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Purpose: The aim of this study was to evaluate long-term oncologic outcomes af-
ter concurrent chemoradiation treatment for anal cancer. Materials and Methods:
Between January 1979 and December 2008, the records of 50 consecutive patients
with anal cancer and who were treated by chemoradiation or radiation only with a
curative intent were retrospectively reviewed. The oncologic outcomes and the
risk factors for recurrence were analyzed. Results: Of the 50 patients, 49 under-
went concurrent chemoradiation and one underwent radiation only. After these de-
finitive treatments, 43 (86.0%) achieved a clinical complete response. During the
median follow-up of 60 months (range: 2-202 months), the 5-year overall survival,
disease-free survival, and locoregional recurrence-free survival were 84.2%, 72.7%,
and 69.9%, respectively. Multivariate analysis revealed that the performance status
(»=0.031) and a clinical complete response (p=0.039) were the independent pre-
dictors for overall survival; lymph node involvement (p=0.031) was the only inde-
pendent predictor for disease-free survival. Conclusion: The performance status
and a clinical complete response may be reliable predictors of survival after
chemoradiation for anal cancer. The addition of irradiation to the inguinal area
may not be significantly associated with the outcomes.

Key Words: Anal cancer, concurrent chemoradiation, prognosis

INTRODUCTION

The treatment paradigm for anal cancer has shifted from abdominoperineal resec-
tion (APR) with permanent colostomy to combined chemoradiation with sphincter
preservation. A recent randomized trial also confirmed chemoradiotherapy to be
the standard treatment for anal cancer.!

The total dose of radiation therapy for anal cancer continues to be evaluated. Al-
though the total radiation dose is known to affect local control?* the benefit of a
high dose over 60 Gy may be doubtful and a high radiation dose may be associat-
ed with complications.*> Whether or not the addition of inguinal irradiation is ben-
eficial also remains controversial. Some investigators have reported that prophy-
lactic inguinal irradiation for anal cancer shows a low inguinal metastasis rate
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(<5%),>%” whereas others have suggested that inguinal me-
tastasis is uncommon in anal cancer patients who did not
receive routine inguinal irradiation, with inguinal metasta-
sis in only 7.8% of these patients.®

The aim of this study was to evaluate long-term oncolog-
ic outcomes after concurrent chemoradiation for anal can-
cer. Whether a difference of the total radiation dose, as well
as the addition of inguinal irradiation, could affect the out-
comes was also delineated.

MATERIALS AND METHODS

We reviewed the medical records of 55 consecutive patients
who were treated with chemoradiation with a curative intent
for anal cancer at our institution from January 1979 to De-
cember 2008. Patients with distant metastasis (n=2) and who
underwent palliative therapy (n=3) were excluded. Ultimate-
ly, 50 patients were included. This study was approved by
the appropriate institutional review board and informed
consent was waived.

Pretreatment work-up

Pretreatment evaluation included a physical examination,
anoscopy with tumor biopsy, chest X-ray or chest computed
tomography (CT), abdomino-pelvic CT, and endorectal ultra-
sonography or pelvic magnetic resonance imaging (MRI).
Clinical tumor staging was established according to the
American Joint Committee on Cancer/International Union
Against Cancer 7th tumor-node-metastasis (TNM) staging
criteria.” The general condition of the patients was classified
using the Eastern Cooperative Oncology Group perfor-
mance score. '’

Chemoradiation

Using the three or four field techniques, the entire pelvis, in-
cluding primary tumor and involved node area, were treated
with a total of 50.4 Gy (range: 43.2-72.0 Gy) in 28 frac-
tions of 1.8 Gy daily. The median overall treatment time
was 45 days (range: 19-80 days). Irradiation of inguinal
node areas was performed with a 12 MeV electron beam or
10 MV X-ray. The lateral inguinal nodes were not routinely
included in the radiation fields to avoid the injury of the
femoral heads, but 13 patients received additional irradia-
tion to the inguinal area due to a positive inguinal node
seen on an imaging study (n=3) and the doctor’s choice for
performing prophylaxis (n=10).

Of the 50 patients, 49 received concurrent chemoradio-
therapy. Three chemotherapeutic regimens were used. One
involved 5-fluorouracil (FU) and mitomycin [5-FU 1000
mg/m*day IV from day 1 to day 4, mitomycin 15 mg/m?
IV bolus on day 1, with two cycles of these regimens repeat-
ed in weeks 1 and 5 (n=36)]. The second involved 5-FU
and cisplatin [5-FU 1000 mg/m*day IV from day 1 to day
4, cisplatin 25 mg/m?/day IV from day 1 to day 4, with four
cycles of these regimens repeated in weeks 1 and 5 (n=12).
The third involved 5-FU alone (n=1)].

