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ABSTRACT

Objectives: The incidence of gynecologic malignancies increases with age, yet evidence on surgical outcomes in
very elderly women is limited. This study evaluated the prognostic performance of POSSUM and P-POSSUM scoring
systems in women aged 75-89 years undergoing surgery for gynecologic cancers and compared survival outcomes
with those aged 290 years.

Methods: A retrospective single-center study was conducted at Basaksehir Cam and Sakura City Hospital, Turkiye,
including 178 patients (153 aged 75-89 years; 25 aged 290 years) who underwent surgery between June 2020 and
April 2025. Clinical, laboratory, and operative data were collected to calculate POSSUM and P-POSSUM scores. Primary
outcome was overall survival (OS); secondary outcomes were progression-free survival (PFS), 30-day complications,
and 30-day mortality. Statistical analyses were performed using jamovi 2.5.0. Group comparisons employed the
Mann-Whitney U and chi-square tests, while survival was analyzed with Kaplan—Meier curves and log-rank tests

Results: Median BMI, hemoglobin, and CRP did not differ between elderly and senior groups. POSSUM physiological

scores and predicted morbidity/mortality were significantly higher in seniors (p < 0.001), whereas operative scores

were similar. One-, three-, and five-year survival rates were 77%, 68%, and 51% for elderly patients, and 93%, 76%, and

69% for seniors, respectively, with no significant difference (p = 0.496). Survival varied by tumor site (p = 0.002) and ARTICLE HISTORY
histopathological subtype (p = 0.008), with poorer outcomes in ovarian and serous carcinomas. Recieved 26.10.2025

Conclusion: POSSUM and P-POSSUM models overestimated perioperative risks in very elderly women, while observed ~ Accepted 01.12.2025
outcomes were comparable to younger elderly patients. Chronological age alone should not contraindicate surgery;
carefully selected women 290 years may achieve meaningful survival outcomes.
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OZET

Amag: Jinekolojik malignitelerin insidansi yasla birlikte artmaktadir; ancak ¢ok ileri yash kadinlarda cerrahi sonuglara
iliskin kanitlar sinirhdir. Bu galisma, 75-89 yas araligindaki kadinlarda jinekolojik kanser cerrahisi sonrasi POSSUM
ve P-POSSUM skorlama sistemlerinin prognostik performansini degerlendirmeyi ve 290 yasindaki hastalarla sagkalim
sonuglarini karsilastirmayi amagladi.

Gere¢ ve Yontemler: Haziran 2020 ile Nisan 2025 tarihleri arasinda Tirkiye, Basaksehir Cam ve Sakura Sehir
Hastanesi’nde cerrahi uygulanan toplam 178 hasta (153’ 75-89 yas, 25’i 290 yas) retrospektif olarak incelendi.
POSSUM ve P-POSSUM skorlarini hesaplamak amaciyla klinik, laboratuvar ve operatif veriler toplandi. Birincil sonug
olgtu genel sagkalim (OS); ikincil sonug olgutleri progresyonsuz sagkalim (PFS), 30 guinliik komplikasyon orani ve
30 giinlitk mortaliteydi. istatistiksel analizler jamovi 2.5.0 programi ile yapildi. Gruplar Mann—-Whitney U ve ki-kare
testleriyle karsilastirildi; sagkalim analizleri Kaplan—Meier egrileri ve log-rank testleri ile degerlendirildi.

Bulgular: Medyan BKi, hemoglobin ve CRP diizeyleri yasli ve ileri yash gruplar arasinda anlamli farkllik géstermedi.
POSSUM fizyolojik skorlari ile 6ngdrilen morbidite/mortalite oranlari ileri yagl grupta anlamli derecede daha yiiksekti
(p < 0.001), ancak operatif skorlar benzerdir. Birinci, Gglincti ve besinci yil sagkalim oranlari sirasiyla yasl hastalarda
%77, %68 ve %51; ileri yasl hastalarda %93, %76 ve %69 olarak bulundu (p = 0.496). Sagkalim, timér lokalizasyonuna
(p =0.002) ve histopatolojik alt tipe (p = 0.008) gore farklilik gostermekte olup, over ve serdz karsinomlarda daha kotu
sonuglar izlendi.

