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Abstract

Background—Despite institutional studies that suggest that radical hysterectomy for cervical

cancer is well tolerated in the elderly, little population-level data is available on the procedure’s

outcomes in older women. We performed a population-based analysis to determine the morbidity,

mortality, and resource utilization of radical hysterectomy in elderly women with cervical cancer.

Methods—Patients recorded in the Nationwide Inpatient Sample with invasive cervical cancer

who underwent abdominal radical hysterectomy between 1998–2010 were analyzed. Patients were

stratified by age: <50, 50–59, 60–69, and ≥70 years. We examined the association between age

and the outcomes of interest using chi square tests and multivariable generalized estimating

equations.

Results—A total of 8199 women were identified, including 768 (9.4%) women age 60–69 and

462 (5.6%) women ≥70 years of age. All cause morbidity increased from 22.1% in women <50, to

24.7% in those 50–59 years, 31.4% in patients 60–69 years and 34.9% in women >70 years of age

(P<0.0001). Compared to women < 50, those >70 were more likely to have intraoperative

complications (4.8% vs. 9.1%, P=0.0003), surgical site complications (10.9% vs. 17.5%,

P<0.0001), and medical complications (9.9% vs. 19.5%, P<0.0001). The risk of non-routine

discharge (to a nursing facility) was 0.5% in women <50 vs.12.3% in women ≥70 (P<0.0001).
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Perioperative mortality women ≥70 years of age was 30 times greater than that of women <50

(P<0.0001)

Conclusion—Perioperative morbidity and mortality are substantially greater in elderly women

who undergo radical hysterectomy for cervical cancer. Non-surgical treatments should be

considered in these patients.
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Introduction

Cervical cancer remains a major cause of cancer-related morbidity and mortality in women1.

In the United States, it is estimated that approximately 12,000 new cases of cervical cancer

and 4,000 deaths from the disease occurred in 2013.2 While effective treatment is available

for cervical cancer, curative intent therapy is often associated with substantial morbidity.3

For women with stage IB-IIA tumors, treatment consists of either surgery with radical

hysterectomy or primary radiotherapy.3 Although survival is similar for the two treatments,

radical hysterectomy is often considered the treatment of choice when feasible. Radical

hysterectomy consists of removal of the uterus in conjunction with en bloc resection of the

upper vagina, parametria, and uterosacral ligaments. Despite the oncologic benefits of the

procedure, radical hysterectomy is associated with significant morbidity including blood

loss, bladder dysfunction, lymphedema, and sexual dysfunction.3

Cervical cancer has a bimodal peak and is common in the elderly. An abundance of data

suggests that the outcomes of elderly women with cervical cancer are inferior to younger

patients.4 Prior work has shown that elderly women less often receive curative intent

therapy, are less frequently treated with surgery, and are less likely to receive adjuvant

radiation and chemotherapy.5–9 However, even after adjusting for disparities in care, elderly

women with cervical cancer are more likely to die from their tumors.4

The optimal treatment for elderly women with early-stage cervical cancer remains unknown.

Elderly patients often have significant underlying comorbidity, poor performance status and

impaired functional ability that place them at increased risk for perioperative complications.

Although elderly patients are at increased risk for perioperative morbidity, several single

institution observational studies have suggested that the procedure is well tolerated in older

women.10–15 Given the limited data available to guide the treatment of elderly women with

cervical cancer, we performed a population-based analysis to determine the morbidity,

mortality, and resource utilization of radical hysterectomy in elderly women with invasive

cervical cancer.

Materials and Methods

The Nationwide Inpatient Sample (NIS) was utilized for analysis. NIS is a nationwide

datasource maintained by the Agency for Healthcare Research and Quality (AHRQ) that
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captures inpatient hospitalizations. Each year NIS collects a random sample of

approximately 20% of hospital discharges from facilities throughout the United States. The

sampling frame for NIS includes nonfederal, general and specialty-specific hospitals within

the U.S. NIS includes academic and community hospitals and hospitals of all sizes. The

sampling scheme represents approximately 97% of hospitals in the U.S. and NIS is the

largest all-payer inpatient care database.16 In 2007, NIS recorded 8 million hospital stays

from 40 states. Institutional review board exemption was obtained from Columbia

University.

