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A B S T R A C T   

Objective: To describe the surgical and oncologic outcomes in surgically treated oldest old women (≥80 years) 
with endometrioid endometrial cancer as a function of their comorbidities. 
Methods: In this retrospective cohort study, patients aged 80–99 years who underwent surgical management of 
stage I endometrioid endometrial cancer between 2006 and 2018 were included. Low- and high-intermediate risk 
disease was defined using the Gynecologic Oncology Group-99 criteria. The validated, Combined Age-Charlson 
Comorbidity Index (CA-CCI) was used to quantify comorbidity burden. Logistic regression was used to identify 
the independent predictors of various surgical and oncologic outcomes. Kaplan-Meier survival analysis was 
performed to compare survival distributions based on mortality cause and comorbidity status. 
Results: We identified 64 women who met the eligibility criteria. Median age was 84 years (IQR 80, 94 years). 
Among oldest old women undergoing a hysterectomy with or without lymph node dissection, women with a CA- 
CCI score of ≥7 had an 8 times higher risk of postoperative infections compared with oldest old women with a <7 
score (95% CI 1.53–48.91, P = 0.015). Women with a CA-CCI score of ≥8 were 45% less likely to survive at 3 
years (aRR 0.55, 95% CI 0.004–0.87; P = 0.039) than those with a lower CA-CCI score (three-year overall 
survival 73% vs 96%). 
Conclusion: Surgical and oncologic outcomes in oldest old women with early stage endometrioid endometrial 
cancer are largely determined by comorbidity status. Less comorbid women (CA-CCI score < 8) had a signifi-
cantly higher five-year survival at 87% than their more comorbid counterparts. Use of age-comorbidity risk 
scoring such as CA-CCI, preoperative optimization, and careful selection for and counseling of patients about 
surgical treatment are paramount in providing optimal recovery and survival advantages in the oldest old.   

1. Introduction 

To date, uterine cancer remains the most prevalent gynecologic 
malignancy, with 66,750 estimated new cases and 12,940 estimated 
deaths in the United States (US) in 2021 as reported by the National 
Cancer Institute. (Institute et al., 2021) Although most cases (54.8%) are 
among women < 65 years of age, uterine cancer mortality is dispro-
portionately higher in women ≥ 65 years of age. (Institute et al., 2021) 
Furthermore, as overall life expectancy is projected to increase, the 
incidence and mortality of uterine cancer is expected to concomitantly 
rise in the older groups. (Amant et al., 2005). 

Surgical intervention is the cornerstone of uterine cancer treatment, 

with hysterectomy, salpingo-oophorectomy, and lymphadenectomy, as 
indicated, being the standard of care for surgical staging. (Colombo 
et al., 2016) However, older women with endometrial cancer remain 
suboptimally treated compared with their younger counterparts. (Koual 
et al., 2018) This disparity in treatment has likely stemmed from studies 
showing that older patients are at high risk of adverse perioperative 
outcomes. (Toglia and Nolan, 2003; Bentrem et al., 2009) For instance, 
women older than 80 years of age who undergo laparotomy for endo-
metrial cancer experience significantly higher rates of postoperative 
complications, blood transfusions, and mortality as well as longer hos-
pital stays. (Wright et al., 2011) Additionally, in their analysis of peri-
operative outcomes in surgically-treated oldest (≥80 years) women with 
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endometrial cancer, Wright et al. observed that age, independent from 
comorbidity status, was a predictor of postoperative complications, 
which in turn were regarded as the chief determinant of postoperative 
survival, with complications being most prevalent among patients ≥ 80 
years. (Wright et al., 2011) Nevertheless, recent evidence shows that 
radical pelvic surgery is well-tolerated by older women, (Wright et al., 
2004) prompting reconsideration of optimal therapeutic approaches for 
this age group. Furthermore, surgical treatment for early-stage endo-
metrial cancer, with potential adjuvant therapy, represents the standard 
of care and accordingly has the greatest curative potential. Excluding 
surgical intervention as a primary treatment for older women may have 
unacceptable consequences toward disease-free and overall survival, 
parameters that remain to be investigated more thoroughly within this 
group. 

