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Objective

The long-term outcomes of patients undergoing local excision
with or without pelvic irradiation were examined to define the
role of adjuvant irradiation after local excision of T1 and T2
rectal cancers.

Methods

Ninety-nine patients with T1 or T2 rectal cancers underwent
local excision with or without adjuvant irradiation at Massa-
chusetts General Hospital and Emory University Hospital be-
tween January 1966 and January 1997. Of these, 52 patients
were treated by local excision alone and 47 patients by local
excision plus adjuvant irradiation. Twenty-six of these 47 pa-
tients were treated by irradiation in combination with 5-flu-
orouracil chemotherapy. The outcomes of these groups were
compared.

Results
The 5-year actuarial local control and recurrence-free survival
rates were 72% and 66%, respectively, for the local excision

alone group and 90% and 74%, respectively, for the adjuvant
irradiation group. This improvement in outcome was evident
despite the presence of a higher-risk patient population in the
adjuvant irradiation group. Adverse pathologic features such
as poorly differentiated histology and lymphatic or blood ves-
sel invasion decreased local control and recurrence-free sur-
vival rates in the local excision only group. Adjuvant irradiation
significantly improved 5-year outcomes in patients with high-
risk pathologic features. Four cases of late local recurrence
were seen at 64, 72, 86, and 91 months in the adjuvant irradi-
ation group.

Conclusions

The authors recommend adjuvant chemoradiation for all pa-
tients undergoing local excision for T2 tumors, and for T1 tu-
mors with high-risk pathologic features. The four cases of late
local failures beyond 5 years in the adjuvant irradiation group
underscores the need for careful long-term follow-up in these
patients.

For selected rectal cancers, local excision with or withoubf local failure or spread to regional lymph nodes. The
pelvic irradiation is an alternative to radical surgery such aeatment of tumors with lymphatic or blood vessel inva-
low anterior resection and abdominoperineal resectfon. sion, poorly differentiated histology, or positive surgical
Local excision may be carried out using a transanal apnargins may be optimized by adjuvant irradiation. In this
proach, a posterior transsphincteric (York-Mason) apstudy, the long-term outcomes of patients undergoing local
proach, or a posterior proctotomy (Kraske procedure). Locaxcision of T1 and T2 rectal cancers were examined to
excision alone, however, may not suffice for patients wittdefine the role of adjuvant irradiation.
tumors demonstrating features associated with higher rates
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sachusetts General Hospital and Emory University Hospital
The mean and median ages of the patients were 67 and 68
years, respectively (range 38 to 91). There were 54 men and

Table 2. 5-YEAR ACTUARIAL
TREATMENT OUTCOMES

45 women. No. of Patients % 5-year LC % 5-year RFS
Fifty-two patients were treated by local excision (LE) Group (at risk) (% SE) (% SE)

alone and 47 patients by LE plus adjuvant irradiation (LE

EBRT). Of these 47, 21 patients were treated by &E tE iloggm | fé q? ;g (Z: 2 ?i (Z: g)

EBRT, and 26 patients were treated by LUE EBRT + LE + EBRTa 1 Eﬁ; 81 2+/— 1)0) 81 E+/— 1)0)

5-fluorouracil (5-FU) chemotherapy. Surgical procedures without 5-FU)

included excision using a transanal or transsphincteric ap-E + EBRT 26 (7) 96 (+/— 4) 67 (+/-11)

proach (88 patients), excision through a midline posterior (with 5-FU)

r my (1 ien nd transanal fulguration (1 pa-
P octoto y ( 0 pate tS), and transanal fu gu atio ( paLE, local excision; EBRT, adjuvant irradiation; CT, chemotherapy; LC, local con-

t|ent)- trol; RFS, recurrence—free survival; SE, standard error; 5-FU, 5-fluorouracil.

