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Objective

To assess the use of surgical procedures by tumor location
and compliance with adjuvant therapy recommendations by
tumor stage. The study was conducted in a population-based
setting to identify target patient groups for improved care.

Summary Background Data

Rectal cancer therapy potentially involves similar patients re-
ceiving different treatments. Low anterior resection (LAR),
sparing the anal sphincter, and abdominoperineal resection
(APR), ablating the anal sphincter, offer equivalent local recur-
rence and survival rates but may differ in quality of life mea-
surements. The 1990 NIH Consensus Conference recom-
mended that patients with stage Il and Ill rectal cancer receive
radiation and chemotherapy in conjunction with surgical resec-
tion, but this is not uniformly applied. To interpret the use of
these therapies, information on tumor location in the rectum,
which is rarely known in population-based studies, is necessary.
Patient, hospital, or surgeon characteristics may influence which
procedure is performed and whether adjuvant therapy is given.

Methods

Information about primary, invasive rectal adenocarcinomas di-
agnosed between 1994 to 1996 in 13 California counties was
obtained from the regional cancer registry. Tumor location, de-
termined from abstracted medical text, was divided into the up-
per, middle, and lower rectum. Hospitals were characterized by

teaching status, number of beds, and cancer center designation.
Surgeons were categorized as general or colorectal surgeons.
Factors associated with a higher use of LAR versus APR in pa-
tients with middle and lower rectum tumors and factors associ-
ated with a higher use of NIH-recommended therapy in patients
with stage Il and Il disease were separately analyzed.

Results

Among 637 eligible patients, APR was used in 22% of those
with middle rectum tumors and 55% of those with lower rec-
tum tumors. Factors significantly associated with a higher use
of LAR included female gender, middle rectum location, and
treatment in a major teaching hospital versus a nonteaching
hospital. Recommended therapy was received by 44% of pa-
tients with stage Il disease and 60% of those with stage |l
disease. Factors significantly associated with higher compli-
ance with NIH recommendations included age younger than
60 versus older than 75, age 60 to 75 years versus older than
75, tumor location in the middle or lower rectum versus the
upper rectum, stage lll disease, and treatment at a teaching
hospital versus a nonteaching hospital.

Conclusions

Patients with similar rectal cancers receive different treat-
ments independent of tumor stage or location. This may result
in more APRs performed for middle and lower rectum tumors
than necessary and less adequate treatment for stage Il and
Il tumors than recommended.

1Cancer of the rectum newly afflicts 36,000 people anan investigational studies, surgical therapy for rectal cancer

causes 8,800 deaths each year in the United St&ased

underwent considerable changes during the latter half of the
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20th century. In 1940 more than 80% of patients with rectaimiddle and lower rectal tumors for greater use of LAR
cancer were treated with an abdominoperineal resectiowersus APR, and patients with stage Il and Il disease for
(APR), a procedure that involves removal of the entiregreater compliance with recommended therapy as outlined
rectum and anus, resulting in a permanent colostomy; novay the 1990 NIH Consensus Conference.
APR is performed in only 20% to 30% of patieft®ata
from these studies showed no significant difference in over-
all patient survival rates or local recurrence rates wherMETHODS
similar_ tumors were resectgd with an APR or a low anteriorcase Identification
resection (LAR), a less radical procedure that removes only
a portion of the rectum, allowing restoration of bowel con- The study design was a cross-sectional analysis of all
tinuity.>° In addition, large randomized trials have shownincident cases of rectal cancer collected by the Cancer
that adjuvant radiation therapy and chemotherapy decreasurveillance Program, Region 3, of the California Cancer
local recurrence rates and increase disease-free survivRlegistry during a 3-year period. The area encompassed 13
rates for many rectal cancef$:*® The strength of such urban and rural counties around Sacramento. The area’s
evidence resulted in a 1990 National Institutes of Healthpopulation was estimated at 2.8 million people in 1895.
(NIH) Consensus Development Conference statement corFhe annual age-adjusted incidence of cancer in the rectum
cluding that patients with stage Il and Il rectal cancer,and rectosigmoid in this region between 1992 and 1996 was
defined as invading beyond the submucosa or involvindl5.4 per 100,000 population for men and 9.3 per 100,000
regional lymph nodes, should be treated with a combinatiopopulation for womerf® Cases were documented in the
of surgical resection, chemotherapy, and radiation. registry by patient residence, even if medical care was
Despite these developments, complication and death rate®ught outside the region. California state law mandates
from rectal cancer remain high. One possible explanatiortase reporting, and cases are reported to the Cancer Sur-
lies in the variable application of available therapies. Vari-veillance Program by hospitals approximately 6 months
ation in therapy use has already been shown in rectal canceafter diagnosis, allowing time for completion of initial ther-
among many other diseas€s?® Surgeons with different apy. The California Cancer Registry estimated more than
types of training and institutions with varying volumes of 98% complete ascertainment of nonprostate cancer cases for
patients with cancer provide rectal cancer care. We hypotht9962’
esized that similar patients with similar tumors would re- All patients with rectal cancer diagnosed between Janu-
ceive different treatment depending on where and fromary 1 1994, and December 31 1996, and reported to the
whom they seek treatment, and some of these variations i@ancer Surveillance Program before October 1998 were
treatment potentially represented suboptimal patient care.identified. Exclusion criteria included recurrent rectal can-
Prior studies have attempted to identify the nature ofcer, carcinoma in situ, primary location coded to rectosig-
therapy variations, but these have several general limitamoid or anus, and histology not consistent with adenocar-
tions. Large population-based studies (i.e., the Nationatinoma. Stage at diagnosis for all patients was assigned in
Cancer Data Base reports from the American College ofccordance with American Joint Committee on Cancer
Surgeons Committee on Cancer and the American CancéAJCC) criteria?® Because of the presence of the National
Society) show the variation in rectal cancer therapy overCancer Institute’s Surveillance, Epidemiology, and End Re-
time but often lack the clinical information needed to inter- sults (SEER) program in California, all cancer registry cases
pret these variations. For example, one of the most imporare staged in accordance with the SEER-stipulated Extent of
tant clinical elements in understanding surgical rectal canceDisease criteria. Hospitals designated as American College
therapy is tumor location within the rectum, information of Surgeons-approved cancer centers additionally report
that is rarely available in population-based studies. HowAJCC staging. Cases for which AJCC staging was not
ever, institution-specific studies, which do often containoriginally reported were converted to AJCC staging with a
more clinical information, are not reflective of practices in computer software application provided to the registry by
a general population. Ideally, a study examining both genSEER?® The regional registry conducted a study evaluating
eral therapeutic practices and sources of practice variatiothis application’s accuracy and found approximately 90%
would combine the clinical information needed to interpretconcordance with cancer registrar stagifig.
variation with a population-based setting, thus allowing In addition to stage at diagnosis, patient age, gender, and
evaluation of appropriate therapy delivery to all relevantrace were known for each case. Information involving per-
members of a population. sonal or family medical history is not collected by the
The purpose of this study was to assess the use of surgic@lancer Surveillance Program. Treatment variables included
procedures and adjuvant therapy in the initial treatment ofype of surgical procedure, reason for no surgery, receipt of
patients with rectal cancer and to identify patient, hospitalradiation therapy, sequence of radiation relative to surgery,
and surgeon characteristics associated with certain variand receipt of chemotherapy. Surgical procedure was coded
tions in treatment patterns. Two specific patient groups wera one of the following categories: local excision, local
separately examined for treatment variation: patients witldestruction, LAR or other segmental proctectomy, total
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proctectomy (APR), proctectomy with en bloc resection ofPhysician and Hospital Characteristics