Patients with a diagnosis of invasive cervical (ICD-9 180.x) who underwent surgery

between 1998 and 2010 were selected. The cohort included only those women who

underwent radical hysterectomy (ICD-9 68.6, 68.60, 68.69). Women who underwent

laparoscopic radical hysterectomy or vaginal hysterectomy were excluded. Patients were

stratified by age into the following groups: <50 years, 50–59 years, 60–69 years, and ≥70

years. Performance of concomitant lymphadenectomy at the time of the operation was noted

for each patient.

Clinical and demographic data analyzed included race (white, black, Hispanic, other,

unknown), household income (low, medium, high, highest, unknown), and primary

insurance payor (private, Medicare, Medicaid, self pay, other, and unknown).16 Geographic

variation was captured through region of the country in which the patient resided (northeast,

midwest, south, west), and the area of residence (metropolitan and non-metropolitan).

Hospital characteristics including hospital size (small, medium, or large) and teaching status

(teaching, non-teaching, unknown) were also recorded. Risk adjustment for comorbid

medical conditions was performed using the Elixhauser comorbidity index. Patients were

classified based on the number of medical comorbidities into the following groups: 1, 2,

≥3.17 Hospital procedure volume was assessed as the annualized number of radical

hysterectomies performed and grouped into approximately equal volume-based quartiles.

Finally, we report the categorization of the inpatient admission during which time the radical

hysterectomy was performed (elective, emergent, urgent).

The outcomes of interest were perioperative morbidity and mortality as well as resource

utilization. Morbidity was classified based on a previously reported system in which

complications were classified into the following categories: i) intraoperative complications

(bladder, ureteral, intestinal, vascular or other operative injury), ii) surgical site

complications (wound complications, abscess, hemorrhage, bowel obstruction, and ileus),

and iii) medical complications (venous thromboembolism, myocardial infarction,

cardiopulmonary arrest, respiratory failure, renal failure, stroke, bacteremia/sepsis, shock,

pneumonia).18–21 A composite category of any complication was also recorded as any of the

above complications.18–21 Metrics for resource utilization included transfusion, reoperation,

and length of hospital stay of ≥4 days. Non-routine discharge was defined as discharge to a

skilled nursing facility, nursing home, acute or sub-acute rehabilitation unit. Perioperative

mortality was defined as death during the index hospitalization.18–21

Frequency distributions across the age groups were compared using χ2 tests. To examine the

independent association between age and morbidity, mortality, and resource utilization, we
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developed multivariable generalized estimating equations (GEE). These models included the

clinical and demographic characteristics of interest and account for patient clustering within

hospitals. Data are reported as risk ratios with 95% confidence intervals. All analyses were

performed with SAS version 9.4 (SAS Institute Inc, Cary, North Carolina). All statistical

tests were two-sided. A P-value of <0.05 was considered statistically significant.

Results

A total of 8199 women who underwent radical hysterectomy for cervical cancer were

identified. The cohort included 5551 (67.7%) <50 years of age, 1418 (17.3%) age 50–59

years, 768 (9.4%) age 60–69 years, and 462 (5.6%) ≥70 years of age.

Table 1 displays the clinical and demographic characteristics of the patient population.

Compared to younger women, those ≥70 years of age who underwent radical hysterectomy

were more often white (P<0.0001), and had higher household incomes (P=0.006). Elderly

women more frequently had a greater number of comorbid medical conditions; among

women ≥70 years of age, 56.9% had a comorbidity score of ≥3 compared to 16.1% of those

<50 years of age (P=0.01). Elderly women were more likely to undergo surgery at a non-

teaching hospital (26.2% for women ≥70 years of age vs. 15.6% for those <50) (P<0.0001)

and at low volume centers (33.8% of women ≥70 years of age vs. 22.4% for those <50)

(P=0.004) and less likely to undergo lymphadenectomy 88.1% vs. 94.8%) (P<0.0001).

