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Abstract 

Is increased chronological age a 

contraindication to debulking 

surgery for elderly patients with 

advanced ovarian cancer? 
 

JaeHee Mun 

College of Medicine 

Department of Obstetrics and Gynecology 

The Graduate School 

Seoul National University 
 

Although debulking surgery is a significant factor in improving the 

prognosis of advanced ovarian cancer, it may lead to increased 

surgical morbidity and mortality in elderly patients. However, some 

studies suggest that there are other stronger contributing factors to 

such risk. Through this study, we aim to explore the impact of old 

age on surgical outcomes and complications.  

We collected data of elderly patients aged 65 years and older who 

underwent debulking surgery for advanced ovarian cancer. A total 

of 120 patients were identified and classified as follows: group 1, 

65–69 years (n = 58); group 2, 70–74 years (n = 38); group 3, 75–

79 years (n = 17); group 4, ≥ 80 years (n = 7).  

There were no differences in most of the characteristics, surgical 

extent and outcomes, and postoperative complications between the 

four groups, whereas polypharmacy was more common (85.7% vs 

27.6-34.2%, p = 0.02) and operation time was shorter (median, 
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194 vs. 285–330 min, p = 0.02) in group 4. Factors related to 

frailty rather than age, polypharmacy, preoperative albumin level, 

estimated blood loss, and transfusion increased the risk of 

postoperative complications.  

Thus, increased age is not the determining cause of increased 

morbidity and mortality in elderly patients. Instead, there are other 

aspects that can better predict prognosis. In conclusion, increasing 

old age is not a contraindication to performing debulking surgery in 

advanced ovarian cancer. 

 

Keywords : aged; ovarian neoplasm; postoperative complications; 

prognosis; surgical procedure 

Student Number : 2020-21641 
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Chapter 1. Introduction 
 

1.1. Study background 
 

Although the definition of old age remains controversial in 

evaluating whether surgery is appropriate, most studies agree that 

65 years of age can suffice as the lower limit of the elderly 

population (Schuurman et al. 2018). The increase in life expectancy 

in the elderly population has led to a simultaneous increase in 

various types of cancer, and ovarian cancer has become an issue of 

deep concern in elderly women because its incidence continues to 

escalate in old ages with high mortality (Freyer et al. 2013). 

However, elderly patients with ovarian cancer are expected to have 

a poor prognosis when compared with younger patients because 

various factors including underlying diseases and poor general 

status interfere treatment, leading to less aggressive treatment 

(Freyer et al. 2013; Tortorella et al. 2017). 

Regardless of age, optimal debulking surgery is still the 

determining factor for improving the prognosis of ovarian cancer, 

and the criteria for optimal debulking surgery have changed from 

residual tumor size less than 1 cm to no gross residual tumor after 

debulking surgery in recent years, suggesting the high preference 

of gynecologic oncologists for radical surgery (Park et al. 2019). 

However, it is burdensome to perform radical surgery on elderly 

patients with advanced ovarian cancer because surgical morbidity 

and mortality can increase in these patients (Wright et al. 2011; 

Thrall et al. 2011). On the other hand, other studies suggest that 

age alone may be not a risk factor for surgical morbidity in elderly 

patients with advanced ovarian cancer, and only underlying 

comorbidities may increase surgical morbidity and mortality 

(Monson et al. 2003; Fanfani et al. 2012; Chéreau et al. 2011). 

 

1.2. Purpose of research 
 

Given this controversy, there is still conflict on the safety of 
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performing radical surgery in elderly patients with advanced ovarian 

cancer. Thus, we conducted this study to investigate whether old 

age may be an independent risk factor of postoperative 

complications in patients with advanced ovarian cancer. 
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Chapter 2. Methods 
 

2.1. Patients 
 

The Institutional Review Board of Seoul National University 

approved this study (No. 1908-168-1058), and the requirement 

for written informed consent was waived in advance. This is a 

retrospective and single institutional study including consecutive 

patients with advanced ovarian cancer treated in our institute 

between January 2005 and June 2019. The inclusion criteria were 

as follows: patients aged 65 years and older; those with epithelial 

ovarian cancer; those who underwent debulking surgery; those with 

International Federation of Obstetrics and Gynecology (FIGO) stage 

IIIC to IVB disease; those with the American Society of 

Anesthesiology (ASA) physical status classification system score 1 

to 3 (Mayhew et al. 2019). 

We collected the data of all patients as follows: age, ASA score, 

body mass index (BMI, kg/m2), FIGO stage, histology, grade, 

preoperative hemoglobin and albumin levels, types of debulking 

surgery (primary debulking surgery versus interval debulking 

surgery following neoadjuvant chemotherapy), polypharmacy, and 

the Charlson Comorbidity Index (CCI) score. All patients were 

divided according to age as follows: group 1, 65 to 69 years; group 

2, 70 to 74 years; group 3, 75 to 79 years; and group 4, 80 years 

and older and their BMI was categorized based on the Asia-Pacific 

classification (World Health Organization Regional Office for the 

Western Pacific 2000). Polypharmacy was defined as five or more 

medications (Masnoon et al. 2017), and CCI scored patients 

according to 19 underlying comorbidities, including cardiovascular 

disease, diabetes mellitus, liver disease, and pulmonary disease, 

which are weighted based on the gravity of each disease (Charlson 

et al. 1987; Glasheen et al. 2019). 
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2.2. Surgical extents and outcomes 

