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Fifty-six consecutive patients with primary epidermoid cancer
of the anus were treated with combined chemoradiotherapy
(CRT). No patient had been previously treated. There were 44
women and 12 men, with an age range of 25 to 88 years (median,
62 years). Cancer was located at the anal verge in five and at
the anal canal in 51 patients. The tumor extended from the canal
to adjacent sites in 37 cases. All patients had their tumors his-
tologically assessed: 54 were squamous cell and two were basaloid
carcinoma. Twelve patients had Ti, 27 had T2, and 17 had T3
primaries, and eight had inguinal metastatic nodes. The protocol
treatment consisted of three cycles of 5-fluorouracil (FU) (750
mg/m2/day X 5 days continuous infusion) and mitomycin C
(MMC) (15 mg/M2 intravenous (I.V.) bolus on day 1 of each
course) given every 6 weeks. Radiotherapy (RT) was started
simultaneously: 36 Gy was given in 4 weeks to the anal region
with perineum and the lower and middle pelvis, including inguinal
and external iliac nodes. After 2 weeks of rest, a boost of 18 Gy
was delivered to the anoperineal region in 10 fractions. Because
of toxicity, the planned treatment was performed in 50% of pa-
tients: 28 patients received less than three cycles of chemother-
apy, and seven patients received less than 49 Gy radiation ther-
apy. Toxicities were mild to moderate, and no patients needed
hospitalization. A complete response (CR) was observed in 49
patients (87%), eight of whom had metastatic nodes. A partial
response (PR) was assessed in five patients (9%) and stable and
progressive disease in 2 patients (4%). Objective response (OR)
had no evident relationship with extent of primary, presence of
metastatic nodes, number of cycles of chemotherapy, and doses
of radiotherapy. Of 49 patients who achieved CR, 12 (24%) de-
veloped a local recurrence after a median interval of 8 months
(range, 2 to 45 months); 11 of them were submitted to surgical
rescue and 8 are alive without evidence of disease. Local recur-
rence was correlated with the main characteristics of patient and
tumor and with treatment, but no clear correlation was observed.
Actuarial survival rate at 5 years was 81%. Results of present
study are compared with those reported by others, and crucial
questions concerning combined chemoradiationtherapy are dis-
cussed. The authors conclude that chemoradiotherapy is a highly
effective treatment of anal cancer, which should be employed as
primary approach regardless of different characteristics of patient
and tumor.
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O ~VER THE PAST 15 years, several investigators-"20
I.) have reported the consistent results of treating

anal cancer by the combined chemoradiation
therapy (CRT), according to the protocol initially reported
by Nigro et al. in 1974.1 Complete regression of the anal
tumor was achieved in 59% 17 to 95%7 of patients, and 5-
year survival rate ranged from 7012 to 100%.18

Anal cancer is, however, a relatively rare tumor, and
institutional series are numerically poor and often accrued
over several years. As shown in Table 1, no institute has
treated more than a few dozen patients with CRT; more-
over, treatment protocols vary regarding radiation or che-
motherapy schedules. The wide ranges in criteria of se-
lection, staging, and evaluation of results make compar-
isons between different series even more difficult (Table
1). In spite of these limitations, which do not allow selec-
tion of the best treatment in confirmed cancer patient
groups, CRT is quoted as the preferred treatment for anal
cancer and surgery, namely abdominoperineal resection
(APR), is reserved for patients with residual tumor or local
recurrence.'4
On this basis, in 1981 we started to treat patients bearing

previously untreated anal cancer with an aggressive pro-
tocol that provided three cycles of 5-fluorouracil (FU) plus
mitomycin C (MMC) and concomitant irradiation con-
sisting of 36 Gy in 20 fractions to primary tumor and
pelvis, including inguinal nodes and a boost of 18 to 20
Gy to the anoperineal region, plus or minus inguinal sites.
The authors report their experience on 56 patients

treated with CRT for epidermoid cancer of the anus.

