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Abstract
Background: Anal and perianal cancer is a rare form of cancer. In this study we report results obtained using
external beam radiotherapy with or without concurrent chemotherapy in the treatment of anal cancer. It is a singleinstitute long-term evaluation of 138 patients.
Methods: Retrospective analysis of 138 patients treated with radiotherapy (RT) with or without chemotherapy
(CT) for an anal carcinoma (T1-4N0-N3M0).
Results: Overall Survival (OS) was 75% and Disease-free Survival (DFS) 68%. Interruptions in treatment were
associated with a lower rate of survival.
Conclusion: This study confirms the outcomes of RT with or without CT in the treatment of anal cancer. High
rates of side effects imposed tailored CT and RT as well as improved radiation techniques and better chemotherapy
regimens.

Keywords: Anal cancer; Chemotherapy; Radiotherapy; Survival;
Side effects

Introduction
Anal and perianal cancer is a rare form of cancer but its incidence is
increasing worldwide. The incident rate is particularly high among the
HIV positive population, and the incidence is higher for woman then
men. Historically anal carcinoma was treated with surgery which
necessitated a colostomy. Today, treatment is based on chemotherapy
and radiotherapy. In this study we report long-term treatment results
from a single institution. The majority of patients in this study have
curable locoregional disease, highlighting the importance of
optimizing locoregional therapy. The aim of the study was to
investigate the outcome for those patients in the South East region, a
rural part of Sweden, diagnosed with anal carcinoma. Furthermore,
our aim was to study symptoms, treatment efficacy, side effects, quality
of life and multidisciplinary collaboration in the cohort.

Method
Patients
The study included 138 patients diagnosed with anal carcinoma in
the Östergötland Region during a ten-year period from January 2003
until September 2014. Two of these 138 patients were misclassified and
were in fact suffering from another form of cancer. Journals could not
be found for 8 of the patients. A retrospective journal analysis was
carried out for the 128 remaining patients. The following parameters
were documented in a database; gender, age on diagnosis, TNM stage,
symptoms, date of diagnosis, treatment regimen, follow-up data,
multidisciplinary collaboration between the oncologist and surgeon,
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compliance of the treatment, acute and long-term side effects, relapse,
distant metastasis, quality of life one year after treatment and intention
of treatment (palliative or curative).
The American Joint Committee on Cancer’s guidelines (seventh
edition) for TNM classification were used for tumour staging.
Patients were divided into three groups based on age: Patients
younger than 50 years of age, patients between 50 and 70 years and
patients older than 70 years.

Treatment guidelines
The treatment in Linkoping was based on Nordic guidelines for anal
carcinoma, (NOAC). In 2012, clinicians made the decision to replace
5- fluorouracil with Capecitabine due to the toxicity of 5- fluorouracil.
Before commencing treatment all patients were required to be assessed
at a Multidisciplinary Team (MDT) meeting attended by oncologists,
surgeons, pathologists and radiation therapists. The MDT meeting is
an important tool in the treatment of CRC patients as it facilitates and
coordinates their examination and treatment.
Previously, a pause of two weeks was recommended after 46 Gy of
radiotherapy treatment in order to minimize acute toxicity. Recent
studies indicate that a pause of 2 weeks after 46 Gy of radiotherapy
treatment is associated with a lower rate of survival [1,2]. Therefore,
this two-week gap in radiotherapy treatment is now avoided wherever
possible.
The majority of patients (32) had cisplatin (carboplatin)/5-FU as an
induction treatment. In the later part of the study 5 FU was exchanged
to Capecitabine (16 patients). 2 patients underwent a different
chemotherapy regime (Table 1).
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Year

N(cisplatin(carboplatine)/capecitabin

N(cisplatin(carbolatine)/5-fu

Other

2014

5

0

0

2013

6

0

0

2012

4

5

0

2011

0

7

0

2010

0

5

0

2009

1

3

2

2008

0

3

0

2007

0

1

0

2006

0

3

0

2005

0

2

0

2004

0

2

0

2003

0

1

0

Table 1: Chemotherapy treatment over time.

