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Abstract

Anal cancer is an uncommon malignancy of the gastro-
intestinal tract but has a relatively good prognosis with
an 80% 5-year overall survival. In this article, we review
the role of MRI for assessing treatment response in anal
cancer after completion of definitive chemoradiotherapy.
New generation MRI scanners with optimal-phased ar-
ray body coils, resulting in better signal to noise and
improved contrast and spatial resolution, have contrib-
uted to high-resolution imaging in clinical practice en-
abling visualization of relevant anatomy including the
sphincter complex, adjacent structures, mesorectal and
pelvic lymph nodes with a diameter down to 2 mm.
Multiplanar, high-resolution T2-weighted and diffusion-
weighted sequences have a role in initial locoregional
staging of anal SCC, assisting radiotherapy planning, as
well as in assessing response to treatment and treatment-
related complications.
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Squamous cell carcinoma (SCC) of the anal canal is a
rare malignancy in the general population; however, it is
increasingly diagnosed in patients with human immu-
nodeficiency virus (HIV), immunosuppressed patients
after transplantation, as well as in patients with chronic
inflammatory bowel disease. It accounts for less than 5%
of anorectal tumors. An established association exists
with human papillomavirus (HPV) infection and pre-
malignant anal intra-epithelial dysplasia (AIN) [1, 2].
85% of anal SCCs are encountered in the anal canal, with
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only 15% originating in the anal margin. These pre-
dominantly affect women and tend to be poorly differ-
entiated with a poorer prognosis, compared to anal
margin tumors.

The anatomical midpoint of the anal canal, the den-
tate line, marks the transition from the squamous epi-
thelium to the intestinal mucosa. Anal canal SCCs can be
either keratinizing or nonkeratinizing according to their
origin below or above the dentate line, without any dif-
ference in their biological behavior and prognosis [3].
Acknowledging the distance of primary lesion site from
the dentate line is of importance as it defines regional
lymph node drainage. Anal cancers lying distal to the
dentate line predominantly drain to the inguinal and
femoral lymph nodes, while tumors arising above the
dentate line involve the inguinal, internal iliac, and
mesorectal lymph nodes [4-6]. External, common iliac,
and para-aortic nodes are considered non-regional [6].

Accurate staging of anal SCCs at presentation pro-
vides prognostic information and allows for correct
therapeutic planning. This is performed according to the
UICC/AJCC tumor-node-metastasis (TNM) system
(Table 1). Specifically the longest diameter of the pri-
mary tumor rather than extramural extension, and the
site of involved lymph nodes rather than the number are
important prognosticators.

Anal cancers typically spread upwards into the rec-
tum, and large anorectal tumors may be difficult to dis-
tinguish from rectal cancers. The same applies in cases of
rectal cancer with significant caudal spread that might be
mistaken on clinical examination for a primary anal
carcinoma. Imaging is not particularly helpful in the
distinction of low-lying rectal adenocarcinomas from
anal canal SCC that may extend upwards involving the
rectum as the imaging characteristics of the two cancer
types are quite similar, as will be described later on. It is
of paramount importance that staging is performed after
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histological confirmation has been obtained and that
radiologists involved in the specialist multidisciplinary
teams meetings are aware of the underlying histology in
order to provide accurate staging information.

Current standard of care treatment of anal canal
SCCs is definitive chemoradiation (CRT), including
radiation therapy with a dose ranging between 45 and
50 Gy, combined with mitomycin-C and infusional

Table 1. Tumor-node-metastasis (TNM) staging of anal carcinoma

Primary tumor (T)

Tx Primary tumor cannot be assessed
TO No evidence of primary tumor
Tl Tumor £2 cm in greatest dimension
T2 Tumor 2-5 cm in greatest dimension
T3 Tumor >5 cm in greatest dimension
T4 Tumor of any size invading adjacent organ(s),
e.g., vagina, urethra, bladder
Regional lymph nodes (N)
Nx Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in perirectal lymph node
N2 Metastasis in unilateral internal iliac and/or inguinal
lymph node(s)
N3 Metastasis in internal iliac and perirectal lymph nodes and/or
bilateral internal iliac and/or bilateral inguinal lymph nodes
Distant metastasis (M)
MO No distant metastasis
M1 Distant metastasis