Historically, the ideal treatment for older patients with endometrial 
cancer was largely undefined due to comorbid profiles and questionable 
survival benefit after aggressive surgery. (Wright et al., 2011) However, 
with advancements in perioperative and operative care along with 
favorable data regarding aggressive treatment in older women, these 
patients may qualify for surgical management. (Wright et al., 2004; 
Wysham et al., 2015) In this study, we aim to evaluate the surgical and 
oncologic outcomes among women aged 80–99 years, the oldest old, 
with stage I endometrioid endometrial cancer based on preoperative 
comorbidity status and ultimately, risk stratify the oldest old surgical 
candidates and better inform preoperative counseling based on age and 
comorbidities. 

2. Materials and methods 

2.1. Study design and patient cohort 

In this single-institution retrospective cohort study, we included 
women aged 80–99 years who were surgically treated for stage I endo-
metrioid endometrial cancer between 2006 and 2018. Demographic and 
clinical data were obtained after reviewing medical records over the 
study and follow up periods. Eligible patients were those with inter-
mediate risk features; low- and high-intermediate risk disease was 
defined using the Gynecologic Oncology Group (GOG)-99 criteria, 
wherein high-intermediate risk disease is defined based on age and the 
presence of three pathologic factors: deep myometrial invasion, grade 2 
or 3 histology, and lymphovascular space invasion (LVSI). For women ≥
70 years, high-intermediate risk disease is ruled in by any one of these 
pathologic factors. Patients were restricted to those with early-stage 
cancer as patients > 80 years old with advanced disease are less likely 
to be offered standard treatment. Patients without complication or 
follow up data were excluded from the analysis. The study was approved 
by the Institutional Review Board (IRB) at the Yale University School of 
Medicine. 

2.2. Primary and secondary outcomes 

Our primary outcome was a composite of oncologic outcomes, 
including overall survival at three and five years and progression-free 
survival at three years. Mortality rate was subdivided into disease- 
and comorbidity-specific mortality. By contrast, secondary outcomes 
comprised surgical outcomes, including length of hospitalization and 
occurrence of postoperative complications within 30 days of surgery, 
such as postoperative infection, readmissions, step-down unit or inten-
sive care unit admission, and 30-day mortality. For outcomes, such as 
postoperative infections, length of stay (LOS), and estimated blood loss 
(EBL), patients were stratified by hysterectomy approach. To quantify 
the comorbidity burden on oncologic and surgical outcomes, we used 
the validated Charlson Comorbidity Index (CCI). The CCI, which com-
prises 17 comorbidities, has been historically used as a prognostic in-
dicator of mortality by weighing comorbid conditions, therefore 
estimating disease burden. (Charlson et al., 1987; Deyo et al., 1992 Jun) 

However, with age being an independent predictor of mortality, we used 
a Combined Age-CCI (CA-CCI) score, which adds 1 point for each decade 
above 40 years. (Roffman et al., 2016) After determining the CA-CCI, we 
set two cut-off values for comparison. The first was to dichotomize pa-
tient characteristics and perioperative outcomes using the median (CA- 
CCI score of 7), whereas the second cut-off value was used for dichot-
omizing oncologic survival using the 90th percentile (CA-CCI score of 8). 

A Kaplan-Meier survival analysis was conducted to compare survival 
outcomes between two groups based on each mortality cause and co-
morbidity status. Significant differences in survival distributions for 
each two groups at a time were evaluated using a log-rank test. A Cox 
proportional hazard model was then used to calculate the hazard ratio 
(HR) to compare the probability of death in one group compared with 
the other. 

2.3. Covariates 

Demographic and clinical data obtained as covariates included pa-
tient’s age, hysterectomy approach (abdominal, laparoscopic, robot- 
assisted, or laparoscopic- or robot-assisted vaginal), EBL, LOS, lymph 
node dissection status (none, full pelvic only, or full pelvic and para-
aortic), 2009 FIGO stage (IA or IB), histologic grade (1, 2, or 3), adjuvant 
therapy (radiation alone or chemoradiation), and patients’ comorbid-
ities. Patients undergoing sentinel lymph node biopsy were excluded to 
achieve group homogeneity. Patients’ comorbidities comprised the 
following: history of myocardial infarction, congestive heart failure, 
peripheral vascular disease, cerebrovascular accident or transient 
ischemic attack, hemiplegia, dementia, diabetes mellitus, connective 
tissue disease, peptic ulcer disease, moderate to severe chronic kidney 
disease, synchronous malignancy, AIDS, liver disease, and chronic 
obstructive pulmonary disease. Comorbidities in the study population 
were extracted from electronic medical records by a trained healthcare 
provider and their presence predated the index surgical intervention in 
our study. 