Response assessment

Upon completion of curative treatment, patients were re-
evaluated 8 and 12 weeks later by a digital rectal examina-
tion with anoscopy. A clinical complete remission (CR) was
defined as clinical, histologic, and/or radiographic evidence
of the disappearance of the tumor. Of the 50 patients, 43
(86.0%) achieved a clinical CR. Although 7 patients with a
non-CR were considered for salvage APR, only one under-
went APR. The remaining 6 patients were closely followed-
up without any additional treatment because they had a
poor general condition or refused surgery.

Treatment morbidity was graded by Radiation Therapy
Oncology Group (RTOG) radiation morbidity scoring crite-
ria.! Acute and late toxicities were graded on a scale of 1
(most benign) to 5 (toxicity resulting in patient demise).

Follow-up

After completion of curative therapy with chemoradiation,
patients were initially followed up at 3-month intervals for
2 years, every 6 months for the next 3 years, and then every
5 years. On a semiannual basis or when there was a suspi-
cion of recurrence, the follow-up examinations included a
clinical history, physical examination, anoscopy, chest X-
ray or CT, abdomino-pelvic CT or pelvic MRI, and posi-
tron emission tomography (PET) scanning if available. Lo-
cal recurrence was defined as recurrence within the pelvis
and regional recurrence included a pelvic or inguinal lymph
node recurrence. Systemic recurrence was defined as dis-
ease outside of the pelvis. The main patterns of recurrence
were recorded as the first site of detectable failure during
the follow-up period.

Statistical analyses

Statistical analyses were as performed using the statistical
package SPSS for Windows (version 18.0, SPSS, Chicago,
IL, USA). Differences between the 2 groups were analyzed
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using the ) test, Fisher’s exact test, and Student’s t test, as
appropriate. The Kaplan-Meier method was used to ana-
lyze survival and the log-rank test was used to assess statis-
tical significance. Only the factors that had a p value <0.20,
as determined on univariate analysis, were entered into the
Cox’s regression model. A value of p<0.05 was considered
statistically significant.

RESULTS

The median age of the 50 patients (38 males, 12 females) at
presentation was 63.5 years (range: 39-89 years). Tumor
histology revealed squamous cell carcinoma in 40 (80.0%)
patients, cloacogenic carcinoma in 5 (10.0%) patients, ade-
nocarcinoma in 4 (8.0%) patients, and basal cell carcinoma
in one (2.0%) patient. Of these, 13 patients had cT1 tumor,
27 had ¢T2 tumor, 4 had ¢T3 tumor, and 6 had ¢T4 tumor.
Thirty two (64.0%) patients were lymph node negative,
whereas 18 (36.0%) patients had involved lymph nodes.
After chemoradiation, 5 (10.0%) patients experienced acute
grade 3 dermatitis and 2 of these patients had a rectovaginal
fistula (one patient also had Fournier’s gangrene). The pa-

tient with Fournier’s gangrene was offered salvage APR,
and the remaining patients were treated with conservative
treatment and they showed favorable results.

Comparative data of the clinicopathologic variables be-
tween the patients with <50.4 Gy and those with >50.4 Gy
are shown in Table 1. The patients who received >50.4 Gy
had a higher incidence of clinical lymph node involvement
(p=0.024). However, there were no significant differences in
terms of age, gender, performance status, tumor histology,
clinical T stage, clinical N stage, clinical CR, 5-year overall
survival (OS), 5-year disease-free survival (DFS), and 5-year
locoregional recurrence-free survival (LRFS) (Table 1).

Comparisons of the clinicopathologic variables between
the patients without inguinal irradiation and those with irra-
diation are summarized in Table 2. The patients without in-
guinal irradiation had a good performance status (p=0.006)
and a lower frequency of clinical lymph node involvement
(p=0.001). However, there were no significant differences
in terms of age, gender, tumor histology, clinical T stage,
clinical CR, 5-year OS, 5-year DFS, and 5-year LRFS (Ta-
ble 2). Thirteen of the 50 patients (26%) who received in-
guinal irradiation had no recurrence at the inguinal area
during the follow-up period, whereas 4 (11.7%) of the 37