Table 2. MRI protocol for imaging anal canal cancer

5-FU chemotherapy. This yields an 80% 5-year survival
rate with preservation of sphincter function. In 35% of
cases, usually patients presenting with advanced T3/T4
tumors, locoregional and/or metastatic relapse may
occur [7] and for this reason further neoadjuvant and
adjuvant treatments are being investigated in advanced
disease settings. Salvage surgery with abdomino-peri-
neal resection (APR) is reserved only for non-responsive
patients with persistent or recurrent tumors post CRT
[4, 8-10].

Clinical response is usually assessed at 6-8 weeks
after completion of CRT, and 60-85% of patients
demonstrate complete clinical response at this time.
Clinical evaluation relies on digital rectal examination
as well as careful examination of the inguinal re-
gions. Partial regression is managed by close follow-
up to confirm that complete regression takes place as
this may take up to 6 months. Unnecessary biopsies
post CRT are avoided, where possible, as there is an
associated risk of infection and necrosis of the anal
wall. However, residual tumor must be confirmed
histologically before considering proceeding onto
surgery.

Imaging is thought to serve as a useful complement to
clinical evaluation and provides a more comprehensive
assessment of therapeutic response after CRT.

MRI Sequence Acquisition parameters
Pelvis T2 axial TSE TR/TE: 6500/133 ms: NEX 1; ST 6 mm
T1 axial SE TR/TE: 495/20 ms; NEX 1; ST 6 mm

T2 sagittal TSE

Diffusion axial: T2-weighted SS-EPI;
3 directions; b = 0, 1400 s/mm2

T2 axial TSE*

T2 coronal TSE**

STIR axial*

STIR coronal**

Diffusion axial*: T2-weighted SS-EPI;

Tumor

TR 6500/135 ms; NEX 1; ST 5 mm
TR 3500/97 ms; NEX 6; ST 6 mm

TR/TE: 6500/137 ms; NEX 4; ST 4 mm
TR/TE/TI: 5750/25/150 ms; NEX 1; ST 4 mm

TR/TE: 3000/83; NEX 6, ST 6 mm

3 directions; b = 0, 50, 100, 500, 800 s/mm?>

*Perpendicular and **parallel to long axis of anal canal

Table 3. Protocols/imaging findings reported in MRI examinations performed in patients with histologically proven SCCs before and after com-

pletion of definitive CRT

References # of patients Interval time after CRT

MRI sequences Tumor SI Infiltration Nodal

size of adjacent disease
structures
[16] 15 Immediately after, @ 6 months, T2-weighted, STIR a aoa a
@ 12 months and yearly
[21] 35 6-8 weeks HR, mpT2-weighted, STIR "‘ e a
[19] 6/45 (with progressive 1 week prior to surgery HR, mpT2-weighted, TIW fs +C * a

disease, underwent APR)

“Noted

SI, signal intensity; HR, High resolution; mp, multiplanar; fs, fat saturation; C, contrast
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«Fig. 1. 67-year-old female with a moderately differentiated
anal canal SCC. High resolution T2-weighted MRI images
(axial oblique (A, C) and coronal (B, D) orientation) at base-
line (A, B) and 8 weeks post completion of definitive CRT (C,
D) are shown. This 4.6 cm T2N1 tumor was located 1.8 cm
from the anal verge, and involved the right internal sphincter
(B, arrowhead). There was an involved right obturator node
measuring 6 mm (A, arrow). At restaging, the right obturator
node showed almost complete resolution measuring 2 mm
(C, arrow). The high signal intensity area identified in the
mucosa at the level of the right puborectalis sling is most likely
a post-treatment focal area of edema (D, arrowhead). An area
of low T2-weighted signal intensity at the level of primary tu-
mor site (E, arrow) is attributed to fibrosis; this presents with
degree of restricted diffusion on the corresponding ADC map
image (F, arrow). MRI images obtained at the same level at
2 years after completion of definitive CRT show stable
appearances of fibrotic area (arrows G, H).