2.4. Statistical analysis 

Descriptive statistics were reported for categorical variables as per-
centages, and their frequency distributions were compared using χ2 test. 
A multivariate logistic regression analysis was performed to examine the 
utility of CA-CCI scoring in predicting the surgical and oncologic out-
comes after operative intervention. Results were reported as adjusted 
and unadjusted risk ratios (RRs) and 95% confidence intervals (CIs). All 
P values were two-sided, with P < 0.05 considered statistically signifi-
cant. Statistical analyses were performed using STATA (StataCorp. 
2021. Stata Statistical Software: Release 17. College Station, TX: State-
Corp LLC), GraphPad Prism version 9.0.0 (GraphPad software, San 
Diego, California USA), and SPSS statistics v25 (IBM Corporation, 
Armonk, NY). 

3. Results 

3.1. Patient characteristics 

There were 2,234 patients undergoing surgical staging for uterine 
cancer from 2006 to 2018. A total of 64 women met eligibility criteria 
and were followed up for a median of 52 months (Interquartile range 
(IQR), 3 months to 12 years). The clinical and pathological character-
istics of our study population are presented in Table 1. Median age was 
84 years (IQR 80 to 94 years). When stratified by disease stage, 54.7% of 
patients had stage IA and 45.3% had stage IB. After histologic exami-
nation, 9.4% had grade 1 disease, 71.9% had grade 2, 18.7% had grades 
3, and 23.4% had LVSI. While 20.3% had low-intermediate risk disease, 
79.7% had high-intermediate risk disease. Based on comorbidity 
scoring, 45.3% had a CA-CCI score of < 7 and 54.7% had a score of ≥ 7. 
Postoperatively, 77.8% of patients were offered radiation therapy and 
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67.2% received vaginal brachytherapy alone, whereas 1.6% received 
chemoradiation. 

3.2. Surgical intervention 

After dividing patients by surgical approach, 35.9% underwent total 
abdominal hysterectomy, 42.2% underwent robot-assisted total lapa-
roscopic hysterectomy, 18.8% underwent total laparoscopic hysterec-
tomy, and 3.1% underwent laparoscopic-assisted vaginal hysterectomy 

with or without robot assistance. Salpingo-oophorectomy was per-
formed in all patients. While 18.8% did not undergo lymph node 
dissection, 59.4% and 21.9% underwent pelvic and paraaortic lymph 
node sampling and pelvic lymph node sampling alone, respectively. 

3.3. Survival outcomes 

Disease recurrence was noted in 10.9% of patients, and overall 
mortality rate was 40.6%, with 7.7% of deaths attributed to uterine 
cancer and 92.3% attributed to comorbidities (Fig. 2A). No mortality 
was secondary to surgical intervention or any cause within 30 post-
operative days. Three- and five-year overall survival rates were 87% and 
70%, respectively; three-year progression-free survival was 87% 
(Fig. 3A and B). Women who suffered death secondary to uterine cancer 
had a median survival of four years compared with 5.4-year median 
survival among women dying of their comorbidities (HR 0.07, 95% CI 
0.01–0.64: Fig. 2B and C). Patients with a CA-CCI score of ≥ 8 (90th 
percentile) were 45% less likely to survive at 3 years (aRR 0.55; 95% CI 
0.004–0.87; P = 0.039). Median survival in patients with a score of < 8 
was 9 years compared with 5.6 years in patients with a score of ≥ 8 (HR 
0.37, 95% CI 0.11–0.87). Fig. 2C shows time to death events between 
patients with a CA-CCI score < 8 versus CA-CCI of ≥ 8. Of note, cancer 
grade, lymph node dissection status, and EBL did not significantly 
impact survival. 