 

We investigated the surgical extent, described as types of surgical 

procedures, relevant tumor involvement on pathologic examination, 

and the overall complexity. To evaluate the level of surgical 

complexity, we modified the Surgical Complexity Score (SCS) 

system by adding more complicated procedures such as distal 

pancreatectomy, cholecystectomy, portal triad stripping, 

adrenalectomy, and lymphadenectomy in the cardiophrenic, internal 

mammary, and supraclavicular regions (Aletti et al. 2011). In the 

modified SCS system, 21 procedures were scored from 1 to 3, and 

total scores divided all patients into the following three complexity 

score groups: low, ≤3; intermediate, 4–7; high, ≥8 (Table 1). We 

also collected data on surgical outcomes, including residual tumor 

size, operation time, estimated blood loss, intraoperative transfusion 

of red blood cell, and hospitalization.  

 

2.3. Postoperative complications 
 

Postoperative complications occurring within 30 days were 

quantified with the Memorial Sloan Kettering Cancer Center 

(MSKCC) Surgical Secondary Events Grading System, which grades 

the severity of early postoperative complications based on the 

required intervention (Strong et al. 2015). Based on the system, we 

graded the severity of postoperative complications within 30 days 

from 1 to 5, with a higher grade implying more active or aggressive 

management. 

 

2.4. Statistical analysis 
 

Clinical variables were compared and analyzed between the four age 

groups using the Kruskal-Wallis with posthoc Mann-Whitney U, 

Chi-square, and Fisher exact tests. Multivariable logistic 

regression was further used to investigate factors affecting 

postoperative complications. All statistical tests were two-sided, 
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and P <0.05 was considered statistically significant. All statistical 

analyses were performed using SPSS software version 21.0 (SPSS 

Inc., Chicago, IL, USA). 
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Chapter 3. Results 
 

3.1. Characteristics 
 

A total of 120 patients was included, and 58 (48.3%), 38 (31.7%), 

17 (14.2%), and 7 (5.8%) patients were categorized into groups 1 

to 4 respectively. Figure 1 shows an increasing trend of elderly 

patients who underwent debulking surgery after 2012 in our 

institute. Table 2 depicts clinicopathologic characteristics of all 

patients and there were no differences in ASA score, BMI, FIGO 

stage, histology, grade, preoperative hemoglobin and albumin levels, 

types of surgery, and CCI score between the four groups. However, 

polypharmacy significantly increased in group 4 when compared to 

groups 1 to 3.  

 

3.2. Surgical extents and outcomes  
 

According to table 3, there was no significant difference in surgical 

procedures, tumor involvement, numbers of surgical procedures and 

modified SCS among the four groups. As for surgical outcomes, 

residual tumor size, estimated blood loss, amount of transfusion, 

and hospitalization did not differ among the four groups. However, 

operation time was significantly shorter in group 4 than in the other 

groups (Table 4). 

 

3.3. Postoperative complications 
 

In terms of postoperative complications within 30 days, there were 

no differences in heart failure or arrhythmia, pleural effusion, 

pneumonia, gastroenteritis, ileus, bowel perforation, urinary tract 

infection, voiding difficulty, pulmonary thromboembolism, deep vein 

thrombosis, hemorrhage, wound and abdominal infection between 

the four groups. However, three patients in group 1 died of 

pneumonia (n=1), bowel perforation (n=1), and urinary tract 
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infection (n=1), and one patient in group 2 died of septic shock due 

to wound infection (n=1) (Table 5).  

When we evaluated factors that may affect postoperative 

complications scoring grade 1 and more by using multivariable 

logistic analysis, BMI, ASA and CCI score, modified SCS, 

polypharmacy, preoperative albumin level, estimated blood loss, and 

amount of transfusion were factors that increased the risk of 

postoperative complications. However, age, FIGO stage, histology, 

grade, preoperative hemoglobin level, types of debulking surgery, 

numbers of surgical procedures, residual tumor size, operation time, 

and hospitalization were not associated with a rise in postoperative 

complications (Table 6). 
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Chapter 4. Discussion 
 

The notion that old age may be related to an increase of morbidity 

or mortality after debulking surgery for advanced ovarian cancer 

can lead to undertreatment in elderly patients (Schuurman et al. 

2018; Jørgensen et al. 2012; Bun et al. 2019). Previous studies 

have shown that the number of elderly patients receiving the 

standard treatment for advanced ovarian cancer gradually 

decreased as age increased, with a significant portion aged 80 years 

and older not receiving any treatment (Schuurman et al. 2018). 

Moreover, patients aged 70 years and older were reportedly 

excluded from both appropriate surgical and medical treatment 

(Jørgensen et al. 2012). It suggests the inclination to avoid radical 

surgery for treating advanced ovarian cancer in elderly patients due 

to an increase in surgical morbidity and mortality after debulking 

surgery (Schuurman et al. 2018; Tew et al. 2015). 