Current imaging status for anal
cancer

MRI

The latest European Society for Medical Oncology
(ESMO) recommendations published in 2010 [4] have
proposed phased-array MRI as the primary imaging
modality of choice for accurate locoregional staging.
MRI may provide information of local disease extent
and nodal involvement, which may also assist radio-
therapy planning and contouring.

High-resolution MRI of the anorectal region
without an endoluminal coil has been successfully

Fig. 1.

continued

performed for more than 15 years [l11]. Use of
external phased array coils allows detailed imaging of
the anal sphincter, the rectum, and the surrounding
pelvic structures. MRI is considered as the imaging
method of choice by providing information regarding
maximum tumor size, local extent and spread, and
invasion of adjacent organs and nodal involvement
[3, 4].

MRI of the anal canal may be performed on 21.5 T
magnetic-field scanners. Acquisition protocols include
high resolution T2-weighted sequences along three
planes, with coronal and axial scans planned parallel
and perpendicular to the long axis of the anal canal
[12] (Table 2). The same protocol used to stage anal
cancer at baseline should be used for therapy response
assessment. Despite the increased tumor conspicuity
provided by background fat suppression, short-tau
inversion recovery (STIR) sequences may be less useful
because of limited spatial detail resulting in difficulty
in delineating anatomic landmarks. However, these are
very helpful for identifying fistula tracts [5] present at
initial staging or that developed during treatment. In
some centers, T1-weighted sequences with fat suppres-
sion in at least one plane are routinely acquired fol-
lowing standard dose intravenous gadolinium contrast,
to allow detection of lesion enhancement. Although
contrast-enhanced images are not considered to offer
additional information to the high soft tissue contrast
intrinsic to T2-weighted imaging [3, 12-14], these could
be considered useful in view of recently published data
on ability of dynamic contrast enhanced MRI to in-
crease accuracy for nodal staging in rectal cancer by
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Fig. 2. 56-year-old female with poorly differentiated SCC.
This 4 cmintermediate signal tumor 1.6 cm from the anal verge
showed lymphovascular invasion prior to treatment on T2-
weighted images (A, B). Baseline MRI demonstrated at least
five suspicious mesorectal nodes with a diameter of 5-9 mm,
(A, arrow) more conspicuous on DWI images (C, only two
shown at chosen level, arrow). Nodes and tumor-demonstrated
restriction of diffusion (C, E b800 images, D, F corresponding

ADC images, nodes pointed out with arrow, tumor with aster-
isk), while nodes presented with variable ADC values, slightly
higher than that of the primary tumor. MRI performed at
9 weeks after completion of definitive CRT did not demonstrate
discernible residual tumor (G). However, pronounced post
therapy changes were noted including presence of presacral
fluid, submucosal edema of anorectal wall, and marked
inflammatory changes within the mesorectal fat (H).
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«Fig. 3. 55-year-old female with a poorly differentiated SCC.
This 3.7 cm tumor located 0.8 cm from the anal verge in-
volved the right anal sphincter complex (A, B, arrowhead),
right and left obturator nodes with a short axis of 1.3 cm
(arrow A) and right and left inguinal nodes (C, D arrow) which
demonstrated restricted diffusion, similar to the primary tumor
(C, D, arrowhead). At MRI 8 weeks after CRT completion,
only inguinal lymph nodes are seen with a short axis of 7 mm
(F, arrow), significantly reduced in size from baseline, with no
evidence of a residual primary (E, F, arrowhead).

combining morphological criteria, namely presence of
T2-weighted heterogeneity in nodes, with early incom-
plete arterial enhancement (rim enhancement) [15].
Diffusion-weighted imaging appears to have an
emerging role [5], especially for differentiating sus-
pected small residual/recurrent tumor from treatment-
related changes; however, no dedicated studies have
been published so far.