3.4. Surgical outcomes 

Regarding surgical outcomes, 24 (37.5%) patients developed post-
operative complications. Specifically, 16 (25%) patients had a post-
operative infection. Of those, 6 (37.5%) had pneumonia, 5 (31.3%) had 
a urinary tract infection, 3 (18.8%) had cellulitis, and 2 (12.5%) had a 
fever of unknown origin treated with antibiotics when assessed for 
primary source. Overall postoperative morbidity as well as infection rate 
were significantly higher among patients who underwent open surgery 
compared with the minimally invasive surgery group (43.5% vs 17.1%, 
P = 0.022; 43.5% vs 14.6%, P = 0.011, respectively; Table 2 and Fig. 1). 
While only 2 patients (3.1%) required a blood transfusion, the open 
surgery group was more likely to have an EBL above the median 
compared with the minimally invasive group (69.6% vs 41.5%, P =
0.031; Table 2 and Fig. 1). Patients undergoing an open surgery were 
more likely to be hospitalized for > 2 days compared with the minimally 
invasive group (100% vs 46.3%, P < 0.01; Table 2 and Fig. 1). 

After multivariate regression analysis (Table 3), patients with a CA- 
CCI score of ≥ 7 were 9 times more likely to have a postoperative 
complication compared with patients with a lower score (aRR 9.06; 95% 
CI 1.78–46.25; P = 0.008). Specifically, they were 8 times more likely to 
have a postoperative infection compared with their less comorbid 
counterparts (aRR 8.66; 95% CI 1.53–48.91; P = 0.015). These findings 
were noted after adjusting for patient’s age, cancer grade and stage, 
surgical approach, lymph node dissection status, and EBL. While surgi-
cal approach was not a significant predictor of overall complication 
occurrence, it was significantly associated with postoperative infections. 
Patients undergoing minimally invasive surgery were 86% less likely to 
develop a postoperative infection compared with the open surgery 
group (aRR 0.14; 95% CI 0.02–0.84; P = 0.032). 

4. Discussion 

4.1. Summary of the main results 

Past studies examined the surgical and oncologic outcomes between 
younger and older patients undergoing surgical intervention for endo-
metrial cancer. In contrast, we described these outcomes in an exclu-
sively older cohort of women, the oldest old, with early stage 
endometrioid endometrial cancer as a function of their comorbidities. 
Using a validated age-weighted comorbidity scoring system, we found 

Table 1 
Clinical and pathological characteristics of the study population.  

Characteristic Total population (n ¼ 64) 

Age in years, median (IQR) 84 (80–94) 
Cancer stage, no. (%)  
IA 35 (54.7) 
IB 29 (45.3) 
Histologic grade, no. (%)  
1 6 (9.4) 
2 46 (71.9) 
3 12 (18.7) 
Lymphovascular invasion (LVSI), no. (%)  
Absent 45 (70.3) 
Present 15 (23.4) 
Indeterminate/unknown 4 (6.3) 
Cancer risk stratification, no. (%)  
Low intermediate 13 (20.3) 
High intermediate 51 (79.7) 
Hysterectomy approach, no. (%)  
Open 23 (35.9) 
Laparoscopic 12 (18.8) 
Robotic 27 (42.2) 
Vaginal 2 (3.1) 
Lymph node dissection, no. (%)  
No 12 (18.8)  

Pelvic 14 (21.9)  

Pelvic and periaortic 38 (59.4) 
EBL, no. (%)  
< Median (90 mL) 31 (48.4) 
≥ Median  33 (51.6) 

Adjuvant therapy, no. (%)  
No 20 (31.2) 
Radiation alone 43 (67.2) 
Chemoradiation 1 (1.6) 
Recurrence, no. (%)  
Yes 7 (10.9) 
No 57 (89.1) 
Death, no. (%)  
Yes 26 (40.6) 
No 38 (59.4) 
Cause of death, no. (%)  
Disease recurrence 2 (7.7) 
Comorbidities 24 (92.3) 
Postoperative morbidity*, no. (%)  
Infectious morbidity 16 (25) 

Pneumonia 6 (9.4) 
Cellulitis 3 (4.7) 
Urinary tract infection 5 (7.8) 
Fever of unknown origin 2 (3.1) 

Postoperative transfusion 2 (3.1) 
Step-down unit admission 3 (4.7) 
Intensive care unit admission 3 (4.7) 
Readmission 3 (4.7) 
Length of stay, no. (%)  
≤ Median (2 days) 35 (54.7) 
> Median 29 (45.3) 
CA-CCI score, no. (%)  
< Median (7) 29 (45.3) 
≥ Median  35 (54.7) 

*Not mutually exclusive. EBL, estimated blood loss; CA-CCI, combined age- 
Charlson comorbidity index. 
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that more comorbid oldest old women were at a significantly higher risk 
of developing postoperative complications compared with their less 
comorbid oldest old counterparts. We also sought to explore the impact 
of hysterectomy approach on postoperative outcomes, bringing a new 
dimension to surgical planning and counseling in the oldest old with 
endometrial cancer. 