Sonug: POSSUM ve P-POSSUM modelleri, ¢ok ileri yasl kadinlarda perioperatif riski oldugundan yiiksek tahmin
etmistir. Ancak gozlenen sonuglar daha geng yasli hastalarla karsilastirilabilir bulunmustur. Kronolojik yas tek basina
cerrahi icin kontrendikasyon olarak degerlendirilmemelidir; dikkatle segilen 290 yas hastalarda anlamli sagkalim elde
edilebilir.
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INTRODUCTION

With the global increase in life expectancy,
the burden of cancer in older adults is rising
rapidly. Between 2010 and 2030, the incidence
of cancer among adults aged 265 years is
projected to increase by 67%, compared to only
11% in younger adults (1). Gynecologic cancers,
particularly ovarian cancer, show a strong
association with advancing age. Nearly 43% of
new ovarian cancer cases occur in women aged
265 years, and about half of these are diagnosed
in women older than 75 years (2). According
to the World Health Organization (WHO), the
population aged 75—-89 years is categorized as
“elderly-old,” representing a group with distinct

physiological and health-related challenges (3).

Older patients often present with comorbidities,

polypharmacy, and reduced functional
reserve, complicating treatment decisions in
gynecologic oncology (4,5). Comprehensive
geriatric assessment has been recommended
to evaluate physical, cognitive, nutritional,
and psychosocial domains (5). Nevertheless,
practical risk stratification tools remain essential
in surgical oncology. The Physiological and
Operative Severity Score for the Enumeration of
Mortality and Morbidity (POSSUM), introduced
by Copeland et al. in 1991, and its modified
Portsmouth version (P-POSSUM),

in 1998, have been widely applied in general

proposed

and oncologic surgery . These models combine
physiological and operative parameters to
predict morbidity and mortality and have
been validated in various surgical populations,
including gastrointestinal and head and neck

cancers (6,7).

Ingynecologiconcology, however, the prognostic
performance of POSSUM and P-POSSUM in
geriatric patients remains poorly studied. Prior

reports suggest that age alone should not be
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a contraindication to surgery in gynecologic
malignancies, and that survival outcomes may
be comparable to younger cohorts if patients
Yet,
there is no consensus regarding perioperative

can tolerate cytoreductive procedures .

risk assessment in this population, and clinical
decision-making is often complicated by the

heterogeneity of elderly patients (8,9).

Objective: The present study aimed to evaluate
survival outcomes of women aged 75-89
years undergoing surgery for gynecologic
malignancies, using POSSUM and P-POSSUM
scores as predictive tools for morbidity and

mortality.
MATERIALS AND METHODS

Study Design and Setting: Aretrospective single-
center study was conducted at the Department
of Gynecologic Oncology Surgery, Basaksehir
Cam and Sakura City Hospital, Istanbul, Turkiye.
The

undergoing surgery between June 2020 and

study included consecutive women
April 2025. This study was approved by the
Basaksehir Cam and Sakura City Hospital
Scientific Research Ethics Committee (Approval
No: KAEK/28.05.2025.134, Approval Date: 28
May 2025). Patient consent was waived due
to retrospective design, as approved by the
Ethics Committee. This study was conducted in

accordance with the Declaration of Helsinki.
Eligibility Criteria:

J Inclusion: Female patients aged 75-89
years who underwent surgery for gynecologic
malignancies.

o Exclusion: Patients with non-gynecologic
primary malignancies, age <75 or >89 years,

and inoperable cases treated without surgery.

Data Collection: Clinical and laboratory

parameters were retrieved from the hospital
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electronic database. Variables included: age,
body mass index (BMI), hemoglobin, leukocyte
count, C-reactive protein (CRP), tumor site,
histology, FIGO stage, type of procedure,
blood loss, contamination level, urgency, and

POSSUM/P-POSSUM scores.
POSSUM and P-POSSUM Variables

For each patient, the Physiological and
Operative Severity Score for the Enumeration
of Mortality and Morbidity (POSSUM) and the
Portsmouth modification (P-POSSUM) were
calculated according to the original descriptions
of Copeland et al. and Prytherch et al. (6,7).
The POSSUM scoring system consists of two
components: a 12-item physiological score
and a 6-item operative score. The physiological
score included preoperative variables such as
age, cardiac status, respiratory status, systolic
blood pressure, heart rate, Glasgow Coma
Scale, hemoglobin level, white blood cell count,
serum urea, serum sodium, serum potassium,
The
operative score incorporated intraoperative

the the

and  electrocardiographic  findings.

variables including severity of
procedure (minor, moderate, major, or major+),
number of procedures performed, estimated
intraoperative blood loss, degree of peritoneal
contamination, presence of malignancy, and

urgency of surgery (elective vs. emergency).