Role of MRI after definitive CRT

The use of imaging in patients following CRT is still
debatable. Traditionally, response to CRT has been
assessed clinically. Treatment-related changes such as
fibrosis and presence of reactive lymph nodes pose
difficulties in interpretation, especially on EAUS. The
high contrast resolution and anatomical resolution of
pelvic MRI makes it an ideal modality for locoregional
response assessment, yet there is little published data on
anal cancer. MRI serves as a useful baseline following
treatment as anal cancer patients tend to undergo long-
term follow-up and surveillance, and MRI may assist in
the early detection of disease relapse. MRI has
undoubtedly a significant role in the preoperative
evaluation and surgical planning of cases of non-
responders to definitive CRT demonstrating significant
residual tumor volume following treatment [3] or even
progression.

Findings indicative of a positive response include
reduction in tumor size, in T2-weighted signal intensity
of the treated-tumor and in associated lymphadenopa-
thy. The appearance of T2-weighted-hypointense signal
at the site of primary tumor is consistent with fibrosis, a
morphological sign of response; however, MRI cannot
exclude residual neoplastic foci within dense fibrosis, the
same problem encountered with CRT-treated locally
advanced rectal cancers.
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Fig. 4. 72-year-old female with a moderately differentiated
SCC. High resolution T2-weighted image at baseline dem-
onstrated an intermediate T2-weighted signal intensity tumor
mesorectal deposit (A, arrow), sharing the same signal
characteristics as the primary tumor (not shown in these
images) as well as a suspicious mesorectal node with het-
erogeneous T2 signal intensity, adjacent to it. MRI performed
9 weeks post completion of definitive CRT showed resolution
of the mesorectal tumor deposit and adjacent mesorectal
node. Only a small area of low T2-weighted signal is identified
in the area in keeping with fibrosis (B, arrow).
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Fig. 5. 57-year-old female patient with an extensive poorly
differentiated SCC of the anal canal measuring 10 cm in
craniocaudal extent, involving the distal rectum, the right side
of the vagina, and the urethral meatus (A, asterisk), without
any pelvic or inguinal nodes identified, demonstrating re-
stricted diffusion (B, C, asterisk), and staged as T4NO at

Consensus criteria for non-invasive, MRI assessment
of disease response have not been described. There are
only a few, single center, small series, studies published
to date that have reported in changes of different MR
imaging findings before and after CRT (Table 3). From

baseline. At 9 weeks post CRT completion, MRI demon-
strated little response with tumor progression in the left
ischioanal fossa, and development of a malignant fistula
draining in the left buttock (D—F, asterisk), in addition to an
infected deep grade 4 ulcer present in the sacrum.

these studies and current everyday practice an impres-
sion is given that MRI for assessing anal cancer re-
sponse to CRT is requested by clinicians after
6-8 weeks post definitive therapy completion, the same
time frame used for rectal cancer undergoing long



10

S. Gourtsoyianni, V. Goh: MRI of anal cancer

Fig. 5.

continued

scheme CRT. However, published studies have raised
the issue of appropriate timing for imaging complete
response (CR) [16], stating that size involution is most
evident at 6 months post-treatment compared with the
immediate post-treatment stage where inflammation is
superimposed on treated disease. Due to the rarity of
this tumor and lack of bigger series, the optimal timing
for therapy assessment with MRI has not been reported
to date.

At MRI assessment within 6-8 weeks post CRT, it is
not anticipated that all tumors will have achieved CR;
CR has been reported to occur later on, at around
26 weeks [17]. As 50% of local recurrences occurring
within the first 2 years post treatment are located around
the primary site of disease or as pelvic/inguinal lymph
nodes, it is important to be able to assess treatment re-
sponse non-invasively.