Materials and Methods
From August 1981 to December 1989, 56 consecutive

patients with primary epidermoid cancer ofthe anus were
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TABLE 1. Combined Chemoradiation Treatment in Anal Cancer: Survey ofInstitutional Series

Local
No. of RT Dose Recurrence Survival Rate

Author Institution* Patients (Gy) Chemotherapyt CR (%) (%) (5 yr)

Sischy et al.7 HHR 19 40-64 A 95 0 NS
Nigro'3 CS 104 30 A 90 12 NS
Cummings et al."2 PMH 30 50 D 93 0 70
Meeker et al.16 CS 19 30 A 88 14 86 (3 yr)
Enker et al.'7 MSKCC 44 30 C 59 23 70
Flam et al.8 UCSF 30 41-50 B 87 4 100
Habr-Gama et al.'9 HCU 30 30-45 A 73 4 NS
Nigro eta.20 WSU 44 30 A 88 11 79

* HHR, Highland Hospital, Rochester, New York; CS, collected series;
PMH, Princess Margaret Hospital, Toronto, Ontario, Canada; MSKCC,
Memorial Sloan-Kettering Cancer Center, New York, New York; UCSF,
University of California, San Francisco, California; HCU, Hospital das
Clinicas of the University, Sao Paulo, Brazil; WSU, Wayne State Uni-
versity, Detroit, Michigan.

treated with a combination of chemoradiation at the Is-
tituto Nazionale Tumori of Milano. No patient had been
previously treated for anal cancer. This was histologically
assessed in all patients before referral for combined mo-

dality treatment.
There were 44 women and 12 men; at presentation,

age ranged from 25 to 88 years (median, 62 years). Five
patients had the cancer located at the anal verge and 14
at the anal canal; in 37 patients, the tumor extended from
the canal to adjacent sites (rectum, anal verge, rectovaginal
septum).
The histology ofprimary tumors included two basaloid

and 54 squamous cell carcinomas, which resulted, ac-
cording to histopathologic grading, in eight well-differ-
entiated (G1), 24 moderately differentiated (G2), and 12
poorly differentiated (G3); in 10 tumors the grading was
not otherwise specified (NOS).
The series was correctly reclassified according to the

most recent TNM (tumor, nodes, metastases) classifica-
tion (1987),2' because the main feature of the tumor-
site, size, infiltration, regional lymph node status-were
accurately recorded. The distribution of cases according
toTNM criteria is reported in Table 2: eight patients (14%)
had metastases at inguinal lymph nodes; perirectal or

mesenteric metastases were not detected.
Before treatment, all patients underwent endoscopic

examination ofthe anus and rectum, chest x-ray, complete
blood evaluation, and ultrasound examination of the up-
per abdomen and pelvis. Lympho-angiography was per-
formed in a routine way in the first 26 patients; only three
patients had positive lymphangiograms: one was a false
positive; in one case, clinically evident metastatic nodes
were confirmed; in the third one, subclinical positive nodes
were diagnosed. For this outcome, the diagnostic proce-
dure was not considered particularly useful, and thus it
was abandoned. Enlarged nodes were always investigated
with fine needle aspiration or surgical biopsy.

t A, FU 1000 mg/m2/day X 4 q28 day X 2 MMC 15 mg/M2 day 1;
B, FU 1000 mg/m2/day X 4 + MMC 15 mg/M2 day 1 X 2 q28 day; C,
FU 750 mg/m2/day X 5 + MMC 10-15 mg/M2 day 1; D, FEU 1000 mg/
m2/day X 4 + MMC 10 mg/M2 day 1; NS, not stated.

The treatment protocol consisted of three cycles of 5-
fluorouracil (FU) and mitomycin C (MMC) concomitant
with pelvic irradation. Mitomycin C 15 mg/M2 was given
as a bolus intravenous injection on day 1; a 24-hour in-
fusion ofFU 750 mg/M2 was begun on day 1 and contin-
ued for 5 consecutive days. The cycle was repeated after
6 weeks, depending on the level of hematologic toxicity.