Table 1. Comparison of the Clinicopathologic Variables between Patients Receiving <50.4 Gy and >50.4 Gy

n <50.4 Gy (n=24) >50.4 Gy (n=26) p value
Median age, yrs 62.5 0.468
Gender 0.243
Male 38 20 (83.3%) 18 (69.2%)
Female 12 4 (16.7%) 8 (30.8%)
Performance status 0.467
ECOG 0-1 41 21 (87.5%) 20 (76.9%)
ECOG2 9 3 (12.5%) 6 (23.1%)
Tumor histology 0.490
Squamous cell 40 18 (75.0%) 22 (84.6%)
Non-squamous cell 10 6 (25.0%) 4 (15.4%)
Clinical T stage 1.000
TI+2 40 19 (79.2%) 21 (80.8%)
T3+4 10 5(20.8%) 5(19.2%)
Clinical N stage 0.032
Negative 32 19 (79.2%) 13 (50.0%)
Positive 18 5 (20.8%) 13 (50.0%)
Clinical response 0.697
CR 43 20 (83.3%) 23 (88.5%)
Non-CR 7 4(16.7%) 3 (11.5%)
S-yr OS 86.6 0.366
5-yr DFS 70.2 0.965
S-yr LRFS 70.2 0.936

ECOG, Eastern Cooperative Oncology Group; CR, complete remission; OS, overall survival; DFS, disease-free survival; LRFS, locoregional recurrence-free

survival.
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Table 2. Comparison of the Clinicopathologic Variables between the Patients without Inguinal Irradiation and the Patients

with Inguinal Irradiation

Inguinal irradiation (-)

Inguinal irradiation (+)

n @=37) =i3) p value
Median age, yrs 61.0 0.323
Gender 1.000
Male 38 28 (75.7%) 10 (76.9%)
Female 12 9 (24.3%) 3 (23.1%)
Performance status 0.006
ECOG 0-1 41 34 (91.9%) 7 (53.8%)
ECOG2 9 3 (8.1%) 6 (46.2%)
Tumor histology 0.707
Squamous cell 40 30 (81.1%) 10 (76.9%)
Non-squamous cell 10 7 (18.9%) 3(23.1%)
Clinical T stage 0.101
T1+2 40 32 (86.5%) 8 (61.5%)
T3+4 10 5 (13.5%) 5 (38.5%)
Clinical N stage 0.001
Negative 32 29 (78.4%) 3 (23.1%)
Positive 18 8 (21.6%) 10 (76.9%)
Clinical response 0.357
CR 43 33 (89.2%) 10 (76.9%)
Non-CR 7 4(10.8%) 3 (23.1%)
S-yr OS 87.3% 65.5% 0.153
5-yr DFS 71.6% 71.6% 0.800
5-yr LRFS 70.7% 71.6% 0.787

ECOG, Eastern Cooperative Oncology Group; CR, complete remission; OS, overall survival; DFS, disease-free survival; LRFS, locoregional recurrence-free

survival.

patients who did not receive inguinal irradiation at the in-
guinal region experienced local failure at this area.
Univariate analysis indicated that the factors associated
with 5-year OS were gender, the performance status, and a
clinical CR; the only factor associated with DFS and LRFS
was the clinical N stage (Table 3). The multivariate analy-
ses revealed that the performance status and a clinical CR
were the independent prognostic factors for OS; the clinical
N stage was the only independent prognostic variable for
both DFS and LRFS, and a clinical CR had a tendency to
predict for both DFS and locoregional RFS (Table 4).
During the median follow-up of 60 months (range: 2-202
months), 39 (78%) patients were alive without disease and
one was alive with disease, whereas 10 had recurrence of
disease (20.0%) and the median time to recurrence among
the 10 patients was 18 months (range: 3-38 months). Four-
teen of 50 patients had a colostomy due to salvage surgery
for a non-CR or for treating a rectovaginal fistula. The 5-year
0OS, DFS, and LRFS were 84.2%, 72.7%, and 69.9%, re-
spectively. The 5-year OS rates of the patients with a nega-
tive clinical N stage and a positive clinical N stage were

85% and 81%, respectively (p=0.076) (Fig. 1A). The DFS
curves among the two groups significantly differed (76%
vs. 64%, respectively; p=0.035) (Fig. 1B). The 5-year OS
rates of the patients with a clinical CR and a non-clinical CR
were 92% and 36%, respectively (p=0.007) (Fig. 2A). How-
ever, the 5-year DFS curves among the two groups differed
(76% vs. 36%, respectively) (Fig. 2B), although the differ-
ence did not reach statistical significance (p=0.068).