In contrast, this study suggests that old age itself was not a factor 

for impaired surgical outcomes after debulking surgery for 

advanced ovarian cancer. Especially, the number of elderly patients 

aged 65 years and older undergoing debulking surgery increased 

after 2012 in our institute. This finding is similar to a result from a 

previous study where no gross residual tumor instead of residual 

tumor size less than 1 was the preferred criterion for optimal 

debulking surgery since 2010, suggesting the recent preference for 

radical surgery even in elderly patients (Park et al. 2019). We also 

found that most surgical extents and outcomes did not deteriorate 

with increasing old age. Surprisingly, operation time was 

significantly shorter in patients aged 80 years and above than other 

age groups. We thought that operation time could have been shorter 

because of no complex surgery such as liver resection and 

cardiophrenic lymphadenectomy in these patients.  

On the other hand, old age remains a controversial factor 

concerning postoperative complications and increased mortality 

after debulking surgery for advanced ovarian cancer. Some studies 
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suggested that increasing old age should not be a contraindication 

for debulking surgery because other factors such as BMI, ASA and 

CCI scores, preoperative hemoglobin and albumin levels, and 

polypharmacy were directly related to postoperative complications 

(Glasheen et al. 2019; Jørgensen et al. 2012; Kumar et al. 2016; 

Revenig et al. 2015). Moreover, clinical outcomes between young 

and old patients have been reported to similar after debulking 

surgery (Fanfani et al. 2012; Chéreau et al. 2011; McLean et al. 

2010).  

This study also showed that there was no increase in 

postoperative complications with increasing age, suggesting that old 

age itself was not a risk factor for postoperative complications. 

Rather, BMI, ASA and CCI scores, the modified SCS, polypharmacy, 

preoperative albumin level, estimated blood loss, and amount of 

transfusion increased postoperative complications. These factors 

reflect physical frailty, reducing patients' physiological reserve and 

increasing the vulnerability to disability when surgical stress is 

applied (Freyer et al. 2013; McLean et al. 2010), thus suggesting 

that these factors can be considered more accurate factors for 

predicting morbidity and mortality after debulking surgery (Lin et al. 

2016). Furthermore, chemotherapy, not surgery, may be more 

strongly associated with undertreatment due to an increase in age 

because old age is known to be related to an increased risk of 

toxicities and dose reduction in elderly patients with advanced 

ovarian cancer (Joseph et al. 2015; Hilpert et al. 2007; Hurria et al. 

2011). 

Although this study has some strengths, including detailed 

information about surgical outcomes and postoperative 

complications quantified with scoring systems for objective 

evaluation, it contains limitations such as a small number of elderly 

patients and a retrospective design. Thus, further studies using a 

large number of elderly patients based on a prospective design are 

required to confirm the results of this study.   

In conclusion, the impact of old age on postoperative 

complications may be minimal when performing debulking surgery 
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for advanced ovarian cancer. Instead, other factors reflecting the 

physical frailty of surgical stress should be carefully considered to 

assess the suitability of debulking surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 11 

Table 1. Modified Surgical Complexity Score (SCS) System 

Procedures Scores 

Hysterectomy with salpingo-oophorectomy 1 

Omentectomy 1 

Pelvic lymphadenectomy 1 

Para-aortic lymphadenectomy 1 

Paracolic peritonectomy 1 

Pelvic peritonectomy 1 

Diaphragmatic peritonectomy 2 

Splenectomy  2 

Distal pancreatectomy 2 

Cholecystectomy 2 

Liver resection/s 2 

Portal triad stripping 3 

Appendectomy  1 

Small bowel resection/s 1 

Prophylactic ileostomy  1 

Large bowel resection/s above the rectosigmoid colon 2 

Low anterior resection of the rectosigmoid colon 3 

Adrenalectomy 2 

Cardiophrenic lymphadenectomy 2 

Internal mammary lymphadenectomy 2 

Supraclavicular lymphadenectomy 2 

Complexity score groups Total 
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scores 

Low ≤3 

Intermediate 4–7 

High ≥8 
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Table 2. Characteristics 

Characteristics 
Group 1 

(n=58, %) 

Group 2 

(n=38, %) 

Group 3 

(n=17, %) 

Group 4 

(n=7, %) 
P value 

ASA score     0.69 

1 12 (20.7) 6 (15.8) 2 (11.8) 0 (0)  

2 35 (60.3) 21 (55.3) 12 (70.6) 5 (71.4)  

3 11 (19.0) 11 (28.9) 3 (17.6) 2 (28.6)  

BMI (kg/m2)     0.97 

Underweight (<18.5) 1 (1.7) 1 (2.6) 1 (5.9) 0 (0)  

Normal (18.5-22.9) 15 (25.9) 10 (26.3) 4 (23.5) 1 (14.3)  

Overweight (23–24.9) 19 (32.8) 14 (36.8) 4 (23.5) 3 (42.9)  

Obese (≥25) 23 (39.7) 13 (34.2) 8 (47.1) 3 (42.9)  

FIGO stage     0.82 

IIIC 33 (56.9) 20 (52.6) 10 (58.8) 5 (71.4)  

IV 25 (43.1) 18 (47.4) 7 (41.2) 2 (28.6)  

Histology     0.16 

HGSC 46 (79.3) 30 (78.9) 14 (82.4) 3 (42.9)  

Non-HGSC 12 (20.7) 8 (21.1) 3 (17.6) 4 (57.1)  

Grade     0.29 

1 4 (6.9) 3 (7.9) 0 (0) 0 (0)  

2 2 (3.4) 2 (5.3) 2 (11.8) 1 (14.3)  
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a, b, c There was no statistically significant difference between the two groups with the same characters. 