Radiotherapy was started on the same day. The target
ofirradiation was the anal region with perineum and lower
and middle pelvis, including inguinal and external iliac
nodes. Two anteroposterior and posteroanterior opposed
fields were used, and a daily dose of 1.8 Gy (0.9 + 0.9)
was given through both portals, up to a total dose of 36
Gy at midplane in 4 weeks, with a 6 MeV linear accel-
erator. After 2 weeks' rest, at 6 weeks from the beginning
of treatment, a second cycle of chemotherapy was sched-
uled and radiotherapy was simultaneously started again.
A direct field was tailored to the anoperineal region, and
10 fractions of 1.8 Gy were given in 2 weeks. The dose
was calculated according to the site and depth ofthe tumor
to give the full dose to the proximal margin ofthe original
lesion. In case of positive inguinal nodes, they were
boosted with electrons. The scheduled total dose to the

TABLE 2. Staging of56 Anal Cancers According
to TNM Classification (1987)

Regional
Nodes (No. of

Patients)
Tumor

(Maximum Diameter) No. of Patients(%) N- N+

TI (2cm) 12(21%) 11 1
T2 (2.1-5 cm) 27 (48%) 23 4
T3 (5 cm) 17 (30%) 14 3
Total 56 48 8

N-, no regional lymph node metastases; N+, metastases to regional
lymph nodes.
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tumor was 54 Gy. In a few cases with locally advanced
disease, the dose of the boost was raised to 20 to 24 Gy.
No case received more than 60 Gy. Patients were evalu-
ated before every cycle. Two months after the end of the
treatment, anoscopy with biopsy was performed; physical
examination and complete blood test were repeated every
2 months during the first year, then every 4 months. Chest
x-ray and ultrasound examination of the abdomen and
pelvis were performed every 6 months.

All patients were evaluable for toxicity, which was
graded according to the WHO criteria22; no patient was
lost to follow-up. Criteria for evaluation of response were
as follows: a complete response (CR) was defined by the
clinical and histologic disappearance of tumor; a partial
response (PR) was defined by a reduction of more than
50% in the product of the two largest diameters of the
tumor. Stable disease (SD) was defined by unchanged tu-
mor size. Progressive disease (PD) was defined by an in-
crease over 25% in the product ofthe two largest diameters
of the tumor or the appearance of new lesions.

Survival was calculated from beginning of treatment.
Actuarial survival was calculated by the method ofKaplan
and Meier.23

Patients dead of undetermined causes were considered
dead of tumor and those dead without evident disease
were considered as alive in the actuarial survival calcu-
lation.

Results

Feasibility ofCombined Modality Treatment

The planned treatment was performed in 50% of pa-
tients: the three-cycle regimen of chemotherapy was de-
livered to 28 patients (50%), whereas the total radiation
dose was inferior to the planned one in seven patients

TABLE 3. Feasibility ofCombined Modality Treatment
in 56 Patients With Anal Cancer

No. of
Patients Causes of No. of

Treatment (%) Reduction Patients

Chemotherapy (cycles)
3 28 (50%)
2 19 (34%) Toxicity 15

Age 2
Progression I
Early death 1

1 9 (16%) Toxicity 4
Age 4
Refusal of treatment 1

Radiation therapy (total
doses Gy)

49-60 49 (87%)
39-45 6 (11%) Toxicity 5

Early death 1
26 1 (2%) Refusal of treatment 1

TABLE 4. Acute Toxicity in 56 Patients Treatedfor Anal Cancer

Grade of Effect* t

Toxic Effect 0 1 2 3 4

Hematologic 25 12 15 4
Stomatitis 30 24 2 -

Diarrhea - 1 53 2
Proctitis 4 50 2
Dermatitis - 2 51 3
Cystitis 26 30

* WHO classification.23
t No. of patients.

(12.5%). Table 3 summarizes the causes of reduction of
doses and cycles. Twenty-five patients had less than three
cycles of chemotherapy because of toxicity (19 patients),
or because of age exceeding 75 years and poor general
condition (six patients); however, these patients had
achieved complete clinical and pathologic response. Three
additional patients interrupted the treatment for different
reasons: one died after the second cycle of acute pulmo-
nary edema, one refused the treatment after one cycle of
chemotherapy, in absence of relevant toxicity, and the
third patient developed inguinal metastases after two cy-
cles of chemotherapy.

Radiotherapy was interrupted after 39 to 45 Gy because
of acute local toxicity (five patients) and early death (one
patient), whereas one patient refused the treatment after
26 Gy.

