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Abstract: This study aimed to evaluate oncologic characteristics and surgical outcomes in older
patients with gynecologic cancers. This retrospective study included patients aged ≥65 years who
were diagnosed with gynecologic cancers and underwent surgical treatment between 2005 and
2020. We reviewed the medical records for age at diagnosis, body mass index, American Society of
Anesthesiologists score, comorbidities, postoperative complications, cancer stage, histologic type,
surgical treatment, postoperative outcome, and survival rate. Data were compared between groups
according to the age at the time of diagnosis: <75 years (young-old) and ≥75 years (old-old). In total,
131 patients were identified: 53 (40.5%) with ovarian or primary peritoneal cancer (OC), 44 (33.6%)
with endometrial cancer (EC), 30 (22.9%) with cervical cancer, and 4 (3.1%) with leiomyosarcoma.
The patients’ mean age was 70 (range, 65–83) years; 106 (80.9%) were young-old and 25 (19.1%) were
old-old. Postoperative complications occurred in 19 (14.5%) patients. Four patients died within six
months after surgery, and three died because of disease progression. There was no difference in the
survival rates between the two groups among those with OC and EC. Older patients with gynecologic
cancers showed good surgical outcomes and tolerable postoperative complications. Therefore, we
can safely offer surgical treatment to older patients.
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1. Introduction

The proportion of older patients aged ≥65 years is rapidly increasing, with an esti-
mated proportion of 20% of the world’s population by 2050, and the proportion includes
approximately 60% of patients with cancer [1,2]. Gynecologic cancers are common among
older women. Almost 50% of ovarian cancer (OC) cases are in women aged >65 years, and
endometrial cancer (EC) is diagnosed in older women with a mean age at diagnosis of
68 years [3,4]. Cervical cancer (CC) accounts for a quarter of the cases occurring after the
age of 65 years [5].

Surgical management is the primary treatment for patients with gynecologic can-
cer. The primary treatment for OC and EC is a staged surgery, which includes total
hysterectomy, bilateral salpingo-oophorectomy, and lymphadenectomy. In addition, sur-
gical treatment is primarily considered for early-stage CC up to stage IIA. However, in
the case of older patients with comorbidities such as hypertension, stroke, and heart dis-
ease, doctors and patients may hesitate to consider surgery because of concerns about
complications and the safety of the surgery [6,7]. Previous studies have reported that the
rate of surgical treatment in older patients is significantly lower than that in their younger
counterparts [8–10]. Older patients with OC commonly receive adapted treatment and
are less frequently treated with the standard guideline than younger patients [11]. In
advanced-stage EC, older patients (>75 years) underwent surgery less frequently than
young patients (<55 years) (p < 0.001) [9]. Similar results were noted in early-stage CC;
the surgical treatment rates were 82% in patients aged <50 years and 55% in those aged
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70–79 years [10]. Despite the poor prognostic factors of older patients, previous studies
have reported that they are less often treated with lymphadenectomy, radiotherapy, and
chemotherapy than their younger counterparts [12,13].

It is questionable whether the intensity of surgical treatment adversely affects the
prognosis of older patients with gynecologic cancers and whether the treatment strategies
need to be changed according to age. Therefore, this study aimed to investigate the surgical
outcomes in older patients with gynecologic cancers and compare the surgical outcomes
and survival rates according to age groups.

2. Materials and Methods
2.1. Study Design and Population

This study retrospectively investigated 131 patients aged ≥65 years who underwent
primary surgical treatment for gynecologic malignancy between 2005 and 2020 at Konkuk
University Hospital, South Korea. Patients who did not undergo surgical treatment or had
incomplete medical records were excluded from the study.

After obtaining approval from the Institutional Review Board (number 2022-05-016-
001), we collected the following data: age at diagnosis, body mass index, American Society
of Anesthesiologists Physical Status Classification System (ASA class), previous medical
illness and surgical history, laboratory results, operative time, estimated blood loss, blood
transfusion, pathological results, time from surgery to first diet, follow-up duration, and
survival outcome. The ASA class was evaluated for medical comorbidities before the
surgery and was usually graded by an anesthesiologist. The ASA classes range from 1
to 6, with a lower score indicating a healthier status [14]: ASA class 1, healthy patients;
ASA class 2, mild systemic disease including obesity and well-controlled hypertension
(HTN) or diabetes mellitus (DM); ASA class 3, severe systemic disease including active
hepatitis, implanted pacemaker, and poorly controlled HTN or DM; class 4, severe systemic
disease that is a constant threat to life; class 5, a moribund patient who is not expected to
survive without operation; and class 6, a declared brain-dead patient [14]. Herein, HTN
was separated from other cardiovascular diseases because it is common in geriatric patients.
Angina, cardiac arrhythmia, and heart failure were covered by cardiovascular disease.

2.2. Primary Outcome

The surgical outcomes included intra- and postoperative outcomes. The estimated
blood loss was usually calculated by anesthesiologists who were attending the surgery.
The postoperative outcomes were defined as any unexpected symptoms until 30 days
postoperatively, and interventions to treat these complications were investigated. For the
comparison of postoperative complications and survival outcomes, patients were classified
into two groups according to age at the time of diagnosis: young-old, <75 years, and
old-old, ≥75 years.

2.3. Statistical Analysis

The continuous variables were analyzed using the independent t-test and analysis of
variance. The categorical variables were analyzed using the chi-square or Fisher’s exact
test. Kaplan–Meier analysis and log-rank tests were used to compare the overall survival
between the age groups. Data were analyzed using SPSS version 26 (IBM Corp., Armonk,
NY, USA). A p value < 0.05 was considered statistically significant.