All patients were divided according to age: group 1, 65 to 69 years; group 2, 70 to 74 years; group 3, 75 to 79 years; 

and group 4, 80 years and older. 

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CCI, Charlson Comorbidity Index; 

FIGO, Internal Federation of Gynecology and Obstetrics; HGSC, High-grade serous carcinoma. 

 

3 51 (87.9) 30 (78.9) 12 (70.6) 5 (71.4)  

Unknown 1 (1.7) 3 (7.9) 3 (17.6) 1 (14.3)  

Preoperative hemoglobin  

(g/dl, median, range) 

11.6  

(8.8, 15.0) 

11.5  

(9.1, 14.0) 

11.4  

(8.6, 12.7) 

10.5  

(8.2, 11.4) 
0.06 

Preoperative albumin    

(g/dl, median, range) 

3.9  

(2.1, 4.7) 

3.8  

(2.3, 4.6) 

3.5  

(2.8, 4.2) 

3.6  

(3.0, 4.2) 
0.15 

Types of surgery     0.28 

Primary debulking surgery 36 (62.1) 22 (57.9) 12 (70.6) 2 (28.6)  

Interval debulking surgery 22 (37.9) 16 (42.1) 5 (29.4) 5 (71.4)  

Polypharmacy 16 (27.6)a,b 13 (34.2)a, c 5 (29.4)b, c 6 (85.7) 0.02 

CCI score     0.38 

0 36 (62.1) 24 (63.2) 10 (58.8) 1 (14.3)  

1 9 (15.5) 7 (18.4) 5 (29.4) 4 (57.1)  

2 7 (12.1) 4 (10.5) 2 (11.8) 2 (28.6)  

3 5 (8.6) 2 (5.3) 0 (0) 0 (0)  

≥4 1 (1.7) 1 (2.6) 0 (0) 0 (0)  
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Table 3. Surgical extents 

Characteristics 
Group 1 

(n=58, %) 

Group 2 

(n=38, %) 

Group 3 

(n=17, %) 

Group 4 

(n=7, %) 

P 

value 

Surgical procedures      

Hysterectomy with salpingo-oophorectomy 58 (100) 38 (100.0) 17 (100) 7 (100) – 

Omentectomy 57 (98.3) 37 (97.4) 16 (94.1) 7 (100.0) 0.77 

Pelvic lymphadenectomy 47 (81.0) 31 (81.6) 10 (58.8) 6 (85.7) 0.21 

Para-aortic lymphadenectomy 39 (67.2) 25 (65.8) 9 (52.9) 4 (57.1) 0.71 

Paracolic peritonectomy 22 (37.9) 19 (50.0) 9 (52.9) 2 (28.6) 0.45 

Pelvic peritonectomy 26 (44.8) 15 (39.5) 8 (47.1) 3 (42.9) 0.94 

Diaphragmatic peritonectomy 18 (31.0) 15 (39.5) 4 (23.5) 3 (42.9) 0.61 

Splenectomy 9 (15.5) 5 (13.2) 4 (23.5) 2 (28.6) 0.64 

Distal pancreatectomy 2 (3.4) 3 (7.9) 0 (0) 0 (0) 0.49 

Cholecystectomy 7 (12.1) 2 (5.3) 1 (5.9) 1 (14.3) 0.63 
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Liver resection/s 2 (3.4) 4 (10.5) 2 (11.8) 0 (0) 0.38 

Portal triad stripping 0 (0) 0 (0) 1 (5.9) 0 (0) 0.11 

Appendectomy 40 (69.0) 23 (60.5) 11 (64.7) 1 (14.3) 0.05 

Small bowel resection/s 6 (10.3) 4 (10.5) 0 (0) 0 (0) 0.44 

1 segment 5 (8.6) 4 (10.5) 0 (0) 0 (0) 0.39 

≥2 segments 1 (1.7) 0 (0) 0 (0) 0 (0) 0.78 

Prophylactic ileostomy 9 (15.5) 4 (10.5) 4 (23.5) 0 (0) 0.41 

Large bowel resection/s above the rectosigmoid colon 15 (25.9) 12 (31.6) 4 (23.5) 1 (14.3) 0.77 

Low anterior resection of the rectosigmoid colon 12 (20.7) 12 (31.6) 2 (11.8) 1 (14.3) 0.35 

Adrenalectomy 1 (1.7) 1 (2.6) 0 (0) 1 (14.3) 0.21 

Lymphadenectomy      

Cardiophrenic 3 (5.2) 3 (7.9) 3 (17.6) 0 (0) 0.31 

Internal mammary 2 (3.4) 1 (2.6) 0 (0) 0 (0) 0.84 

Supraclavicular 1 (1.7) 3 (7.9) 0 (0) 0 (0) 0.29 
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Tumor involvement      

