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CGQL was validated by determining its reliability, responsive-
ness, and validity as well as its correlation with the SF-36

Objective
To evaluate prospectively long-term quality of life and func-

tional outcome after restorative proctocolectomy (RPC) with
ileal pouch-anal anastomosis, and to evaluate and validate a
novel quality-of-life indicator in this group of patients.

Summary Background Data

Restorative proctocolectomy with ileal pouch-anal anastomo-
sis is now the preferred option when total proctocolectomy is
required for ulcerative colitis or familial adenomatous polypo-
sis, but long-term data on functional outcome and quality of
life after the procedure are lacking.

Methods
Patients (n = 977) who underwent RPC with stapled anasto-

score.

Results

Postoperative quality of life as measured by SF-36 was excel-
lent and compared well with published norms for the general
U.S. population. The CGQL was found to be reliable, respon-
sive, and valid, and there was a high correlation with the
SF-36 scores. Using the CGQL, quality of life was shown to
increase after the first 2 years after surgery, and there was no
deterioration thereafter. The prevalence of perfect continence
increased from 75.5% before surgery to 82.4% after surgery,
and although this deteriorated somewhat >2 years after sur-
gery, it was no worse than preoperative values. Ninety-eight

mosis for colitis or polyposis coli and who were followed for percent of patients would recommend the surgery to others.

=12 months were included. Quality of life, fecal incontinence,
and satisfaction with surgery were prospectively evaluated by
structured interview or questionnaire for 1 to 12 years after
surgery (median 5.0). Quality of life was scored using the
Cleveland Global Quality of Life (CGQL) instrument (Fazio
Score). This is a novel score developed over the past 15
years by the senior author. Quality of life was also evaluated in
a subgroup of patients with the Short Form 36 (SF-36). The

Conclusions

Long-term quality of life after ileal pouch surgery is excellent
and the level of continence is satisfactory. This surgery is an
excellent long-term option in patients requiring total proctoco-
lectomy. The CGQL is a simple, valid, and reliable measure of
quality of life after pelvic pouch surgery and may well be appli-
cable in many other clinical conditions.

Reconstructive proctocolectomy (RPC) with formation ofthe diseased bowel, reduces the risk of cancer, and preserves
ileal pouch-anal anastomosis (IPAA) was introduced by natural route for defecation while maintaining fecal con-
Parks and Nicholls in 1978.Panproctocolectomy with tinence and avoiding the need for a permanent stoma.
IPAA is considered the preferred option for the surgicaRestorative proctocolectomy is also recommended for the
treatment of inflammatory bowel disease because it removegajority of patients with familial adenomatous polyposis,
particularly where the rectum is significantly affected by
adenomas. We and others have shown that the operation is
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validated instruments. Although there are a number of val-

idated generit’ or inflammatory bowel disease-spedific® Cleveland Global Quality of Life Score (Fazio Score)
. . . . (Example)

quality-of-life instruments that may be of use in the evalu-

ation of these patients, the large numbers of questions an

the time and labor involved in their administration make Please rate the following on a scale of 0-10

application to large numbers of patients on a serial basis (where 10 is the best)

difficult.

A valid, short quality-of-life instrument that could be
self-administered would be useful for the serial evaluation
of quality of life after IPAA. However, at the beginning of
this study in 1986, no such instrument was available. We
therefore designed a quality-of-life instrument, the Cleve-
land Global Quality of Life (CGQL) instrument (Fazio Current Energy Level 7
Score), to fulfill these requirements, and we used this in-
strument to prospectively evaluate long-term quality of life Figure 1. Sample Cleveland Global Quality of Life (CGQL) form. The
in a large cohort of patients undergoing pelvic pouch con-patient is asked to score each of the three items in the right-hand
struction with stapled IPAA. We also evaluated functionalCOHT”;}'P;Z‘;?S;?Z Eztriemlzcge?eg ;gtgagld 7szret;e ‘qug”;io“ 'gree

H : . : . uall y vel, vely. I W
.OUtcome and satisfaction with surgery in the,se patlents.' Argddecyi and the total dividedggy 30 to givr()e a fina?/score of 0.867 in this
important part of the study was the evaluation and validaz,ee.
tion of our novel quality-of-life instrument.

Current Quality of Life 9

Current Quality of Health 10

METHODS Validation of Quality of Life Score

Reliability of the CGQL was determined by calculating
the internal consistency between the three items of the scale

All patients who underwent RPC with IPAA from De- ysing Cronbach’s alphd;*?which, for acceptable internal
cember 1986 through June 1997 and who were followed foreliability, should exceed 0.85Responsiveness was dem-
=12 months after surgery were included in the study. Theonstrated by determining whether a significant deterioration
first IPAA at the Cleveland Clinic was performed in De- or improvement in the number of bowel movements per 24
cember 1986. lleal pouches were constructedgigid or an  hours was associated with a change in the CGQL. The 50th
S configuration, but in all cases the pouch was stapled to thgnd 90th percentiles for number of bowel movements per 24
upper anal canal using a circular stapler inserted transanallyiours were calculated using all follow-up data for all pa-
Patients were included in the study regardless of the inditients in the study. A significant deterioration in stool fre-
cation for surgery. guency was defined as an increase in frequency from below

Follow-up information was collected prospectively. Pa-the 50th percentile at one follow-up visit to above the 90th
tients were required to complete a self-administered, strugpercentile at the next consecutive visit. A significant im-
tured questionnaire at each return visit to the office. If theprovement was defined as a reduction in stool frequency
patient did not attend the office forl year, the information  from above the 90th percentile to below the 50th percentile
was obtained by a mailed questionnaire. on consecutive visits. Construct validity was evaluated by
determining whether fecal incontinence or restriction in
. . work, social, or sexual activity was associated with a reduc-
Quality of Life Scale tion in the CGQL. Validity was further demonstrated by

Quiality of life was assessed by the CGQL. Patients wereorrelating the CGQL with the Short Form 36 (SF-36)
asked to rate three items (current quality of life, currentquality-of-life scale in a subgroup of patients. The CGQL
quality of health, and current energy level), each on a scaland the SF-36 were administered to a random subgroup of
of 0 to 10 (0, worst; 10, best). The scores were added, anthe overall study cohort. These tests were administered
the final CGQL utility score was obtained by dividing this concurrently, and each patient selected was studied once
result by 30 (Fig. 1). only. Ideally, results from each quality-of-life scale were
obtained at the same time, but in all cases they were ob-
tained within a month of each other.