Patterns of recurrence, treatment modalities, and outcomes
are shown in Table 5. Three patients with local recurrence
and who underwent APR as salvage treatment are still alive
with no evidence of disease. One patient with combined re-
currence (a left inguinal lymph node and lung metastasis) un-
derwent an inguinal lymph node dissection following 5-FU/
cisplatin chemotherapy and radiation to the inguinal region
and she is alive with disease. Among the 3 patients with re-
gional (inguinal area) recurrence, 2 patients who received
chemotherapy and additional radiation to the inguinal area
have shown no evidence of disease to date. The remaining
patient who received chemotherapy only died of disease pro-
gression 44 months after post-salvage treatment.
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DISCUSSION strategy for anal cancer. The European Organization for Re-
search and Treatment of Cancer study and a large United
Kingdom Coordinating Committee on Cancer Research

Concurrent chemoradiation has been the standard treatment  trial showed that chemoradiation with mitomycin and 5-FU

Table 3. Univariate Analyses of the Factors for 5-Year Overall Survival (0S), Disease-Free Survival (DFS), and Locoreginal
Recurrence-Free Survival (LRFS)

n 0OS (%) p value DES (%) p value LREFS (%) p value

Age, yrs 0411 0.991 0.970
<63.5 25 90.7 74.6 74.6
>63.5 25 74.2 67.1 65.4

Gender 0.110 0.831 0.863
Male 38 78.4 71.0 70.1
Female 12 71.3 71.3

Performance status 0.005 0.164 0.158
ECOG 0-1 41 91.2 76.1 74.9
ECOG2 9 46.7 48.6 48.6

Tumor histology 0.668 0.645 0.703
Squamous cell 40 85.0 72.1 72.1
Non-squamous cell 10 75.0 62.5 62.5

Clinical T stage 0.934 0.400 0.375
T1+2 40 85.2 69.4 69.4
T3+4 10 75.0 77.1 75.0

Clinical N stage 0.076 0.035 0.032
Negative 32 84.8 75.5 74.7
Positive 18 80.8 63.8 63.8

Radiation break, days 0.934 0.699 0.717
<14 40 82.9 71.2 70.1
>14 10 84.8 70.5 70.5

Clinical response 0.007 0.068 0.085
CR 43 91.6 76.1 76.1
Non-CR 7 35.7 35.7 35.7

Chemotherapy 0.175 0.879 0.868
5-FU+mitomycin 36 88.1 714 714
Others 13 72.7 64.6 40.4

ECOG, Eastern Cooperative Oncology Group; CR, complete remission; FU, fluorouracil.

Table 4. Multivariate Analyses of the Factors for 5-Year Overall Survival (0S), Disease-Free Survival (DFS), and Locoreginal
Recurrence-Free Survival (LRFS)

p value Hazard ratio (CI)

os

Gender (male/female) 0.323 1.002 (0.023-27.427)

Performance status (ECOG 2/0-1) 0.031 4.786 (1.153-19.876)

Clinical N stage (positive/negative) 0.191 2.797 (0.598-13.072)

Clinical CR (no/yes) 0.039 3.985 (1.071-14.827)
DFS

Performance status (ECOG 2/0-1) 0.751 1.238 (0.331-4.625)

Clinical N stage (positive/negative) 0.031 3.215(1.115-9.271)

Clinical CR (no/yes) 0.051 3.216 (0.998-10.366)
LRFS

Performance status (ECOG 2/0-1) 0.738 1.252 (0.336-4.672)

Clinical N stage (positive/negative) 0.028 3.298 (1.114-9.537)

Clinical CR (no/yes) 0.059 3.080 (0.958-9.904)

ECOG, Eastern Cooperative Oncology Group; CR, complete remission; Cl, confidence interval.
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was more effective for local control than radiation alone, al-  survival in the current research; the 5-year OS, DFS, LRFS,
though there was no significant improvement of OS.'>*  and colostomy-free survival (CFS) were 84.2%, 72.7%,
Similarly to other studies,'* chemoradiotherapy for anal ~ 69.9%, and 71.3%, respectively.

cancer has been demonstrated to be effective for long-term Mitomycin has been associated with life-threatening he-
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Fig. 1. Survival curves according to clinical lymph node positivity (A) overall survival and (B) disease-free survival.
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Fig. 2. Survival curves according to clinical complete remission (A) overall survival and (B) disease-free survival. CR, complete remission.