Each variable was categorized into four
predetermined levels and assigned a weight of
1, 2,4, or 8 points following the original POSSUM
definitions. Total physiological and operative
scores were obtained by summing individual
item scores. In cases where a single parameter

III

was unavailable, the nearest “normal” category
was selected to avoid artificial inflation of
predicted risk estimates. Predicted morbidity

according to the POSSUM model was calculated
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using the equation:

In[Rm/(1-Rm)] =-5.91+(0.16 x physiological

score) + (0.19 x operative score),

where Rm represents the estimated

postoperative morbidity risk.

Predicted mortality using the P-POSSUM

equation was calculated as follows:

In[R/(1-R)]=-9.065 + (0.1692 x physiological

score) + (0.1550 x operative score),

where R denotes the predicted probability of

postoperative mortality

POSSUM
were calculated using 12 physiological and 6
P-POSSUM mortality

was estimated with the standard equation (7).

Risk Score Calculation: scores

operative parameters.

Outcomes:

J Primary: Overall survival (OS).

o Secondary: Progression-free survival
(PFS), 30-day complications, and 30-day
mortality.

Statistical Analysis

Data were analyzed using jamovi version
2.5.0 (The jamovi project, Sydney, Australia).
Continuous variables were presented as median
(minimum—-maximum) values due to non-
normal distribution, which was assessed with
the Shapiro—Wilk test. Comparisons between
elderly (75-89 years) and senior (290 years)
patients were performed using the Mann—
Whitney U test for continuous. POSSUM and
P-POSSUM morbidity and mortality predictions
were calculated according to standard scoring
systems. Survival outcomes were estimated
using the Kaplan—Meier method, and survival
rates at 1, 3, and 5 years were reported with

95% confidence intervals. Differences in survival
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curves between groups (age, primary tumor
site, histopathological subtype, and FIGO stage)
were evaluated with the log-rank test. P-value
<0.05 was considered statistically significant.

RESULTS
Patient Characteristics and Group Comparisons

A total
comprising 153 elderly patients (75—-89 years)

of 178 patients were included,
and 25 senior patients (290 years). Descriptive
statistics are presented in Table 1. Median
BMI was 30.10 kg/m? in the elderly group and

28.55 kg/m? in the senior group (p = 0.285).
Median hemoglobin levels were 12.10 g/dL and
12.20 g/dL in the elderly and senior groups,
respectively (p =0.644). Median CRP levels were
4.55 mg/L in elderly patients and 2.50 mg/L in
senior patients (p = 0.163). Physiologic Score,
Estimated Morbidity (POSSUM), Estimated
Mortality (POSSUM), and Estimated Mortality
(PPOSSUM) differed significantly between the
groups (all p <0.001). Median Operative Scores
were 8 in both groups (p = 0.701).

Table 1. Descriptive Statistics and Group Comparisons Between Elderly and Senior Patients

Variable Elderly (75—89 years) Senior (290 years) P value
2 .

Eil\z/llll)(kg/m ) (E:151, 30.10(13.7-71.33) 28.55 (22.22-38.06) 0.285
Hemoglobin (g/dL) a a
(E:153, 5:25) 12.10 (1.8-15.6) 12.20 (8.8-15.7) 0.644
E.RIF;)(mg/ L) (E:146, 4.55 (0.3-386.0) 2.50 (0.8-41.3) 0.163
Physiologic Score
(E:153, 5.25) 19 (8-27) 23 (16-27) <0.001
Operative Score (E:153, 8 (3-12) 8 (5-12) 0.701
S:25)
Estimated Morbidity 0.15 (0.02-0.50) 0.28 (0.07-0.46) <0.001
(POSSUM) (E:153, S:25) e AT oo ‘
Estimated Mortality
(POSSUM) (E<153, 5:25) 0.03 (0.00-0.10) 0.05 (0.01-0.09) <0.001
Estimated Mortality
(PPOSSUM) (E:153, 0.00 (0.00-0.01) 0.00 (0.00-0.01) <0.001

