married 115(82.1)
Divorced 1(0.8)
Monthly income n(%)
<15,000 PKR 54(38.6)
15,000-30,000 PKR 78(55.7)
>30,000 PKR 8(5.7)
Education status n(%)
Uneducated 71(50.7)
Educated 69(49.3)
Family history of cancer n(%)
Yes 17(12.1)
No 123(87.9)

Of 140 patients with PC, 78 patients had ovarian
cancer (55.7%), 27 had colorectal cancer (19.3%) and 35
patients had gastric cancer (25%) respectively. Eighty
one patients had stage Il of cancer (57.9%) and 59
patients had stage IV of tumor (42.1%).

About 36 patients had serous histology (26%), 33
patients had adenocarcinoma (24%), 23 patients had
endometrioid (16%), 21 patients had signet ring cells
and mucinous (15%) and 6 patients had clear cell (4%)
(Figure).

In patients of age<45 years, majority of the
patients had adenocarcinoma (29%) followed by
serous (27%), whereas in patients of age 245 years,
serous was the most frequent histology (25%) followed
by adenocarcinoma and endometrioid each (19.8%)
respectively. There was statistically insignificant
difference in histological subtypes with respect to age
(p=0.641). Among males adenocarcinoma was the
most common histology whereas, in females serous
histology was the most frequent type. There was
statistically significant difference in histological
subtypes with respect to gender (p=0.001) (Table-II).
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Figure: Histopathological Analysis (n=140)

peritoneum, as well as the embryological continuity of
the development of ovarian epithelial cells with
peritoneal mesothelial cells.’? In the present study,
55.7% of the patients had ovarian cancer, 25% had
gastric cancer and 19.3% had colorectal carcinoma.
Literature also showed that 75% of patients with
ovarian cancer, 17% with gastric cancer and 10% of the
patients with colorectal carcinoma had peritoneal
metastases at the time of first diagnosis.1315 Dirisamer
et al., found in their study that 19 patients had ovarian
carcinoma with confirmed peritoneal lesions, 3
patients had colorectal carcinoma with confirmed
peritoneal lesions and only 1 patients had gastric

Table-II: Association of Age and Gender with Histological Subtypes (n=140)

Adenocarcinoma Mucinous Signet ring Serous Clear Endometrioid p-value
cells cell
Age groups
<45 vears 17 7 9 16 3 7
Y 28.8% 11.9% 15.3% 27.1% 5.1% 11.9% 0641

> 45 vear 16 14 12 20 3 16 '
A 19.8% 17.3% 14.8% 247% | 3.7% 19.8%
Gender
Male 26 5 16 0 0 0

55.3% 10.6% 34.0% 0.0% 0.0% 0.0% 0.001*
Female 7 16 5 36 6 23

7.5% 17.2% 5.4% 38.7% 6.5% 24.7%
DISCUSSION carcinoma with confirmed peritoneal lesions.

PCs are a very broad and generally metastatic
group of malignancies diagnosed with loco-regional
involvement at an advanced stage. PCs are typically
lethal and incurable conditions, where curative
resection is no longer a good choice.® However, in
recent decades, modern resection technologies and
advances in PC control have significantly altered the
trajectory of the disease. Efficient approaches have
advanced, allowing improvements in overall and
disease free survival.?

In both female and male patients, PC is
widespread, where malignant peritoneal tumor
deposits may derive from the lungs, gastrointestinal
tract, genital system, or breast. Because of the high
incidence of general colorectal carcinomas, colorectal
carcinomas contribute to a higher incidence of
peritoneal involvement. Around 7% of patients
diagnosed with synchronous PCs.1® Gastric cancer
appears to enter a late stage at first diagnosis, and 14%
of those tumors may have peritoneal metastasis.!! In
46% of cases, ovarian carcinoma also leads to
peritoneal metastasis due to the anatomical location of
the ovaries and their strong contact with the

Mucinous, serous, clear cell, signet ring or
endometrioid, which depend on the organ of origin,
are the typical PC tumour histology.®1? However, the
most common subtype of PC patients with serous
carcinoma deposits accounts for 60% of all PC cases.”
In this study, we have find serous (26%) as the most
frequent histology, accompanied by adenocarcinoma
(24%) and endometrial carcinoma (16%). Because most
serous tumors originate from the fallopian tube or
ovary, females with peritoneal lesions should be
promptly given a gynecological diagnostic work-up.!”
In our study majority of the patients with PC were
females (66.4%). In a study by Klos et al., also found
that females were more affected with PC than males
(78% versus 22%). They also found almost similar
proportion of PC in colorectal tumors.? In the present
study we found males had higher proportion of
adenocarcinoma than females (p=0.001). A large study
conducted at Ireland showed annual incidence of PC
increased from 228 to 402 (1994-2012) and females
were predominant and 70% of them were older than
59 years at the time of first presentation.®
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CONCLUSION

Serous histology is the most common histology among
patients with peritoneal carcinomatosis and gender-wise the
proportions of histological sub-types varies significantly. It
is important for the planning of treatment strategies.

Conflict of Interest: None.
Funding Source: None.
Authors’ Contribution

Following authors have made substantial contributions to
the manuscript as under:

HP & GH: Data acquisition, data analysis, critical review,
approval of the final version to be published.

KM & SZ: Study design, data interpretation, drafting the
manuscript, critical review, approval of the final version to
be published.

PK & MEK: Conception, data acquisition, drafting the
manuscript, approval of the final version to be published.

