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Abstract

Purpose—Little prospective data exist on quality of life (QOL) after pelvic exenteration (PE).
This ongoing study prospectively examines the QOL-changes following this radical procedure
using a comprehensive battery of psychological instruments.

Methods—Since 2005, enrolled patients were interviewed (EORTC QLQ-C30, EORTC QLQ-
CR38, EORTC QLQ-BLM30, BFI, BPI-SF, IADL, CES-D, IES-R) preoperatively and at 3, 6, and
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12 months after PE for physical/psychological symptoms. Data were examined using repeated
measure ANOVA.

Results—Sixteen women (3 anterior, 1 posterior, and 12 total PE’s), with more than one year of
follow up, completed all scheduled interviews. Median age was 58 years (28-76). Overall QOL
(F=6.3, p<0.02), ability to perform instrumental daily activities (F=6.8, p<0.02), body image
(F=11.9, p<0.00) and sexual function (F=8.0, p<0.01) all declined at 3 months but were near
baseline by 12 months after PE. Although, overall, physical function followed a similar trend
(F=14.8, p<0.00), it did not return to baseline. At the 12-month interview, patients reported
increased gastrointestinal symptoms (F=8.9, p<0.01) but significantly less stress-related ideation
(F=6.1, p<0.03) compared to baseline. Pain levels did not change significantly during the study
period (F=0.4, p<0.74).

Conclusions—Although patients report lingering gastrointestinal symptoms and some persistent
decline in physical function after PE, most adjust well, returning to almost baseline functioning
within a year. Providers can counsel patients that many, though not all, symptoms in the first 3
months following exenteration are likely to improve as they adapt to their changed health status.
These preliminary results await confirmation of a larger analysis.

INTRODUCTION

Pelvic exenteration [PE] is a radical, but potentially curative, treatment strategy for
advanced/recurrent gynecologic malignancies. This surgical procedure, initially reported by
Brunschwig from Memorial Hospital in 1948 [1], consists of an en bloc resection of the
pelvic organs. Improvements in surgical technique, perioperative care and better patient
selection have contributed to the improved survival following this procedure since its
original description [2]. Hence, a growing cohort of survivors faces considerable recovery
challenges, creating a mandate for quality of life (QOL) research that may benefit these
patients in their adjustment [3].

The sheer number of domains affected by PE, including physical and sexual function, body
image, social roles, psychological well-being and treatment satisfaction and side-effects,
among others, presents a special challenge to QOL researchers attempting to capture the full
range of impacts that these patients may experience. It is, therefore, essential that the
instruments used to measure the postexenterative QOL reflect its multifaceted nature. In
addition, patients arrive at PE with varying treatment history, psychosocial background and
expectations making it essential to assess the preoperative baseline functioning in order to
determine the extent to which the postexenterative QOL ratings can be attributed to the
procedure itself. Clearly, this longitudinal assessment of QOL is only attainable through
prospective studies.

Unfortunately, the existing research has been limited by retrospective study designs, the use
of non-validated instruments, and/or the incomplete assessment of the potential impacts [4—
12]. The current study was designed to address the limitation of the existing literature by
prospectively characterizing the physical/psychological function and overall QOL in
gynecologic patients undergoing PE using well-validated instruments. To date, this study
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has the most comprehensive battery of psychological instruments prospectively examining
QOL in this patient population.

METHODS
Study design

In this ongoing longitudinal observational study, we assess PE patients for baseline
performance, initiate intensive surveillance for one year after surgery via periodic
interviews, and maintain long-term follow-up through annual assessments for five years
after surgery or until death using a battery of questionnaires. Because PE is an uncommon
procedure which results in a lengthy study period, we elected to conduct an interim analysis
on participants who have completed one year of follow-up to contribute to the much needed
literature on that subject while more patients accrue. This report summarizes the results, thus
far, of this ongoing study.

Patients scheduled for a total, anterior or posterior PE for a variety of gynecologic
malignancies were interviewed for assessment of physical/psychological symptoms and
overall QOL. Because no single comprehensive instrument with proven ability to assess all
the relevant QOL domains in PE patients currently exists, we, therefore, assembled a battery
of well-validated measures to address the different QOL domains relevant to this particular
patient population. The initial selection of the relevant domains was generated through an
extensive review of the literature and in-depth interviews with women who had undergone
PE [13]. A panel of oncologists and psychologists then reviewed the initial items and made
recommendations for changes, including supplementing the various instruments with
additional 5-point Likert-scale questions. These questions were developed to assess the
domains that were less adequately covered by the validated instruments, such as the
patient’s pain expectation and experience, satisfaction with the recovery time and the
counseling received, as well as other QOL issues relevant to this patient population. The
study battery was administered preoperatively (T0) and at approximately 3 (T1), 6 (T2), and
12 months (T3) following exenterative surgery. The assessment intervals were selected to
coincide with the scheduled postoperative clinic visits. This timeframe reflected the natural
history of postoperative recovery within the study population.