 Uterus 42 (72.4) 28 (73.7) 14 (82.4) 4 (57.1) 0.64 

 Adnexa 55 (94.8) 38 (100) 17 (100) 7 (100) 0.63 

 Omentum 41 (70.7) 30 (78.9) 10 (58.8) 5 (71.4) 0.49 

 Pelvic lymph nodes 24 (41.4) 22 (57.9) 6 (35.3) 1 (14.3) 0.10 

 Para-aortic lymph nodes 26 (44.8) 20 (52.6) 4 (23.5) 1 (14.3) 0.09 

 Paracolic peritoneum 18 (31) 18 (47.4) 8 (47.1) 2 (28.6) 0.33 

 Pelvic peritoneum 23 (39.7) 15 (39.5) 7 (41.2) 3 (42.9) 0.99 

 Diaphragm peritoneum 17 (29.3) 15 (39.5) 4 (23.5) 1 (14.3) 0.44 

 Spleen 8 (13.8) 4 (10.5) 4 (23.5) 1 (14.3) 0.65 

 Pancreas 1 (1.7) 2 (5.3) 0 (0) 0 (0) 0.58 

 Gall bladder 4 (6.9) 0 (0) 0 (0) 0 (0) 0.22 

 Liver 2 (3.4) 3 (7.9) 2 (11.8) 0 (0) 0.49 

 Portal triad 0 (0) 0 (0) 1 (5.9) 0 (0) 0.11 
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 Appendix 29 (50) 20 (52.6) 8 (47.1) 0 (0) 0.08 

 Small bowel 6 (10.3) 3 (7.9) 0 (0) 0 (0) 0.45 

 Large bowel  21 (36.2) 17 (44.7) 6 (35.3) 1 (14.3) 0.47 

 Adrenal gland 0 (0) 0 (0) 0 (0) 1 (14.3) 0.12 

 Cardiophrenic lymph nodes 3 (5.2) 3 (7.9) 1 (5.9) 0 (0) 0.86 

 Internal mammary lymph nodes 2 (3.4) 1 (2.6) 0 (0) 0 (0) 0.84 

 Supraclavicular lymph nodes 1 (1.7) 3 (7.9) 0 (0) 0 (0) 0.29 

No. of surgical procedures (median, range) 6 (3, 13) 6 (3, 16) 5 (2, 15) 5 (3, 9) 0.46 

Modified Surgical Complexity Score    0.29 

Low (≤3)  4 (6.9) 1 (2.6) 4 (23.5) 1 (14.3)  

Intermediate (4–7)  25 (43.1) 18 (47.4) 6 (35.3) 3 (42.9)  

High (≥8) 29 (50.0) 19 (50.0) 7 (41.2) 3 (42.9)  

All patients were divided according to age: group 1, 65 to 69 years; group 2, 70 to 74 years; group 3, 75 to 79 year; 

and group 4, 80 years and older. 
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Table 4. Surgical outcomes  

Outcomes 
Group 1 

(n=58, %) 

Group 2 

(n=38, %) 

Group 3 

(n=17, %) 

Group 4 

(n=7, %) 
P value 

Residual tumor size      0.51 

No gross residual 21 (36.2) 14 (36.8) 7 (41.2) 6 (85.7)  

<1 cm 16 (27.6) 12 (31.6) 3 (17.6) 0 (0)  

<2 cm 9 (15.5) 5 (13.2) 3 (17.6) 0 (0)  

≥2 cm 12 (20.7) 7 (18.4) 4 (23.5) 1 (14.3)  

Operation time (min, median, range) 
330 

(105, 980)a, b 

327.5 

(123, 942)a 

285 

(175, 428)b 

194 

(160, 420) 
0.02 

Estimated blood loss (ml, median, range) 
725 

(80, 8300) 

1300 

(250, 8300) 

1600 

(150, 9000) 

1200 

(400, 2800) 
0.05 

Transfusion (pack, median, range) 2 (0, 22) 2.5 (0, 17) 4 (0, 15) 3 (0, 8) 0.15 

Hospitalization (day, median, range)  12.5 (7, 143) 13.5 (5, 89) 13 (7, 22) 15 (7, 35) 0.82 
a, b There was no statistically significant difference between the two groups with the same characters. 

All patients were divided according to age: group 1, 65 to 69 years; group 2, 70 to 74 years; group 3, 75 to 79 years; 

and group 4, 80 years and older.  
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Table 5. Postoperative complications based on the Memorial Sloan Kettering Cancer Center (MSKCC) Surgical 

Secondary Events Grading System 

Complications Group 1 

(n=58, %) 

Group 2 

(n=38, %) 

Group 3 

(n=17, %) 

Group 4 

(n=7, %) 
P value 

Heart failure or arrhythmia      

≥ Grade 1 2 (3.4) 1 (2.6) 0 (0) 0 (0) 0.84 

Pleural effusion      

≥ Grade 1 8 (13.8) 8 (21.1) 1 (5.9) 2 (28.6) 0.38 

≥ Grade 3 3 (5.2) 5 (13.2) 1 (5.9) 0 (0) 0.42 

Pneumonia      

≥ Grade 1 2 (3.4) 0 (0) 0 (0) 1 (14.3) 0.13 

≥ Grade 3 2 (3.4) 0 (0) 0 (0) 0 (0) 0.54 

≥ Grade 5 1 (1.7) 0 (0) 0 (0) 0 (0) 0.78 

Gastroenteritis*      

≥ Grade 1 1 (1.7) 1 (2.6) 1 (5.9) 0 (0) 0.77 
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≥ Grade 3 1 (1.7) 0 (0) 0 (0) 0 (0) 0.78 