her organs, an rgery n herwi veral . . . . - .
other organs, and su gery O.t othe " se speciliegeve ?, The registry linked hospital and surgeon identifiers with
procedures were combined into an “other procedures” cat-

b th ith t perf df i specific characteristics for each patient in accordance with
egory ecaulse I?:iy elther were not per orme.f or C.urah'v?egistry confidentiality policy. After confirmation of the
intent (e.g., loca eStt‘UCt.IOI’]) or were not uniform in t ?primary surgeon affiliated with each patient, where possible,
type of procedures described (e.g., surgery not otherwis

o : i the registry coded the self-reported specialty of each sur-
specified or proctectomy with resection of other organs). A"geon from American Medical Association physician infor-

coded therapy was considered part of the first comprehenyation, which is recorded regardless of association mem-
sive treatment course directed at this specific cancer. Dipership3® Specialty designations reflected only specialties
chotomous variables for receiving chemotherapy or radiowith both relevance to rectal cancer therapy and separate
therapy were used because detailed information on eith@joard certifications. Therefore, general surgery and colorec-
treatment regimen was not available. Information on chetal surgery were the two included specialties. Hospital char-
motherapy may be missing in some patients because thiscteristics were coded in four categories: number of beds,
may be administered solely in an outpatient setting. teaching status, location inside/outside Region 3, and des-
ignation as an American College of Surgeons-approved
cancer program. Number of beds was calculated as an
Tumor Location average for the 3 years of study and then categorized into
three groups: 100 beds or less, 101 to 299 beds, and 300
Beginning with all patients reported in November 1994,beds or moré*3® Teaching status was designated by the
abstractions from patient admission, surgery, radiology, enfollowing four categories:
doscopy, and pathology reports found in the medical chart
were stored electronically as text fields by the state registry.
Their purpose was to document all diagnostic findings that
descr?be the't.urr?or as .fu'lly as pqgsible. To asgesg the ab- proved medical school and sponsoring a minimum of
stra_ctlons' utility in providing speqﬂc tumor location infor- four residency programs, at least two of which must be
mation, a random set of text fields was sampled before i medicine, surgery, obstetrics/gynecology, pediatrics,
conducting the study. This data showed that tumor location  psychiatry, or family practice. This designation in-
Could be Confidently a.SSigned in 86% Of patients. The pl’i- C|udes most major academic medica' centers.
mary author reviewed the reports for each patient in the , Major teaching hospitals: This category includes non-
study. Tumor location assignment was made only if one of  Council of Teaching Hospital members that sponsor at
the following was present within the text field entries: a  least four residency programs, two of which are internal
measured distance to the tumor from a defined reference medicine and surgery.
point; a direct reference to the upper, middle, or lower « Minor teaching hospitals: These institutions sponsor or
rectum; or an unambiguous description of anatomic loca-  participate significantly in fewer than four residencies
tion. Examples of the latter included “tumor involving the and do not participate in both an internal medicine and
sphincter” and “directly inside the anal verge.” Tumor lo- general surgery residency.
cation was not assigned if the available descriptions did not « Nonteaching hospitals: These hospitals have no affili-
clearly indicate location. Tumor location identification was  ation with a medical school or residency progréhn?®’