Participating patients completed the questionnaires with the assistance of the study research
assistant. Ability to speak and read English proficiently was a prerequisite for study
participation. To minimize bias, family members were discouraged from assisting patients
with the questionnaires. Breaks or rest periods were permitted. In cases where participants
were unable to complete the questionnaires in one interview, a follow-up session was
scheduled within a week. If the participant was unable to return to the clinic, telephone
interviews were conducted.

Measures used

The study battery consisted of the European Organization for Research and Treatment of
Cancer QLQ-C30 (EORTC QLQ-C30) [14-16] version 3.0 and its colorectal cancer
(EORTC QLQ-CR38) [17] and muscle invasive bladder cancer (EORTC QLQ-BLM30)
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[18,19] modules, the Brief Fatigue Inventory (BFI) [20], the Brief Pain Inventory-Short
Form (BPI-SF) [21, 22], the Instrumental Activities of Daily Living (IADL) [23-26], the
Center for Epidemiologic Studies Depression Scale (CES-D) [27, 28], and the Impact of
Events Scale-Revised (IES-R) [29-31].

The EORTC QLQ-C30 broadly assesses health-related QOL in cancer patients. This
instrument evaluates 5 major scales of function, including physical, role, emotional, social
and cognitive functions, and overall QOL. In addition, three symptom scales measure
fatigue, pain and emesis, and six single items assess the financial impact of the disease and
its treatment, dyspnea, sleep disturbance, appetite, diarrhea and constipation [14].

The EORTC QLQ-C30 is a core instrument that covers a general range of QOL issues
relevant to all patients with cancer. It is designed to be supplemented with more disease-
specific modules which can assess aspects of QOL of particular importance to various
patient subgroups. In this study, we chose the EORTC QLQ-CR38 [17] and the EORTC
QLQ-BLM30 [18] modules because they contain scales examining QOL domains that are
relevant to PE patients. The QLQ-C30 and its modules were scored according to the EORTC
scoring manual [32]. Higher scores in a function scale or overall QOL indicate better
function while higher scores in a symptom scale/item reflect worse symptomatology. A
comprehensive review of the above instruments is beyond the scope of this article and is
reported elsewhere [14-32].

Statistical analysis

RESULTS

The study was approved by our Institutional Review Board and all participants gave
informed consent. The statistical package SPSS 17.0 (SPSS Inc, Chicago, IL) was used for
data analysis. Scale/item score was expressed as the mean + standard deviation. To examine
the change over time, the mean scores of the patients completing the interview at the four
time points were compared using repeated measure ANOVA. Pairwise comparisons were
applied only after a significant F-test was detected (F-protection). This approach (post-hoc
testing of ANOVASs) minimized type | error. A p value <0.05 was considered statistically
significant.

Patient participation

Since 2005, 36 women were accrued to this protocol and 27 of these undertook the
preoperative baseline interview before undergoing PE as shown in Figure 1. Of these, 3
patients died of disease within one year of surgery and 4 completed less than one year of
follow up. Of the 20 patients, with more than a year of follow up after PE at the time of this
analysis, 16 (80%) were available for interview at the four time points and were included in
this report (Figure 1). All the patients responded to all the instruments at all the time points.
Reasons for non-participation in the study included time commitment required to complete
the questionnaires (7 patients, including 2 patients that withdrew consent after the baseline
interview) and feeling uncomfortable with the personal issues discussed in the
questionnaires (1 patient). One patient got too emotional at the time of consent signing and
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was not enrolled, another cited health reasons and withdrew consent prior to the baseline
interview, and another 2 patients gave no specific reason for declining participation.
Reasons for aborting/cancelling the exenteration included metastatic disease found pre/
intraoperatively (4 patients), exenteration was not required to clear the disease (2 patients),
inability to obtain medical clearance or insurance-approval to undergo the procedure (1
patient each).