3. Results

During the study period, 251 patients aged 65 years or older were diagnosed with
gynecologic cancer. Among them, 120 patients who did not undergo surgical treatment
and two patients with incomplete medical records were excluded from the study analysis.
The clinical characteristics of the study population are summarized in Table 1. The patients’
mean age was 70 years (range, 65–83 years). Forty-five (34.4%) patients had a history of
abdominal surgery, and ninety-three (70.1%) patients had at least one medically diagnosed
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illness. Among them, 87 patients had one or more major comorbidities including hyper-
tension, diabetes mellitus, previous malignancy, cardiovascular disease, cerebrovascular
disease, asthma, thyroid disease, and renal disease. The most common illness was HTN
(51.9%), followed by DM (21.4%). Ten of the patients had a history of cancer. According to
gynecologic cancer types, 53 patients (40.5%) had OC, 44 (33.6%) had EC, 30 (22.9%) had
CC, and 4 (3.1%) had leiomyosarcoma.

Table 1. Preoperative characteristics (n = 131).

Variables Number of Patients (%)

Age
65–74 years 106 (80.9)
≥75 years 25 (19.1)

BMI (kg/m2)
<18.5 4 (3.1)
18.5–22.9 45 (34.4)
23–24.9 35 (26.7)
25–29.9 32 (24.4)
≥30 14 (10.7)

Past abdominal surgery 45 (34.4)
ASA class

1 15 (11.5)
2 93 (71.0)
3 23 (17.6)

Number of major comorbidities
0 44 (33.6)
1 51 (38.9)
2 30 (22.9)
3 5 (3.8)
4 1 (0.8)

Major comorbidities
Hypertension 68 (51.9)
Diabetes mellitus 28 (21.4)
Previous malignancy 10 (7.6)
Cardiovascular disease 7 (5.3)
Cerebrovascular disease 5 (3.8)
Asthma 5 (3.8)
Thyroid disease 5 (3.8)
Renal disease 2 (1.5)

Type of gynecologic malignancy
Ovarian or primary peritoneal cancer 53 (40.5)
Endometrial cancer 44 (33.6)
Cervical cancer 30 (22.9)
Leiomyosarcoma 4 (3.1)

BMI, body mass index; ASA, Anesthesiologists Physical Status.

Analysis of clinical characteristics according to the gynecologic cancer type was per-
formed (Table 2). In the OC group, the mean age of the patients was 71.1 years. Thirty-five
(66%) patients were diagnosed at an advanced stage (stages III and IV). Histologically, the
serous and non-serous types were observed in 34 (64.2%) and 19 (35.8%) patients, respec-
tively. Optimal debulking surgery, which means no gross residual disease, was achieved in
36 patients (67.9%). Adjuvant chemotherapy was administered to 39 (73.6%) patients. In
the EC group, the patients’ mean age was 69.9 years. Endometrioid and non-endometrioid
histologies were observed in 27 (61.4%) and 17 (38.6%) patients, respectively. Lymphadenec-
tomy was performed in 33 patients (75.0%), and adjuvant treatment was administered to
32 (72.7%) patients (11 patients in chemotherapy, 15 patients in chemotherapy, and 6 pa-
tients in chemoradiation therapy). In the CC group, the mean age of the patients was
68.8 years. Squamous cell carcinoma (SCC) and non-SCC histologies were observed in 26
(86.7%) and 4 (13.3%) patients, respectively. All of the non-SCC histologies were adenocar-
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cinoma. A radical hysterectomy was performed in 66.7% of patients, while others under-
went simple hysterectomy. Adjuvant treatment was administered to 14 (46.7%) patients
(13 patients in concurrent chemoradiation therapy and 1 patient in radiation therapy).
When compared by cancer type, the age at diagnosis did not show a significant difference
(p = 0.081). The cancer stage was significantly more advanced in the OC group than in the
EC and CC groups (p < 0.001 and p < 0.001, respectively). More patients in the advanced
stage had EC than CC (p = 0.028). A laparotomy was performed significantly more often
in the OC group than in the EC and CC groups (p < 0.001 and p = 0.001, respectively). A
lymphadenectomy was performed in more than half of the patients among all cancer types.
Four patients with leiomyosarcoma were diagnosed at a mean age of 70.1 years. All patients
underwent a debulking surgery by laparotomy. The histopathologic results were shown
one patient in stage IB, two patients in stage IIIA, and one patient in stage IVA. There were
no postoperative complications and the average hospital stay was 10.1 days. The stage
I patient who received adjuvant chemoradiation therapy have been alive for more than
three years so far. The other two patients who did not receive adjuvant therapy died within
one year. One patient with stage IVA died ten years after primary debulking surgery and
adjuvant chemotherapy.

Table 2. Analysis of clinical characteristics according to the gynecologic cancer type.

Variables Ovarian Cancer (n = 53) Endometrial Cancer (n = 44) Cervical Cancer (n = 30)

Age (mean ± SD) 71.1 ± 4.9 69.9 ± 4.4 68.8 ± 3.2
65–74 years 40 (75.5) 36 (81.8) 28 (93.3)
≥75 years 13 (24.5) 8 (18.2) 2 (6.7)

FIGO stage
I 11 (20.8) 24 (54.5) 23 (76.7)
II 7 (13.2) 6 (13.6) 4 (13.3)
III 23 (43.4) 9 (20.5) 2 (6.7)
IV 12 (22.6) 5 (11.4) 1 (3.3)

Surgical approach
Laparoscopy 2 (3.8) 13 (29.5) 9 (30.0)
Laparotomy 51 (96.2) 25 (56.8) 19 (63.3)
Vaginal - 6 (13.6) 2 (6.7)

Type of hysterectomy
Simple hysterectomy - 24 (54.5) 10 (33.3)
Radical hysterectomy - 20 (45.5) 20 (66.7)

Lymphadenectomy 33 (62.3) 33 (75.0) 20 (66.7)
Adjuvant treatment

None 14 (26.4) 12 (27.3) 16 (53.3)
Chemotherapy 39 (73.6) 11 (25.0) -
Radiotherapy - 15 (34.1) 1 (3.3)

CCRT or chemotherapy + radiotherapy - 6 (13.6) 13 (43.3)

SD, standard deviation; FIGO, International Federation of Gynecology and Obstetrics; lymphadenectomy, pelvic
and paraaortic lymphadenectomy; CCRT, concurrent chemoradiation therapy.