Patients

Serial Quality of Life

Serial quality-of-life measurements were reported for th
periods 0 to 2 years, 2 to 5 years, 5 to 8 years,:aBdears.
If more than one questionnaire was completed by a patient Patients were asked whether they would undergo the
during a particular period, the most recent informationprocedure again and whether they would recommend it to
available was used to represent that interval. others. Satisfaction with surgery was also determined by

“satisfaction With Surgery
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asking the patient to score his or her “happiness with thé

surgery” on a scale of 0 to 10, with 10 representing com- Table 1. PATIENT CHARACTERISTICS

plete satisfaction with the procedure. Final pathologic diagnosis
Mucosal ulcerative colitis 775 (79.3%)
. . Indeterminate colitis 123 (12.6%)
Grading of Functional Outcome Crohn’s colitis 34 (3.5%)
. . . Familial adenomatous 37 (3.8%)
Functional outcome was determined prospectively by DOlypOSis
questionnaire. Patients were asked whether they had incon-giner 8 (0.8%)
tinence for liquid or solid stool, and whether incontinenceGender
occurred never, sometimes, or always. Patients were alsoMale 535 (64.8%)
asked about pad usage, presence of fecal seepage, and E@:Se(;??rle . 442 (45.2%)
number of bowel movements during daytime or bedtime - P 783 (80.1%)
hours. The patients were also asked about the presence of 189 (19.3%)
urgency, restrictions of diet, social function, and sexual Other 5 (0.5%)
activity, as well as any work restrictions. As for quality of Age
life, if patients completed the questionnaire more than once At Surgery Median 37 yr
. . . (interquartile range 28-46 yr)
in any of the postoperative intervals, the most recent infor- ,, . cmicoo o Median 27 yr
mation was used to represent that interval. (interquartile range 20-36 yr)
Duration of Disease Before Median 6.5 yr
Surgery (interquartile range 2.7-12.6 yr)

Statistical Analysis

Data were analyzed using SPSS software (SPSS Inc.,
Chicago, IL). Analysis of variance was used to compare Nine pouches (0.9%) were excised a median of 4.9 years
means, and Dunnett’'s t test or Fisher's least significankfter surgery (range, 2.3 to 7.2). In addition, 11 patients
difference test was used for multiple comparisons. Linea(1.1%) had ileostomies at the most recent follow-up, a
regression and logistic regression were used using forwarthedian of 5.1 years after surgery (range, 1.8 to 10.8).
stepwise methods to determine factors associated witihirteen patients (1.3%) underwent ileostomy some time
CGQL score or the occurrence of incontinence, respecafter the pouch surgery but subsequently underwent reversal
tively. In each of these models, time (postoperative intervalland were not diverted at the most recent follow-up.
was included as a factor in the model in an attempt to
address the assumption of independence in the regression .. , ..
analysis. Reliability analysis using the Cronbach’s alphav]alldatlon of CGQL Instrument
was used as described above. Correlation coefficients were To determine reliability, Cronbach’s alpha was calculated
calculated using Spearman’s test. Paired data for the respousing all 3366 questionnaires completed by the 977 patients
siveness analysis were compared with the Wilcoxon signeth the study in which all three items were answered. Cron-
rank test. Chi square test or Fisher’s exact test was used ftwach’s alpha for these data was 0.866, demonstrating ac-
categorical data. To reduce the possibility of type | statis-ceptable internal reliability. For responsiveness analysis, the
tical errors when these tests were used to test multipl€0th and 90th percentiles for frequency of stool during a
planned comparisons, the experimentwise error r@ig,\  24-hour period were calculated as 7 and 11, respectively.
for each group of comparisons was maintained at 0.05 by Forty-one patients showed a deterioration in frequency of
setting the error rate per contrasis() at 0.05/C where C stool from=7 to =11 per 24 hours on consecutive visits. In
was the number of contrasts tested. For all other statistic@ne patient, this occurred on two occasions. The median
the error ratedq) was set at 0.05, and no test was consideredCGQL was 0.83 (interquartile range [IQR] 0.77 to 1.0) on
significant unless p< 0.05. Two-sided significance was the first of these consecutive visits and 0.73 (IQR 0.63 to

obtained where appropriate. 0.88) on the subsequent visit where the deterioration was
noted (p< 0.001, Wilcoxon signed rank test).
RESULTS Sixty-seven patients showed a decrease in stool fre-

guency from=11 to =7 stools per 24 hours. In one patient,

A total of 1156 consecutive patients underwent RPC withthis occurred on two occasions. In these patients, the median
IPAA from December 1986 through June 1997. Of theseCGQL increased from 0.73 (IQR 0.67 to 0.83) to 0.83 (IQR
977 (85%) were followed for=12 months and were in- 0.73 to 0.90; p< 0.001).
cluded in this study. Characteristics of patients at the time of To evaluate validity of the CGQL further, CGQL and
surgery are given in Table 1. Patients were followed for aSF-36 scores were obtained on a random subgroup of 163
median of 5.0 years (range, 1.0 to 12.0). Patients wer@atients after pouch surgery. This sample was representative
assessed on a median of four occasions (range, 1 to 13)f the entire study cohort: the median age of the sample at
This represented a total of 5118 patient-years of follow-upthe time of surgery was 37 years (IQR 29 to 45), the
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Table 2. CORRELATION BETWEEN SF-36