Ileusa      

≥ Grade 1 10 (17.2) 1 (2.6) 2 (11.8) 1 (14.3) 0.19 

≥ Grade 3 2 (3.4) 0 (0) 0 (0) 0 (0) 0.54 

Bowel perforation      

≥ Grade 1 3 (5.2) 1 (2.6) 0 (0) 0 (0) 0.68 

≥ Grade 3 3 (5.2) 0 (0) 0 (0) 0 (0) 0.35 

≥ Grade 5 1 (1.7) 0 (0) 0 (0) 0 (0) 0.78 

Urinary tract infection      

≥ Grade 1 4 (6.9) 1 (2.6) 1 (5.9) 1 (14.3) 0.63 

≥ Grade 3 2 (3.4) 0 (0) 0 (0) 0 (0) 0.54 

≥ Grade 5  1 (1.7) 0 (0) 0 (0) 0 (0) 0.78 

Voiding difficulty      

≥ Grade 1 4 (6.9) 2 (5.3) 1 (5.9) 2 (28.6) 0.18 
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≥ Grade 3 0 (0) 2 (5.3) 0 (0) 1 (14.3) 0.07 

Pulmonary thromboembolism      

≥ Grade 1 3 (5.2) 1 (2.6) 1 (5.9) 0 (0) 0.85 

Deep vein thrombosis      

≥ Grade 1 1 (1.7) 3 (7.9) 0 (0) 0 (0) 0.29 

Hemorrhage      

≥ Grade 1 1 (1.7) 1 (2.6) 2 (11.8) 0 (0) 0.21 

≥ Grade 3 0 (0) 1 (2.6) 2 (11.8) 0 (0) 0.05 

Wound infection      

≥ Grade 1 6 (10.3) 6 (15.8) 0 (0) 0 (0) 0.25 

≥ Grade 3 6 (10.3) 4 (10.5) 0 (0) 0 (0) 0.44 

≥ Grade 5 0 (0) 1 (2.6) 0 (0) 0 (0) 0.54 

Abdominal infection       

≥ Grade 1 6 (10.3) 6 (15.8) 2 (11.8) 1 (14.3) 0.89 
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≥ Grade 3 4 (6.9) 1 (2.6) 0 (0) 0 (0) 0.50 

aAmong patients complaining of abdominal discomfort, patients with a step-ladder sign on abdominal x-ray were 

diagnosed with ileus while those with no such sign but require management were evaluated as gastroenteritis
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Table 6. Factors affecting ≥grade 1 postoperative complications based on the Memorial Sloan Kettering Cancer 

Center (MSKCC) Surgical Secondary Events Grading System 

Complication BMI ASA score CCI score Modified SCS 
Poly-

pharmacy 
Albumin EBL Transfusion 

Heart failure 

or 

arrhythmia 

- - - - - - - 
1.27 

(1.06-1.51) 

Pleural 

effusion 
- - - 

1.18 

(1.06-1.31) 
- 

0.34 

(0.14-0.87) 
- - 

Pneumonia - - - - - - - - 

Gastro-

enteritis 
- - - - - - - - 

Ileus - 
0.35 

(0.12-1.00) 

2.16 

(1.24-3.76) 
- - - - - 

Bowel 

perforation 
- - - - - - - - 

Urinary tract 

infection 
- - 

2.13 

(1.04-4.36) 
- - - 

1.00 

(1.00-1.001) 
- 

Voiding 

difficulty 

1.23 

(1.00-1.51) 
- - - - - - - 

Ureter injury - - - - - - - - 

Pulmonary 

thrombo-
1.86 - - - - - - 1.37 
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embolism (1.21-2.85) (1.11-1.70) 

Deep vein 

thrombosis 
- - - - - - - - 

Hemorrhage - - - - - - 
0.24 

(0.05-1.08) 
- 

Wound 

infection 
- 

0.29 

(0.09-0.88) 
- - - - - 

1.16 

(1.02-1.31) 

Abdominal 

infection 
- - - 

1.15 

(1.02-1.31) 

0.68 

(0.50-0.92) 
- - - 

All values were shown in adjusted odds ratio with 95% confidence interval. 

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CCI, Charlson Comorbidity 

Index; EBL, estimated blood loss; SCS, Surgical Complexity Score.
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Figure 1. Number of elderly patients who received debulking 

surgery annually between January 2005 and June 2019.  



 

 27 

Bibliography 
 

Aletti, G. D., Eisenhauer, E. L., Santillan, A., Axtell, A., Aletti, G., 

Holschneider, C., Chi, D. S., Bristow, R. E., & Cliby, W. A., 2011. 

Identification of patient groups at highest risk from traditional 

approach to ovarian cancer treatment. Gynecologic oncology, 

120(1), 23–28.  