The clinical characteristics and surgical outcomes were compared between the young-
old and old-old groups (Table 3). The old-old group had significantly more patients with
ASA class 3 than the young-old group (p = 0.016). Although the preoperative hemoglobin
level was significantly lower in the old-old group than in the young-old group (p < 0.001),
the postoperative hemoglobin level and transfusion rate were not significantly different
between the two groups. The type or stage of gynecologic malignancy and method of
surgical approach were not significantly different between the two groups. Radical hys-
terectomy showed no significant difference according to the age in the patients including
EC and CC (p = 0.097). Optimal debulking surgery of OC patients was not significantly
different between the two groups (p = 1.000). In addition, the lymphadenectomy was
not significantly different between the two groups (p = 0.172). The time to recovery from
surgery was not significantly different between the two groups. The mean durations from
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surgery to liquid diet were 3.2 days and 3.7 days in the young-old and old-old groups,
respectively (p = 0.292). The durations of hospital stay were 10.0 days and 11.2 days in
the young-old and old-old groups, respectively (p = 0.254). Postoperative complications
occurred in 19 (14.5%) patients, including 13 in the young-old group and 6 in the old-old
group. There was no significant difference between the two groups (p = 0.202). The most
common complication was ileus, which was resolved with conservative management.
Interventions for complications were required in 8 patients. There were 4 wound repairs,
1 double J-stent placement, 1 L-tube placement, 1 colostomy, and 1 percutaneous catheter
drainage insertion.

Table 3. Comparison of clinical characteristics and surgical outcomes between the young-old and
old-old groups.

Variables Young-Old (n = 106) Old-Old (n = 25) p Value

BMI (kg/m2) 24.8 ± 4.0 23.6 ± 3.6 0.188
ASA class

1 or 2 92 (86.8) 16 (64.0) 0.016
3 14 (13.2) 9 (36.0)

Number of comorbidities
≤1 68 (64.2) 12 (48.0) 0.136
≥2 38 (35.8) 13 (52.0)

Past abdominal surgery
No 68 (64.2) 18 (72.0) 0.494
Yes 38 (35.8) 7 (28.0)

Type of gynecologic malignancy
Ovarian or primary peritoneal cancer 40 (37.7) 13 (52.0) 0.069
Endometrial cancer 36 (34.0) 8 (32.0)
Cervical cancer 28 (26.4) 2 (8.0)
Leiomyosarcoma 2 (1.9) 2 (8.0)

FIGO stage
I 48 (45.3) 11 (44.0) 0.962
II 14 (13.2) 3 (12.0)
III 28 (26.4) 8 (32.0)
IV 16 (15.1) 3 (12.0)

Surgical approach
Laparoscopy 21 (19.8) 3 (12.0) 0.237
Laparotomy 77 (72.6) 22 (88.0)
Vaginal 8 (7.5) 0

Type of hysterectomy †

Simple hysterectomy 32/64 (50.0) 2/10 (20.0) 0.097
Radical hysterectomy 32/64 (50.0) 8/10 (80.0)

Optimal debulking ‡

No 13/40 (32.5) 4/13 (30.8) 1.000
Yes 27/40 (67.5) 9/13 (69.2)

Lymphadenectomy
No 35 (33.0) 12 (48.0) 0.172
Yes 71 (67.0) 13 (52.0)

Operation time (min) 239.1 ± 131.9 239.7 ± 105.3 0.981
EBL (mL) 806.6 ± 748.3 900.0 ± 1043.6 0.620
Preoperative hemoglobin (g/dL) 12.4 ± 1.3 11.2 ± 1.6 <0.001
Postoperative hemoglobin (g/dL) 10.6 ± 1.4 10.7 ± 1.8 0.735
Intra- or postoperative blood transfusion

No 55 (51.9) 9 (36.0) 0.153
Yes 51 (48.1) 16 (64.0)

Duration from surgery to liquid diet (day) 3.2 ± 1.8 3.7 ± 1.9 0.292
Hospital stay (days) 10.0 ± 5.2 11.2 ± 4.3 0.254
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Table 3. Cont.

Variables Young-Old (n = 106) Old-Old (n = 25) p Value

Postoperative complications
None 93 (87.7) 19 (76.0) 0.202
Ye 13 (12.3) 6 (24.0)

Ileus 7 2
Sepsis 1 0
Wound complication 4 1
Urinary retention 0 1
Hydronephrosis 2 0
Enterovaginal fistula 1 0
Lymphocysts 1 0
Herpes zoster 0 1

Interventions to manage complications
None 6 (46.2) 5 (83.3) 0.177
Yes 7 (53.8) 1 (16.7)

Wound repair 3 1
Double J-stent placement 1 0
L-tube placement 1 0
Colostomy 1 0
PCD insertion 1 0

† Type of hysterectomy included patients with endometrial and cervical cancer. ‡ Optimal debulking included
indicated for patients with ovarian cancer. BMI, body mass index; ASA, Anesthesiologists Physical Status; EBL,
estimated blood loss; PCD; percutaneous catheter drainage.