For the 47 patients treated by LEEBRT, the mean dose
was 53.6 Gy (range 45 to 64.8). Forty-five of the 47 patients
received postoperative irradiation; the remaining two re-
ceived preoperative irradiation. Thirty-eight of the 47 pa-(RFS) and local control (LC) rates were analyzed by the
tients referred for adjuvant irradiation had T2 tumors or T1Kaplan—Meier method. These outcome parameters were
tumors with high-risk pathologic features (poorly differen- assessed according to treatment, tumor stage, and patho-
tiated histology and/or lymphatic or blood vessel invasion).logic features of tumor grade, lymphatic or blood vessel
To the initial pelvic field, 45 Gy was delivered in 25 involvement, and margin status.
fractions using a four-field technique over 5 to 6 weeks. For
the APA fields, the superior bordgr of t_he field' was pIaCEdRESULTS
between the L5/S1 vertebral bodies, with the field caudally
extending 5 cm below the region excised and laterally 1.5to The 99 patients were analyzed according to treatment
2.0 cm on the bony pelvis. For the lateral fields, the poste{i.e., patients undergoing LE with or without EBRT). The
rior border was placed 1.5 cm behind the sacrum; theoutcomes of patients receiving adjuvant treatment were
anterior border was defined by placement of a vaginal probé&urther assessed based on whether they received 5-FU che-
in women and the location of the prostate in males. motherapy. The results are interpreted in view of the higher
The tumor volume was boosted with photons, protons, oif-stage distribution and high-risk pathologic features of the
interstitial implants. Boost doses55 Gy were generally patients in the irradiated group (Table 1). Seventy percent of
given for patients with tumor involvement of the surgical the group receiving adjuvant irradiation were stagevé2
margins. The boost was delivered by interstitial implant orsusonly 15% of patients in the LE group. Seven of the 14
proton beam in an attempt to treat only involved rectum angatients with T1 disease (50%) undergoing adjuvant irradi-
adjacent tissues and spare contralateral and uninvolved reation had the high-risk pathologic features of lymphatic or
tal and pelvic tissues. Since 1986, it has been our policy tdlood vessel involvement or poorly differentiated histology,
administer 5-FU chemotherapy with pelvic irradiation. or positive or uncertain surgical margins.
Twenty-three patients received intravenous 5-FU (500 mg/ The 5-year actuarial LC and RFS rates by treatment
m?) for 3 consecutive days during the first and last week ofgroup are shown in Table 2. The 5-year actuarial LC and
radiation treatment. These patients received continuous iIrRFS for T1/T2 patients in the LE group were 72% and 66%,
fusion 5-FU (225 mg/fi24 hrs) during the entire course of respectively. The corresponding values for all patients un-
irradiation. dergoing LE+ EBRT were 90% and 74%, respectively.
Patients were evaluated for local failure, distant metastaFigures 1 and 2 show the actuarial LC and RFS rates for the
ses, and survival after treatment. The mean and mediabE groupversusthe LE + EBRT group.
follow-up times for both groups were 51 months from The differencesin LC (= 0.18) and RFS (p= 0.8) were
surgery (range 4 to 162). Actuarial recurrence-free survivahot statistically significant. The results, however, are best
interpreted in light of the higher T-stage distribution in the
irradiated group. In the LE group, only 8 of the 52 patients
Table 1. STAGE DISTRIBUTION had stage T2 tumors; in the LE EBRT group, 33 of the 47
patients had stage T2 tumors.

Total No. No. T1 No. T2 ) .
Group ofoP:tier?ts ‘()% ) z% ) An analysis of 5-year LC by T stage and treatment gives
a better illustration of outcome in these two groups (Table
LE alone 52 44 (85%) 8 (15%) 3). In the LE group, the 5-year actuarial LC rates were 89%
LE + EBRT 47 14 (30%) 33 (70%) for patients with T1 tumors and 33% for those with T2