Toxicity

Acute toxic effects are reported in Table 4. All patients
experienced diarrhea, proctitis, and perineal dermatitis
starting after the second week of treatment. These symp-
toms were low grade in most ofthem and easily controlled
with symptomatic treatments; in five patients, however,
intestinal and local toxicity suggested interrupting the
treatment. All patients recovered completely 2 to 8 weeks
after completion of treatment. Mild transient stomatitis
and cystitis were observed in 46% and 54% of patients,
respectively. Hematologic toxicity was observed in 31 pa-
tients, 61% of whom had grades 2 and 3; toxicity forced
reducing the number of cycles in 19 and lowering the
doses of drugs in 13. No bleeding or neutropenic febrile
episodes were observed. Two patients had cutaneous ne-
crosis in the site of injection due to extravasation ofMMC
into subcutaneous tissue; both underwent surgical repair.

Late complications were recorded in two patients who
had radio necrosis: one patient received an intracavitary
radium implant because of partial response to primary
treatment, and 6 months later developed an anal radiation
ulcer that required a proximal colostomy; the other one
had been irradiated 50 years before for a Hodgkin's lym-
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phoma at unknown doses and sites; she developed a large
radio necrosis of the presacral tissues 18 months after
treatment.

Objective Response

Complete Response. The complete response ofthe anal
cancer was clinically and histologically assessed in 49 pa-

tients (87%); eight of them who had metastatic nodes as

well as inguinal metastases achieved CR. The reduction
of the tumor was evident month after the beginning of
treatment, and it was generally complete within 2 months
in all these patients.

Partial Response. A partial response was assessed in
five patients: two of them interrupted the treatment be-
cause of early death and refusal of treatment; the other
three patients had local radiation toxicity, and they re-

ceived 40 to 55 Gy.
Stable Disease. One patient did not show relevant

modifications of anal cancer after three cycles of che-
motherapy and 56 Gy of radiotherapy; thus, he was sub-
mitted to APR; at laparotomy, hepatic metastases were

detected. Because their presence before the combined
treatment could not be excluded, the response to treat-
ment was considered SD.

Progressive Disease. One patient developed lymph node
metastases before the third cycle of chemotherapy; she
was submitted to APR plus inguino-iliac monolateral dis-
section. The histologic examination confirmed persistent
anal cancer and one metastatic inguinal node.

Table 5 summarizes the objective response according
to the primary extent ofthe tumor: no evident relationship
was found between T extent and objective response. This
was correlated also with the number of cycles of chemo-
therapy delivered (Table 6). It is evident that the objective
response rate - in other words, complete regression
was independent of the number of cycles.

Late Results

The median follow-up of this series was 49 months
(range, 12 to 112 months). Forty-three patients (77%) are

TABLE 5. Objective Response by Tumor Extent After Combined
Modality Treatment in 56 Patients

Response

Tumor Extent CR PR SD PD

TI (12 patients) 9 2* 1
T2 (27 patients) 27
T3 (17 patients) 13 3t
Total (56 patients) 49 (87%) 5 (9%) 1 (2%) 1 (2%)

* One early death.
t One refusal of treatment.
CR, complete response; PR, partial response; SD, stable disease; PD,

progressive disease.

TABLE 6. Objective Response According to Number
ofCycles ofChemotherapy

No. of Patients With Objective Response

No. of Cycles CR PR SD PD

3 (28 patients) 24 (86%) 3 1
2 (19 patients) 17 (89%) 1 1
1 (9 patients) 8 (88%) 1

CR, complete response; PR, partial response; SD, stable disease; PD,
progressive disease.

alive without evidence of disease after a median interval
of40 months from treatment (range, 12 to 12 months);
seven patients (12.5%) died ofcancer progression and four
of unrelated disease. Two patients are still alive with dis-
ease, (one with local recurrence and one with hepatic me-
tastases) 14 and 37 months after the treatment.
The results according to objective response were as fol-

lows:
Complete Response. Out of 49 patients who achieved

complete response, 12 (24%) developed a local recurrence
(Table 7); 11 of them underwent surgery and one addi-
tional CRT (one cycle ofchemotherapy synchronous with
30 Gy through a direct limited field) because the recur-
rence as well as the primary tumor was not resectable.
Eight ofthese recurred patients are alive without evidence
of disease; three died of tumor progression and one is
alive with disease (local recurrence). Three patients de-
veloped distant metastases (lung, liver, para-aortic nodes)
without local recurrence and died of progressive disease;
two patients died of unrelated disease. Therefore, 32 pa-
tients (57%) can be considered as cured by CRT alone to
date. Local recurrence was correlated with the main char-
acteristics of patient and tumor, in other words, sex, age,
site and stage of primary, histology, doses of radiochem-
otherapy, but no clear correlations were observed.