most often derived from surgery or endoscopy notes. When | casion of primary treatment at a facility inside or
reports provided conflicting information, priority was given o side Region 3 was noted. Designation as an American
to sources in the following descending order: mtraoperauvq:oHeQe of Surgeons-approved cancer center was dichoto-

observations, pathology specimen, rigid endoscopy, flexiblgnoys, with no differentiation between types of approval
endoscopy, physical examination, and radiologic procestatyg34:35

dures. This ranking was used to reflect known discrepancies
between the tools used to describe rectal tumor location. .
The anal verge was selected as the standard reference powtatistical Analysis

for all measurements of tumor distance from the afus. The use of surgical procedures and adjuvant therapy was
One additional centimeter was added to all measuremenis,ajuated with patient, surgeon, and hospital characteristics
identifying other reference points (e.g., dentate line) toysing the Pearson chi-square test for categorical variables
standardize tumor location. To lessen the effect of measureind the Studertttest or analysis of variance for continuous

ment inaccuracies, location designations were divided inteariables. Separate analyses were performed with relevant
the following categories: lower rectum (0-5 cm), middle subsets of the data to examine associations with higher use
rectum (6—10 cm), and upper rectum (11-15 cm from theof desirable treatment modalities. Thus, patients with mid-

anal verge). dle and lower rectum tumors were assessed for greater use

. Members of the Council of Teaching Hospitals: Mem-
bership is granted by the Association of American
Medical Colleges to hospitals affiliated with an ap-
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of LAR rather than APR, and patients with stage Il and IlI
tumors were assessed for greater use of NIH-recommended OF INVASIVE RECTAL CANCER CASES,

therapy. To verify the significance of associations identified CANCER SURVEILLANCE PROGRAM
in bivariate analysis, logistic regression models were used to REGION 3 OF THE CALIFORNIA CANC’ER

Table 1. GENERAL CHARACTERISTICS

adjust for related factors. Again, separate models with re- REGISTRY, 1994-1996

duced data subsets were used. Odds ratios for undergoing-e

LAR rather than an APR were calculated, evaluating only =~ Case Characteristic Cases (n = 637)
patients with tumors of the middle or lower rectum treated

with LAR or APR (n = 237). Similarly, odds ratios for 9¢ 7 —mean = SDirangs 6r.2 T\ISQ(%QQ_%

receiving NIH-recommended therapy were derived includ-ggnger

ing only stage Il and Il patients in the model & 291). Male 382 (60)
Within the recommended therapy model, inclusion of tumor Female 255 (40)
location as an independent variable further reduced th&8ace o
available number of observations & 194). Both the full mgisilon'H'Spam) 522 %2 )
and reduced models were evaluated, and no appreciablegcx 23 (4)
change in the estimates for the other included variables was Asian/Pacific Islander 52 (8)
detected between the two models. Therefore, the reportedOther 1(=)
odds ratios and confidence intervals reflect the full modelYea" diagnosed
) . i 214 (34)
except for odds ratios regarding tumor location. Because of 213 (33)
multiple testing performed for certain outcomes, values of {ggg 210 (33)
P > 0.01 were interpreted more cautiously. Analytic testsaJCC stage
were performed with Stata 5.0 software (STATA Corp., | 244 (38)
College Station, TX). I 136 (21)
Il 159 (25)
\Y 98 (15)
Location in rectum (n = 407
RESULTS Upper ( ! 73(18)
Characteristics m‘f 12; gg
During the 3-year study, 740 patients with primary, in- ' CSPial located in Region 3 585 (3)
vasive rectal cancer were reported among the Region 3y, 42 (7)
population. Those excluded based on pathology consisted @foS approved hospital
34 carcinoid tumors, 3 malignant lymphomas, and 4 squa- Yes 220 (39)
mous cell carcinomas. Twenty-five patients staged by the N° , 417 (85)
computer conversion program as having in situ carcinoma'oSPtal teaching status 383 (62)
by AJCC criteria were also excluded. Finally, 37 patients jinor 112 (18)
could not be definitively staged despite manual review of Major 98 (15)
the charts at the registry and were excluded. A total of 637 COTH 34 (5)
patients remained for analysis. A set of descriptive textospital number of beds
fields was available for 497 patients. Tumor location could be SPeC@tY ;g Eé;
determined from these text fields in 407 patients (82%). A total 11_ogg 206 (35)
of 65 hospitals were represented as sites of primary treatment>300 346 (54)
for the study patients. Table 1 describes the study patients byurgeon specialty (n = 440)
patient, tumor, hospital, and surgeon characteristics. General surgery 331(75)
Colorectal surgery 109 (25)

Tumor stage and location followed distribution patterns
reported elsewhere in that tumors appeared to be more
prevalent in the lower and middle rectuth®® Importantly,
no difference in distribution of disease stage was founctompared with general surgeons. Lastly, patients on whom
among the three areas of the rectum. The identity of the&olorectal surgeons operated were affiliated with teaching
operating surgeon was available in 440 instances (69%). Aospitals and large hospitals in a greater proportion than
general surgeon treated three quarters of the patients fgatients on whom general surgeons operated.
whom a surgeon was identifiable. Table 2 describes the
patient characteristics associated with surgeons by spE

urrent Use of Surgical Procedures and

cialty. Average patient age was highest among those o djuvant Therapy

whom a general surgeon operated. Although tumor stage
distribution was equivalent by surgeon specialty, colorectal The types of surgical procedures performed and adjuvant
surgeons treated more tumors located in the lower recturtherapy received for the initial treatment of rectal cancer are
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Table 2. DESCRIPTIVE CHARACTERISTICS OF CASES BY SURGEON SPECIALTY

