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1. Introduction

As the world population ages, the incidence of gynecologic cancer in
older adults is increasing more rapidly than in younger patients [1].
Surgery is the cornerstone of gynecologic cancer treatment, but little is
known about optimal therapy in older adults. Preoperative assessment
of older patients is challenging not only due to cancer related factors, but
also because comorbidity, functional status, social network and geriatric
syndromes could play a role in determining the final outcome.
Comprehensive Geriatric Assessment (CGA) is a multidimensional
evaluation of patients’ global health status and consists of validated
scales to identify impairments in geriatric domains. In different Geriatric
Oncology (GO) settings, it has proved to be useful in identifying and
managing underlying undetected medical, functional, and psycho-social
impairments that may interfere with treatment [2].

In IRCSS Policlinico di Sant’Orsola University Hospital of Bologna
(Italy), a collaborative program involving oncologic gynecologists and a
geriatrician trained in GO has been in place since 2015. The main pur-
pose is to develop a GO collaborative care intervention to enhance the
quality of life, symptom burden, and functional outcomes in patients
over 65 years old with gynecologic cancer. CGA is performed not only to
help decide on a final cancer treatment plan, but also to provide a
geriatric intervention plan for overall patient management before and
during treatment. In the present study, we evaluated the associations of
pre- and intra-operative variables including CGA with surgical compli-
cations in older patients who participated in our pilot GO program and
underwent a surgical treatment for gynecologic cancer.
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2. Material and Method
2.1. Patient Criteria and CGA Interview

From February 2015 to February 2020, we screened a total of 100
consecutive patients referred for CGA by gynecologic oncologists in
Bologna University Hospital for eligibility. Inclusion criteria were: age
>65 years, a gynecologic cancer diagnosis other than breast and vulvar-
vaginal cancer, elective surgery, and signed informed consent. Exclusion
criteria were: benign or borderline neoplasia at pathology diagnosis and
final cancer treatment plan not including surgery. A total of 55 patients
were included for the present analysis.

For all patients referred to CGA, a Geriatric 8 (G8) score was calcu-
lated by gynecologic oncologists. The G8 is a screening tool that includes
seven items from the MiniNutritional Assessment (MNA) and age, with
final scores ranging from O to 17, and < 14 indicating a geriatric risk
profile [3]. CGA was performed by a single geriatrician, trained in GO, to
eliminate interoperative variability. A validated Italian version of each
instrument in CGA was used in patient interview. Corresponding cut-offs
were chosen according to previous studies.

Functional status was assessed by Katz Activities of Daily Living scale
(ADL) [4], Lawton Instrumental Activities of Daily Living scale (IADL)
[5], Eastern Cooperative Oncology Group Scale for Performance Status
(PF) [6] and Timed Up and Go (TUG) test [7]. We chose the Cumulative
Illness Rating Scale-Geriatric (CIRS-G) to assess comorbidity [8]. Poly-
pharmacy was defined as taking five or more medications for 90 days or
more. Nutrition was assessed with the MNA [9]. All patients underwent
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Mini Mental State Examination (MMSE) as cognitive impairment
screening tool [10]. A short form of Geriatric Depression Scale, Mini-
Geriatric Depression Scale (Mini-GDS), was used to screen for depres-
sion symptoms [11]. We asked whether patients lived alone as a social
support indicator.

2.2. Postoperative Data Collection

After CGA, a multidisciplinary meeting was held for discussion of
each patient’s treatment plan and, in case of elective surgery, preoper-
ative anesthesia consultation was performed. An anesthesiologist
assessed patient’s physical health status according to American Society
of Anesthesiologists (ASA) classification [12]. All patients underwent a
30-day postsurgical clinical examination by a gynecologic oncologist.
Length of operation, procedures performed, residual disease, and 30-day
postoperative complications (POCs) were recorded by a gynecologic
oncologist. We used the Surgical Complexity Scoring (SCS) system
validated by Aletti et al. in gynecologic oncology: scores ranging from 1
to 3 were assigned to each surgical procedure based on its complexity
[13]. A POC was defined as any event occurring within 30 days of sur-
gery, and was graded according to Clavien-Dindo classification [14].
Due to possible report bias of grade one complications, we only
considered grade 2 or higher complications as outcome variables. All
outcomes were entered into a password-protected database and
reviewed by a gynecologic oncology team physician.

2.3. Data Analysis

Statistical analysis was performed using SPSS for Windows v.25
(SPSS Inc., Chicago, IL, USA). Continuous variables were reported using
mean and standard deviation (SD) or median and interquartile range
(IQR), as appropriate. Absolute prevalence and percentage were used for
categorical variables. Univariate analyses were performed to test the
significance of each variable in relation to the outcome, using the chi
square test or Fisher’s exact test for dichotomous variables and the
Mann-Whitney U test for continuous variables. Factors associated with
the outcome were identified using multivariate logistic regression and
results were summarized with odds ratios (ORs) along with a 95%
confidence interval (95%CI). P values <0.05 were considered statisti-
cally significant.