4.2. Results in the context of published literature 

Regardless of comorbidity profile, open surgery was associated with 
a significantly higher risk of postoperative infections among older 
women compared with minimally invasive approaches. These findings 
are in accordance with Bishop et al. documenting significantly higher 
rates of pneumonias and antibiotic administration among women ≥ 60 

Fig. 1. Rates of surgical outcomes by hysterectomy approach and comorbidity status (CA-CCI score).  
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years old undergoing laparotomy for endometrial cancer when 
compared with laparoscopically operated patients. (Bishop et al., 2018) 
This observation was noted to span across both benign and malignant, 
gynecologic and non-gynecologic surgeries, including hepatectomy and 
appendectomy. (Wang et al., 2019; Chen et al., 2018; Ghezzi et al., 
2010) On the contrary to surgical approach, lymph node dissection had 
no significant impact on postoperative outcomes in our patients. While 
the sentinel lymph node biopsy technique is a safe, effective alternative, 
(Garzon et al., 2022; Casarin et al., 2020) older women may tolerate a 
lymph node dissection should limited resources render sentinel lymph 
node sampling unfeasible. 

Additionally, our study outcomes were extended to include survival 
at five years after surgery, facilitating a better understanding of the true 
survival benefit in this age group. Although most women died of their 
comorbidities, they lived a median of 5.4 years after surgery. Upon 
stratifying by comorbidity status, less comorbid women (CA-CCI score 
< 8) had a significantly higher five-year survival (87%) than their more 
comorbid counterparts (73%). The five-year survival of patients with 
CA-CCI < 8 is comparable to the five-year survival of 95% in the general 
population with localized disease. (Institute et al., 2021) Clinical 
implication of this finding are that the least comorbid oldest old women 

Fig. 2. A. Proportion of mortality by cause; B. Probability of overall survival by mortality cause over the follow up period; C. Probability of overall survival by 
comorbidity status (CA-CCI score) over the follow up period. 

Fig. 3. A. Probability of crude overall survival over the follow up period. B. Probability of crude progression-free survival over the follow up period.  

Table 2 
Surgical and oncologic outcomes stratified by hysterectomy approach.  

Characteristic Open 
hysterectomy (n 
¼ 23) 

Minimally invasive 
hysterectomy (n ¼ 41) 

P 
value 

EBL, no. (%)    0.031 
<Median    
≥Median 16 (69.6) 17 (41.5)  
Recurrence, no. (%) 1 (4.3) 6 (14.6)  0.203 
Death, no. (%) 11 (47.8) 10 (24.4)  0.055 
Postoperative 

morbidity*, no. 
(%) 

10 (43.5) 7 (17.1)  0.022 

Infectious morbidity 10 (43.5) 6 (14.6)  0.011 
Length of stay, no. 

(%)    
<0.001 

≤Median    
>Median 23 (100) 19 (46.3)  
Three-year 

survival, no. (%) 
22 (95.7) 37 (90.2)  0.404  
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seem to harbor the most benefits of surgical intervention, particularly 
women with a CA-CCI score < 8. Preoperative counseling of the oldest 
old patient group should emphasize the CA-CCI score as a predictor for 
both postoperative and five-year survival outcomes. 

In their population-based study, Wright et al. examined the com-
pounding effect of age and comorbidity status on postoperative 
morbidity and mortality and utilized CCI to categorize patients based on 
comorbidity burden. They concluded that increased comorbidities along 
with advanced age were important indicators of perioperative compli-
cations, although their findings were inconsistent for less comorbid 
advanced-age women. (Wright et al., 2011) In contrast, we observed 
that for women ≥ 80 years with CA-CCI score of < 8, five-year survival 
rates were comparable with that of the general population. These find-
ings reiterate that while age may play a role in predicting perioperative 
events, it should not serve as a sole determinant in selecting women with 
endometrial cancer for surgery. The findings also emphasize that age 
with comorbidity profile in an age-weighted comorbidity index (CA- 
CCI) could be utilized to predict women at risk of perioperative events 
and shortened survival, especially that physicians may hastily use 
advanced age as the main criterion for surgical candidacy, disregarding 
that the older patient cohort includes active, independent, and healthy 
octogenarians and nonagenarians. 