Surgeon Specialty

General Surgeon Colorectal Surgeon Unknown Specialty
(n = 331) (n = 109) (n =197) P-value
Mean Patient Age (years) 68.5 66.1 65.6 .02

% Characteristic by Surgeon Specialty
Patient Gender
Female 41 46 35 12
Tumor Stage

| 40 39 36

Il 22 21 21

Il 25 25 24

\Y, 13 15 19 .73
Tumor Location (n = 407)*

Upper 21 20 10

Middle 39 27 37

Lower 40 52 53 .02
ACoS Approved Hospital 34 63 20 <.001
Teaching Status

Non 67 46 61

Minor 11 52 9

Major 13 1 28

COTH 8 1 3 <.001
Number of Beds

=100 10 1 9

101-299 36 30 40

=300 54 69 51 <.01

* Reduced numbers of observations: GS = 218; CRS = 84; Unk = 105.

shown in Table 3. The results are stratified by stage angrocedure in 5%. However, the differences between special-
location of disease. A surgical intervention was part ofties did not achieve statistical significance in this sample of
treatment for 575 (90%) patients. With the exception of108 middle rectal tumors with known surgeon specialty
local excision in stage | disease and no surgery in stage I\P = .18).
disease, LAR and APR made up the predominant surgical More than 93% of patients with stages I, Il, or Il disease
treatments. Even in stage | disease, LAR and APR comunderwent surgical resection. Of the 62 patients of all stages
bined accounted for nearly 60% of resections. Use of thevho did not undergo surgery, there was no physician rec-
procedures in patients with stage Il and Il disease wa®mmendation for surgery in 46 (74%). More than 75% of
essentially equal. patients without a physician recommendation were classi-
Unlike stage, tumor location had a considerable impacfied as having stage 1V disease. Other reasons for not having
on the type of procedure performed. The proportion ofsurgery included patient or family refusal (15%) and the
patients undergoing local excision increased with greatepresence of a medical contraindication (3%). In four pa-
proximity of the tumor to the anal sphincter, as did propor-tients (6%), a physician recommendation for surgery was
tional use of APR. In the upper rectum, where resectiorpresent in the medical record, but it was unknown whether
should be technically feasible without compromising thethe patient ultimately received surgical treatment elsewhere.
anal sphincter, no tumors were removed with an APR. Inthe Table 3 also shows the proportion of patients receiving
middle rectum, where theoretically the most potential forradiation therapy or chemotherapy by stage and location of
reducing the number of sphincter-ablating procedures extumor. Slightly more than 50% of patients with stage Il
ists, 22% of tumors overall were removed by APR. Moretumors received radiation or chemotherapy; these therapies
than half of lower rectal tumors were resected with an APRwere applied in greater proportion to patients with stage Il
Colorectal surgeons performed fewer APRs for middledisease. Differential application of adjuvant therapy was
rectal tumors than general surgeons. Among operationalso evident by tumor location. Therapy use increased for
performed by colorectal surgeons, resection of middle rectahe middle and lower rectum tumors compared with the
tumors occurred by LAR in 57%, APR in 13%, local exci- upper rectum, despite equal distributions of disease stage for
sion in 17%, and another procedure in 13%. In contrastall three areas of the rectum. Of the 236 patients who
patients treated by general surgeons underwent LAR imnderwent radiotherapy within this sample, 72% received
57%, APR in 29%, local excision in 9%, and anotherradiation after surgery, 17% before surgery, and only 1%
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Table 3. PROPORTION OF CASES TREATED SURGICALLY AND WITH RADIOTHERAPY
OR CHEMOTHERAPY, STRATIFIED BY STAGE AND LOCATION OF DISEASE

Adjuvant Therapy Received for

Surgical Procedure Performed for Primary Treatment (%) Primary Treatment (%)
Case
Characteristic Local
(n = 637) Exc LAR APR Other None Radiotherapy Chemotherapy
AJCC Stage
| 35 36 23 2 4 14 11
Il 4 40 43 6 7 53 54
Il 1 49 42 6 1 63 70
IV 1 32 15 9 43 30 55
Location (n = 407)
Upper 3 86 0 4 7 23 37
Middle 10 56 22 5 7 42 44
Lower 19 13 55 3 10 47 49

Surgical procedure category ‘other’ includes local destruction, proctectomy plus en bloc resection of another organ, and surgery not otherwise specified. Patients could
receive radiation and chemotherapy alone or in combination; therefore percentages in the adjuvant therapy column do not equal 100%.

both before and after surgery. The sequence of therapy wder performing sphincter-sparing procedures versus sphinc-
unknown for the remaining 10% of patients receivingter-ablating procedures, analysis was repeated defining
radiation. sphincter-sparing procedures as LAR or local excision and