The mean follow-up periods were 38.1, 35.5, and 60.2 months for the OC, EC, and CC
groups, respectively. The numbers of patients who died were 14 in the OC group and 5 in
the EC group, and there were no deaths in the CC group. The overall survival rates in the
OC, EC, and CC groups were 68%, 86%, and 100%, respectively. The survival rate was not
significantly different between the young-old and old-old groups (p = 0.206). According to
the cancer type, the survival rates were not significantly different between the age groups
(OC: p = 0.630, EC: p = 0.279).

Of the 131 older patients, 4 died within 6 months after surgery (Table 4). Patient 1 was
a 67-year-old patient with stage IIIC OC and clear-cell carcinoma. At the time of OC diag-
nosis, invasive ductal carcinoma of the breast was diagnosed concurrently. During surgery,
severe abdominal adhesions were found, and only bilateral salpingo-oophorectomy and
multiple biopsies were performed. Adjuvant treatment was discontinued after 2 cycles
of chemotherapy because of the patient’s deteriorated general condition. She died just
14 days after the second round of chemotherapy. Patient 2 was 71 years old with stage IIIB
EC and clear-cell carcinoma who underwent adjuvant radiotherapy after surgery. Although
a partial response was observed, she was diagnosed with lung metastasis, pneumonia,
and bacterial peritonitis, and died 141 days after surgery. Patient 3 was a 74-year-old
woman with stage IVB EC and a malignant mixed Müllerian tumor. She underwent total
hysterectomy and bilateral salpingo-oophorectomy. She refused further treatment after
1 cycle of adjuvant chemotherapy because of the side effects, including nausea and epi-
gastric pain. The patient died 130 days after surgery because of disease progression.
Patient 4 was 83 years old with stage IIIC OC and high-grade serous carcinoma. She under-
went debulking surgery but died on postoperative day 3 because of asphyxia caused by
bile vomiting.
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Table 4. Analysis of patients who died within 6 months of surgery.

Patient 1 Patient 2 Patient 3 Patient 4

Age 67 71 74 83
BMI (kg/m2) 17.1 17.6 22.2 21.5
ASA class 2 3 2 2

Comorbidity Breast cancer Tuberculous
spondylitis HTN HTN

Cancer origin Ovary Endometrium Endometrium Ovary
Histologic type Clear cell Clear cell MMMT High-grade serous
Stage IIIC IIIB IVB IIIC

Operation BSO, pelvic peritoneum
biopsy, mastectomy

TAH, BSO, LND,
omentectomy TAH, BSO

TAH, BSO, LND,
omentectomy,

appendectomy,
diaphragm ablation,

pelvic peritonectomy
Packed RBC
transfusion (unit) 2 2 0 5

Postoperative
complication Cellulitis None None None

Adjuvant treatment Chemotherapy
2 cycle

Radiotherapy
5040cGy

Chemotherapy
1 cycle None

Duration from surgery
to death (day) 54 141 130 3

Cause of death Disease progression Disease progression Disease progression Asphyxia

BMI, body mass index; ASA, Anesthesiologists Physical Status; HTN, hypertension; MMMT, malignant mixed
Mullerian tumor; BSO, bilateral salpingo-oophorectomy; TAH, total abdominal hysterectomy; LND, lymph
node dissection.

4. Discussion
4.1. Main Findings

The aging population is progressing worldwide, and the age of patients with gyneco-
logic cancer is expected to increase. In the current study, we analyzed the surgical outcomes
and overall survival of patients with gynecologic cancer, aged ≥65 years. Although the
old-old group had lower hemoglobin levels and worse ASA scores before surgery than the
young-old group, there were no differences in the rate of blood transfusion, recovery time
to diet, and hospital stay after surgery between the groups. The types of surgery including
radical hysterectomy, optimal debulking surgery, and lymphadenectomy did not show
significant differences between the groups. Most surgical complications were tolerable in
the older patients and did not differ between the young-old and old-old groups. In addition,
the survival rate did not show a significant decrease in either of the age groups. Most
previous studies have reported that gynecologic cancer in older women is well tolerated;
however, it is associated with less radical surgery and increased complication rates.

4.2. Ovarian Cancer in Older Patients

Similar to our results, Trillsch et al. reported a prospective study of 275 patients
with OC undergoing cytoreductive surgery [15]. The rate of intraoperative complica-
tions, including bladder, liver, or spleen lesions, cardiac ischemia, large vessel lacera-
tion, and mass transfusions, was comparable in patients with OC aged <70 years and
≥70 years (p = 0.532). Postoperative complications were also not significantly different
between age groups (36% and 27.7%, respectively; p = 0.495). Although older patients
aged ≥70 years often received less radical treatment and had a higher rate of suboptimal
surgical outcomes than younger patients, age itself did not show a consistent prognostic ef-
fect. Van Walree et al. reported similar complication rates according to age (<75 years: 43%,
≥75 years: 44%, p = 0.93) in patients with OC who underwent cytoreductive surgery [11].
In contrast, previous studies have reported different complication rates according to age.
Aletti et al. compared patients aged <75 years and ≥75 years with stages IIIC–IV OC [16].
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Age and performance status were the major predictors of morbidity, such as readmission,
reoperation, thromboembolism, major cardiac events, pneumonia, and sepsis, in the first
30 days after surgery. Multivariate analysis revealed that age and residual disease were
significantly associated with overall survival. Because of the survival benefit from optimal
debulking in OC, less aggressive surgical treatment results in worse overall survival. A
study comparing patients aged ≥70 and <70 years with stages I–IV OC found that residual
disease and performance status affected survival, but age was not a significant factor [17].
The optimal debulking rate was 60.2%, and the 5-year survival rates were 57.8% and 56.2%
in the younger and older groups, respectively. Although the mean age of patients with
OC in the current study was 71 years, the optimal debulking was achieved in 67.9% of
the patients, similar to findings of previous reports that were performed in the general
age group [18,19]. Additionally, lymphadenectomy was commonly performed without
increasing related complications in older patients with gynecologic cancer (62.3% in OC,
75.0% in EC, and 66.7% in CC). In a previous study comparing surgical outcomes with
and without lymphadenectomy in patients with OC and EC aged >70 years, there were
no significant differences in transfusion, postoperative complications, and hospital stay
between the groups, except for the long operative time in the lymphadenectomy group [20].