AND CGQL

Energy Quality of

CGQL Quality of Life Level Health
SF-36 (Overall) 0.74* 0.61* 0.67* 0.65*
Physical functioning  0.46* 0.35* 0.41* 0.45%
Role physical 0.53* 0.44* 0.48* 0.48*
Bodily pain 0.45* 0.37* 0.41* 0.46*
General health 0.62* 0.53* 0.562* 0.60*
Vitality 0.70* 0.50* 0.73* 0.57*
Social functioning 0.57* 0.53* 0.48* 0.55*
Role emotional 0.31* 0.27* 0.29* 0.26*
Mental health 0.46* 0.43* 0.43* 0.41*
*p < 0.001
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ported as occurring “sometimes” in most of the patients and
was rarely reported as occurring always. There was a sig-
nificant decrease in both the incidence of any reported
incontinence (“always” or “sometimes”) and the inconti-
nence reported “always” occurring immediately after sur-
gery. After the early postoperative period (0 to 2 years), the
incidence of incontinence reported “sometimes” showed
some increase, but not to more than preoperative values.

The patterns of seepage and pad usage are shown in
Figure 4. Use of pads either by day or by night was reported
by 13% to 20% of patients; this was similar to the incidence
of day seepage. Night seepage was more common, occur-
ring in 28% to 31% of patients. There was no significant
deterioration over time.

Stool frequency, urgency, appetite, and restriction of so-
cial activity, sexual activity, work, and diet are shown in
Table 4. Of these factors, there was a relatively small but

duration of disease before surgery was 7.6 years (IQR 2.6 to
13.6), and 55% of the sample were men. These forms were
sent a median of 5.0 years (range, 1.0 to 10.0, IQR 3.0 to
7.0) after surgery.

In seven patients, one or two items of the SF-36 could not
be calculated due to missing data. In two of these seven
patients and in a further two patients in whom the SF-36
was complete, the CGQL could not be calculated for the
same reason. The correlation coefficients between the items
of the CGQL and the SF-36 are shown in Table 2. There is
a significant correlation between each individual item as
well as the total score of the CGQL and the individual item __
and total scores of the SF-36. The CGQL correlates verys,
well with the vitality, general health, social functioning, and <.
role physical items of the SF-36; the best correlation of all @
is between the CGQL and the overall SF-36 score.

Quality of Life

Overall serial quality-of-life scores using the CGQL are —
shown in Figure 2. The overall CGQL score, as well as eachg2
of its three components, was significantly increased during%
the intervals 2 to 5 years, 5 to 8 years, anfl years after
surgery compared with the interval 0 to 2 years after sur-
gery. There was no decrease in the quality of life with time
after surgery.

The SF-36 scores for the 163 patients in the random
subgroup to whom this instrument was administered are
shown in Figure 3. These scores compared well with the
normalized mean values obtained for the general U.S. pop-
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ulation” The mean CGQL of this subgroup of patients in
whom SF-36 scores were also obtained was 0.84 (95%

confidence interval [CI] 0.81 to 0.86), compared with the Figure 2. Overall Cleveland Global Quality of Life (CGQL) score and its
mean CGQL calculated from all time points for all patientsthree components (quality of life, energy level, and quality of health) for
in the study of 0.83 (95% CI 0.82 to 0.84;>p 0.1).

Functional Outcome

the periods 0 to 2 years, 2 to 5 years, 5 to 8 years, and >8 years after
surgery. The overall CGQL score is scored on a scale of O to 1; each
item is scored on a scale of 0 to 10. Each point represents a mean
score; the black bars represent the 95% confidence intervals. For the
overall CGQL and for each of its three component items, the scores

Table 3 S_hOWS the preyalenge of incontinence as reportegynificantly increased >2 years after surgery. *p < 0.05 vs. 0 to 2 years
by the patients. When incontinence occurred, it was refanalysis of variance with Dunnett’s test for multiple comparisons).
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[ Pelvic Pouch Patients
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quality of life on univariate analysis. Figure 5 shows the
relation between the presence of incontinence, work restric-
tion, social restriction, and sexual restriction on CGQL at
each of the four postoperative time intervals studied. On
univariate analysis, the presence of any of these factors was
associated with a relatively poor quality of life compared
with patients without these complaints at each of the time
intervals studied. There was a significant inverse correlation
between the stool frequency and CGQL=r—0.348, p<
0.001).
significant reduction in the number of daytime bowel move- Using a multiple regression model, work restrictigh=
ments, although nocturnal stool frequency remained stable 0.25, p < 0.0001), social restrictiong( = —0.20, p<
during the duration of the follow-up. Appetite also im- 0.0001), number of stools per 24-hour perigd= —0.18,
proved significantly with time. p < 0.0001), urgency at any tim@ (& —0.09, p< 0.0001),
incontinence at any timg3(= —0.10, p< 0.001), and age
(in years) at the time of surgeryd(= —0.06, p= 0.015)
were all independent factors associated with a low quality of
The effects of patient gender, age at surgery, duration dlfife, as determined by the CGQL. Although restriction in
disease before surgery, and final pathologic diagnosis osexual activity was associated with a reduced CGQL on
quality of life are shown in Table 5. Of these, only age univariate analysis, there was no association between sexual
younger than 35 at the time of surgery predicted a goodestriction and CGQL on multivariate analysis. Dietary re-
striction, patient gender, or the preoperative diagnosis of
colitis versusfamilial adenomatous polyposis did not influ-

Figure 3. Scores for individual items of the SF-36 for 163 patients
randomly selected from the study cohort. Scores are transformed and
expressed on a scale of 0 to 100. Mean patient scores are shown by the
shaded bars; standard deviations are shown by the error bars. Norms
for the mean values for each item of the SF-36 for the general U.S.
population are shown by the heavy black line. For both scales, higher
scores represent a better quality of life. It is apparent that there is no
difference between the scores of patients after pelvic pouch surgery
and the general U.S. population for any of the eight items of the SF-36.