Therapy combinations for individual patients with stagesphincter-ablating procedures as APR. Again, no significant
Il and 11l disease were examined to assess accordance withifference emerged, with 46% of patients operated on by a
NIH Consensus Conference recommendations. Patientgeneral surgeon undergoing a sphincter-sparing procedure
with stage Ill disease received recommended therapy icompared with 51% of patients operated on by a colorectal
significantly higher proportions than those with stage Ilsurgeon among middle and lower rectal tumdes<{ .64).
disease R < .01). Of 136 patients with stage Il disease, In middle rectal tumors, 66% of patients operated on by a
44% received a combination of surgery, radiation, and chegeneral surgeon and 74% of those operated on by a colo-
motherapy in accordance with NIH recommendations. Invectal surgeon underwent a sphincter-sparing procedure
159 patients with stage Il disease, 60% underwent com{P = .14). In lower rectal tumors, 26% of patients operated
bined surgery, radiation, and chemotherapy. As a comparien by a general surgeon and 39% of those operated on by a
son, surgery without any adjuvant therapy was reported icolorectal surgeon underwent a sphincter-sparing procedure
38% of stage Il patients and 28% of stage lll patients. (P = .34).

Finally, a greater proportion of patients at teaching hos-
pitals and at large hospitals underwent a LAR. At nonteach-
ing hospitals, 38% of patients with middle and lower rectal
tumors were treated with LAR compared with 49% at minor
teaching hospitals, 59% at major teaching hospitals, and

Comparisons between patients treated with LAR or APR44% at Council of Teaching Hospitals membeps=f .11).
for middle or lower rectal cancer showed no significantAt hospitals smaller than 100 beds, 33% of patients under-
differences between the two groups in mean patient ageyent LAR, contrasted with 38% at hospitals with 101 to 299
race, tumor stage distribution, surgeon specialty, or hospitddeds and 50% at hospitals larger than 300 b&ds: (.15).
characteristics. Female gender was associated with higher Adjusted odds ratios (OR) relating these factors with the
use of LAR in that 52% of the women with middle or lower use of LAR over APR in patients with middle or lower
rectum tumors underwent LAR versus 38% of the mfeée=(  rectal tumors are presented in Table 4 to verify the validity
.04). As expected, tumor location bore the strongest correef these associations. The odds that a woman with a middle
lation with type of surgical resection: LAR was used in 71% or lower rectal tumor underwent LAR rather than APR were
of middle rectum tumors and 19% of lower rectum tumorstwice that of a man (OR= 1.99) after adjusting for patient
(P < .001). age, tumor stage, hospital characteristics, and surgeon spe-

Tumors treated by general surgeons and colorectal sucialty. Stage of disease did not substantially influence use of
geons were resected with LAR in 42% and 43% of middleLAR over APR. Tumor location functioned as the most
and lower rectal tumors, respectively. To evaluate whethemnfluential determinant of procedure type: middle rectal
a practice difference existed between the specialty groupsimors were 19 times more likely to be resected with LAR

Factors Associated With Higher Use of
Low Anterior Resection in Middle and
Lower Rectum
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Table 4. ODD RATIOS FOR RECEIVING A
LAR RATHER THAN AN APR FOR
MIDDLE AND LOWER RECTAL TUMORS

LAR for Middle & Lower Rectal

Independent Tumors, OR (95% CI)
Variables (N = 237 cases)

Gender

Male 1.00*

Female 1.99 (1.02, 3.88)§
Stage

| 1.96 (.81, 4.75)

I 0.79 (.32, 1.94)

Il 1.00*

1\ 1.05 (.26, 4.21)
Location

Upper -

Middle 19.42 (9.0, 42.1)§

Lower 1.00*
Surgeon Specialty

General Surgery 1.00*

Colorectal Surgery 1.72 (.67, 4.40)
ACOoS Approved

Center

No 1.00*

Yes 2.17 (.88, 5.33)
Teaching Status

Non 1.00*

Minor 1.03 (.39, 2.71)

Major 5.19 (1.56, 17.26)§

COTH 0.43 (.10, 1.83)
Number of Beds

=100 0.91 (.19, 4.32)

101-299 0.76 (.32, 1.81)

=300 1.00*

Adjusted for patient age, race, and gender; tumor stage and location; surgeon
specialty; and hospital ACoS approval status, teaching status, and number of

beds.

* Reference category for dummy variables used in logistic regression model.
§ 95% confidence interval does not include 1.0, indicating statistical significance.
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and Il rectal tumors. The most remarkable association was
that of increasing age with decreasing compliance with
recommended therapy. For patients younger than age 59,
73% received recommended therapy, in contrast to only
25% of patients older than age 76. Therefore, even among
the youngest patients, one in four did not receive recom-
mended therapy. Patient gender did not appear to influence
compliance: 56% of men and 48% of women received
NIH-recommended therapy (= .15). Patient race was not
significantly associated with a higher use of recommended
therapy. As noted previously, an increased accordance with
recommended therapy in patients with stage Il disease
(60%) compared with stage Il disease (44%) was evident
(P < .01). Patients with stage Il and Ill tumors in the upper
rectum were treated with recommended therapy 36% of the
time, compared with 55% of those with middle rectal tu-
mors and 59% of those with lower rectal tumolPs=€ .09).