Patient characteristics

Table 1 lists the social demographics and other characteristics of this patient cohort (3
anterior, 1 posterior, and 12 total PE’s). Age ranged 28-76 years with a median of 58 years.
All patients had children except two (patients number 7 &16). Only 3 patients were taking
medications for anxiety and/or depression at the baseline interview with another reporting
prior use of such medications. Median time since the initial diagnosis of the gynecological
cancer was 29 months (range, 2-222). Of note, patient number 16 underwent primary
exenteration for cervical cancer (about 2 months following diagnosis) after prior pelvic
radiation for rectal cancer. Following PE, eleven patients underwent a continent urinary
diversion and four received ileal conduits. Eight patients had vaginal reconstruction (6 using
gracilis flaps, another using fasciocutaneous Singapore flaps and one patient underwent
rectus flaps vaginal reconstruction). Of 16 patients included in this analysis, 14 remained
NED during the study period (including a patient whose disease status is unknown but who
completed 5 years of follow up on this study after her exenterative surgery and likely has
NED). Two patients recurred between their 6 and 12 month interviews.

Overall QOL & body Image/IADL/Sexual, role function & fatigue/Physical Function &
gastrointestinal symptoms

In general, QOL declined at 3 months but was at or near baseline by 12 months following
PE as seen in the overall QOL and body image domains (Figure 2A) and in the ability to
perform instrumental daily activities (TO: 20.7+0.8, T1: 19.4+1.6, T2: 20.0+£0.7, T3:
19.9+1.5; F=6.8, p<0.02). A similar trend was noted in the sexual function (Figure 2A) and
role function (Appendix Figure A1, online only) domains, overall mirroring the longitudinal
change in the QLQ-C30 fatigue (Figure 2A) and the BFI (T0: 2.2+2.4, T1: 3.0£2.1, T2: 2.8
+2.2, T3: 2.1+1.8; F=1.5, p<0.24) mean scores. The changes in the role function and the BFI
mean scores did not reach statistical significance, however. Although, physical function also
declined at 3 months postoperatively then improved, it did not return to baseline (Figure
2B). This partial recovery of physical function at the 12-month interview was accompanied
by an increase in gastrointestinal symptoms, such as flatulence, when compared to baseline
(Figure 2B). Although abdominal bloating increased significantly between baseline and 6
months, it was near baseline by 12 months after surgery (TO: 2.2+8.6, T1: 17.8421.3, T2:
20.0+24.6, T3: 11.1+20.6; F=6.7, p<0.02, n=15; QLQ-BLM30).

Psychological well-being

Overall, an improvement in psychological well-being was noted in the recovery period. Both
emotional function and complaints of insomnia improved shortly after PE and, despite
worsening slightly at 6 months, were significantly improved at the 12-month interview
compared to baseline (Figure 3). In addition, both the patients’ perspective for the future
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(Figure 3) and stress-related ideation (T0: 3.1+2.3, T1: 1.7£1.3, T2: 2.1+2.2, T3: 1.7+2.4;
F=6.1, p<0.03; IES-R) were worst at baseline and improved significantly during the study
period. Although mean depression scores also declined postoperatively compared to
baseline, overall, these changes did not reach statistical significance (T0: 10.4+8.2, T1:
7.3+6.0, T2: 7.4+8.8, T3: 7.3£9.0; F=3.1, p<0.10; CES-D).

Pain/Social & cognitive functions/Financial impact & other symptoms

No statistically significant changes in the mean pain scores were noted during the study
period (TO: 1.3+1.7, T1: 1.54+1.4, T2: 1.4+1.6, T3: 1.1+1.4; F=0.4, p<0.74; BPI-SF).
Similarly, the longitudinal changes in the social and cognitive function mean scores did not
reach statistical significance (Appendix Figure A1, online only), nor did those of the
financial impact domain and other symptoms (Appendix Figures A2 & A3, online only). Of
note, considerable variability in diarrhea was noted during the study period; however, no
statistically significant trend was detected (Appendix Figure A3, online only). The number
of responses in the remaining QLQ-CR38 and QLQ-BLM30 domains/items was too small
for meaningful comparisons.

Results of the supplementary questions

The patient’s pain expectation and experience as well as overall experience with a variety of
other pertinent issues were also assessed using the Likert-scale questions. Tables 2 & 3 and
Appendix Tables A1-A6 (online only) list the frequency distributions of the responses to
those questions.

DISCUSSION

This study stands out from previously published studies examining QOL after PE by being
prospective, with establishment of a preoperative baseline QOL measurement, and by
measuring a large number of QOL endpoints relevant to this unique patient population.