Factors Influencing Quality of Life

Table 3. PREVALENCE OF
INCONTINENCE

Incontinence

ence quality of life in this model.

Factors Associated With Incontinence

Nurmb “S°"“:|9“me§:’ '“fler‘““e’}f’e Using logistic regression analysis with a binary depen-
umber  or ‘Always ways dent variable (normal continenass. incontinence “some-
Before surgery 977 239 (24.5%) 34 (3.5%) t|mes”.or “always”), th'e following covariates were tested
Postop 0-2 yr 886 156 (17.6%)* 4 (0.5%)* for their effect on continence after surgery: age at surgery,
Postop 2-5 yr 792 204 (25.8%)t 3 (0.4%)* patient gender, original pathologic diagnosis (colits.
Postop 5-8 yr 473 133 (28.1%)t 1(0.2%)" familial adenomatous polyposis), frequency of stool, and
Postop >8 yr 169 42 (24.9%)t 2 (1.2%)

*p < 0.001 versus preoperative prevalence.

T p < 0.002 versus prevalence at 0-2 years after surgery. Otherwise nonsignifi-

cant compared with either preoperative prevalence or preva
years after surgery.

lence between 0-2

whether the patient ever complained of urgency. Of these
factors, there was a significant association between incon-
tinence and the presence of urgency (odds ratio 2.62, 95%
Cl 2.19 to 3.13), total number of bowel movements per 24

hours (odds ratio 1.1, 95% CI 1.07 to 1.14), and age at
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Table 4. EFFECT OF TIME AFTER SURGERY ON SOCIAL, WORK, SEXUAL, AND
DIETARY RESTRICTIONS, APPETITE, PRESENCE OF URGENCY AND STOOL FREQUENCY

Interval After Surgery (yr)

0-2 2-5 5-8 >8 p Value

Social Restriction Yes 10.5 121 9.0 10.3

No 89.5 87.9 91.0 89.7 NS (%)
Work Restriction Yes 12.3 14.0 12.6 13.1

No 87.7 86.0 87.4 86.9 NS (%)
Sexual Restriction Yes 12.7 14.4 10.4 8.0

No 87.1 85.6 89.3 92.0 NS (%)
Dietary Restriction Yes 32.8 32.7 31.2 33.5

No 67.2 67.3 68.8 66.5 NS (%)
Appetite Poor 1.8 1.6 1.3 1.1

Fair 11.8 7.5 7.3 5.1

Good 86.4 90.8 91.4 93.8 0.019 (9
Urgency Never 52.8 51.6 49.3 57.2

Sometimes 41.9 43 41.9 34.3

Always 5.3 5.4 8.8 8.4 0.014 (9
Stool Frequency Day 6.2 +27 57 +28 56 4.6 50x1.8 <0.001 (1)

Night 1.3+1.3 1.4+13 14 +13 1.3+1.3 NS (1)

Stool frequencies are expressed as means (+ standard deviation) and all other values are expressed as percentages of respondents at that time interval. Statistics were
performed using the chi square test (*) or analysis of variance ().

surgery (odds ratio 1.026, 95% CI 1.017 to 1.035; atkp Satisfaction With Surgery
0.001). However, in this model, there was no significant
effect of patient gender or pathologic diagnosis.

Table 5. EFFECT OF DIAGNOSIS AND
DURATION OF DISEASE ON QUALITY

OF LIFE
CGQL Score
Number (95% CI)

Gender

Male 535 0.827 (0.818-0.836)

Female 442 0.833 (0.823-0.843)
Age at Surgery

<35yr 437 0.848 (0.836-0.858)

=35 yr 538 0.815 (0.807-0.824)*
Duration of Disease

Before Surgery

0-2yr 188 0.833 (0.818-0.847)

2-5yr 214 0.838 (0.824-0.851)

5-10 yr 226 0.829 (0.815-0.843)

10-20 yr 249 0.828 (0.816-0.841)

>20 yr 100 0.813 (0.791-0.835)
Final Pathologic

Diagnosis

Ulcerative colitis 775 0.829 (0.822-0.837)

Indeterminate colitis 123 0.835 (0.818-0.853)

Crohn’s colitis 34 0.815 (0.775-0.855)

Familial adenomatous 37 0.830 (0.787-0.873)

polyposis

*p < 0.001 compared with patients = 35 years; analysis of variance with Fisher’s

LSD test for multiple comparisons. Otherwise p is not significant.

Measures of patient satisfaction with surgery are shown
in Table 6. The great majority of patients would recommend
their pouch to others and would themselves undergo the
pouch surgery if the situation presented itself again. On a
scale of 0 to 10, mean happiness-with-surgery scores for
each of the four postoperative intervals studied ranged from
8.9 to 9.3. There was no reduction in patient satisfaction
with time.

DISCUSSION

With the technical advances in the procedure and the
significant improvements in morbidity and mortality rates
that have been achieved since the introduction of the ileal
pouch surgery, quality of life and functional issues have
become more important. In addition, because quality of life
and functional status may change with time, it is important
that these are studied at regular intervals after surgery. The
present study shows that long-term quality of life is excel-
lent and compares well with that of the general population
in a very large group of patients studied prospectively after
pelvic pouch construction.