The NIH-recommended therapy was given to 67% of
patients treated in minor teaching hospitals and 63% of
patients treated in major teaching hospitals, compared with
48% of patients treated in nonteaching hospitals and 36% of
patients treated in Council of Teaching Hospitals members
(P = .03). Average patient age, tumor stage distribution, or
tumor location distribution, none of which differed signifi-
cantly between institutions grouped by teaching status, did
not explain these differences in compliance. Although not
statistically significant, greater proportions of patients re-
ceived recommended therapy at larger hospitals and at
American College of Surgeons-approved cancer centers.

Table 5 lists the OR for compliance with NIH-recom-
mended therapy after adjustment for other independent vari-
ables. Patients receiving recommended therapy were four
times more likely to be age 60 to 75 (OR 4.2) compared
with older than 76, using the older-than-age-76 patients as
the reference group. The adjusted OR of getting recom-
mended therapy was nearly 10 times greater for patients
younger than age 60 (OR 9.52) than that of patients older

than lower rectal tumors. For the patients with both knownthan age 76. Use of recommended therapy was 2.5 times
surgeon specialty and tumor location and thus available fomore likely in patients with stage Il tumors compared with
this analysis, surgeon specialty did not significantly affectthose with stage Il tumors. Application of NIH treatment
the type of procedure performed. Lastly, the only hospitarecommendations was more than three times as likely in
characteristic that appreciably affected higher use of LARpatients with middle (OR= 3.34) or lower (OR= 3.22)

was teaching status. Patients treated with LAR rather tharectal tumors than in patients with upper rectal tumors.
APR were more than five times more likely to be treated at-astly, patients receiving recommended therapy were twice
a major teaching hospital (OR 5.19) than at a nonteaching as likely to be treated at minor teaching hospitals (R
hospital (OR= 1.0) or a minor teaching hospital (OR
1.03). This finding, however, did not extend to patientsteaching hospitals. The difference between major teaching
treated at Council of Teaching Hospitals members (©R hospitals and nonteaching hospitals did not quite reach

0.43).

Factors Associated With Higher Use of
Recommended Therapy in Stages

Il and lll

2.60) or major teaching hospital (OR 2.35) than at non-

statistical significance, but major and minor teaching hos-
pitals appeared similar in their treatment records. In con-
trast, Council on Teaching Hospital members displayed a
lower use of recommended therapy and did not mirror the
practice pattern seen at other teaching hospitals. The num-
ber of cases treated at Council of Teaching Hospitals insti-

A similar but separate evaluation was performed for thetutions was too small in this sample to allow definitive
higher use of NIH-recommended therapy in treating stage Itonclusions to be reached; nevertheless, the differences
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Table 5. ODDS RATIOS FOR RECEIVING
COMBINATION SURGERY, RADIATION,
AND CHEMOTHERAPY FOR STAGE Il

AND IlIl RECTAL TUMORS

Compliance with Recommended

Independent Therapy for Stage Il & lll Disease, OR
Variables (95% CI) (N = 291 cases)

Age, y

<=59 9.52 (4.26, 21.29)§

60-69 4.02 (1.90, 8.50)§

70-75 4.23(1.87,9.56)§

=76 1.00
Gender

Male 1.00*

Female 0.89 (.51, 1.52)
Stage

| —

Il 1.00*

1 2.57 (1.51, 4.39)§

1\ —
Location (n = 194)

Upper 1.00*

Middle 3.34 (1.23, 9.05)§

Lower 3.22 (1.19,8.71)8§
ACOoS Approved

Center

No 1.00*

Yes 1.66 (.82, 3.35)
Teaching Status

Non 1.00*

Minor 2.60 (1.17, 5.80)§

Major 2.35 (.92, 5.99)

COTH 0.34 (.08, 1.45)
Number of Beds

=100 0.78 (.25, 2.40)

101-299 1.32 (.66, 2.64)

=300 1.00*

Adjusted for patient age, race, and gender; tumor stage and location; surgeon
specialty; and hospital ACoS approval status, teaching status, and number of
beds.

* Reference category for dummy variables used in logistic regression model.

§ 95% confidence interval does not include 1.0, indicating statistical significance.
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Interpreting the use of surgical procedures for this pop-
ulation is difficult because the appropriateness of the indi-
vidual procedures cannot be determined. Arguably, all mid-
dle rectum tumors and some lower rectum tumors can be
resected with either APR or LAR. The ultimate choice of
procedure, therefore, rests with the individual surgeon, and
the considerations in this decision-making process are not
known. These include, among others, the technical feasibil-
ity of obtaining adequate resection margins and of recon-
stituting bowel continuity, the patient’s overall health status,
and the patient’s preoperative anal sphincter function. His-
torical comparisons thus serve as the closest standard
against which to judge the use of surgical procedures within
a population. The American College of Surgeons Commit-
tee on Cancer case reviews showed that 29% of the patients
with rectal cancer seen at 943 U.S. centers in 1983 under-
went APR, as did 25% of the patients in 1988. These
statistics, however, included patients with in situ and un-
known-stage disease, which may lower the proportions of
APR. A concomitant 5% increase in the number of LAR
procedures was seén.Our study indicates that 31% of
patients with stages | through IV disease underwent APR,
suggesting that there has been no significant change recently
in the overall application of APR. The large population-
based studies reporting patients from the 1980s and early
1990s did not indicate therapy by tumor location, informa-
tion needed to gauge the use of APR among middle rectal
tumors. To obtain this information, institutional series com-
paring recurrence and survival rates in patients after APR or
LAR, which sometimes reflect surgical therapy by tumor
location, must be sought. Thirty-eight percent of tumors
located within 5 to 7 cm of the anal verge and occurring
between 1980 and 1991 were resected with APR, according
to a Cleveland Clinic study? In two European reports, 40%
to 50% of middle rectum tumors were resected with
APR*%41 This contrasts with 22% of patients with middle
rectal tumors who underwent APR in our study.