Complications increased with age (Table 2, Figure 1). The overall complication rate was

22.1% for women <50 years of age, 24.7% for those aged 50–59, 31.4% for patients age 60–

69, and 34.9% for those ≥70 years old (P<0.0001). The adjusted risk ratio for any morbidity

in women ≥70 compared to those <50 years of age was 1.23 (95% CI, 1.07–1.41). The rate

of intraoperative complications was 4.8% for women <50 vs. 9.1% for those ≥70 years of

age (P=0.003) (adjusted RR=1.62; 95% CI, 1.14–2.30) (Table 3). Similarly, surgical site

complications were noted in 10.9% of those <50 years of age compared to 17.5% in women

≥70 years old (P<0.0001) (adjusted RR=1.19; 95% CI, 0.95–1.48). Finally, the rate of

medical complications rose with age from 9.9% in patients <50 to 19.5% in women ≥70

years old (P<0.0001) (adjusted RR=1.45; 95% CI, 1.18–1.77).

The perioperative transfusion rate rose with age from 11.0% in women <50 to 13.5% for

those 50–59 years of age, 17.8% for those 60–69 and 23.2% for those ≥70 (P<0.0001)

(Table 2). The adjusted risk ratio for women ≥70 compared to those <50 was 1.41 (95% CI,

1.17–1.70). Non-routine discharge rose from 0.5% to 12.3% in women ≥70 years of age

(P<0.0001) (adjusted RR=13.74; 95% CI, 7.96–23.71). The overall mortality rate for the

cohort was 0.2%. The mortality rate for women ≥70 years of age was 30 times greater than

that of women <50 (P<0.0001) (raw data suppressed as cells <10 patients).

Discussion

Our findings suggest that radical hysterectomy for cervical cancer is associated with

substantial morbidity. Compared to younger women, elderly patients who undergo radical

hysterectomy are at increased risk for perioperative morbidity. The in-hospital mortality rate
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for women ≥70 years of age who undergo the procedure is 30-fold higher than that of

younger women.

Elderly women with cervical cancer are treated less aggressively than their younger

counterparts.4–9,22 In an analysis of over 28,000 women recorded in the Surveillance,

Epidemiology, and End Results database, Sharma and colleagues noted that women with

cervical cancer younger than age 50 years of age (82%) were more likely to undergo

primary surgery than those aged 70–79 (55%) and those aged ≥80 (33%). Among those

women who were managed surgically, performance of both radical hysterectomy and

lymphadenectomy decreased with advancing age, and, older women were less likely to

receive guideline-recommended adjuvant therapy. Even after accounting for disparities in

treatment, this study noted that elderly women with cervical cancer were more likely to die

from their cancer than younger patients.4 Other reports have also noted that elderly women

with early-stage cervical cancer are less likely to undergo surgery.5,22

Prior single and multi-institutional observational studies have reported the outcomes of

radical hysterectomy in elderly women. In general, these studies have suggested that the

procedure is well tolerated and that the outcomes in elderly women are similar to their

younger counterparts.10–15,23 An analysis that compared 22 patients aged ≥60 years to a

younger cohort of 128 patients who underwent radical hysterectomy for early stage cervical

cancer noted that although comorbidities were more common in the elderly, there was no

significant difference in either major or minor postoperative complications. The authors

reported that mean length of stay (5 vs. 3 days) and duration of bladder catheterization were

longer in the elderly patients.15 Similarly, a matched case control study of 62 women >65

years of age and 124 <50 years of age with stage IB cervical cancer who underwent radical

hysterectomy and lymphadenectomy found no difference in perioperative morbidity or

mortality between the groups.13

For women with early-stage cervical cancer, primary radiotherapy is an alternative

management strategy. A randomized controlled trial comparing radiation to radical

hysterectomy for women with stage IB-IIA cervical cancer reported similar survival for the

two treatment modalities.3 Radiation therapy, both external beam as well as brachytherapy,

are well tolerated by the elderly.24–29 In a cohort of over 1600 patients with pelvic

malignancies treated with radiotherapy in the European Organization for Research and