Imaging features and tumor staging post CRT

MRI provides a detailed visualization of the anal
canal and adjacent anatomical structures. Although
the dentate line is not directly recognizable with MRI,
its position can be inferred as it corresponds
approximately to the upper portion of external
sphincter muscles, at 2.5-3 cm from anal verge [5, 18].
The exact distance of the tumor from the anal verge,
if residual present and visible, is again measured.
Sensitivity of MRI for the identification of anal SCCs
has been reported to approach 90-100%, with high
concordance regarding tumor size [19]. Tumor MR

imaging characteristics after CRT have been described
in small cohorts of patients [3, 5, 12, 16, 18-21]. In
cases of residual tumor identified at post treatment
MRI, this does not present with significantly different
signal intensity than that on initial staging. Post
treatment the same staging parameters as at baseline
MRI scan are followed.

SCCs of the anal canal present with low-to-interme-
diate T1 signal intensity and demonstrate a degree of
enhancement after intravenous gadolinium contrast [18].
On T2-weighted images, tumors display intermediate
signal intensity, lower signal compared to normal ischi-
oanal fat and higher signal than of anal sphincters and
gluteal muscles.

Following CRT there is usually a reduction in tumor
signal intensity, with treated tumor appearing as homo-
geneously low signal intensity on T2-weighted images.
Extrapolating from observations made in rectal cancer
following chemoradiation, the appearance of low signal
intensity within the treated anal canal on T2-weighted
MR imaging is likely to represent fibrosis. However, it is
still not possible for MR to detect the foci of microscopic
disease within dense fibrotic tissues, and follow-up
imaging is thus important for ensuring stability of
appearance, and for the detection of early relapse. In
addition, improvement in the extent of infiltration is
noted in the majority of cases. The adjacent mucosa of-
ten shows high signal and at times focal thickening,
giving a pseudotumor appearance. These appearances
are in keeping with post-treatment effect due to mucosal
edema and should not be mistaken for residual tumor
(Figs. 1, 2). Occasionally, there will be a radiologic CR,
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Fig. 6. 62-year-old female with a moderately differentiated
keratinized anal SCC (A, coronal T2-weighted image, arrow)
and involved enlarged left mesorectal lymph node (arrow)
demonstrating heterogenous T2-weighted signal (B, axial
oblique T2-weighted image, arrow) and restricted diffusion

in which there is no residual tumor discernible (Fig. 3)
and only a small volume of low-signal fibrosis remains
(Figs. 1, 4).

The longest residual lesion diameter on T2-weigh-
ted images is measured, as this is important for pro-
viding T restaging [3, 5, 12, 18]. The reduction in the

(C, D, arrow). At 8 weeks post CRT, small volume residual
tumor demonstrating fibrosis was identified, more conspicu-
ous on the DWI images as well as a decrease in size in the left
mesorectal lymph node (E, arrow), with a higher ADC value
and signal intensity compared to baseline (F, arrow).

size of tumor appears to parallel the reduction in
signal intensity on T2-weighted MR imaging. In the
remote case scenario that there is no/limited response
to treatment, persistent extramural neoplastic spread
involving the anal sphincter complex (external
sphincter, levator ani, and puborectalis) or the
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Fig. 6.

anterior urogenital triangle with possible vaginal,
urethral or bladder involvement is documented.
Tumor may also extend laterally invading the ischio-
anal fossa, superiorly to the rectum and mesorectal
fat, or inferiorly to the skin and subcutaneous planes
of the perianal region (Fig. 5). If this is the case, T2-
weighted intermediate signal intensity solid tissue is
seen infiltrating above listed structures. Direct inva-
sion of the rectal wall, perianal skin, subcutaneous
tissue, or the sphincter muscle does not render tumor
stage as T4.