4.3. Endometrial Cancer in Older Patients

A study of 25,698 women aged ≥65 years with EC who underwent hysterectomy
showed no differences in the rates of intraoperative complications based on age [21].
However, the rate of lymphadenectomy decreased with age from 56.3% in women aged
66–69 years to 42.9% in women aged ≥85 years (p < 0.0001). The perioperative mortality
rates were 0.4% in women who were aged 65–69 years and 1.6% in those aged ≥85 years.
Although the perioperative mortality rate was 4-fold higher in the oldest women, the
median hospital stay was 2 days longer in women aged ≥85 years than in those aged
65–69 years.

In another study of 124 patients with EC aged ≥65 years, there was no difference in
disease-specific survival after surgery between those aged ≥75 years and those
aged <75 years (78% and 82%, respectively; p = not significant) [22]. None of the pa-
tients died during the perioperative period. Although the rate of perioperative com-
plications was 13.1% and the complication rate was significantly increased in patients
aged ≥75 years (<75 years: 9.3%, ≥75 years: 23.1%; p = 0.032), there was no significant
difference in the duration of hospital stay between the two groups. In the logistic re-
gression model, age ≥75 years (p = 0.016, odds ratio [OR] = 4.88), chronic lung disease
(p = 0.043, OR = 5.88), and lymphadenectomy (p = 0.034, OR = 4.87) were associated with
high perioperative morbidities.

Fleming et al. compared patients aged 50–69 years and those aged 70–92 years with
stages IA–IIB endometrioid endometrial adenocarcinoma and reported that age was not
an independent poor prognostic factor for survival in multivariable analysis [23]. There
was no difference between the two groups in the rates of lymphadenectomy and adjuvant
therapy among all stages. The study showed that advanced age of ≥70 years was not
a poor prognostic factor for overall survival in early-stage EC with the endometrioid
histologic subtype. Non-endometrioid histology in EC has aggressive characteristics, with
an incidence of approximately 10% in older patients [24,25]. Older patients are more likely
to have non-endometrioid and poorly differentiated histology [12,13]. In the present study,
the incidence of non-endometrioid histology was 38.6%. Two patients with EC died within
6 months after surgery. All the patients had non-endometrioid types, including a clear-cell
and malignant mixed Müllerian tumor, and died because of disease progression.

4.4. Cervical Cancer in Older Patients

Radical hysterectomy, a standard treatment for early CC, is usually associated with a
high rate of complications [26]. George et al. compared the postoperative morbidity and
morbidity after radical hysterectomy in 8199 patients with CC according to age group [27].
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Compared to young women (<50 years), older women (>70 years) were more likely to have
any complications, including intraoperative, surgical site, and medical complications (22.1%
versus [vs.] 34.9%). However, similar complication rates were observed in older patients
aged 60–69 years (31.4%) and those older than 70 years of age (34.9%). In a retrospective
study by Fuchtner et al., radical surgery-related complications were not significantly differ-
ent between patients aged ≤65 and >65 years (9.9% and 11.1%, respectively; p = 0.825) [28].
The results showed that age alone is not a contraindication for radical hysterectomy in older
patients. However, according to a report by Eggemann et al., the proportion of indicated
but not performed treatment proportionally increased with the age of the patients, and
older women with CC were more likely undertreated than their younger counterparts [29].

Primary radiation therapy is an alternative non-surgical treatment strategy for patients
with CC. In a study of older patients with stages Ib–IV CC, similar rates of adverse effects
were caused by surgery or radiotherapy according to age groups (24.3% in <65 years, 25.0%
in ≥65 years; p = 1.000) [30]. Older patients tended to receive less standard treatment than
younger patients at any disease stage (p < 0.001). Although the 5-year overall survival of
all clinical stages was shorter in older patients than in younger patients (74.7% vs. 57.1%,
p < 0.001), age was not an independent prognostic factor. In the multivariate analyses,
the clinical stage, histology, primary surgery, and treatment intensity were independent
prognostic factors.

Herein, surgical outcomes and overall survival in gynecologic cancer patients aged
≥65 years were found to be excellent in both young-old and old-old patients. The result
of this study showed that overall survival rates in the OC, EC, and CC groups were 68%,
86%, and 100%, respectively. The survival rate was not significantly different between the
young-old and old-old groups (p = 0.206). The factors suspected to affect postoperative
outcomes are not only age, but also advanced stage and worse comorbidity score [31,32].
In a study comparing ASA classes 1–2 and 3–4 with gynecologic oncologic patients aged
≥70 years, the postoperative complications, including infectious morbidity and surgical
wound problems, were not significantly different between ASA classes 1–2 and 3–4 (40%
and 39% and 14% and 15%, respectively) [33]. Severe cardiovascular and pulmonary
morbidities were significantly increased in ASA classes 3–4 (16% and 2%, respectively). In
the present study, there were no patients with ASA class 4, and it seems that patients with
more favorable comorbidities were included in our study. The complications commonly
found in this study were wound and urinary complications; severe cardiovascular and
pulmonary complications were not observed. Therefore, it is necessary to establish an
optimal treatment strategy through comprehensive preoperative assessment, considering
the biological age and functional status of patients.