Several investigators have reported on the utility of incorporating information obtained
through evaluating QOL into identifying rehabilitation needs, designing effective
educational interventions and characterizing those patients that are most suitable for these
interventions [33, 34]. Evaluating the impact of exenterative surgery on QOL may help
providers to better direct mental health and supportive services and possibly avoid long-term
sequelae.

The findings of this study suggest that, although QOL declines after PE, on longer follow up
most patients adjust well both physically and psychologically with restoration of most
domains defining QOL. For example, near pre-exenterative levels of function were achieved
within 12 months of surgery in the overall QOL and body image domains (Figure 2A). This
adaptation was also reflected in the improvement of the patients” comfort with the changes
in their bodies, with half of the patients reporting being very to extremely comfortable by 12
months following PE (versus only 19% at the 3-month interview) (Appendix Table Al,
online only).
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This study also examined pain expectations in patients undergoing PE. Although, almost
two thirds (63%) of the patients expected to experience either large or extreme amount of
pain when surveyed prior to the procedure (Appendix Table A2, online only), pain levels did
not change significantly during the study period. While the expectation likely represents the
patients’ perception of the degree of radicality of this procedure, the actual experience
probably reflects the efficacy of modern pain control modalities following radical pelvic
surgery. In this patient cohort, pain control was not a significant issue.

In general, satisfaction with the recovery time increased over time, with all the patients
reporting being at least moderately satisfied with their recovery time by 12 months after
surgery (Table 2). However, satisfaction with the information received was a common
theme all through (Table 3), and likely reflects the extensive pre/postoperative counseling
that these patients receive on our service both from providers and from prior PE patients.

Since the great majority of studies examining the postexenterative QOL have been
retrospective [4-10], comparing our results to previous reports is difficult. Review of the
published literature identified only one group that prospectively examined QOL in
gynecological patients undergoing PE using validated instruments after establishing a
preoperative baseline measurement [11, 12]. In those two reports, patients were evaluated
using the Cancer Rehabilitation Evaluation System-Short Form (CARES-SF) for QOL
assessment [35,36] and the body image evaluation measure by Strauss and Appelt [37].
Because of its extensive study battery, the current study is unique, however, as it examined
QOL domains/items that were less systematically evaluated by those measures, such as
mood, stress-related ideation, ability to perform instrumental daily activities, pain, fatigue
and, finally, the patients’ overall experiences. This extensive study battery reflects the
diverse challenges encountered by this unique patient population.

In the more recent report [12], QOL of patients who underwent Wertheim’s procedure was
compared to that of those who underwent PE for cervical cancer. A subset of 31 PE patients,
including those from the earlier report [11], completed the evaluation at all the time points
(before surgery, and 4 & 12 months after PE). In contrast to our findings, body image mean
scores continued to worsen over time in those 31 patients. Because postoperative adjuvant
treatment may negatively impact body image as suggested by those investigators [12], the
better outcome in the body image domain in our patient cohort 12 months after PE may be
partly due to a less frequent use of postoperative adjuvant treatment in our study patients.
The type of adjuvant treatment (chemotherapy versus radiotherapy) may have possibly
contributed to the difference in the body image outcome, as well. Only about 31% of our
patients received postoperative adjuvant treatment (mainly chemotherapy with no patients
receiving postoperative radiation). On the contrary, about 44% of all the PE patients (n=62)
in the study by Hawighorst-Knapstein et al [12] received postoperative adjuvant therapy
with the majority receiving postoperative radiotherapy (either alone or in combination with
chemotherapy). However, it is unclear exactly how many of that subset of 31 patients
received adjuvant treatment [12].

That 31 patient subset was further divided into 3 subgroups: those without, those with one,
and those with two ostomies [12]. Patients without or with one ostomy had comparable
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overall QOL and body image to those who underwent Wertheim procedure while those with
two ostomies had significantly more problems in those domains. In addition, two-ostomy
patients’ global QOL and body image scores worsened over time. Although stratifying PE
patients according to the number of ostomies may reveal real differences in QOL, for a
better definition of QOL, PE patients may be best stratified according to the type of
diversion performed, as the impact of a urostomy on QOL may be different from that of a
colostomy. Ideally, five distinct groups of PE patients ought to be studied: those with a
continent urinary diversion (with or without a colostomy), those with an incontinent
diversion (with or without colostomy) and those with a colostomy only. Gathering enough
numbers for such analyses is definitely a challenge but may be feasible through multicenter
collaboration.