Table 5. Outcomes of Patients with Recurrence

Sex  Age T oN e st ety Salvage ooty Romarks
M 53 2 0 Distant 3 Chemo 5 Dead
M 68 1 0 Local 27 APR 81 NED
M 57 2 0 Local 16 APR 89 NED
Foom 0 sy el Ao
M 65 3 0 Distant 27 Non 54 Dead
F 35 1 1 Local 5 APR+Chemo 73 NED
F 62 2 2 Locoregional 19 CRT 60 NED
M 60 1 1 Regional 24 CRT 62 NED
M 55 2 2 Regional 17 Chemo 44 Dead
M 78 3 3 Distant 10 Non 10 Dead

cT, clinical T stage; cN, clinical N stage; APR, abdominoperineal resection; Chemo, chematherapy; CRT, chemoradiation; NED, no evidence of disease.
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molytic-uremic syndrome," leading to the use of cisplatin
as a substitute for mitomycin. The Radiation Therapy On-
cology Group conducted a randomized trial (RTOG 98-11)
to compare combination therapy (5-FU and mitomycin)
versus combination therapy after neoadjuvant 5-FU and
cisplatin.'® There were no significant differences in 5-year
DEFS (60% vs. 54%, p=0.17) and in five-year OS (75% vs.
70%, p=0.10) between the mitomycin group and the cispla-
tin group. Although higher colostomy rates (19% vs. 10%,
p=0.02) were found in the cisplatin group, higher grade 3-4
hematologic toxicity was observed in the mitomycin group
(61% vs. 42%, p=0.001)."” We used the other regimen to re-
duce the toxicity of mitomycin depending on the patient’s
condition or physician’s decision; 12 patients received the
5-FU and cisplatin, one patient refused chemotherapy, and
one patient with poor general condition received only 5-FU
chemotherapy. The present study also found no differences
between patients receiving 5-FU and mitomycin compared
to other regimens in OS, DFS, and LRFS.
Intensity-modulated radiation therapy (IMRT) is a novel
method of delivering radiation to targets. The IMRT is based
on the principle that it can modulate the intensity of the in-
coming beams of radiation, thus delivering radiation only
to the target areas with minimizing damage to normal tis-
sue.'® The RTOG 98-11 study using conventional 3D-radia-
tion therapy showed the rate of acute nonhematologic grade
3-4 toxicity was 74%, and that acute hematologic grade 3-4
toxicity was 61% in the mitomycin-based group and 42%
in the cisplatin-based group.'® Whereas several publications
have shown the reduced toxicity of IMRT without compro-
mising the local control,'”* Vieillot, et al.? reported that
12% patients receiving chemoradiotherapy had grade 4 tox-
icities, including only hematologic toxicity. The 2-year OS
rate, local RFS, and CFS were 89%, 77%, and 85%, respec-
tively. A recent multicenter study also showed that acute
grade 3-4 toxicity included hematologic 61%, dermatologic
10%, gastrointestinal 7%, and genitourinary 7% and 2-year
local control, OS, and CFS were 95%, 94%, and 90%, re-
spectively?! However, we performed the conventional 3D-
radiation therapy because the Korean public health system
does not cover IMRT-related cost. Further studies are needed.
The tumor diameter and lymph node involvement are the
most important prognostic factors for survival for patients
with anal cancer. A recent randomized study showed that the
patients with a tumor diameter exceeding 5 cm and lymph
node metastasis were associated with poorer OS and DFS.*
Ajani, et al.** reported that lymph node positivity had a more

unfavorable influence on survival than did the tumor diam-
eter for patients with anal cancer. Touboul, et al.> suggested
that anal cancer patients without lymph node involvement
have a 10-year survival rate of 73% compared with 53%
for anal cancer patients with nodal involvement. We also
found that clinical lymph node positivity was an indepen-
dent predictor for both DFS and LRFS.

The response to radiation is an independent predictive
factor for the survival of anal cancer patients.****” Deniaud-
Alexandre, et al.?® showed that a clinical CR was an inde-
pendent prognostic predictor for DFS in anal cancer pa-
tients, and Schwarz, et al.?” also concluded that a complete
metabolic response in anal cancer patients, as determined
by the post-therapy PET scan, was the predictor for improve-
ment of PFS. We concur with this notion; we showed that a
clinical CR was an independent factor for predicting OS.

We observed that the performance status was an indepen-
dent predictor for OS.%2 Martenson, et al.'” reported that
patients with a good performance status had much better
S-year OS as compared to that of the patients with a poor
performance status (74% vs. 55%, respectively; p=0.045).
Moreover, Chen, et al.”? showed that the performance status
was a significant prognostic factor for OS (p<0.001).

The current findings are limited by the retrospective na-
ture of the analysis and a relatively small number of pa-
tients. Nevertheless, our study may allow us to draw valu-
able conclusions: the performance status and a clinical CR
are independent prognostic factors for OS, and patients
without lymph node involvement have significantly longer
DFS and LRFS than patients with lymph node involvement.
Moreover, the addition of irradiation to inguinal area may
not significantly be associated with the outcomes. Howev-
er, long-term randomized trials with larger numbers of pa-
tients are needed to confirm this issue.
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