Although previous studies focusing on older patients reported no additional postop-
erative morbidity and decreased long-term survival, surgical treatment was not adequately
offered in older patients [30]. Concerns about complications associated with gynecologic
cancer surgeries are substantial in older patients. Less ideal treatment in older patients is
more associated with a reduced survival rate [16,30]. In addition, most clinical trials have
focused on the general population, with a median age of 56–63 years, without considering
additional comorbidities in older patients [34,35]. There has been an underrepresentation
of older patients in clinical trials [36]. Therefore, there is a lack of information regarding
proper treatment approaches in older patients, and more studies focusing on geriatric
oncology are needed.

Several limitations of our study are related to the retrospective nature, including
incomplete medical recording. Patients treated non-surgically were excluded, which may
contribute to the selection bias. If more older patients were treated with chemotherapy
or radiation rather than surgery, the selection bias might improve outcomes in the older
patients. Another limitation is the single-center study with a relatively small sample size,
and our incomplete understanding of other potential factors limit the interpretation of our
data. Further prospective studies with long-term follow-up data are needed to establish
the appropriate treatment strategies in older patients with gynecologic cancers.
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5. Conclusions

In conclusion, older patients with gynecologic cancers showed good surgical outcomes
and tolerable postoperative complications in this study. Therefore, surgical treatment
can be safely performed in older patients with gynecologic cancers. Considering the
increasing incidence of gynecologic cancers in older patients, further studies about geriatric
oncology are needed, including randomized clinical trials that incorporate comorbidities
in older patients.

Author Contributions: Conceptualization: K.A.S.; data curation: S.-H.S., S.J.L., and T.J.K.; formal
analysis: K.A.S.; funding acquisition: K.A.S.; investigation: K.A.S.; resources: S.-H.S., S.J.L. and T.J.K.;
writing—original draft: K.A.S. All authors have read and agreed to the published version of the
manuscript.

Funding: This paper was supported by Konkuk University (number 2022-A019-0150) in 2022.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Konkuk University Hospital (number
KUMC 2022-05-016-001).

Informed Consent Statement: Not applicable.

Data Availability Statement: All the studies used in this study are published in the literature.

Conflicts of Interest: All the authors declare no conflict of interest.

References
1. Inouye, S.K.; Ganguli, I.; Jacobs, E.A. Enhancing Aging and Ending Ageism: JAMA Network Open Call for Papers. JAMA Netw.

Open 2021, 4, e2117621. [CrossRef] [PubMed]
2. Yancik, R. Cancer burden in the aged: An epidemiologic and demographic overview. Cancer 1997, 80, 1273–1283. [CrossRef]
3. Oberaigner, W.; Minicozzi, P.; Bielska-Lasota, M.; Allemani, C.; de Angelis, R.; Mangone, L.; Sant, M.; Eurocare Working Group.

Survival for ovarian cancer in Europe: The across-country variation did not shrink in the past decade. Acta Oncol. 2012, 51,
441–453. [CrossRef]

4. Olson, S.H.; De Vivo, I.; Setiawan, V.W.; Lu, K.H. Symposium on advances in endometrial cancer epidemiology and biology.
Gynecol. Oncol. 2015, 138, 497–500. [CrossRef]

5. Rositch, A.F.; Nowak, R.G.; Gravitt, P.E. Increased age and race-specific incidence of cervical cancer after correction for hysterec-
tomy prevalence in the United States from 2000 to 2009. Cancer 2014, 120, 2032–2038. [CrossRef]

6. Vitale, S.G.; Capriglione, S.; Zito, G.; Lopez, S.; Gulino, F.A.; Di Guardo, F.; Vitagliano, A.; Noventa, M.; La Rosa, V.L.; Sapia, F.;
et al. Management of endometrial, ovarian and cervical cancer in the elderly: Current approach to a challenging condition. Arch.
Gynecol. Obstet. 2019, 299, 299–315. [CrossRef]

7. Atella, V.; Mortari, A.P.; Kopinska, J.; Belotti, F.; Lapi, F.; Cricelli, C.; Fontana, L. Trends in age-related disease burden and
healthcare utilization. Aging Cell 2019, 18, e12861. [CrossRef]

8. Fourcadier, E.; Tretarre, B.; Gras-Aygon, C.; Ecarnot, F.; Daures, J.P.; Bessaoud, F. Under-treatment of elderly patients with ovarian
cancer: A population based study. BMC Cancer 2015, 15, 937. [CrossRef]

9. Rauh-Hain, J.A.; Pepin, K.J.; Meyer, L.A.; Clemmer, J.T.; Lu, K.H.; Rice, L.W.; Uppal, S.; Schorge, J.O.; Carmen, M.G.D.
Management for Elderly Women With Advanced-Stage, High-Grade Endometrial Cancer. Obstet. Gynecol. 2015, 126, 1198–1206.
[CrossRef]

10. Sharma, C.; Deutsch, I.; Horowitz, D.P.; Hershman, D.L.; Lewin, S.N.; Lu, Y.S.; Neugut, A.I.; Herzog, T.J.; Chao, C.K.; Wright, J.D.
Patterns of care and treatment outcomes for elderly women with cervical cancer. Cancer 2012, 118, 3618–3626. [CrossRef]

11. van Walree, I.C.; van Soolingen, N.J.; Hamaker, M.E.; Smorenburg, C.H.; Louwers, J.A.; van Huis-Tanja, L.H. Treatment
decision-making in elderly women with ovarian cancer: An age-based comparison. Int. J. Gynecol. Cancer 2019, 29, 158–165.
[CrossRef]