Examining surgical procedures by stage and location
shows potential areas for further reduction in the use of
more radical procedures. For instance, nearly 60% of pa-
tients with stage 1 tumors in this study underwent either

from other teaching institutions could not be readily ex- ApR or LAR, implying use of relatively radical procedures

plained by the information available in this study.

DISCUSSION

for early-stage disease. Improved preoperative staging
through endorectal ultrasound may decrease the use of these
procedures. Increased future use of preoperative radiation
may reduce the need for APR to resect middle rectum

This description of surgical and adjuvant rectal cancetumors. Within this population, only 17% of irradiated
therapy confirms that patients with similar tumors maypatients were known to receive this therapy before surgery.
receive different procedures or treatment modalities inde- Both historical comparisons and guidelines such as the
pendent of tumor location or stage. This study identifiesNIH Consensus Conference statement aid the interpretation
certain patient groups that may have decreased access @b adjuvant therapy use. A dramatic increase in the use of
optimal therapy, warranting a reevaluation of practice patadjuvant therapy was evident in this study. The combination
terns. Finally, this research highlights the strengths anaf surgery, radiation, and chemotherapy was used in 20% of
limitations of cancer registry data and helps to identify patients with stage Il disease and 35% of those with stage Il
which information is most important in interpreting rectal disease from U.S. treatment centers reporting to the Na-

cancer care within a population.