tumors. In comparison, for the LE EBRT group, the LC

LE, local ision; EBRT, adj t irradiation. . . .
oce exason aclvar rackeen rates were 100% and 85%, respectively, for patients with T1
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and T2 tumors. For patients with T2 tumors, adjuvant irra-5-year RFS rate for patients with T2 tumors £p 0.02)
diation significantly improved the 5-year actuarial LC rate compared with LE alone.
(p = 0.004). Subgroup analysis was performed on patients who re-
For T1 and T2 tumors, the 5-year actuarial RFS rateseived LE + EBRT versusLE + EBRT + 5-FU chemo-
were 80% and 33%, respectively, for patients in the LEtherapy. Of the 21 patients treated by HEEBRT, the LC
group. The corresponding values for the tHEEBRT group and RFS rates were 81% and 81%, respectively. In the
were 65% and 76%, respectively, for patients with T1 and_.E + EBRT + 5-FU group, the rates were 96% and 67%,
T2 tumors. Adjuvant irradiation significantly improved the respectively. The differences in LC (p 0.15) and RFS
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Table 3. 5-YEAR ACTUARIAL LOCAL Table 5. 5-YEAR ACTUARIAL LOCAL
CONTROL BY TREATMENT AND T STAGE CONTROL BY TREATMENT AND
PRESENCE OF HIGH-RISK PATHOLOGY
Treatment T T2
High-Risk Pathology
LE alone 89% 33%
LE + EBRT 100% 85% Group With Without
(p = 0.30) (p = 0.004)
LE alone 97% 37% p = 0.0001
LE, local excision; EBRT, external beam radiation therapy; NS, not significant. LE + EBRT 91% 85% p = 0.583
p =0.33 p = 0.03

L. . . LE, local excision; EBRT, adjuvant irradiation.
(p = 0.35) by chemotherapy administration were not sig-

nificantly different.

Of the 18 local recurrences in this series, 17 were mucoof adjuvant irradiation becomes clear: the 5-year actuarial
sal and 1 was a one-nodal recurrence. Seven of the 18C rate improved from 37% for patients treated by LE alone
patients with local failures had associated distant metastasigs 85% for patients treated by LE EBRT (p = 0.03).
Salvage information was available on 14 of the 18 patients An analysis of 5-year actuarial RFS rates by treatment
with local failures. Nine of the 14 patients underwent ab-and the presence of high-risk pathology demonstrates sim-
dominoperineal resection for salvage. Of these nine paflar trends (Table 6). Within the LE group, the 5-year
tients, four died of disease, three died of unrelated causesctuarial RFS rate was only 37% in the high-risk group
and were free of disease at their last follow-up, and twoyersus87% in the low-risk group (p= 0.001). The differ-
were alive and free of disease at 5 and 6 years after surgicahce in the 5-year RFS rate within the LEEBRT group
salvage. One of the 14 patients underwent pelvic exenteratratified by the presence of high-risk pathologic features
tion and later died of metastases. Three of the 14 patientgas significant (p= 0.05). Adjuvant irradiation results in a
had no further surgery and ultimately died of their cancer.trend toward improved 5-year RFS rates in tumors with

Table 4 shows the times to recurrence for the patientgigh-risk pathologic features. The 5-year RFS rate im-
undergoing LE alone and those undergoing #EEBRT  proved from 37% for patients treated by LE alone to 58%
with or without chemotherapy. The median time to recur-for those treated by LE- EBRT (p= 0.29). It also becomes
rence was 13.5 months (range 4 to 57) in the LE groupevident that distant metastasis is an important cause for
versus55.0 months (range 26 to 91) in the LE EBRT failure in patients with high-risk pathology treated by HE
group. This difference demonstrates that patients with locaEBRT: the 5-year RFS rate was only 58% in this subset,
failures in the LE+ EBRT tended to fail later than their whereas the LC rate was 85%.
cohorts treated by LE alone. By margin status, 4 of the 52 patients in the LE alone

Subgroup analysis was performed on patient outcomegroup had positive margins. The actuarial 5-year LC rate
stratified by treatment and the presence of high-risk pathowas 38%versus75% for those with negative margins (48
logic features. The high-risk group comprised all patientspatients) in the LE alone group & 0.11). All six patients
with T1/T2 tumors with lymphatic or blood vessel invasion with positive margins had local control at 5 years in the
and/or poorly differentiated histology. The low-risk group LE + EBRT group; however, one patient had local failure
had tumors with none of these adverse pathologic featuregfter 5 years. Five of these six patients were treated by
The 5-year actuarial LC rate for the LE-alone group (Tableradiation doses>60 Gy. The 5-year LC rate for the 41
5) was 97% for those with low-risk pathologiersus37%  patients with negative margins in the LE EBRT group
for those with high-risk pathologic features ¢p 0.0001).  was 88% (p= 0.76).