4.3. Implications for practice and future research 

Several clinical implications can be inferred from our findings. As 
advancing age and greater comorbidity burden have additive effects on 
postoperative outcomes, both factors should be employed for risk 
stratification and surgical selection of women with endometrial cancer. 
The CA-CCI has successfully integrated age and comorbidities in pre-
dicting postoperative outcomes and can be implemented in practice as a 
potentially reliable indicator of surgical morbidity. Identifying the old-
est old women at highest risk of postoperative morbidity could inform 
practices aimed at preoperative optimization and facilitate evidence- 
based counseling regarding candidacy for surgery, although more 
studies need to be tailored to the older gynecologic population. (Young 
et al., 2008; Wang et al., 2018; Chen et al., 2010; Gu et al., 2019) In 
addition, minimally invasive staging approaches are associated with 
decreased postoperative morbidity in older women and should therefore 
be increasingly adopted. (Bishop et al., 2018; Guy et al., 2016; Scribner 
et al., 2001; Uccella et al., 2016). 

4.4. Strengths and limitations 

Our results should be interpreted with several limitations, including 
those inherent to retrospective study designs. The small sample size and 
low complication number may not have sufficiently powered the study 
to detect significant associations. In addition, while we simultaneously 
assessed the impact of age and comorbidities on postoperative out-
comes, our data did not capture the functional status of our patients, 
which could presumably influence the occurrence of postoperative 
complications. 

5. Conclusion 

Surgically treated oldest old women with stage I endometrioid 
endometrial cancer were at highest risk of postoperative complications 
if they harbored a CA-CCI score ≥ 7. Use of scoring systems like CA-CCI, 
perioperative optimization, and careful selection of patients for surgical 
intervention may prove substantial in improving postoperative out-
comes without depriving the oldest old of the standard of care and 
informing preoperative patient counseling regarding treatment options 
and candidacy for surgery. Moreover, in contrast to prior studies 
investigating surgical intervention in older women with endometrial 
cancer, our findings convey that surgery is generally well tolerated 
amongst the oldest old with a low CA-CCI score and thus serves as 
valuable first-line treatment. 

With older Americans currently representing one of the fastest 
growing demographics in the US, indices specific to this subgroup will 
be important for consistently selecting preeminent interventions most 
suitable for each individual patient. The current findings are the first to 
describe surgical and oncologic outcomes in an understudied population 
of oldest old women as a function of their comorbidities using a com-
bined age-comorbidity scoring system. This study will therefore serve as 
a benchmark for prospective work as the clinical landscape changes and 
gynecologic oncologic care continues into the upper limits of age. 
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Table 3 
Logistic regression model* of the surgical and oncologic outcomes in the study 
population.  

Predictor Postoperative morbidity 

Adjusted RR (95% CI) P value 

Cancer stage   
1A Referent  
1B 1.10 (0.23–5.21) 0.904 
EBL   
< Median (90 mL) Referent  
≥ Median 3.02 (0.64–14.32) 0.163 
Hysterectomy approach   
Open Referent  
Minimally invasive 0.27 (0.05–1.13) 0.071 
CA-CCI score   
< Median (7) Referent  
≥ Median 9.06 (1.78–46.25) 0.008  

Postoperative infection  
Adjusted RR (95% CI) P value 

Cancer stage   
1A Referent  
1B 0.80 (0.15–4.29) 0.790 
EBL   
< Median (90 mL) Referent  
≥ Median 2.27 (0.42–12.37) 0.342 
Hysterectomy approach   
Open Referent  
Minimally invasive 0.14 (0.02–0.84) 0.032 
CA-CCI score   
< Median (7) Referent  
≥ Median 8.66 (1.53–48.91) 0.015  

Three-year survival  
Adjusted RR (95% CI) P value 

Cancer stage   
1A Referent  
1B 2.97 (0.16–55.10) 0.465 
EBL   
< Median (90 mL) Referent  
≥ Median 0.055 (0.004–6.41) 0.167 
CA-CCI score   
< 90th percentile (8) Referent  
≥ 90th percentile 0.06 (0.004–0.87) 0.039 

*Model also adjusted for histologic grade and lymph node dissection status. EBL, 
estimated blood loss; CA-CCI, combined age-Charlson comorbidity index; RR, 
risk ratio; CI, confidence interval. 
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