Incidence of involved regional lymph nodes in-
creases with primary tumor size. Lymph node metas-
tases may be present in 25% of cases even with
superficial, <T2 stage tumors, at initial staging [20].
Nodal staging relies on the distance of nodes from the
primary tumor site rather than on the number of
involved nodes. MRI, especially with the implemen-
tation of DWI, is helpful in identifying pelvic lymph
nodes. As with rectal adenocarcinoma, it has been
found that almost half of all involved lymph nodes
have a diameter <5 mm. Short-axis threshold values
of 8, 5 and 10 mm have been suggested for pelvic,
mesorectal, and inguinal lymph nodes, respectively
[18]. Involved lymph nodes have been reported as
having signal intensity similar to or the same as that
of the primary tumor [3] and may demonstrate same
changes post therapy as primary tumor (Fig. 6).
Application of morphological criteria such as signal
heterogeneity and inhomogeneous enhancement in-
crease specificity [3, 15]. Morphological criteria used

for lymph node characterization have been reported to
work better post neoadjuvant treatment for rectal
cancer [22], recognizing MRI as a useful tool for
assessment of treatment. In addition, introduction of
DWI for lymph detection and characterization has so
far succeeded in improving identification of small
pelvic lymph nodes, as is the case of mesorectal
lymph nodes especially when morphological T2-
weighted images are fused with highest b value ob-
tained DWI images [23]. Involved pelvic lymph nodes
and tumor deposits demonstrate a range of responses
from complete resolution post treatment to progres-
sion of disease (Figs. 7, 8).

It is not infrequent that anal tumors coexist with
inflammatory conditions such as proctitis and ab-
scesses. MRI allows detection of perirectal inflamma-
tory changes and purulent collections that are
differentiated from solid neoplastic tissue, allowing for
appropriate therapeutic management (Fig. 9). Resolu-
tion of associated inflammatory changes during treat-
ment is also easily monitored by MRI [13, 24]. Koh
et al. [16] was the first to report the range of post
CRT MRI appearances of anal cancers using T2-
weighted and STIR imaging before and after chemo-
radiation. Tumor response was assessed by recording
change in tumor size, signal intensity, distortion of
anal canal/sphincter complex, infiltration of adjacent
structures and nodal disease immediately after chemo-
radiation, every 6 months for the first year and then
yearly. Tumors appeared mildly hyperintense at base-
line T2-weighted and STIR imaging. Responders with
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Fig. 7. 37-year-old male with small volume well differenti-
ated T2NO disease. The left mesorectal node and left inguinal
node were not considered to be involved at baseline (A, left
inguinal node indicated with arrow). At 8 weeks post CRT, the
left inguinal node has increased in size (B, arrow), while the
primary tumor was no longer visible. FNA biopsy of the node
confirmed a metastasis.

long disease remission demonstrated the greatest size
involution of MR signal abnormality in the tumor area
at 6 months after treatment. Stabilization of signal
intensity abnormality 1 year after CRT completion was
found to be suggestive of treatment success. In addi-
tion, in the same small series, regression of all involved

13

nodes visualized at baseline MRI with no suspicious
nodes detected after CRT was reported. In a series of
35 patients, Goh et al. [21] applied RECIST criteria for
categorizing patients into responders and non-
responders at 6-8 weeks post-CRT and showed no
difference between disease-free and relapsed patients
between the two groups, supporting that RECIST re-
sponse based on MRI at 6-8 weeks is not a relevant
end point to explore Phase II trials novel treatments
and CRT combinations.

There is only one study investigating the concor-
dance between EAUS and MRI for primary anal
cancer staging so far in an initial cohort of 45 patients
[19], in which six patients demonstrated tumor pro-
gression on follow up despite definitive chemoradio-
therapy and where surgery was performed and
histology available. The two methods showed agree-
ment in four of the six cases. Both deviations were
errors in MRI: an undetected T1 tumor and a lymph
node falsely diagnosed as invaded. However, lymph
nodes were staged as being metastatic based solely on
size criteria (>1 cm), and it is widely accepted that
EAUS is superior for small lesions especially when
functional MRI techniques such as DWI are not in-
cluded in the protocol (Fig. 10).