Interestingly, there was no significant difference in the
5-year LC rate within the LE+ EBRT group stratified by
the presence of high-risk pathologic features. For patients Table 6. 5-YEAR ACTUARIAL RFS BY

with tumors demonstrating high-risk pathology, the benefit TREATMENT AND PRESENCE OF
HIGH-RISK PATHOLOGIC FEATURES

High-Risk Pathology

Table 4. RECURRENCE PATTERNS

Group Without With
Treatment Median Time to Recurrence
LE alone 87% 37% p = 0.001
LE alone 13.5 months LE + EBRT 87% 58% p =0.05
LE + EBRT 55.0 months p = 0.93 p = 0.29

LE, local excision; EBRT, adjuvant irradiation. LE, local excision; EBRT, adjuvant irradiation; RFS, recurrence-free survival.




Vol. 230 « No. 1 Local Excision With and Without Adjuvant Irradiation of T1/T2 Rectal Cancers 53

underwent the transanal procedure had less intraoperative
blood loss and fewer complications.
The preliminary results of a recent intergroup study on

Table 7. MULTIINSTITUTIONAL DATA ON
LOCAL CONTROL AND SURVIVAL RATES
AFTER LOCAL EXCISION FOR

RECTAL CANCERS 113 p?geqts with T1/T2 rgctal cancers were rgcently re-
ported:” Sixty of these patients had stage T1 disease and
Local Control (%) Survival (%) received no further treatment. Fifty-three patients had stage
. T2 disease and were treated by external beam irradiation to
Rosenthal et al 80 53 (8-yr RFS) 54 Gy combined with 5-FU (500 mg/nintravenous bolus
Minsky et al 82 79 (4-yr OS) d d 2 i di foll i
Valentini et al® a6 85.2 (5-yr RFS) on days 1 to 3 and 29 to 31)'. After a median follow-up o
Fortunato et al” 81 75 (5-yr DFS) 24 months, 2 of the 113 patients had isolated local recur-
Wong et al® 76 80 (median 6-yr rences; both patients are alive after undergoing subsequent
follow-up) resections. Four of the 113 patients analyzed had died of
Intergroup, 19971° 98 96 (2-yr)

disease at this follow-up interval.
Of necessity, the present study is a retrospective analysis.
It contains all the potential pitfalls of subgroup analysis.
Four late local failures in the LE EBRT group occurred Also, the wide time interval in which patients were accrued,
at 64, 72, 86, and 91 months. The pathologic characteristic§om 1966 to 1997, certainly introduces the possible per-
of the primary tumors of the late local failures were asturbing influence of evolving surgical and radiotherapeutic

follows: technigues during that interval. In general, however, this
study presents some of the longest follow-up available in a

« All tumors were stage T2. sizable group. Our data are consistent with previously re-

- One tumor was poorly differentiated. ported studies with regard to 5-year LC and RFS rates for

- Two tumors demonstrated lymphatic or blood vesselpatients with T1/T2 tumors. The 5-year LC and RFS rates
Invasion. were 72% and 66%, respectively, for patients undergoing

- Two tumors exhibited no high-risk pathologic features.| E alone and 90% and 74%, respectively, for patients
undergoing LE and adjuvant irradiation. This trend toward

Two of the four patients had local failure in aSSOCIatlonirnproved LC and RCS rates was evident in the patients

with d'St.a nt meta.stases'. As .sh.own in Figure 1, the %Ctuane}reated with adjuvant irradiation, despite the presence of a
LC rate in the adjuvant irradiation group fell from 90% at 5 higher T-stage distribution. Adjuvant irradiation signifi-

years to 57% at 8 years. In contrast, all the local failures incantl improved 5-vear outcomes for patients with T2 tu-
the LE alone group occurred within 5 years after treatment, y Imp y P

Likewise, in the LE+ EBRT group, the actuarial RFS rate morsversu;LE al'on.e. o . o
. Another issue is identifying patients with risk factors for
fell from 74% at 5 years to 46% at 8 years (see Fig. 2). . L N
: perirectal lymph node metastasis high enough to justify
There were no serious treatment-related late effexis, ( . ’
. adjuvant treatment. Brodsky et al analyzed the pathologic
small bowel obstruction).