Partial Response. Three patients submitted to surgery
are alive without evidence ofdisease, and one is alive with
hepatic metastases.

TABLE 7. Local Recurrence Rate in 49 Patients With Complete
Response After Combined Treatment and Type of Treatment

ofthe Recurrence

No. of
Local Disease-Free

Recurrences Period (mo)
Tumor Extent (%) (range) Treatment

Tl (9 patients) 1 (11%) 45 1 LE
T2 (26 patients) 7 (27%) 12 (3-18) 6 APR

1 CTR + LE
T3 (14 patients) 4 (29%) 4 (2-10) 3 APR

1 CRT
Total (49 patients) 12 (24%) 8 (2-45)

LE, local excision; APR, abdominoperineal resection; CRT, chemo-
radiation therapy.

VOl. 215.- NO. 2



DOCI AND OTHERS

Stable and Progressive Disease. Both patients died, one
of hepatic metastases and the other of cardiac failure.
The actuarial 8-year overall survival was 81% (Fig. 1).
Table 8 reports the actual survival status. The median

survival of patients that died because of the disease and
of those who died of other causes was similar, but we can
exclude that the latter had cancer recurrence.

TABLE 8. Survival Status and Median Survival Period

No. of Median
Patients Survival (mo)

Status (%) (range)

No evidence of disease 43 40 (13-101)
Alive with disease 2 25.5 (14-37)
Dead of disease 7 22 (15-36)
Dead of other causes 4 22.5 (2-28)

Discussion

Anal cancer is a rare tumor because it occurs in about
1% to 4% of all malignant tumors of the distal alimentary
tract24; the value ofa new treatment, for example, primary
chemoradiation therapy, is therefore difficult to assess be-
cause a randomized prospective trial is not feasible in a

single center; it also is difficult to plan as a multicentric
study. In fact, if all institutional series are considered (Ta-
ble 1), they cumulatively account for less than 300 patients
treated with CRT over more than 15 years. It was evident,
however, from the first reports 1,2,4,25 that this new ther-
apeutic approach could upset the conventional treatment
of anal cancer consisting of surgery or radiotherapy alone.
When we started with CRT in the early 1980s, we sup-

posed that more aggressive treatment than those already

50% -

o 12 24 36 48 60

months
72 84 96

No. at
56 49 32 18 12 3 2 1 1

risk

FIG. 1. Actuarial overall survival of 56 patients with anal cancer treated
by combined chemoradiation therapy.

reported could achieve a higher final control ofthe disease.
In detail, three cycles of chemotherapy could both im-
prove the therapeutic effects of radiation and give a better
control of distant occult metastases. However, the radia-
tion dose of 36 Gy, to a large volume, followed by an
additional anoperineal boost of 18 to 20 Gy, could in-
crease the locoregional control of the tumor, compared
with the results achieved by authors giving lower total
doses.
Our policy was later supported by reports of Sischy et

al.7 in 1982, Flam et al.9 in 1983, and Cummings et al.'2
in 1984.
Our preliminary results were highly encouraging.26 The

long-term results in our first consecutive 56 patients,
however, are not as good as initially expected, even if not
worse than those generally reported in literature. Eighty-
seven per cent of patients achieved complete response,
77% are disease free after a median follow-up of 40
months, and 5-year actuarial survival rate is 8 1%. Despite
these excellent overall results, the local recurrence rate of
24% in our series is higher than figures reported in the
three series'2"8"19 concerning patients treated with CRT
alone. The reason for this unfavorable comparison is dif-
ficult to ascertain. In our series, the characteristics of pa-
tient and tumor did not appear significantly correlated
with response to treatment and prognosis. In particular,
the size of primary tumor did not influence either the
objective response or the local recurrence and survival
rates. Two patients with tumor of less than 2 cm in size
failed to respond (one PR and one SD); one of them de-
veloped hepatic metastases too; both were keratinizing
tumors of the anal canal without evidence of nodal me-
tastases. Conversely, all 27 patients with tumors between
2 and 5 cm achieved complete response. Greenall et al.'5
also reported that the size ofprimary tumor did not appear
to influence the presence or absence of tumors in the ex-
cised specimen, whereas others'7"18'20 considered the size
of the tumor as one of the most important prognostic
factors after CRT. Boman et al.,27 after a pathologic sur-
vey of patients treated by surgery, reported that survival
was strongly influenced by depth oftumor invasion, status
of regional nodes, and histologic grade. Frost et al.28 con-
cluded that among clinical factors, sex, size, nodal status,
and presence of distant metastases determined the prog-
nosis.
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Another point of discussion is the prognostic value of
nodal metastases in patients treated by CRT. Although
those operated on with metastases had poor prog-
nosis'5242728 in our series, the eight patients with nodal
metastases completely recovered and none showed either
local or distant relapse. The patient who developed nodal
metastases during treatment underwent lymphadenec-
tomy and died 20 months after the treatment without
evidence of cancer.