S:25)

BMI = Body Mass Index, CRP = C-reactive proteinE = Elderly, S = Senior, POSSUM = Physiological and Operative Severity Score for the enUmeration of Mortality and Morbidity, PPOSSUM =
Portsmouth-POSSUM. Data are presented as median (min—max), comparisons were performed using Mann-Whitney U test.

Survival Analysis by Age Group

Survival outcomes by age group are summarized
in Table 2. Elderly patients (n = 153) had 34
observed events, while senior patients (n =
25) had 6 observed events. One-year survival
was 77% (95% Cl: 68—87) for elderly and 93%
(95% Cl: 87-100) for senior patients. Three-
year survival was 68% (95% Cl: 57-81) and 76%
(95% Cl: 62-92), and five-year survival was
51% (95% Cl: 38—-70) and 69% (95% CI: 53-90),
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respectively. The log-rank test comparing the
groups was not significant (x> = 0.46, df =1, p
=0.496).

Survival Analysis by Primary Tumor Site

Survival by tumor site is presented in Table
3. Median survival was reached for ovarian
cancer (875 days, 95% Cl: 569-1272) but not
for cervical or endometrial cancers. Overall

log-rank test showed significant differences
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Table 2. Survival Analysis by Age Group

I Sl N Observed Expected 1-year 3-year 5-year

8 P Events Events Survival (%) Survival (%) Survival (%)
Elderly (75~ 153 34 35.37 77 (68-87) 68(57-81) 51 (38-70)
89 years)

i >
3222; (290 25 6 4.63 93 (87-100) 76 (62-92) 69 (53-90)

N = Number of patients Survival estimates are Kaplan—Meier percentages with 95% confidence intervals in parentheses. Log-rank test comparing the two groups: p = 0.496. Age cut-off
(265 years) was determined based on survival outcome using continuous variable analysis (ClinicoPath tool).

Table 3. Survival Analysis by Primary Tumor Site

Median
Tumor Site N Observed Expected Survival l-year 3-year 5-year
Events Events (days) [95%  Survival (%) Survival (%) Survival (%)
(o]} |
Ovary 44 20 10.14 87152(75 5)9_ 82 (70-94) 65(52-80) 50 (36-69)
Cervix 9 1 2.20 NA 89 (68-100) 78 (50-100) 78 (50-100)
Endometrium 125 19 27.66 NA 91(86-97) 85(76-95) 75 (63-89)

NA = Not available (median survival not reached due to censoring). Survival estimates are Kaplan—Meier percentages with 95% confidence intervals in parentheses. Overall log-rank test
comparing the three tumor sites: p = 0.002. Pairwise log-rank comparisons: Ovary vs Cervix: p = 0.107, Ovary vs Endometrium: p < 0.001, Cervix vs Endometrium: p = 0.689

among tumor sites (x> = 12.99, df = 2, p =

0.002). Pairwise comparisons: Ovary vs Cervix

Survival Analysis by Histopathological Subtype

Survival by subtype is presented in Table 4.
Median survival was reached in serous (921
days, 95% Cl: 717—-NA) and Others (1006 days,
95% Cl: 607-NA) subtypes, and not reached
in endometrioid and squamous subtypes.
Overall log-rank test was significant (x*> =

(p =0.107), Ovary vs Endometrium (p < 0.001),
Cervix vs Endometrium (p = 0.689).

11.89, df = 3, p = 0.008). Pairwise comparisons:
Serous vs Endometrioid (p = 0.007), Serous vs
Squamous (p = 0.028), Serous vs Others (p =
0.912), Endometrioid vs Squamous (p = 0.173),
Endometrioid vs Others (p = 0.053), Squamous
vs Others (p = 0.034).