3. Results
3.1. Baseline Characteristics

A total of 55 patients (55% of those referred to CGA) were included.
The most represented age group was 70-74 years (21 patients, 38.2%).
All patients had a primary gynecologic cancer: 26 epithelial ovarian
cancers, one squamous cell carcinoma of the cervix, 26 endometrial
cancers, and two uterine sarcomas. Thirty-four interventions could be
considered as primary surgery and in 46 cases cytoreduction was com-
plete. Only three interventions had macroscopic residual tumour at
primary cancer site and all endometrial cancer surgeries were RO (a
microscopically margin-negative resection). Twenty patients had lapa-
roscopic surgery, five patients had robotic surgery; 14 (25.4%) patients
had intermediate or high complexity surgery. Median hospital stay was
five days and only four patients were discharged from our hospital after
ten days.

Our population had a good geriatric profile: only 27 (49.1%) patients
had a G8 score < 14, 94.5% and 90.9% were independent in ADL and
IADL, respectively, 67,3% completed TUG in less than 10 seconds,
23.6% were living alone, 29.1% had at least one severe comorbidity in
addition to cancer, median number of comorbidities was 4, poly-
pharmacy was present in 23.6% of patients, depression screening was
positive for 23.6% of patients, only 9.1% tested positive for cognitive
impairment, and nutritional assessment identified risk of malnutrition in
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40% of patients. Pre-anesthesia assessment resulted in 58.7% patients
classified as ASA 3 and none as ASA 1.

3.2. Postoperative Complications

We recorded postoperative complications rated greater than grade 2
on the Clavien-Dindo classification for 16 patients (29.1%). Most of
these events were graded as minor. In univariate analysis, only G8 was
significantly associated with POCs. Both age and SCS, treated as quan-
titative variables, did not reach statistical significance. Among CGA and
oncological/surgical variables, only G8, polypharmacy, laparotomy,
and cancer type were selected to be tested in multiple logistic regression
analysis to adjust for multiple risk factors. In a multivariable logistic
model adjusted for age and surgical complexity, the only variable found
to be independently associated with POCs was G8(Table 1).

4. Discussion

To the best of our knowledge, only one previous study has examined
the predictive value of CGA components in gynecologic cancer surgery
[15]. It was a prospective study of 60 consecutive patients >70 years of
age admitted to Seoul National University Hospital for elective surgery
in gynecologic cancer treatment. Interviews for CGA were conducted
one or two days prior to surgery by a gynecologic oncologist with
training in geriatrics. The study included low complexity procedures
such as vaginal hysterectomy and vulvar wide excision; only one lapa-
roscopy surgery was performed. Surgical complexity was the only in-
dependent POCs predictor, including any POC and those of grade 2 or
higher.

One of the strengths of our pilot GO program was the crosstalk be-
tween geriatrician and gynecologic oncology team; CGA results were
interpreted in relation to cancer treatment and geriatric intervention
plan. Patients were selected after discussion between geriatrician and
surgeon, so treatment was carefully considered and a population with a
good geriatric profile underwent surgery. This may explain the fact that
most of the patients who received surgery were rather fit and that CGA
variables were not related to complications. A relevant number of pa-
tients underwent complex surgery and optimal cytoreduction, regardless
of multiple surgical risk factors. Unlike the study by Suh and al., almost
half of patients had laparoscopic or robotic surgeries. In terms of study
limitations, the small sample size and the low rate of POCs has lowered
the statistical power of the results and, since it is single institution study,
postoperative outcomes could have been influenced by the skills and
quality of surgeons and medical staff. Moreover, we included only pa-
tients referred for CGA by gynecologists, thus missing patients over 65
years of age who underwent surgery without a preoperative CGA,
leading to possible selection bias.

This is a prospective explorative study on CGA predictive value in a
neglected setting, such as gynecologic cancer surgery in older adults.
Our findings suggest that the G8 screening tool could be also a 30-day
POCs predictor. Larger and multicenter studies are needed to confirm

Table 1
Multivariate analysis of the association between components of CGA and sur-
gical complications adjusted for age and surgical Complexity Score.

CGA components and other characteristics Any complication

OR 95%CI p

G8 <14 4.80 1.30-17.66 0.018
Age 1.10 0.96-1.26 0.155
> 5 medications 2.78 0.69-11.16 0.209
Open surgery (or converted to open surgery) 2.99 0.72-12.48 0.229
Surgical Complexity Score 1.10 0.78-1.55 0.434
Ovarian cancer 1.02 0.22-4.70 0.697

Abbreviations: CGA = comprehensive geriatric assessment, OR = odds ratio, CI
= confidence interval, G8 = geriatric 8.
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these results and to focus on post-surgery quality of life and functional
status.
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