In three series,'72'18 there were cumulatively 19 patients
with inguinal metastases at presentation. They achieved
complete remission and were disease free at last follow-
up. Of seven patients with inguinal metastastic nodes cu-
mulatively reported by others,'7"19'20 five developed further
metastases or local recurrence and died of disease. There-
fore, the negative prognostic impact of nodal metastases
could be modified by CRT, because 29 of34 patients with
proven inguinal metastases (85%) did not show recurrence.

Treatment is another factor that should be considered.
In our experience, complete response and local recurrence
rates were not influenced by the number of cycles of che-
motherapy, but because of toxicity, the scheduled three
cycles of chemotherapy could not be given to 50% of pa-
tients. Twenty-eight patients received three cycles, 19 re-
ceived two cycles, and 9 received one cycle only, but no
significant differences of short-term and long-term results
could be observed between the three groups. Data from
literature on this topic are scanty and, if the results ob-
tained with one'2"7 or two 7,13,16,18-20 cycles are compared,
no relevant differences are evident (Table 1).
The optimal regimen of radiotherapy, as well as for

chemotherapy, has not yet been defined. The complete
response rate ofpatients who received 30 Gy of irradiation
was 80% versus 79% of patients receiving higher doses
usually given through a split-course regimen. The split-
course technique had to be adopted to avoid short-term
and long-term side effects. One patient in our series re-
quired colostomy because of anal necrosis due to com-
plementary interstitial implant. All patients retained nor-
mal sphincteric and enteric functions. It is impossible to
verify if the split-course technique played an unfavorable
part in terms of recurrence rate after CR, allowing repair
and repopulation of cancer cells during the interval be-
tween the two courses of radiotherapy.

It is evident that further studies are needed for a better
understanding of factors affecting the results of CRT.
These factors could differ from those stated by studies on
natural history or results of surgery.
To our knowledge, one randomized clinical trial only

has been activated by the European Organization for Re-
search and Treatment of Cancer cooperative groups of
the Radiotherapy and Gastrointestinal Group in 1987. In
this trial, chemoradiotherapy versus radiotherapy alone
are compared; no preliminary information on results are
yet available.

The most surprising result from our experience and
from the literature is the similar favorable efficacy of very
different therapeutic schedules providing from a mini-
mum of one cycle of chemotherapy and 30 Gy of radio-
therapy up to three cycles of chemotherapy and total ra-
diation doses of 64 Gy. It could be hypothesized that the
most effective and relevant factor for the efficacy of the
combined treatment is the synchronous effect of radio-
therapy and chemotherapy, given at the same time and
not in sequence. A more than additive or synergistic effect
ofthe two treatments could be the main reason ofsuccess.

Apart from the difficult explanation of some events,
however, clear evidence does exist that combined che-
moradiotherapy is a highly effective treatment of anal
cancer, which should be employed as primary approach
regardless of different characteristics of patients and tu-
mor. It is possible that a drug combination different from
standard FU-MMC could achieve better results. Ham et
al.'8 reported effective salvage treatment employing dif-
ferent associations of FU, MMC, cisplatin, and metho-
trexate in combination with additional radiation therapy.
In the Houston report of Hughes and colleagues,29 con-
tinuous infusion ofFU during the whole course of radio-
therapy yielded excellent results without toxicity.

Surgery should be carried out when residual tumor or
local recurrences are detected. In our series, 12 of 19 pa-
tients failing primary treatment were cured by surgical
rescue.
A careful follow-up is recommended for at least 5 years

because local recurrences were detected up to 45 months
after primary therapy.
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