Quality of life has been measured in many ways in
patients after IPAA, but most studies have used either
nonvalidated quality-of-life instruments or validated instru-
ments in small numbers of patients at a single time
point}*71” The present study is unique because, to our
knowledge, itis the largest series in the literature to date that
has a long duration of follow-up and that measures quality
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of life at multiple time points using a validated instrument. sexual restriction were associated with a reduced CGQL on
In addition, although previous large reports included a relimultivariate analysis. This confirms construct validity. Face
atively high proportion of patients who underwent muco-validity, or the degree to which a test appears to measure
sectomy and hand-sewn anastomosis, the current study vehat it is supposed to measure, is self-evident because of
confined to patients with a stapled IPAA, which in our the simplicity and directness of the items of the CGQL.
opinion is now the procedure of choice unless specificallyalidity was further demonstrated by showing that the
contraindicated® overall CGQL score correlated well with the overall SF-36
A new outcome measure such as the CGQL must bscore in a representative subgroup of patients. The SF-36 is
shown to be valid, reliable, and responsive. A valid measur@ generic measure of quality of life derived from the Health
is one that measures what it is intended to measure. It hadutcomes Study and measures quality of life under eight
been shown previously that quality of life correlates with separate headings: physical functioning, social functioning,
degree of continené& to demonstrate the construct valid- role limitation because of physical problems or because of
ity of the CGQL, we hypothesized that patients with perfectemotional problems, mental health, vitality, physical pain,
continence would have a higher CGQL score than thosand general health.lt has previously been validated in
with less-than-ideal continence. Further, we would expecpatients after ileal pouch surget.
patients with restrictions in work, social, or sexual function The second prerequisite of a quality-of-life measure is
to have a reduced quality of life. All were associated with aresponsiveness, or the sensitivity of the scale to measure
reduced quality of life on univariate analysis, and all exceptthange over time. We hypothesized that patients with a

Table 6. SATISFACTION WITH SURGERY

Postoperative Time Interval (yr)

0-2 2-5 5-8 >8
Patient would recommend pouch to others 98.0% 98.1% 98.3% 97.7%
Patient would have pouch again 94.8% 96.7% 96.8% 96.0%

“Happiness with surgery” (scale 0-10) (mean = S.E.M.) 8.92 = 0.06 9.13 + 0.06 9.24 + 0.07 9.29 + 0.11
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clinically significant increase in stool frequency from below ity of the questions, but it was precisely with this vagueness
the median of the group to above the 90th percentile wouldhat we wanted to design the items. Just as in the direct
undergo a decrease in the quality of life, ance versaAs  questioning of objectives method, where the patient chooses
expected, these changes in quality of life occurring withand assigns weights to the three questions based on his or
changes in stool frequency were identified using the CGQLher quality of life objective$? the nonspecific and nondi-
demonstrating the responsiveness of the instrument. rective nature of the CGQL questions allow the patient to

This study also showed the CGQL to be reliable. Adecide what is relevant and important within each compo-
reliable measure is one where similar measurements in @ent. Thus, by allowing wide latitude to the patient in
subject are similar in different setting$One of the most  defining the important quality-of-life considerations, the
widely used measures of reliability is the demonstration ofCGQL instrument may achieve similar objectives to the
internal reliability, which measures the extent to whichdirect questioning of objectives methode(, relevance to
different questions within a scale yield consistent responseshe individual patient), but with a simpler and more easily
Using Cronbach’s alpha, the CGQL demonstrates a higladministered scoring system.

level of internal consistency, with asm value of 0.87; this The calibration of the CGQL with the SF-36 in the
exceeds the accepted threshold for reliability, which rangepresent study showed that overall postoperative quality of
from 0.7 to 0.857%° life is comparable with that of the general population. A

Unlike some of the more complex generic health-relatecsmall study from Duke University Medical Center using the
quality-of-life indicators such as the SF-36, the SicknessSF-36 also found no differences between patients after
Impact Profile, or the inflammatory bowel disease-specifigpelvic pouch surgery and a normal populatidtsing their
indicators such as the IBDQ or the RFIBC?*%he CGQL  own quality-of-life indicators, Kohler et al also showed no
is a global measure of quality of life and does not attempt tadifference between postoperative quality of life after pelvic
differentiate psychosocial from disease-related factors. Ipouch surgery and after cholecystectofiylsing a quality-
general, utility-based measures such as the CGQL are lesd-life instrument that they formulated and validated in
sensitive than psychometrically based metRbdsd may patients with inflammatory bowel disorder, Martin et al
lack the sensitivity to demonstrate the small differences irdemonstrated that quality of life in 29 patients after IPAA
quality of life in an individual patient that more complex, was similar to that of unoperated patients with ulcerative
disease-specific measures may show. Although the CGQtolitis in remission or with mild disease activity. Their
may discriminate between patients with good or bad qualityfinding that patients with IPAA had a lower quality of life
of life and may also demonstrate the changes in quality othan healthy controls differed from our study. One reason
life related to specific modifying factors or over time, the may be that the single highest score in the quality-of-life
clinical significance of an absolute CGQL score value re-measurement that they used was for emotional function,
quires further study. In the present study, the score has beavhereas emotional function may be among the least impor-
shown to reflect physical and social outcome best, andant components of the CGQL. Nevertheless, in the sub-
emotional outcome to a lesser extent. group of our patients tested with the SF-36, the mean