End points
The primary end point was to study the five-year overall survival
rate for the patients. However, it was also intended to study side effects
of treatment, quality of life (one year after completion of treatment),
symptoms, and frequency of MDT collaborations.
Toxicity during the treatment, as well as up to three months after
treatment, was classified as an acute side effect. Subsequent toxicity
was classified as a long-term side effect. Quality of life was analysed for
disease-free patients one year after completing treatment.
The five-year survival rate for the cohort was compared using the
following parameters; gender, age, TNM stage, relapse, distant
metastasis, chosen treatment method and compliance of treatment.
Only treatment for the primary cancer was documented. Treatment
after relapse or distant metastasis was not included in the study.
In this study we have chosen to document the serious side effects of
chemotherapy treatment. The following side effects of chemotherapy
treatment was studied; emboli/thrombosis, neuropathy, nephrotoxicity,
cardiac effects, leukocytopenia, low levels of haemoglobin,
thrombocytopenia, serious infections and ototoxicity.
Local relapses included tumours that occurred in the anal region,
tumours in the prostate, urethra, vagina, sacrum, pelvis, and tumours
in regional lymph nodes in the groin and rectum.

Statistics
Overall survival was calculated using Kaplan-Meier curves and
comparisons of the survival curves from group to group were carried
out using the Gehan-Wilcoxon test.
The tests were performed with a significance level of 5%. All
analyses were performed using IBM SPSS Statistics 22.
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Tables and diagrams were made in IBM SPSS Statistics 22 and
Microsoft Excel version 14.4.4.
This study was approved by the Institutional Review Board of
Linköping University Hospital.

Results
Symptoms
Information about symptoms could be found in the journals of the
124 patients.
Most frequently reported were bleeding (56%), a feeling of
discomfort in the anal region/a lump (22%) and pain during defecation
(19%).

Multidisciplinary collaboration
In total, 101 of the patients in the cohort were discussed at an MDT
meeting (radiation therapist, oncologist and surgeon) prior to
treatment.

Gender, age, and TNM stage
Of the cohort, 62% were women and 38% men. Ten of the patients
were younger than 50 years of age, 81 in the range between 50 and 70
years and 37 over 70 years.
The average and median age for the cohort was 66 years of age. The
average and median age was the same for women and men (66 years).
Eleven percent of the patients were classified as TNM stage 1, 49%
as stage 2, 12% as stage 3A, 24% as stage 3B and 4% as stage 4 (Figure
1).
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result of the anal cancer. All non-survival patients <50 years of age died
of the disease, while for patients between 50 and 70 years of age this
Figure was 92%. Among patients older than 70 years of age, 74% of
deaths were caused by the disease.
Women fared better (OS=77%, DFS=75%) than men (OS= 63%,
DFS=60%), however no significant differences between the genders
were found.
Significant differences between the TNM stages were found
(p=0.002). The OS of patients was 81% in stage 1, 81% in stage 2, 67%
in stage 3A, 62% in stage 3B and 0 in stage 4, respectively.

Treatment and its compliance vs. survival
Figure 1: Indicating Y and X as % of gender and TNM stage.

Survival analyses
Age, gender and TNM stage vs. five-year survival
Overall survival (OS) for the cohort was 75% and disease-free
survival (DFS) 68% (Figure 2). Five-year OS was significantly higher
for the two younger patient groups than for the oldest group (p=0.015)
(Figure 3).

In their primary treatment plan, 122 of the patients were treated
with curative intent and 6 of the patients with palliative intent. Five of
those with palliative treatment intent were over the age of 70.
In total, 125 patients were given radiotherapy, either as
monotherapy or in combination with chemotherapy (Figures 4 and 5).
Of those, 110 were treated with curative intent. The remaining 15
patients were either treated with palliative intent, given pre or postoperative treatment, or the information was missing from their
journals.

Figure 4: Treatment regimens related to age.
Figure 2: Five-year overall survival in the cohort.

Figure 5: Treatment regimens related to TNM stage.

Figure 3: Overall survival in the cohort related to age.
At the end of the study, 91 of the patients (71%) were alive and 37
(29%) were deceased. Of the non-survivals, 31 patients (84%) died as a
J Gastrointest Dig Syst
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In total, 49 of the patients in the cohort have been treated with
chemoradiotherapy in their primary treatment plan. One patient
received Glivec (imatinib), one was treated exclusively with
chemotherapy and one was treated with abdominoperineal resection.
Seventy-six of the patients were treated with radiotherapy as
monotherapy (OS=73%). OS for patients treated with
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chemoradiotherapy was 73%. For those patients with curative intent,
OS was 77% for radiotherapy as monotherapy and 68% for
chemoradiotherapy treatment (Figure 6).

suffering a relapse received chemotherapy according to their primary
treatment plan.
All of the relapsing patients were treated with radiotherapy.
Eighteen (56%) of these had an interruption in their radiotherapy, 11
were treated without interruption, and for three patients, the data was
missing from their journals.
In total, 9 relapsing patients suffered no interruption or other
compliance problems during their chemoradiotherapy.