tional Cancer Data Base in 198H.The current study
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showed that NIH-recommended therapy was given in 44%eceiving optimal therapy. The stark difference in receipt of
of patients with stage Il disease and 60% of those with stagadjuvant therapy between younger and older patients cer-
lIl disease. This suggests a diffusion of knowledge andainly warrants continued investigation. The degree to
adoption of practice since the publication of the 1990 NIHwhich medical contraindications or patient refusal justifies
Consensus Conference report. this difference should be relatively easy to document and
Despite these improvements, the administration of adjuguantify, but the information is rarely available in larger
vant therapy for patients with stage Il and Ill disease, asstudies. Further, investigation into the influence on medical
recommended by these guidelines, presumably still fallglecision-making of biased perceptions of the elderly not
short of desired levels. This consensus conference did nditeing able to tolerate or not wishing full treatment is
state specific contraindications to its recommendationsneeded. Studies specifically addressing cancer treatment
Clearly, not every patient with stage Il or Ill rectal cancer is outcomes in the elderly would also greatly help to interpret
a candidate for or agreeable to all three therapies. Becauske appropriateness of care for this patient group.
this patient information is not known, it is impossible to  The disparate use of APR by gender, although not a
estimate an ideal compliance rate for this population. Nevsubstantial difference, may offer an opportunity to reduce
ertheless, because there are no clinically justifiable reasornbke use of this procedure. The Commission on Cancer report
to treat stage Il patients less aggressively than stage Ikhlso documented the higher use of APR in men than in
patients, the stage Il compliance rate should be at least thatomen?® One can speculate that this is a result of the
of stage Ill. There were no differences in patient agegreater technical ease in reconstituting bowel continuity in
hospital characteristics, or tumor location between stage Nlvomen because of the anatomic considerations of the pel-
and Il patients in this study to explain discrepancies in thevis. It has been anecdotally suggested that biased percep-
compliance rate. Clinicians need to emphasize increasintions toward the acceptability of a colostomy by either
therapy compliance among patients with stage Il rectabender may also play a minor role in this decision. To
cancer as an opportunity to reduce the death and complicénterpret rates of APR versus LAR, more information on the
tion rates of this disease. factors influencing surgeons’ decisions will need to be col-
The disparity in compliance rates by tumor location pro-lected. Perhaps more importantly, a better understanding of
vides another opportunity to reevaluate rectal cancer treatvhich patient-centered outcomes are truly significant in
ment. This study showed that patients with stage Il and Illrectal cancer care is merited.
tumors in the middle or lower rectum were significantly The treatment site also influenced the type of procedure
more likely to receive NIH-recommended therapy thanand receipt of adjuvant therapy in this study. A relatively
those with tumors in the upper rectum. To test whether thistrong association was found between the greater use of
finding reflects data suggesting that upper rectum tumorkEAR in patients with middle and lower rectal tumors who
respond more like sigmoid colon lesions rather than rectalvere treated at major teaching institutions. A lesser associ-
cancers and therefore do not warrant radiation therapy, ation was found between higher use of combination therapy
different criterion of appropriate care was defined and apamong patients treated at minor and major teaching hospi-
plied to these patients. These criteria would accept, fotals. Similarly, larger studies such as that from the Com-
patients with stage Il upper rectal tumors, either NIH-mission on Cancer reported a greater use of sphincter-
recommended therapy or surgery plus chemotherapy andparing procedures at hospitals with higher cancer caseloads
for patients with stage Il upper rectal tumors, either NIH-but did not find a significant variation in multimodality
recommended therapy, surgery alone, or surgery plus chéherapy by hospital characteristitsReasons for our find-
motherapy. The NIH-recommended therapy would continuengs include the slightly younger mean patient age at teach-
to serve as appropriate care for patients with middle andhg hospitals, as well as the presumed likelihood of higher
lower rectal tumors. Applying this new standard, the dis-cancer case volumes and concentration of specialists. In a
parity in compliance between patients with stage Il and Ilistudy of 683 patients undergoing LAR or APR at five
tumors was narrowed: now 51% of patients with stage llgeneral hospitals in Edmonton, Canada, between 1983 and
disease and 62% of those with stage Ill disease would b&990, 44% of patients underwent resection with APR. The
considered in compliance with this standard. The previoushstudy did not describe the procedure based on tumor loca-
noted difference in compliance by tumor location was notion; however, it did show improved outcomes in patients
longer present. Compliance with this broadened standardho were operated on by both colorectal surgeons and
was found in 59% of patients with lower, 55% of middle, surgeons performing more than 21 resections, the median
and 64% of upper stage Il and Il rectal tumors. However,number of resections performed by the surgeons during the
among the 19 patients with known stage Il disease in thestudy period. The study also showed that colorectal sur-
upper rectum, 42% underwent surgery alone and would nageons treated more patients with lower and middle rectal
be considered as having appropriate therapy by eithelumors but performed fewer APR3 Although the finding
definition. that colorectal surgeons treated a larger proportion of pa-
By delineating dissimilarities in treatment, this study tients with middle and lower rectal tumors with sphincter-
focuses attention on certain patient groups who may not bsparing procedures than general surgeons was also seen in
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our study, the difference did not achieve statistical signifi-could be attributed to most patients, but case volume or case
cance. However, surgeon specialty and tumor location wermix of individual hospitals or physicians could not be
the two variables with the most missing data points in thisdefined. This limits the comparisons that can be made
study. Power in a comparison involving both these variablebetween, and the conclusions that can be drawn about,
simultaneously was reduced and was probably the reasqgarticular characteristics of hospitals or surgeons. More
that a clear difference between the two specialty groupsiccurate collection of physician identifier information by
could not be established or refuted in this study. the registry would be important in enhancing its utility. In
Finally, our study shows the advantages and limitationgarticular for investigating cancer treatments, it would be
of cancer registry data. The study illustrates the clear imhelpful if surgical oncology training could be recognized
portance of tumor location information in interpreting the among surgeons, but no reliable means for doing this was
use of rectal cancer therapy. This study marks the first timédentified for this study.
these electronic text fields, from which tumor location was A final limitation is the potential for inaccuracies or
extracted, were used for research purposes. Although tumamderreporting inherent in all registries. The preference for
location was not known for all patients, these texts provedising pathologic rather than clinical staging may result in
useful overall in providing information not commonly avail- understaging of patients receiving preoperative radiation.
able in population-based data sources. All missing texiThis was unlikely, however, to pose a substantial problem in
fields belonged to patients from 1994, because this newhis study because of the small number of patients irradiated
information was not required before November 1994.before surgery. Among stage 1 patients who underwent
Therefore, only 35% of patients diagnosed in 1994 had texAPR or LAR, for example, only 6% had preoperative radi-
fields present, and tumor location was indicated in 73% ofation. The practice of reporting patients within 6 months of
these patients. In contrast, 100% of patients diagnosed idiagnosis may cause some underreporting if adjuvant ther-
1995 and 1996 had text fields available, and tumor locatiompy is given long after surgery or if therapy is administered
was discernible in 83% of these patients. All 1994 patientsentirely outside a hospital setting, as occasionally occurs
remained in the analysis because no difference in patient awith chemotherapy.
tumor characteristics was present between 1994 patients Despite the potential flaws of cancer registry data, one of
with descriptive text fields and patients without text fields.the more positive, far-reaching conclusions derived from
We did not seek to examine ultimate treatment outcomeshis study is that cancer registries can be very valuable in
(e.g., local recurrence or disease-free survival) because @mpiling thorough information about populations with an
primary goal was to reflect relatively current practices bothemphasis on clinical detail not found in most administrative
within this population and across a broad spectrum of treatdatabases. In recent years, cancer registries have expanded
ment centers. Region 3 encompassed 38 hospitals. In addheir role beyond cataloging patients with cancer for epide-
tion, 29 institutions outside Region 3 were represented imiologic purposes to becoming repositories of clinical,
this study. Only 42 patients (7%) received primary treat-treatment, and outcome data. Registries will serve a broader
ment outside Region 3 facilities. The institutions describedole in evaluating the care of patients with cancer as more
in this study truly represented the sites of primary treatmentdetailed treatment and outcome information is collected.
For instance, only 8 of 575 patients receiving surgicalldeally, we can improve the care and survival of current
treatment for rectal cancer were reported to the Cancepatients with cancer by using such data to investigate which
Surveillance Program by a hospital other than the institutiorpatients are not receiving optimal therapy and why such
performing the procedure. In those patients, the actual opvariations in practice exist.
erating institution was not identified. The generalizability to
current practice is further strengthened in that case reporting
is mandatory. To our knowledge, this is the first rectal
cancer therapy study to reflect surgical practice by tumor The authors appreciate the efforts of the Cancer Surveillance Program,
location within a population-based setting. Regioq 3, of_ the California Cancer Regis‘try, particularly Scott Riddle for
As in previous studies, a significant limitation of this preparing this dataset and Kathleen Davidson-Allen for her support.
research involves missing clinical information that influ-
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