Other imaging techniques
8F_FDG PET/CT

Most anal carcinomas are FDG-avid. Several studies
have shown that "F-FDG PET/CT compared with
standard imaging can alter staging in approximately
20% of cases, with a distinct trend toward upstaging,
and treatment intent in approximately 3-5% of cases
[25-27].The main impact of '"F-FDG PET/CT on
therapy stems from its high sensitivity in identifying
involved lymph nodes, and high specificity in immu-
nocompetent patients. '*F-FDG PET/CT can also be
used for accurate radiation therapy planning by
clearly defining sites of metabolically active tumor [25,
26, 28]. To date, there have been few '*F-FDG PET/
CT studies that have assessed treatment response. In
one study of 53 patients, Schwarz et al. [29] demon-
strated that FDG uptake decreased with treatment
with a complete metabolic response in 83%. Mistr-
angelo et al. [30] suggested that '*F-FDG PET/CT
may be better at 3 months than 1 month in deter-
mining response.

Endoanal ultrasound

Endoanal ultrasound (EAUS) allows for accurate
assessment of tumor size and depth of mural invasion [5,



14

S. Gourtsoyianni, V. Goh: MRI of anal cancer

Fig. 8. 74-year-old male with poorly differentiated SCC (A).
In addition to the 8 cm tumor (A, arrow) there were numerous
pelvic lymph nodes, loss of periprostatic fat plane as well as a
tumor deposit in the sigmoid mesentery (B, arrow). Early post

12, 31], but is best reserved for small lesions. Unfortu-
nately, in patients with anal lesions, positioning of en-
doanal sonography probes is hampered by pain and
stricture. In addition, although trans-anal imaging allows
for excellent spatial detail with a limited field-of-view, it

CRT MRI at 5 weeks demonstrated a significant decrease in
size of primary tumor (C, arrow); however, the satellite lesion
in the sigmoid mesentery had progressed as this was outside
the radiotherapy field (D, arrow).

does not allow adequate assessment of the entire ischi-
orectal spaces and of regional lymph nodes. EAUS in the
follow-up of treated anal carcinoma is still controversial.
Edema and scar tissue may be difficult to distinguish
from persistent tumor.
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Fig. 9. 63 year old male with a poorly differentiated SCC. nodes at baseline. At 8 weeks post CRT completion, MRI
This 4.5 cm anal canal tumor demonstrated intermediate T2- demonstrated no residual tumor on T2-weighted images but a
weighted signal intensity on high resolution T2-weighted axial cavity containing fluid and air (C, D, arrow) in keeping with a
and coronal images (A, B, arrow) and no involved lymph localized treatment related perforation.
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Fig. 10. 47-year-old female with small volume disease in the
anal canal not well-appreciated in the T2-weighted images (A,
arrow), but conspicuous on DWI (B, C) due to restriction of
diffusion (indicated by arrow).

Conclusion

It is important to follow patients non-invasively in the
remote case scenario that there is no response and sal-

S. Gourtsoyianni, V. Goh: MRI of anal cancer

vage surgery (APR) is required. MRI can be useful as a
screening test to demonstrate a high suspicion of residual
disease and therefore can provoke examination under
anesthesia and biopsy in due time. Good response to
treatment is perceived as a reduction in the tumor size
accompanied by signal intensity change at T2-weighted
MR imaging. Extrapolating from observations made in
rectal cancer following chemoradiation, the appearance
of low signal intensity within the treated anal canal on
T2-weighted MR imaging is likely to represent fibrosis.
However, it is still not possible for MR to detect foci of
microscopic disease within dense fibrotic tissues, and
follow-up imaging is thus important for ensuring the
stability of appearance, and for the detection of early
relapse.
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