12. Eggemann, H.; Ignatov, T.; Burger, E.; Costa, S.D.; Ignatov, A. Management of elderly women with endometrial cancer. Gynecol.
Oncol. 2017, 146, 519–524. [CrossRef]

13. Benito, V.; Lubrano, A.; Andújar, M.; Mori, M.; Federico, M. Management of endometrial cancer in patients aged 80 years and
older: Identifying patients who may benefit from a curative treatment. Eur. J. Obstet. Gynecol. Reprod. Biol. 2019, 242, 36–42.
[CrossRef]

14. Doyle, D.J.; Goyal, A.; Bansal, P.; Garmon, E.H. American Society of Anesthesiologists Classification; StatPearls Publishing LLC.:
Treasure Island, FL, USA, 2022.

http://doi.org/10.1001/jamanetworkopen.2021.17621
http://www.ncbi.nlm.nih.gov/pubmed/34132798
http://doi.org/10.1002/(SICI)1097-0142(19971001)80:7&lt;1273::AID-CNCR13&gt;3.0.CO;2-4
http://doi.org/10.3109/0284186X.2011.653437
http://doi.org/10.1016/j.ygyno.2015.07.106
http://doi.org/10.1002/cncr.28548
http://doi.org/10.1007/s00404-018-5006-z
http://doi.org/10.1111/acel.12861
http://doi.org/10.1186/s12885-015-1947-9
http://doi.org/10.1097/AOG.0000000000001140
http://doi.org/10.1002/cncr.26589
http://doi.org/10.1136/ijgc-2018-000026
http://doi.org/10.1016/j.ygyno.2017.06.029
http://doi.org/10.1016/j.ejogrb.2019.09.007


J. Clin. Med. 2023, 12, 2518 11 of 11

15. Trillsch, F.; Woelber, L.; Eulenburg, C.; Braicu, I.; Lambrechts, S.; Chekerov, R.; van Nieuwenhuysen, E.; Speiser, P.; Zeimet, A.;
Castillo-Tong, D.C.; et al. Treatment reality in elderly patients with advanced ovarian cancer: A prospective analysis of the
OVCAD consortium. J. Ovarian Res. 2013, 6, 42. [CrossRef] [PubMed]

16. Aletti, G.D.; Dowdy, S.C.; Podratz, K.C.; Cliby, W.A. Relationship among surgical complexity, short-term morbidity, and overall
survival in primary surgery for advanced ovarian cancer. Am. J. Obstet. Gynecol. 2007, 197, 676.e1–676.e7. [CrossRef] [PubMed]

17. Bun, S.; Yunokawa, M.; Ebata, T.; Kato, M.K.; Shimoi, T.; Kato, T.; Tamura, K. Feasibility of initial treatment in elderly patients
with ovarian cancer in Japan: A retrospective study. Int. J. Clin. Oncol. 2019, 24, 1111–1118. [CrossRef]

18. Brand, A.H. Ovarian cancer debulking surgery: A survey of practice in Australia and New Zealand. Int. J. Gynecol. Cancer 2011,
21, 230–235. [CrossRef] [PubMed]

19. Dauplat, J.; Le Bouëdec, G.; Pomel, C.; Scherer, C. Cytoreductive surgery for advanced stages of ovarian cancer. Semi Surg. Oncol.
2000, 19, 42–48. [CrossRef]

20. Giannice, R.; Susini, T.; Ferrandina, G.; Poerio, A.; Margariti, P.A.; Carminati, R.; Marana, E.; Mancuso, S.; Scambia, G. Systematic
pelvic and aortic lymphadenectomy in elderly gynecologic oncologic patients. Cancer 2001, 92, 2562–2568. [CrossRef]

21. Wright, J.D.; Lewin, S.N.; Medel, N.I.B.; Sun, X.; Burke, W.M.; Deutsch, I.; Herzog, T.J. Morbidity and mortality of surgery for
endometrial cancer in the oldest old. Am. J. Obstet. Gynecol. 2011, 205, 66.e1–66.e8. [CrossRef]

22. De Marzi, P.; Ottolina, J.; Mangili, G.; Rabaiotti, E.; Ferrari, D.; Vigano, R.; Candiani, M. Surgical treatment of elderly patients with
endometrial cancer (>/= 65 years). J. Geriatr. Oncol. 2013, 4, 368–373. [CrossRef]

23. Fleming, N.D.; Lentz, S.E.; Cass, I.; Li, A.J.; Karlan, B.Y.; Walsh, C.S. Is older age a poor prognostic factor in stage I and II
endometrioid endometrial adenocarcinoma? Gynecol. Oncol. 2011, 120, 189–192. [CrossRef] [PubMed]

24. Clement, P.B.; Young, R.H. Non-endometrioid carcinomas of the uterine corpus: A review of their pathology with emphasis on
recent advances and problematic aspects. Adv. Anat. Pathol. 2004, 11, 117–142. [CrossRef] [PubMed]

25. Jaishuen, A.; Kunakornporamat, K.; Viriyapak, B.; Benjapibal, M.; Chaopotong, P.; Petsuksiri, J.; Therasakvichya, S. Incidence and
clinical outcomes of non-endometrioid carcinoma of endometrium: Siriraj Hospital experience. Asian Pac. J. Cancer Prev. 2014, 15,
2905–2909. [CrossRef] [PubMed]

26. Supoken, A.; Kietpeerakool, C.; Laopaiboon, M.; Lumbiganon, P. Simple versus radical hysterectomy with pelvic lymphadenec-
tomy for women with stage IA2-IB1 cervical cancer. Cochrane Database Syst. Rev. 2016, 8, CD012335.