Bun, S., Yunokawa, M., Ebata, T., Kobayashi Kato, M., Shimoi, T., 

Kato, T., & Tamura, K., 2019. Feasibility of initial treatment in 

elderly patients with ovarian cancer in Japan: a retrospective study. 

International journal of clinical oncology, 24(9), 1111–1118. 

Charlson, M. E., Pompei, P., Ales, K. L., & MacKenzie, C. R., 1987. 

A new method of classifying prognostic comorbidity in longitudinal 

studies: development and validation. Journal of chronic diseases, 

40(5), 373–383. 

Chéreau, E., Ballester, M., Selle, F., Rouzier, R., & Daraï, E., 2011. 

Ovarian cancer in the elderly: impact of surgery on morbidity and 

survival. European journal of surgical oncology : the journal of the 

European Society of Surgical Oncology and the British Association 

of Surgical Oncology, 37(6), 537–542. 

Fanfani, F., Fagotti, A., Salerno, M. G., Margariti, P. A., Gagliardi, M. 

L., Gallotta, V., Vizzielli, G., Panico, G., Monterossi, G., & Scambia, 

G., 2012. Elderly and very elderly advanced ovarian cancer 

patients: does the age influence the surgical management? 

European journal of surgical oncology : the journal of the European 

Society of Surgical Oncology and the British Association of 

Surgical Oncology, 38(12), 1204–1210. 

Freyer, G., Tew, W. P., & Moore, K. N., 2013. Treatment and trials: 

ovarian cancer in older women. American Society of Clinical 

Oncology educational book. American Society of Clinical Oncology. 

Annual Meeting, 227–235. 

Glasheen, W. P., Cordier, T., Gumpina, R., Haugh, G., Davis, J., & 

Renda, A., 2019. Charlson Comorbidity Index: ICD-9 Update and 

ICD-10 Translation. American health & drug benefits, 12(4), 188–



 

 28 

197.  

Hilpert, F., du Bois, A., Greimel, E. R., Hedderich, J., Krause, G., 

Venhoff, L., Loibl, S., & Pfisterer, J., 2007. Feasibility, toxicity and 

quality of life of first-line chemotherapy with platinum/paclitaxel 

in elderly patients aged >or=70 years with advanced ovarian 

cancer--a study by the AGO OVAR Germany. Annals of 

oncology : official journal of the European Society for Medical 

Oncology, 18(2), 282–287.  

Hurria, A., Togawa, K., Mohile, S. G., Owusu, C., Klepin, H. D., 

Gross, C. P., Lichtman, S. M., Gajra, A., Bhatia, S., Katheria, V., 

Klapper, S., Hansen, K., Ramani, R., Lachs, M., Wong, F. L., & Tew, 

W. P., 2011. Predicting chemotherapy toxicity in older adults with 

cancer: a prospective multicenter study. Journal of clinical 

oncology : official journal of the American Society of Clinical 

Oncology, 29(25), 3457–3465. 

Jørgensen, T. L., Teiblum, S., Paludan, M., Poulsen, L. Ø., 

Jørgensen, A. Y., Bruun, K. H., Hallas, J., & Herrstedt, J., 2012. 

Significance of age and comorbidity on treatment modality, 

treatment adherence, and prognosis in elderly ovarian cancer 

patients. Gynecologic oncology, 127(2), 367–374. 

Joseph, N., Clark, R. M., Dizon, D. S., Lee, M. S., Goodman, A., 

Boruta, D., Jr, Schorge, J. O., Del Carmen, M. G., & Growdon, W. B., 

2015. Delay in chemotherapy administration impacts survival in 

elderly patients with epithelial ovarian cancer. Gynecologic 

oncology, 137(3), 401–405.  

Kumar, A., Janco, J. M., Mariani, A., Bakkum-Gamez, J. N., 

Langstraat, C. L., Weaver, A. L., McGree, M. E., & Cliby, W. A., 

2016. Risk-prediction model of severe postoperative 

complications after primary debulking surgery for advanced 

ovarian cancer. Gynecologic oncology, 140(1), 15–21. 

Lin, H. S., Watts, J. N., Peel, N. M., & Hubbard, R. E, 2016. Frailty 

and post-operative outcomes in older surgical patients: a 

systematic review. BMC geriatrics, 16(1), 157.  

Masnoon, N., Shakib, S., Kalisch-Ellett, L., & Caughey, G. E., 2017. 

What is polypharmacy? A systematic review of definitions. BMC 



 

 29 

geriatrics, 17(1), 230.  

Mayhew, D., Mendonca, V., & Murthy, B., 2019. A review of ASA 

physical status - historical perspectives and modern developments. 

Anaesthesia, 74(3), 373–379. 

McLean, K. A., Shah, C. A., Thompson, S. A., Gray, H. J., Swensen, 

R. E., & Goff, B. A., 2010. Ovarian cancer in the elderly: outcomes 

with neoadjuvant chemotherapy or primary cytoreduction. 

Gynecologic oncology, 118(1), 43–46. 

Monson, K., Litvak, D. A., & Bold, R. J., 2003. Surgery in the aged 

population: surgical oncology. Archives of surgery (Chicago, Ill. : 

1960), 138(10), 1061–1067. 