features associated with increased risk of lymph node in-
volvement in patients treated by radical resectibithe
DISCUSSION incidence of lymph node metastasis increased with T stage
and exceeded 20% in patients with T2 lesions. Patients with
Choosing local excision instead of low anterior resectionlymphatic or blood vessel invasion were found to have a
or abdominoperineal resection for rectal cancer treatmergignificantly higher incidence of lymph node metastasis.
can be a difficult decision. Several issues emerge whehlone of the patients with T1 tumors with an absence of
considering this more conservative approach. The treatmehgmphatic or blood vessel invasion had lymph node metas-
outcomes must be compared with those of more standar@dses. Patients with well-differentiated tumors were also
approaches. To date, there have been no published randofieund to have significantly lower rates of lymph node me-
ized studies comparing local excision with abdominoperi-tastases.
neal resection. In a retrospective study, the outcomes of In the current series, the presence of lymphatic or blood
patients treated by this conservative approach have beeressel invasion and/or poorly differentiated histology sig-
found to be comparable to those of abdominoperineal renificantly lowered the 5-year actuarial LC and RFS rates in
section for patients with T1 and T2 tumors having favorablethe LE alone group. In the LE alone group, the 5-year
histologies® The data from recent retrospective studies onactuarial LC rates were 97% and 37%, respectively, for the
patients undergoing LE procedures have been encouragintpw- and high-risk groups (g 0.0001). Likewise, in the LE
with local control rates of 76% to 86%° (Table 7). A alone group, the 5-year RFS rates were 87% and 37%,
prospective randomized study comparing transanal excisiorespectively, for the low- and high-risk groups=p0.001).
with anterior resection for patients with ultrasound-stagedAdjuvant irradiation improved the 5-year actuarial LC rate
T1NO rectal cancers was recently reporte8urvival was  from 37% in the LE alone group to 85% in the LEEBRT
equivalent in the two groups, although the patients whogroup (p = 0.03). Because distant metastases were an
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important cause for failure in patients with high-risk pathol- Long-term follow-up studies are needed to assess the
ogy treated by LE+ EBRT, it remains to be seen whether long-term benefits of adjuvant irradiation because the me-
continuous-infusion administration of 5-FU produces supedian time to recurrence was 55.0 months in this group, with
rior results to bolus administration for this group of high- recurrences evident as late as 91 months. In comparison, the
risk patients. Maintenance chemotherapy may also help tghedian time to recurrence was substantially shorter at 13.5
reduce the frequency of distant metastases in the high-risihonths in the LE alone group. The four cases of late local
patient population. failures in the LE+ EBRT group are of concern and
We analyzed the time interval between treatment anqnderscore the need for careful long-term follow-up in these

diagnosis of recurrence in patients treated by surgery alongatients. A delay in recurrence could certainly be considered
versusthose who received adjuvant irradiation. The mediaryeneficial, particularly in older patients, but the role of this

time to recurrence in the adjuvant irradiation group was 55.Q onservative approach in younger patients needs to be ex-
months, substantially longer than the 13.5 months to recur.

i the LE al With f  lat plored with further follow-up.

rence In tne Lt alone group. WIth Tour cases of 1ate recur Therefore, we recommend adjuvant chemoradiation for

rences occurring at 64, 72, 86, and 91 months after adjuvan . .

. o . all patients undergoing LE for T2 tumors and for T1 tumors

irradiation, this underscores the need for longer-term fol-". = =~ . .
. . with high-risk pathologic features. This approach appears to

low-up to assess treatment outcomes in these patients. As a

point of reference, most of the published retrospective seriglProve outcome up to 5 years after treatment. Whether

have average follow-up times of 3 to 5 years. Likewise, theadjuvant treatment in patients with poor pathologic features

recent intergroup stud§ provides promising preliminary €ngthens the time to recurrence beyond 5 years or ulti-

data on local excision with or without radiation, but with a Mately results in lasting RFS remains unclear.

median follow-up of only 2 years, more time is needed for

the data to mature.
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