27. George, E.M.; Tergas, A.I.; Ananth, C.V.; Burke, W.M.; Lewin, S.N.; Prendergast, E.; Neugut, A.I.; Hershman, D.L.; Wright, J.D.
Safety and tolerance of radical hysterectomy for cervical cancer in the elderly. Gynecol. Oncol. 2014, 134, 36–41. [CrossRef]

28. Fuchtner, C.; Manetta, A.; Walker, J.L.; Emma, D.; Berman, M.; DiSaia, P.J. Radical hysterectomy in the elderly patient: Analysis of
morbidity. Am. J. Obstet. Gynecol. 1992, 166, 593–597. [CrossRef]

29. Eggemann, H.; Ignatov, T.; Geyken, C.H.; Seitz, S.; Ignatov, A. Management of elderly women with cervical cancer. J. Cancer Res.
Clin. Oncol. 2018, 144, 961–967. [CrossRef]

30. Shimamoto, K.; Saito, T.; Kitade, S.; Tomita, Y.; Nagayama, R.; Yamaguchi, S.; Ariyoshi, K.; Okadome, M. A study of treatments
and outcomes in elderly women with cervical cancer. Eur. J. Obstet. Gynecol. Reprod. Biol. 2018, 228, 174–179. [CrossRef]

31. Thrall, M.M.; Goff, B.A.; Symons, R.G.; Flum, D.R.; Gray, H.J. Thirty-day mortality after primary cytoreductive surgery for
advanced ovarian cancer in the elderly. Obstet. Gynecol. 2011, 118, 537–547. [CrossRef]

32. Nicoletto, M.O.; Artioli, G.; Donach, M.; Sileni, V.C.; Monfardini, S.; Talamini, R.; Veronesi, A.; Ferrazzi, E.; Tumolo, S.; Visonà, E.;
et al. Elderly ovarian cancer: Treatment with mitoxantrone-carboplatin. Gynecol. Oncol. 2001, 80, 221–226. [CrossRef] [PubMed]

33. Giannice, R.; Foti, E.; Poerio, A.; Marana, E.; Mancuso, S.; Scambia, G. Perioperative morbidity and mortality in elderly
gynecological oncological patients (>/= 70 Years) by the American Society of Anesthesiologists physical status classes. Ann. Surg.
Oncol. 2004, 11, 219–225. [CrossRef] [PubMed]

34. Walker, J.L.; Piedmonte, M.R.; Spirtos, N.M.; Eisenkop, S.M.; Schlaerth, J.B.; Mannel, R.S.; Spiegel, G.; Barakat, R.; Pearl, M.L.;
Sharma, S.K. Laparoscopy compared with laparotomy for comprehensive surgical staging of uterine cancer: Gynecologic
Oncology Group Study LAP2. J. Clin. Oncol. 2009, 27, 5331–5336. [CrossRef]

35. Fagotti, A.; Ferrandina, M.G.; Vizzielli, G.; Pasciuto, T.; Fanfani, F.; Gallotta, V.; Margariti, P.A.; Chiantera, V.; Costantini, B.;
Alletti, S.G.; et al. Randomized trial of primary debulking surgery versus neoadjuvant chemotherapy for advanced epithelial
ovarian cancer (SCORPION-NCT01461850). Int. J. Gynecol. Cancer 2020, 30, 1657–1664. [CrossRef] [PubMed]

36. Saux, L.O.; Falandry, C.; Gan, H.K.; You, B.; Freyer, G.; Péron, J. Inclusion of elderly patients in oncology clinical trials. Ann. of
Oncol. 2016, 27, 1799–1804. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1186/1757-2215-6-42
http://www.ncbi.nlm.nih.gov/pubmed/23809664
http://doi.org/10.1016/j.ajog.2007.10.495
http://www.ncbi.nlm.nih.gov/pubmed/18060979
http://doi.org/10.1007/s10147-019-01449-3
http://doi.org/10.1097/IGC.0b013e318205fb4f
http://www.ncbi.nlm.nih.gov/pubmed/21270606
http://doi.org/10.1002/1098-2388(200007/08)19:1&lt;42::AID-SSU7&gt;3.0.CO;2-M
http://doi.org/10.1002/1097-0142(20011115)92:10&lt;2562::AID-CNCR1608&gt;3.0.CO;2-R
http://doi.org/10.1016/j.ajog.2011.02.067
http://doi.org/10.1016/j.jgo.2013.07.001
http://doi.org/10.1016/j.ygyno.2010.10.038
http://www.ncbi.nlm.nih.gov/pubmed/21112078
http://doi.org/10.1097/00125480-200405000-00001
http://www.ncbi.nlm.nih.gov/pubmed/15096727
http://doi.org/10.7314/APJCP.2014.15.6.2905
http://www.ncbi.nlm.nih.gov/pubmed/24761923
http://doi.org/10.1016/j.ygyno.2014.04.010
http://doi.org/10.1016/0002-9378(92)91681-Y
http://doi.org/10.1007/s00432-018-2617-5
http://doi.org/10.1016/j.ejogrb.2018.06.032
http://doi.org/10.1097/AOG.0b013e31822a6d56
http://doi.org/10.1006/gyno.2000.6017
http://www.ncbi.nlm.nih.gov/pubmed/11161863
http://doi.org/10.1245/ASO.2004.03.080
http://www.ncbi.nlm.nih.gov/pubmed/14761928
http://doi.org/10.1200/JCO.2009.22.3248
http://doi.org/10.1136/ijgc-2020-001640
http://www.ncbi.nlm.nih.gov/pubmed/33028623
http://doi.org/10.1093/annonc/mdw259

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Primary Outcome 
	Statistical Analysis 

	Results 
	Discussion 
	Main Findings 
	Ovarian Cancer in Older Patients 
	Endometrial Cancer in Older Patients 
	Cervical Cancer in Older Patients 

	Conclusions 
	References