Park, S. J., Kim, J., Kim, S. N., Lee, E. J., Oh, S., Seol, A., Lee, N., 

Chang, S. J., & Kim, H. S., 2019. Practice patterns of surgery for 

advanced ovarian cancer: analysis from international surveys. 

Japanese journal of clinical oncology, 49(2), 137–145. 

Revenig, L. M., Canter, D. J., Kim, S., Liu, Y., Sweeney, J. F., 

Sarmiento, J. M., Kooby, D. A., Maithel, S. K., Hill, L. L., Master, V. 

A., & Ogan, K., 2015. Report of a Simplified Frailty Score 

Predictive of Short-Term Postoperative Morbidity and Mortality. 

Journal of the American College of Surgeons, 220(5), 904–11.e1. 

Schuurman, M. S., Kruitwagen, R., Portielje, J., Roes, E. M., 

Lemmens, V., & van der Aa, M. A., 2018. Treatment and outcome 

of elderly patients with advanced stage ovarian cancer: A 

nationwide analysis. Gynecologic Oncology, 149(2):270-274. 

Strong, V. E., Selby, L. V., Sovel, M., Disa, J. J., Hoskins, W., 

Dematteo, R., Scardino, P., & Jaques, D. P., 2015. Development and 

assessment of Memorial Sloan Kettering Cancer Center's Surgical 

Secondary Events grading system. Annals of surgical oncology, 

22(4), 1061–1067.  

Tew, W. P., & Fleming, G. F., 2015. Treatment of ovarian cancer in 

the older woman. Gynecologic oncology, 136(1), 136–142.  

Thrall, M. M., Goff, B. A., Symons, R. G., Flum, D. R., & Gray, H. J., 

2011. Thirty-day mortality after primary cytoreductive surgery 

for advanced ovarian cancer in the elderly. Obstetrics and 

gynecology, 118(3), 537–547.  



 

 30 

Tortorella, L., Vizzielli, G., Fusco, D., Cho, W. C., Bernabei, R., 

Scambia, G., & Colloca, G., 2017. Ovarian Cancer Management in 

the Oldest Old: Improving Outcomes and Tailoring Treatments. 

Aging and disease, 8(5), 677–684. 

World Health Organization Regional Office for the Western Pacific., 

2000. The Asia-Pacific perspective : redefining obesity and its 

treatment. Sydney : Health Communications Australia. Available 

from: https://apps.who.int/iris/handle/10665/206936 [Accessed 30 

September 2020]. 

Wright, J. D., Lewin, S. N., Deutsch, I., Burke, W. M., Sun, X., 

Neugut, A. I., Herzog, T. J., & Hershman, D. L., 2011. Defining the 

limits of radical cytoreductive surgery for ovarian cancer. 

Gynecologic oncology, 123(3), 467–473.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 31 

초    록 
 

진행성 난소암 환자의 예후를 개선하기 위해 종양감축술을 시행하는 

것은 중요하다. 그러나, 고령 환자에서는 수술 후 합병증과 사망률이 

높을 수 있다는 이유로 종양감축술을 시행하는 것이 쉽지 않다. 고령 

자체보다는, 고령에 동반되는 기저질환이 종양감축술 후 예후의 

위험인자라는 일부 연구결과가 있지만, 아직 근거가 부족하다. 따라서, 

본 연구진은 진행성 난소암 환자에서 종양감축술 후 예후에 고령이 

미치는 영향을 조사하고자 하였다. 

진행성 난소암 진단을 받고 종양감축술을 받은 65세 이상의 환자에 

대해 후향적으로 자료를 수집하였다. 총 환자수는 120명이었으며, 나이 

에 따라 다음과 같은 네 그룹으로 나누었다: 그룹 1, 65-69세 (n = 

58); 그룹 2, 70-74세 (n = 38); 그룹 3, 75-79세 (n = 17); 그룹 4, 

≥ 80세 (n = 7). 수술 전 변수들은 그룹 간 유의한 차이를 보이지 

않았다. 

수술 전 변수, 수술 범위, 수술 결과, 수술 후 합병증에 대해서는 

그룹 간 차이를 보이지 않았다. 반면, 그룹 4에서는 다른 그룹에 비해 

다약제 복용 빈도 가 더 높았으며 (85.7% vs 27.6-34.2%, p = 0.02), 

수술 시간은 더 짧았다 (중앙값, 194 vs 285-330분, p = 0.02).  

노쇠를 반영하는 인자, 다약제 복용, 수술 전 알부민 수치, 

추정실혈량 및 수혈량은 수술 후 합병증의 위험을 유의하게 

증가시켰으나, 노년은 유의한 상관관계를 보이지 않았다. 

따라서, 고령은 난소암 환자에서 종양감축술 후 합병증을 

증가시키는 인자가 되지 않으며, 노쇠를 반영하는 수술 전 인자들이 더 

많은 영향을 주는 것으로 생각된다. 결론적으로, 고령 자체는 진행성 

난소암 환자에서 종양감축술의 금기가 되지 않는 것으로 보인다. 

 

주요어 : 고령; 난소암; 수술 후 합병증; 예후; 수술 방법 

학   번 : 2020-21641 
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