Nevertheless, there is no gold standard to measure qualigmotional functioning score was just above that for the
of life in patients after pelvic pouch surgery, and all vali- mean of the general population. Other authors have con-
dated methods have advantages and disadvantages. Tirened the high quality of life after IPAA using nonvali-
CGQL has the great advantage of its simplicity and ease aflated questionnaire$§:?*
self-administration, particularly for repeated measures in Much of the improvement in quality of life after surgery
large groups of patients. Like the time trade-off techniquemay result from the removal of the diseased colon as well as
and the direct questioning of objectives technique, whichthe reduction in cancer risk perceived by the patient rather
are the other utility measures commonly applied in patientshan the actual reconstructiof although Kohler et al re-
with inflammatory bowel disease and those who underggorted that quality of life was best after pelvic pouch com-
pouch surgery®!’the CGQL also has an advantage that thepared with Brooke ileostomy or Koch continent ileos-
absence of very specific questions may avoid introducing &my 2> However, the objective of the current study was not
certain source of bias into the quality-of-life score. Forto determine the change in quality of life with surgery, but
example, use of increased stool frequency as an indicator ehther to determine what factors influence quality of life
poor quality of life in patients with inflammatory bowel after the procedure. For the first time, we have shown in this
disease may bias the scale in favor of medical therapy; fivetudy that quality of life is maintained over a long period of
or six bowel movements per day may be associated withime after surgery. Using the Psychosocial Adjustment to
disease activity and poor quality of life in medically treated lliness Scale and other measures, Weinryb et al showed that
patients with ulcerative colitis but may be irrelevant in there was no further improvement in quality of life after
patients with ileostomy and may be very well tolerated andclosure of the ileostomy, but the postileostomy measure-
associated with an excellent quality of life in patients with ment was performed a median of 17 months after cloure.
a pelvic pouch, as shown in the current study. In the present study, the first time interval studied was 0 to

The CGQL instrument may be criticized for the ambigu- 2 years, and the median interval between the pouch con-
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struction and the follow-up episode corresponding to thighat in this tertiary referral center, long-term functional
interval was 16 months (IQR 12 to 20). Our data show aresults are satisfactory and quality of life is excellent after
significant improvement in quality of life after that time. We RPC for colitis or familial adenomatous polyposis. Further,
specifically did not study an earlier time interval because weave have shown that the CGQL is a valid and reliable way of
wanted to exclude the acute effects of surgery in the analmeasuring quality of life after pelvic pouch surgery.

ysis of long-term follow-up. Nevertheless, it would appear

that there still may be a delayed effect of the procedure and

adjustment to the pouch on the quality of life in the first 2 Acknowledgment

years. In fact, if we had studied the interval 0 to 1 years The authors thank Ms. J. Bast, Mr. Dino Paulesc, and Ms. Dianne

using the criteria outlined in the methods, the mean CGQLrudzitis, Department of Colorectal Surgery, for help with data collection
score during that time would have been 0.80 (95% CI 0.7&nd Dr. Michelle Secic, Department of Biostatistics, for reviewing the

to 0.81) compared with 0.82 (95% CI 0.80 to 0.83) for themanuscript and for statistical advice.

interval 1 to 2 years (p= 0.07). Although incontinence,
urgency, work restriction, and social restriction all corre-
lated negatively with quality of life, these did not decrease
with time, even though quality of life improved. Some of 1.
this improvement in quality of life in the long term may be
the result of increased coping mechanigts.

This series confirmed the findings of other large series
showing a high level of patient satisfaction with pelvic 3.
pouches*?° As it was for quality of life, this satisfaction
was maintained over time.

Between 18% and 28% of patients had some degree of*
fecal incontinence during the different postoperative inter- o
vals studied. However, 24.5% had incontinence before sur-
gery, with a 3.5% rate of major incontinence. This is similar
to the Mayo Clinic experienck As with other studies that 6.
report a similar incidence of incontinené&?°incontinence
in most of our patients was intermittent, and most of the -,
patients did not wear pads. The incidence of incontinence
“sometimes” or “always” appears to increase after the first s.
few years after surgery. The reason for this is unclear. One
possible factor is a decrease in anal function with advancing®
age3°3! although Takao et al have shown that age at the
time of surgery does not influence functional outcome afterg
pouch surgery? We have previously reported on the effect
of factors such as pouch size and compliance, internal and
external sphincter tone, stool consistency, and the completé:
ness of evacuation on fecal contineridéut these factors
were not addressed in the current study. Nevertheless, even,
at >8 years after surgery, the prevalence of incontinence in
the current study was no higher than that reported beforé3.
surgery.

More than 40% of patients reported urgency during each ,
of the postoperative time intervals. We have reported pre-
viously an incidence of this condition of 23.5%and an
incidence of 31% was reported by the Mayo CliffcAl-  15.
though not all cases of urgency in the present series are the
result of pouchitis, occasional pouchitis may represent g,
significant proportion. Some of the cases may also be the
result of inflammation of the retained anal transitional
zone®® However, in most of our cases the attacks of ur-17.
gency were short-lived, with constant urgency reported in a
small percentage. 18,

In summary, this series represents a very large number of
patients followed for a long period of time. We have shown
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unlikely to be due to the antidiarrheals themselves and is multi-
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increased in that subgroup of patients.

Dr. Davib A. RoTHENBERGER(St. Paul, Minnesota): | enjoyed The next question as to sexual dysfunction: About 12% of our
your paper as it really reflects the maturation of ileal pouch anapatients described sexual dysfunction during the period of the
anastomosis surgery. We have learned how to do this operatiostudy. However, we didn’t specify what sexual dysfunction means,
with reasonable safety, and the focus is now turning appropriateland this may vary from severe impotence to maybe concerns about
to optimizing and assessing function. The authors are to be corwhether there might be some leakage during the sexual act or
gratulated for this effort, which goes back many years and looks aivhatever. Our results are actually similar to Mayo’s results which
function in a prospective manner in a large, consecutive series diave been reported by Kohler et al. Using very similar questions,
patients who have undergone a double-stapled nonmucosectontiyey got about a 14% incidence of sexual dysfunction. We have
ileal pouch. My reading of the manuscript prompts several quespreviously reported that the incidence of serious sexual dysfunc-
tions. tion is very low in these patients. The incidence of impotence is