Distant metastasis vs survival
Of the 12 relapsing patients with distant metastasis, 4 were treated
with chemotherapy. Of these, two patients could not complete their
chemotherapy due to the side effects of the treatment. One patient
required a postponement of their chemotherapy due to toxicity. All of
the patients with distant metastasis received radiotherapy
Figure 6: Curative treatment intent vs overall survival.
Fifty-nine of the patients treated with radiotherapy had an
interruption in the radiotherapy. An interruption in the treatment was
associated with lower OS (Figure 7) Fifty-seven patients had a
treatment interruption of >7 days. A termination of radiotherapy gave
a significantly lower OS (p=0.02).

Efficiency of treatment
A regression of the tumour was observed in 105 of the 125 patients
treated with radiotherapy. Surgery in the form of an abdominoperineal
resection, either due to tumour remaining after primary treatment or
because of a local relapse, was required in 18% of the patients. In 72%
of the cases, the tumour was radically excised.

Side effects
Altogether, 50 patients were treated with chemotherapy, either as
monotherapy or in combination with radiotherapy. Of those, 52%
suffered serious acute toxicity as described in the method. Age
appeared to have no significance in relation to side effects. Most side
effects were noted with Cisplatin in combination with 5- FU. Sixty-two
percent of the patients taking this combination were affected by acute
toxicity due to their treatment, while 36 % of the patients treated with
Cisplatin/Capecitabine suffered acute toxicity.

Figure 7: Compliance for radiotherapy vs overall survival.

Among 125 patients given radiotherapy, 99% exhibited some kind of
side effect, either acute, long-term or both. Aside from this, 92 of the
patients (74%) treated with radiotherapy were affected by long-term
side effects. The most frequently reported long-term side effects were
stoma, faecal incontinence and diarrhoea.

Side effects related to age
Relapse and distant metastasis vs. survival
Of the observed patients, 25% suffered a relapse and 9% distant
metastasis. Most common was a relapse in the anal region. For distant
metastasis, the liver was the most common site. Twelve of the patients
with distant metastasis suffered a relapse. Relapse and distant
metastasis showed significantly lower OS (p (relapse)=0.002, p (distant
metastasis)> 0.001).

Treatment, side effects of treatment and quality of life
Relapse vs survival
It has been shown that 11 (34%) of the 32 patients suffering a local
relapse were treated with chemotherapy. For three of the patients,
chemotherapy could not be completed due to the side effects of
treatment, while in three cases an interruption in treatment was
required due to side effects of the treatment. Only five patients
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In total, 60% of patients <50 years of age suffered acute toxicity
related to their chemotherapy. The corresponding data for patients
between 50-70 years of age was 51%, and 52% for patients >70 years of
age. In the youngest patient group, 60% completed their chemotherapy
without interruption or other compliance problems. The
corresponding data was 54% for patients between 50- 70 years of age,
and 33% for the oldest patient group.

Discussion
Anal cancer is a rare tumour, the incidence of which has been rising
over the past 25 years. In this article we present the results obtained
from one region of Sweden over the course of ten years. The patients
were consecutively collected, classified and discussed at
Multidisciplinary Meetings (MDT). A multidisciplinary approach is
mandatory, involving radiation therapists, medical oncologists,
surgeons, radiologists and pathologists.
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Survival is related to stage, age, gender and compliance of treatment.
The primary aim of treatment is to achieve a cure with locoregional
control while preserving anal function and providing the best possible
Quality of Life.
Prior to the development of chemoradiotherapy i.e., the mid -1980s,
the treatment of choice for anal cancer was Abdominoperineal
resection (APR), a procedure involving the removal of the anus and
rectum as well as their draining lymph nodes and resulting in a
permanent colostomy [3]. The five-year survival after APR for anal
carcinoma is in the range of 40-70%, with a worse outcome for those
with larger tumours and nodal metastases. APR is now reserved as
salvage therapy for those individuals with persistent disease after
combined chemo and radiation.
Work on the use of chemotherapy in combination with radiotherapy
was first published in the mid-1990s, from both UKCCCR [4] and
EORTC [5]. Both trials found a higher CR with the addition of
chemotherapy. With an almost 20% advantage for the combined group.
They concluded that combined chemo radiation therapy for anal
carcinoma improved locoregional control and reduced the need for a
colostomy without increasing late complications.