Table 4. Survival Analysis by Histopathological Subtype

Observed

Subtvpe N Expected Median Survival  1-year Survival 3-year 5-year Survival
P Events Events (days) [95% CI] (%) Survival (%) (%)
Serous 61 22 14.34 921 (717-NA) 85 (76-95) 70 (58-85) 55 (42-72)
Endometrioid 72 9 16.25 NA 92 (86-98) 85 (76-95) 75 (63-89)
Squamous 12 0 321 NA 100 (100-100) 103(()(1)())0_ 100 (100-100)
Others 33 9 6.20 1006 (607—-NA) 88 (78-99) 76 (61-92) 65 (50-84)

NA = Not available (median survival not reached due to censoring). Survival estimates are Kaplan—Meier percentages with 95% confidence intervals in parentheses. Overall log-
rank test comparing the four subtypes: p = 0.008, Pairwise log-rank comparisons: Serous vs Endometrioid: p = 0.007, Serous vs Squamous: p = 0.028, Serous vs Others:, p = 0.912,
Endometrioid vs Squamous: p = 0.173, Endometrioid vs Others: z = p = 0.053,Squamous vs Others: p = 0.034
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Survival Analysis by FIGO Stage

Survival by stage is presented in Table 5.
Median survival was reached in stage 3 (921
days, 95% Cl: 717—-NA) and stage 4 (1178 days,
95% Cl: 484—NA), and not reached in stages 1
and 2. Overall log-rank test showed significant
differences among stages (x> = 10.67, df = 3,

Table 5. Survival Analysis by Stage (FIGO)

p = 0.014). Pairwise comparisons: 1 vs 2 (p =
0.119), 1 vs 3 (p = 0.003), 1 vs 4 (p = 0.004), 2
vs 3(p=0.201),2vs 4 (p=0.119),3 vs 4 (p =
0.629).

Kaplan—Meier analyses demonstrated no

significant survival difference between age

groups (Figure 1), while primary tumor site

Stage (FIGO) N Observed Expected Median Survival 1-'year 3-'year 5-year
Events Events (days) [95% CI]  Survival (%) Survival (%) Survival (%)
1 40 3 10.63 NA 93 (85-100) 85(73-100) 78 (62-97)
2 57 9 10.57 NA (1006) 91(84-99) 82(70-96) 75 (61-91)
3 64 21 14.87 921 (717-NA)  88(79-97) 70 (58-84) 55 (42-72)
4 17 7 3.93 1178 (484-NA) 95 (82-100) 82 (64-100) 72 (52-99)

NA = Not available (median survival not reached due to censoring). Survival estimates are Kaplan-Meier percentages with 95% confidence intervals in parentheses. Overall log-rank test
comparing the four groups: p = 0.014. Pairwise log-rank comparisons: 1 vs 2: p=0.119, 1 vs 3: p = 0.003, 1 vs 4: p = 0.004, 2 vs 3: p=0.201, 2 vs 4: p = 0.119, 3 vs 4:, p = 0.629
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Figure 1. Kaplan—Meier Survival Curve by
Age Group

showed clear disparities, with ovarian cancer
associated with poorer outcomes (Figure
2). Survival also varied by histopathological
subtype, with serous carcinoma showing the
worst prognosis (Figure 3), and by FIGO stage,
where advanced stages were associated with

significantly shorter survival (Figure 4).
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Figure 2. Kaplan—Meier Survival Curves by
Primary Tumor Site

DISCUSSION

This  study  evaluated geriatric women
undergoing surgery for gynecologic
malignancies, comparing POSSUM  and

P-POSSUM predicted risks with observed

outcomes. Although patients aged =90 years

had higher physiological scores and predicted
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Figure 3. Kaplan—Meier Survival Curves by
Histopathological Subtype

morbidity/mortality, actual survival outcomes
and 30-day results did not significantly differ
from those of patients aged 75-89 years.
Interestingly, absolute survival rates at 1,
3, and 5 years appeared numerically higher
in the senior group, but this difference was
not statistically significant, confirming that
advanced chronological age alone does not
necessarily translate into poorer outcomes.
These findings reinforce that chronological age
alone should not contraindicate surgery in well-

selected patients (1,3,8,9).