First, did you review a subgroup of patients who had pelvicactually well under 1% and the incidence of retrograde ejacula-
septic complications? What was their ultimate quality of life? Did tions under 5%. This may partly explain why on multivariate
your instruments detect any kind of problems in that subgroup? analysis, there is no correlation between the broader definition of

Secondly, could you comment on the somewhat complex relasexual dysfunction in this study and poor quality of life.
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The fourth question you asked was regarding mucosectomy. You did look at responsiveness, but only in the subgroup of 60
This is very interesting. First of all, |1 should explain why we patients, and | wondered if you looked at it in the total cohort of
excluded mucosectomy from this series of patients. As you knowpatients. And with regards to that, | wondered why you looked at
mucosectomy was initially reported with the first description of theit by dichotomizing the data into the two centiles rather than
pouch in 1978, and it was only in the mid-1980s that the stapledooking at it as continuous data.
anastomosis was described. Most series actually have a large You should be congratulated for making a rather easy-to-use
percentage of mucosectomy patients in their reports. However, wistrument that can be applied. Often, these quality-of-life indexes
now believe that the stapled anastomosis is the procedure of choie@ain be quite cumbersome, so people don't use them. But | won-
for most patients unless there is a specific contraindication, and idered how you chose the three questions that you did. Secondly, |
fact in the last year of this study, 1996, of the 158 pouches whichhave a bit of a concern that at least two out of the three sample the
we performed, only 17 had a mucosectomy and handsewn anaghysical domain and | wonder whether or not you really are
tomosis. So we wanted to restrict the study to what we noWmeasuring quality of life or whether this index is really just a
consider the procedure of choice in most patients. functional score rather than a quality-of-life measure? Did you

Overall, the quality of life is no different between mucosectomy consider validating your index against some other validated psy-
and stapled anastomosis. But interestingly, in the 0 to 2 yearghosocial instruments to see whether there was validity in that
interval, the patients with mucosectomy have a slightly increaseqegard?
quality of life compared with the patients who had double-stapled Finally, | have questions regarding the use of the SF-36. In the
anastomosis, but over the period of follow-up, the quality of life In gjige | saw that there was quite a high correlation coefficient of
the mucosectomy patients dropped slightly, so that between 5 ang 4 gyt in the manuscript, the correlation coefficients didn’t seem
8 years-plus, the quality of life in mucosectomy patients is actually;; pe that high, most of them were in the order of .4 or .5 for the
less than the quality of life in the double-stapled patients. There arg,,p<cqjes. Although you say that is a good correlation, that is

also d|ﬁereﬁces in contm.ence b.etween mucose.ctomy aqd SIapl(?@ally fair to maybe moderate correlation. | think those are fairly
anastomosis. In fact, patients with mucosectomies have increas 8\/\/ and | would have expected them to be a little bit higher. |

reported incontinence, increased seepage day and night, irlcre"’ls\%ndrared if you have concerns about that with regards to your
pad usage day and night, compared with patients with double

. index.
ste;p;edf_an;alstomtc_)&s. ked bout wheth had lied But again having said all of those comments, | think that it is a
_hetinal question you asked was about whether we had app Ievery good effort and a worthwhile contribution, and | appreciate
this method to Brooke ileostomy patients. Of course this would benaving had the opportunity of reading it
a very nice thing to do, but we actually didn’'t do it. There are other '

stgdles, partlcularl_y from Mayo and Toronto, which have tested Dr. O'RiorDAIN: We have shown that the CGQL can discrim-
this and, just as with your data, have shown that there are no real

differences between quality of life in patients who had a Brookem(jlte between study subgroups, showing differences in quality of

. ) . . . ... _life between patients with or without incontinence, work restric-
ileostomy, pelvic pouch, or indeed continent ileostomy. In fact it is . ; L

. L : . . tion, or social restriction.

likely that the main improvements in quality of life after pouch With regard to responsiveness, the reason we dichotomized the
surgery are actually due to the colectomy rather than the actual 9 >Pon: ' :

pouches themselves. But that wasn't the purpose. Our purpos ata was bec_ause S|gn|f|canF changes_ in stool frequency have been
wasn't to look at perioperative changes and quality of life. Theassouated with altered quality of life in the past, and | think that

purpose of our study was to determine what the long-term qualit)}h'S Isa _reasopablz_e thing to do. We egpected changes to be seen in
of life is over time and what factors influence that. the quality of life with these changes in stool frequency, and these

were actually shown in both directions. Forty-one patients had an

Dr. RoBiN S. McLEop (Toronto, Canada): | too would like to i|_1cre_ase in stool frequency, _and 67 patients, | think, had a r_educ-
congratulate the authors on a very good paper. | think the resulton in stool frequency, and in each case the expected quality-of-
are impressive simply as a clinical series with a large number ofi’® changes occurred. When you look at the whole sample, you see
patients and excellent surgical results. In addition to this, theéhere is actually no significant change in the quality of life in
authors should be congratulated for actually looking at quality ofPatients who didn’t show a significant increase or decrease in stool
life because obviously this is extremely important in this cohort of réquency. If you look at responsiveness using continuous data, the
patients. So | congratulate you for that and for your attempt to"esults are the same.
develop a quality-of-life index. The third question you asked was how we chose these questions.