Follow Up
Because most anal carcinomas regress slowly, they regress even after
completion of chemoradiotherapy. It is estimated that by 12 weeks after
the completion of treatment, the majority of patients should manifest
the maximum treatment response. There is currently no consensus as
to whether this response should be assessed by physical examination
alone or in combination with a biopsy. It is also not clear whether a
biopsy should play a role in the management of those individuals with
a complete clinical response.
There is little data available about predictors of local failure, but one
retrospective study was identified where the outcome was evaluated in
254 patients treated for anal cancer with either radiotherapy alone or
combined chemo and radiation [6]. Local failure occurred in 39% with
a median time to failure of 20 months. Five-year local control of the
disease varied significantly between those patients receiving radiation
alone and those patients receiving combined chemo and radiation. For
patients receiving radiation alone, age, total radiation dose <50 Gy and
higher T stage predicted local failure. Conversely, for patients receiving
combined chemo and radiation there was no predictive factor.
In our material the prognoses were worse for older patients. Their
tolerance for treatment was lower, combination therapy was less
common in this group and it is also obvious that when treatment was
interrupted it had a negative impact on survival.
The majority of our patients were treated with cisplatin and 5-Fu
intravenously. During the study, the standard treatment was changed
to Capecitabine and cisplatin. This is described as equally effective and
it is reported that Capecitabine can be used as an acceptable alternative
to 5-Fu treatment for anal carcinoma [7]. Our study supports these
results.
Chemoradiotherapy for anal carcinoma can have both acute and
chronic side effects. Acute side effects include diarrhoea, mucositis,
skin erythema and desquamation and myelosuppression. Late
complications, some of which necessitate surgery with or without
colostomy, include anal ulcers, stricture/stenosis, fistulae and necrosis.
Reported late event rates following chemoradiotherapy for anal cancer
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are in the range of 3%-16%. The risk for these complications increases
as a function of both total radiation dose and fraction size.
In our material we observed anal problems in 86 patients, however
the majority of minor degree. Since our material was collected
retrospectively, the results must be interpreted with great caution,
however, a colostomy was necessary in 31 of the 86 patients with late
side effects.
The majority of patients treated with chemotherapy and RT after the
diagnoses of anal cancer have excellent outcomes [8]. However, special
problems in psychological adjustment are posed as a result of both
immediate side effects as well as late toxicities that may also adversely
affect Quality of Life.
Although more research needs to be done, the results of recent
studies suggest that more emphasis needs to be placed on identifying
and addressing treatment-related symptoms during and after chemo
radiation for anal cancer. Long-term follow up of these patients is
necessary to identify and treat the consequences of successful cancer
therapy.
We intend to select a number of patients for long-term monitoring
and interview regarding quality of life. There have been some reports
in the literature concerning this matter [9-11].

Metastatic Disease
Metastatic disease develops in 10-17% of patients treated with
chemo radiation therapy. The most common site of distant metastasis
is the liver. Metastatic anal cancer is normally treated with systemic
chemotherapy, typically utilizing a combination of 5-FU and cisplatin.
Carboplatin and paclitaxel show encouraging activity for this disease
with a response rate of 53% and a median survival of 12 months [12].
Overall, about 60% one-year survival and 32% five-year survival rates
with systemic chemotherapy have been reported [13].
In general, there is not much of a role for surgery in the treatment of
metastatic disease except to provide palliation for pain, bleeding or
faecal incontinence.
There is an increasing interest in newer, targeted therapies for anal
cancer. It was recently demonstrated that there is a high rate of
expression of epidermal growth factor (EGFR) within most anal cancer
cell lines [14]. Cetuximab is an EGFR blocker that is used in
conjunction with radiotherapy to treat squamous cell carcinoma of the
head and neck. There have been two small early phase trials in order to
evaluate the use of cetuximab in anal cancer [15,16]. Both trials
demonstrated significant toxicities with cetuximab that precluded
incorporation of this agent into routine chemotherapy protocols for
anal cancer. One of the trials demonstrated a 95% initial complete
response rate, with a three-year local regional control rate of 64%.
Therapy targeted against the EGFR may ultimately prove beneficial in
the future with less toxic agents; however, the lack of widespread data
at this stage precludes definitive recommendations regarding its role.
It is of outmost importance to use clinical trials in order to develop
new therapy alternatives, such as EGFR inhibitors with radiation
therapy and chemotherapy. A greater understanding of the biology of
human papillomavirus in anal cancer, as well as how to translate this
knowledge to screening, prevention and treatment resistance, is also
needed in order to improve the survival rate and Quality of Life for
these patients.
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Squamous cell carcinoma of the anus is strongly associated with
human papillomavirus (HPV) infection, representing the causative
agent in 80-85% of patients. This will be further investigated in this
material.

7.
8.

Conclusion
Overall survival for the entire group was 75% and disease-free
survival 68%. This is comparable to other results reported in the
literature.
High rates of side effects imposed tailored CT and RT and improved
radiation techniques and better chemotherapy regimens.

9.
10.
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