Another study [9] of 25 women who underwent PE for a gynecologic or a urologic
malignancy retrospectively examined the functional outcome and long-term QOL using the
QLQ-C30 and its ovarian cancer module (EORTC QLQ-0V28) [38, 39]. That study showed
lower physical function scores, compared to a historical control group of healthy women and
compared to another with recently diagnosed advanced cervical cancer, but comparable
overall QOL. Although comparing our results to that study is difficult due to the different
study designs, the general theme of a lower physical function outcome with an acceptable
overall QOL following PE is preserved, congruent with our findings. Because only a
minority of the patients (n=7) in that report was surveyed in the first two years following PE,
the current study provides more insight into the early postoperative challenges and
adjustments that these patients undergo and suggests that satisfactory adaptation can be
achieved much earlier in the recovery process.

In a more recent study, QOL significantly improved between the 4 and 16-month
postoperative time points (the only time points evaluated) in 22 patients with recurrent
pelvic malignancies (mostly colorectal cancer) who underwent total or posterior PE [40].
Because that study did not assess QOL preoperatively, it is plausible that a transient decline
in QOL shortly after PE followed by a recovery on longer follow up (analogous to our
findings) might have been demonstrated if a baseline QOL measurement had been
established.

Finally, the results of this study suggest that adjustment following PE is an active ongoing
process, as the majority of the patients returned to almost baseline level of function by 12
months after their surgery following an initial decline in QOL. This is consistent with a
“response shift” where redefinition of life goals occurs as the patients adapt to their new
health status [41-43]. Importantly, it is critical to emphasize when counseling patients that
“baseline” refers to their QOL prior to undergoing PE and not to a state of perfect health.

Limitations of the current study should be noted. The relatively small number of patients
included in this analysis could have obscured some longitudinal changes in some of the
QOL domains. Assessing multiple outcomes within this sample is another limitation. This is,
however, inherent to many QOL studies due to the multiple endpoints. In this analysis,
procedures to minimize the type | error, compensating for the multiple comparisons, were
employed. Despite these limitations, the conclusion that QOL, overall, recovers within about
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a year following PE is valid and, in general, is in agreement with that of others [40]. In
addition, there is the possibility that data may not have been missing at random, but rather in
a covariate-dependent fashion. For example, patients who miss an interview due to medical
complications may have rated their QOL lower than patients who do not experience
complications that interfere with study participation. Therefore, non-participation could have
lead to a bias towards better outcomes. Given that the majority of patients completed the
assessments at all the time points, such bias, if any, is probably minimal.

To conclude, most patients adjusted well within a year after PE in this patient cohort. To
reap the benefits of this radical procedure, ideally, PE-candidates ought to have more than a
year of expected survival. We hope that this initial analysis will lead to a better
understanding of the physical and psychological sequelae that affect QOL following PE. We
can then modify the informed consent process and tailor pre/postoperative support
accordingly. To confirm these preliminary results, we will continue to examine the impact of
PE on QOL using larger numbers of patients and longer follow up periods to verify that
these trends remain stable.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Patient participation
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Figure 2A
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Figure 2A: Overall QOL/Body Image/Sexual Function/Fatigue*
*: Mean scores of various scales for all the patients at the four time points. Higher scores in
a function scale or overall QOL indicate better function while higher fatigue scores reflect
worsening fatigue; QLQ-C30: European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire; QLQ-CR38: Colorectal cancer module of the QLQ-C30.

Figure 2B: Physical Function/Gastrointestinal symptoms*
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*: Mean scores of two scales and a symptom item (8) for all the patients at the four time
points. Higher physical function scores indicate better function while higher scores in a
symptom scale/item reflect worse symptomatology; QLQ-C30: European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire; QLQ-BLM-30: Muscle
invasive bladder cancer module of the QLQ- C30; QLQ-CR38: Colorectal cancer module of
the QLQ-C30.

t: Pairwise comparisons between TO and T3 were statistically significant.
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Figure 3. Psychological well-being*
*: Mean scores of two function scales and a symptom item (8) for all the patients at the four

time points. Higher scores in a function scale indicate better function while higher insomnia
scores reflect worsening insomnia. QLQ-C30: European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire; QLQ-CR38: Colorectal cancer module
of the QLQ-C30.

t: Pairwise comparisons between TO and T3 were statistically significant.
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