This is important because, to date, most authors have evaluatéifhat we wanted was a simple, easy-to-administer, valid, and
outcome based on functional results, that is, the number of boweEliable tool. These have face validity. It is quite clear to people
movements per 24 hours or incontinence. And as we know, functhat the three items of the scale asking about quality of life and
tion does not necessarily correlate with quality of life. | do have aquality of health and energy level are determining what they are
few questions, however, and most of those are related to thactually asking for. However, the questions must be loosely de-
development of your index. fined so that it is the patient who decides what is important in

The first question is that | think the greatest value of this indexquality of life or health, etcetera. There is a high correlation
would be as a discriminative tool, that is, to differentiate outcomebetween the CGQL and the overall SF-36 score. CGQL is not
among people who had this operation. Similar to Dr. Rothenbergsimply a functional scale and actually correlates better with vitality
er's question, we know that there are certain people who don’t d@nd indeed social functioning than physical function. When you
as well, whether it is from pelvic sepsis or whatever, and | didn’tlook at the correlation coefficients between the three items of the
really see that you have looked at discriminative validity to seeCGQL scale and the eight items of the SF-36 scale, there is
whether the tool was valid in this way. relatively poor correlation with emotional outcome. It may be
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something that we will look at in future modifications of the  Dr. O’'RiorpaIN: With regard to the slight increases in inconti-
CGQL score. nence with time, first of all, the reported incontinence with time is

There were two reasons that we selected the generic psychoo different at any time period postoperatively compared with
metric test rather than a disease-specific psychometric test. Onpreoperative incontinence, apart from the initial postoperative pe-
we think that the CGQL is applicable to many situations other tharriod, when in fact the incidence of incontinence is actually less 2
pouch surgery and indeed other than inflammatory bowel diseasgears after surgery compared with preoperatively.
altogether. Two, we are slightly concerned about applying scores However, there does seem to be a trend upwards, as you point
such as the IBDQ in a condition which might be related to theout. We agree that this is probably due to an aging process. As you
situation where it was originally described where it isn’'t actually know, Dr. Wexner’s group has shown recently that patients who
the same. For example, using the IBDQ, a stool frequency of sibhave pouches at an older age do not have reduced functional
would be considered in a medically treated patient to be associatealitcome compared with patients who have pouches at a younger
with a poor quality of life because it would be associated with highage. But we still believe that there is an aging process in this, and
disease activity; in a patient with an ileostomy, it might not be think this is why some of the patients may develop slightly
relevant at all, and in a patient with pelvic pouch, a stool frequencyreduced continence in the longer term.
of six per day might be associated with very good quality of life, | must point out what we mean by reported incontinence. All we
as we have shown in our study. are saying is that these patients report incontinence sometimes.

With regard to correlation coefficient, | think | answered that This may be once a month or may be very rarely. This is important.
earlier. Of course, high correlation with other psychometric scorest is not that these patients are all wearing diapers and that they are
is not absolutely necessary for validity, because the scores may kseverely incontinent. | don't think they are. There is a very good
measuring slightly different aspects of quality of life. quality of life even in many patients with some incontinence.

With regard to mucosectomy, we obviously leave the mucosa by

Dr. BasiL A. PruiTT, JR. (San Antonio, Texas): It seems a little definition in this operation. | think this is associated with some degree
paradoxical that your nocturnal seepage increased over 8 years anflstrip colitis, and | think our group has shown that the strip colitis
your satisfaction score paralleled that. Does that suggest a certarate is around 20%. This may explain some of the urgency in our
insensitivity of the Cleveland satisfaction score? patients. In fact, we haven’'t shown the data here, but urgency is

reportedsometimedn these patients up to about 40% of cases at all

Dr. O’RiorpAIN: | think a large number of items influenced the time periods postoperatively. And some of this may actually be due to
quality of life, and not least, patient expectations. | think thatstrip colitis. However, interestingly, if you look at the mucosectomy
patient expectations probably do change with time. And this maypatients, they have reduced urgency compared to stapled anastomosis
change quality of life. | think our definition of quality of life is a in the early time postoperatively, but later there is no difference in
function of the patient in relation to patient expectations. urgency between mucosectomy patiemssusstapled patients. In

fact, the urgency rate may even be slightly higher in the mucosectomy

Dr. KeitH A. KELLY (Scottsdale, Arizona): | have one comment patients later postoperatively.
and a question. The comment is that your data on quality of life With regard to your last question, clearly we do recommend
and ours at Mayo are very similar. But we did find that these pelvicmonitoring of the anal transitional zone, particularly for dysplastic
pouch operations do improve quality of life over Brooke ileostomy changes. We presented data on that last year. And we certainly
and Koch pouch, especially for close physical encounters, likeecommend long-term follow-up for the development of dysplasia
contact sports and sexual activity. So, | believe the quality of lifein these patients.
with the pouch operation is the best of the three procedures.

My question relates to the functional outcome you mentioned. | Dr. CHrisTIAN HERFARTH (Heidelberg, Germany): You mix the
notice that an increase in the amount of incontinence occurred gsatients with ulcerative colitis and polyposis, but the follow-up of
time passed after the operation. What are your thoughts as to thteose patients is quite different concerning the criteria. Did you
reason for this? stratify the patients with polyposis and ulcerative colitis, and what

Two explanations occur to me. One is that, as patients age, thwas the difference between those patient groups?
strength of their anal sphincter begins to decline. Is the increasing
incontinence related to the strength of the sphincter, and have you Dr. O'RiorpaIN: That is a very good question. In fact, the percent-
done sphincter manometric measurements to test that? Anothage of FAP in this paper is slightly less than the percentage of FAP in
possibility is that the small amount of diseased mucosa in theur previous papers. That is because FAP patients tend to be more
proximal anal canal that you leave in place may lead to analikely to have a mucosectomy than ulcerative colitis patients. How-
strictures or other anorectal problems that can lead to incontinencever, we have over 30 patients in this study with polyposis. When you
Do you “scope” your patients to monitor this? Do you recommenduse ulcerative colitisersusFAP as one of the factors in your multi-
that monitoring be done to look for, not only inflammatory variate analysis, there is no difference in quality of life between
changes, but also premalignant changes? patients with FAP or patients with ulcerative colitis.