Our results align with prior studies questioning
the calibration of POSSUM models. Teeuwen
et al. showed that POSSUM overestimated
mortality while P-POSSUM and CR-POSSUM
underestimated it in colorectal resections, with
limited discriminative ability in malignancy (10).
Similarly, we observed that POSSUM overstated
risks in seniors, while observed outcomes
remained acceptable. Copeland’s original
POSSUM and Prytherch’s P-POSSUM were
designed primarily for surgical audit rather than
individual prognostication, which may explain

the overprediction (6,7).

Tiirk Jinekolojik Onkolojik Dergisi

Otherstudiessupporttheseobservations.Brooks
et al. highlighted limited accuracy of POSSUM in
high-risk surgical patients (11). Horzic et al. and
Tez et al. showed CR-POSSUM had somewhat
improved predictions, but calibration remained
suboptimal in malignancies (12,13). Ferjani et
al. proposed an alternative model with superior
performance in colorectal cancer (14). More
recently, Eswaravaka et al. revisited POSSUM
and P-POSSUM

again confirming their predictive limitations in

in ileal perforation cases,
complex surgical populations (15). Together,
these reports indicate that POSSUM retains
utility for audit and benchmarking but lacks
precision for individualized risk assessment in

oncology.

In addition, survival outcomes in our cohort
varied significantly according to tumor site
and histopathological subtype. Patients
with ovarian cancer, particularly those with
serous carcinoma, demonstrated poorer
survival compared to endometrial cancer and
endometrioid subtypes, which is consistent
with their known aggressive clinical behavior.

These results highlight the importance of
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integrating tumor biology into perioperative
risk stratification alongside scoring systems
such as POSSUM and P-POSSUM.

In our study, the findings that median survival
was notreached for FIGO stagesland Il, whereas
definitive median values were observed
for stages Ill and IV, are consistent with the
results of Inoue et al. (2019), who reported
high five-year survival in elderly patients with
localized (early-stage) ovarian and endometrial
cancers (16). Furthermore, SEER and American
Cancer Society data indicate that endometrial
cancer has excellent five-year survival rates in
localized disease (¥96%), but markedly lower
rates in regional and distant stages (17). When
compared with our stage |-Il groups, our 1-, 3-,
and 5-year survival estimates (e.g., ~93—-100%
for stage 1) appear reasonably consistent with

these population data.

For ovarian cancer, SEER statistics show that
survival is excellent when diagnosed at an early
stage (localized ~92%), while outcomes decline
substantially with distant spread (18). This
pattern supports the decrease in survival we
observed in our stage IlI-IV patients.

Strengths and Limitations: This study’s
strengthsinclude its focus on a narrowly defined
geriatric cohort and use of validated scoring
systems. Limitations include retrospective
design, single-center scope, and small sample

size in the 290 years group.

Implications: POSSUM and P-POSSUM can
support perioperative planning but should
be interpreted cautiously. Integration with

comprehensive  geriatric  assessment s
recommended for individualized risk evaluation

in gynecologic oncology.
CONCLUSION

POSSUM and P-POSSUM scoring systems
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predicted higher morbidity and mortality risk
in very elderly patients (290 years); however,
observed 30-day outcomes and overall survival
did not significantly differ from those aged
75-89 vyears. These findings suggest that
advanced chronological age alone should not
be considered a contraindication for surgical
treatment of gynecologic malignancies. Careful
patient selection and optimization can result in
comparable survival outcomes across geriatric
subgroups. Consistent with prior evidence of
superior outcomes in localized disease and
poorer survival in advanced stages (16—18), our
findings confirm the prognostic relevance of

FIGO staging in elderly gynecologic cancers.
What is Already Known on This Topic?

J POSSUM and P-POSSUM are validated
tools for predicting morbidity and mortality in
general and oncologic surgeries.

o Older age is associated with increased
comorbidity and decreased physiologic reserve,

complicating surgical decision-making.
What Does This Study Add?

J This is one of the first studies to evaluate
POSSUM and P-POSSUM in geriatric gynecologic
oncology.

o Despite higher predicted risks in very
elderly women (290 years), actual survival
outcomes were similar to those of patients

aged 75—-89 years.

o Supports the notion that age alone
should not preclude surgery in gynecologic

malignancies.
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