Authors agree to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

REFERENCES

Anwar A, Kasi A. Peritoneal Cancer. [Updated 2020 Nov 24]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing;
2020 Jan-. Available from:

https:/ /www.ncbi.nlm.nih.gov/books/NBK562138

Goodman MT, Shvetsov YB. Incidence of ovarian, peritoneal,
and fallopian tube carcinomas in the United States, 1995-2004.
Cancer Epidemiol Biomarkers Prev 2009; 18(1): 132-139.

https:/ /doi.org/10.1158 /1055-9965.epi-08-0771

Flanagan M, Solon ], Chang KH, Deady S, Moran B, Cahill R, et
al. Peritoneal metastases from extra-abdominal cancer - A
population-based study. Eur ] Surg Oncol 2018; 44(11): 1811-7.
https:/ /doi.org/10.1016 /i.ejs0.2018.07.049

Mahmoud BE, Abdelzaher AA, Mohamed AA, Metwally LIA.
The role of diffusion-weighted MR imaging in assessment of
peritoneal lesions: radiologic-pathologic correlation. Egypt ]
Radiol Nuclear Med 2020; 51(1): 149.
https://doi.org/10.1186/s43055-020-00271-6

Yun WS, Bae JM. Primary peritoneal serous carcinoma, an
extremely rare malignancy: A case report and review of the
literature. Oncol Lett 2016; 11(6): 4063-4065.

https:/ /doi.org/10.3892/01.2016.4525

Coccolini F, Gheza F, Lotti M, Virzi S, Iusco D, Ghermandi C, et
al. Peritoneal carcinomatosis. World ] Gastroenterol 2013; 19(41):
6979-6994.

https:/ /doi.org/10.3748 / wijg.v19.i141.6979

Liu S, Staats P, Lee M, Alexander HR, Burke AP. Diffuse
mesothelioma of the peritoneum: correlation between

10.

11.

12.

13.

14.

15.

16.

17.

18.

histological and clinical parameters and survival in 73 patients.
Pathol 2014; 46(7): 604-609.

https:/ /doi.org/10.1097 / pat.0000000000000181

Klos D, Risko ], Lovecek M, Skalicky P, Svobodova I, Krej¢i D, et
al. Trends in peritoneal surface malignancies: evidence from a
Czech nationwide population-based study. World ] Surg Oncol
2019; 17(1): 182.

https:/ /doi.org/10.1186/s12957-019-1731-4

Klos D, Rigko ], Stasek M, Lovecek M, Hanuliak J, Skalicky P, et
al. Current status of cytoreductive surgery (CRS) and
intraperitoneal hyperthermic chemotherapy (HIPEC) in the
multimodal treatment of peritoneal surface malignancies. Cas
Lek Cesk 2018; 157(8): 419-428.

Quere P, Facy O, Manfredi S, Jooste V, Faivre ], Lepage C, et al.
Epidemiology, Management, and Survival of Peritoneal
Carcinomatosis from Colorectal Cancer: A Population-Based
Study. Dis Colon Rectum 2015; 58(8): 743-752.
https://doi.org/10.1097 /dcr.0000000000000412

Gill RS, Al-Adra DP, Nagendran ], Campbell S, Shi X, Haase E,
et al. Treatment of gastric cancer with peritoneal carcinomatosis
by cytoreductive surgery and HIPEC: a systematic review of
survival, mortality, and morbidity. ] Surg Oncol 2011; 104(6):
692-698.

https:/ /doi.org/10.1002/js0.22017

Desai JP, Moustarah F. Peritoneal Metastasis. [Updated 2020 Jun
2]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2020 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK541114/

Kok NF, de Hingh IH. Cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy for peritoneal metastases of
colorectal origin. Br ] Surg 2017; 104(4): 313-315.
https://doi.org/10.1002 / bjs.10422

Spiliotis J, Halkia E, de Bree E. Treatment of peritoneal surface
malignancies with hyperthermic intraperitoneal chemotherapy-
current perspectives. Curr Oncol 2016; 23(3): e266-e275.

https:/ /doi.org/10.3747/c0.23.2831

van 't Sant I, Engbersen MP, Bhairosing PA, Lambregts DM]J,
Beets-Tan RGH, van Driel W], et al. Diagnostic performance of
imaging for the detection of peritoneal metastases: a meta-
analysis. Eur Radiol 2020; 30(6): 3101-3112.

https:/ /doi.org/10.1007 / s00330-019-06524-x

Dirisamer A, Schima W, Heinisch M, Weber M, Lehner HP,
Haller ], et al. Detection of histologically proven peritoneal
carcinomatosis with fused 18F-FDG-PET/MDCT. Eur ] Radiol
2009; 69(3): 536-541.

https:/ /doi.org/10.1016 /j.ejrad.2007.11.032

Rosa Agelica Salcedo-Hernandez L-SL-S, Horacio Lopez-Basave,
German Calderillo-Ruiz, Angel Herrera-Gomez. Peritoneal
carcinomatosis of primary peritoneal origin: A short review. J
Cancerol 2014; 1: 55-61.

Solon JG, O'Neill M, Chang KH, Deady S, Cahill R, Moran B, et
al. An 18 year population-based study on site of origin and
outcome of patients with peritoneal malignancy in Ireland. Eur J
Surg Oncol 2017; 43(10): 1924-1931.

https:/ /doi.org/10.1016 /i.ejs0.2017.05.010

Pak Armed Forces Med ] 2025; 75(SUPPL-2): S209