Treatment of Cancer (EORTC) group’s therapeutic trials, there were no differences in either

early or late toxicity based on age.28 It also appears that combination chemoradiation is well

tolerated in older women.24 Despite the tolerance to radiotherapy, elderly women often

receive non-optimal therapeutic courses. One report found that among women >75 years of

age nearly one-third did not complete the prescribed course and 42% experienced treatment

disruptions.30

Our data describing radical hysterectomy in the elderly is similar to many other high-risk

oncologic procedures in which population-based data conflict with institutional series and

suggests that outcomes are inferior in elderly patients.20,21,31,32 We previously reported that

morbidity and mortality were higher in elderly women with endometrial cancer and ovarian

cancer undergoing surgery compared to their younger counterparts.20,21 Similar data has
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been described for other solid tumor surgeries, including colectomy and

pancreatectomy.31,32 The disparate outcomes may be due in part to inadequate power of

small studies to detect age-related differences in outcomes. Alternatively, studies reporting

outcomes of highly selected elderly patients from experienced centers may not be

generalizable to the general population.

While radical hysterectomy remains the surgical procedure of choice for stage IB-IIA

cervical cancer, newer surgical alternatives may reduce the morbidity associated with the

operation. First, minimally invasive radical hysterectomy, both laparoscopic and robotically

assisted, has been reported for cervical cancer. Although long-term outcomes data is lacking,

these minimally invasive options have been shown to reduce acute perioperative

morbidity.19,33 Second, reports have investigated less radical surgical alternatives to radical

hysterectomy, including local excision and simple hysterectomy.34 These more conservative

approaches are predicated on the fact that the parametrium is rarely involved in women with

small tumors while removal of the parametrium at the time of radical hysterectomy adds

substantial morbidity.34,35 These surgical alternatives warrant further investigation in the

elderly.

Although our study benefits from the inclusion of a large sample of women from across the

U.S., we recognize a number of important limitations. First, NIS lacks data on tumor

characteristics, including stage, which may have impacted both treatment selection and

outcome. Second, NIS lacks longitudinal follow-up data and, as such, we are unable to

capture long-term toxicity, 30-day mortality, or assess the impact of age on receipt of

adjuvant therapy. Third, while we included measurable comorbidity on in our analysis, we

were unable to capture more subjective measures of physical functioning, such as

performance status. Lastly, unmeasured confounding factors, including patient and

physician preferences undoubtedly influenced the allocation of treatment.

Our data suggests that the treatment of early-stage cervical cancer in the elderly should be

individualized. In addition to patient preferences and chronologic age, medical

comorbidities and functional status are important considerations for elderly women.36 The

comprehensive geriatric assessment (CGA) is a multidimensional and multidisciplinary

diagnostic instrument to guide treatment that has been described for elderly patients with

other solid tumors.37 While data describing the use of the CGA in gynecologic oncology and

for gynecologic surgery, the instrument may be of use for elderly cervical cancer patients

and deserves further study.38–40 Despite the fact that our cohort likely represents a selected

group of elderly women chosen to undergo surgery, perioperative morbidity and mortality

were substantially greater than in younger women. Given that survival is similar for

radiation and surgery, non-surgical treatment options should be considered in elderly women

with cervical cancer.
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Research Highlights

- Perioperative morbidity and mortality are substantially greater in elderly

women who undergo radical hysterectomy for cervical cancer.

- Non-surgical treatments should be considered in these patients.

George et al. Page 9

Gynecol Oncol. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1.
Unadjusted rate of complications stratified by age.
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