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Abstract
AIM: To retrospectively evaluate the magnetic reso-
nance imaging (MRI) features of adult retrorectal tu-
mors and compare with histopathologic findings. 

METHODS: MRI features of 21 patients with preop-
erative suspicion of retrorectal tumors were analyzed 
based on the histopathological and clinical data. 

RESULTS: Fourteen benign cystic lesions appeared hy-
pointense on T1-weighted images, and hyperintense on 
T2-weighted images with regular peripheral rim. Epider-
moid or dermoid cysts were unilocular, and tailgut cysts 
were multilocular. Presence of intracystic intermediate 
signal intensity was observed in one case of tailgut cyst 
with a component of adenocarcinoma. Six solid tumors 
were malignant lesions and showed heterogeneous 
intensity on MRI. Mucinous adenocarcinomas showed 

high signal intensity on T2-weighted and mesh-like en-
hancing areas on fat-suppressed T2-weighted images. 
There was a fistula between the mass and anus with an 
internal opening in mucinous adenocarcinomas arising 
from anal fistula. Gastrointestinal stromal tumors dis-
played low signal intensity on T1-weighted images, and 
intermediate to high signal intensity on T2-weighted im-
ages. Central necrosis could be seen as a high signal on 
T2-weighted images.

CONCLUSION: MRI is a helpful technique to define 
the extent of the retrorectal tumor and its relationship 
to the surrounding structures, and also to demonstrate 
possible complications so as to choose the best surgi-
cal approach.

© 2010 Baishideng. All rights reserved.

Key words: Retrorectal tumor; Presacral lesions; Mag-
netic resonance imaging; Congenital cyst; Malignant 
tumor; Diagnosis

Peer reviewers: Philip H Gordon, Professor, Department of 
Surgery, McGill University, 3755 Cote Ste. Catherine Road, 
Suite G-314, Montreal, Quebec, H3T 1E2, Canada; Francis 
Seow-Choen, MBBS, FRCSEd, FAMS, Professor, Seow-Choen 
Colorectal Centre, Mt Elizabeth Medical Centre, Singapore, 3 Mt 
Elizabeth Medical Centre #09-10, 228510, Singapore

Yang BL, Gu YF, Shao WJ, Chen HJ, Sun GD, Jin HY, Zhu X. 
Retrorectal tumors in adults: Magnetic resonance imaging find-
ings. World J Gastroenterol 2010; 16(46): 5822-5829  Available 
from: URL: http://www.wjgnet.com/1007-9327/full/v16/i46/
5822.htm  DOI: http://dx.doi.org/10.3748/wjg.v16.i46.5822

INTRODUCTION
Tumors occurring in the retrorectal space are extremely 
rare in the adult population, with an estimated incidence 
of  0.0025-0.014 in the large referral centers[1,2]. The ret-
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rorectal space is a potential space that only becomes real 
when a mass grows within it. The boundaries of  the ret-
rorectal region include the posterior wall of  the rectum 
anteriorly and the sacrum posteriorly. This space extends 
superiorly to peritoneal reflection and inferiorly to the 
rectosacral fascia and the supralevator space. Laterally, 
the area is bordered by the ureters and the iliac vessels 
and the sacral nerve roots. 

This region contains the confluence of  the embryo-
logic hindgut, neuroectoderm, and the bony pelvis. As 
such, multiple different tissue types can give rise to ret-
rorectal tumors. Retrorectal tumors may be classified as 
congenital, neurogenic, osseous or miscellaneous[3,4]. Two-
thirds are congenital[2-4], caused by embryological seques-
tration, abnormalities in midline fusion and incomplete 
embryological regression. Cystic congenital lesions include 
epidermoid and dermoid cysts, tailgut cyst (also called 
mucus-secreting cyst), enterogenic cyst, teratoma, and 
teratocarcinoma. Neurogenic (including anterior sacral 
meningoceles), osseous and miscellaneous tumors each 
account for approximately 10% of  retrorectal tumors[3]. 
Majority of  these masses in adults are benign and asymp-
tomatic, however, malignant tumors accounted for 21%[5]. 
Malignant transformation has also been documented in 
tailgut cysts and epidermoid cysts[6-8]. Symptoms include 
pain, change in bowel habit, difficulty with micturition, 
and neurological signs in the lower limb and perineum[3,4,9].

Retrorectal tumors are often found late and may be 
managed suboptimally. The current consensus is that the 
cardinal therapy for patients with retrorectal tumors is 
surgical[9-11]. Curative resection requires complete exci-
sion of  the tumor, with an intact capsule for clinically 
well-circumscribed benign lesions and en bloc resection 
with clear resection margins for malignant tumors[9,11]. 
Accurate diagnosis of  these conditions before operation 
is crucial because it can significantly alter clinical man-
agement. MRI is a useful technique to evaluate pelvic 
disorders because of  its multiplanar imaging capability 
and its good soft tissue contrast[2,4,6,8,9,11]. We retrospec-
tively evaluated the MRI features of  retrorectal tumors 
in 21 patients and compared with pathological findings 
to further characterize the MR imaging findings encoun-
tered in retrorectal tumors. 

MATERIALS AND METHODS
Patients
We reviewed the clinical and radiological findings in 21 
patients (13 women, 8 men; age range, 16-74 years; mean 
age, 39.3 years) with preoperative suspicion of  retro-
rectal tumor who were treated at our hospital between 
January 2006 and December 2008. Institutional review 
board permission was obtained for retrospective review 
without informed consent. MRI was performed in all 
patients with a standardized protocol. Data from clinic 
charts, hospital medical records, radiological and patho-
logical reports of  these patients were collected retro-
spectively. The clinical findings at presentation included 

rectal fullness (n = 7), low back pain (n = 2), constipation 
(n = 6), symptoms due to recurrent perirectal abscess 
and/or fistula (n = 5) and no apparent symptom (n = 1). 
Only two patients had postanal dimples. Digital exami-
nation of  the rectum revealed a mass located posteriorly 
or laterally to the rectum in 20 patients. Laboratory tests 
demonstrated elevated carcino-embryonic antige (CEA) 
in two patients (2/21). 

MR technique and parameters
All 21 patients underwent preoperative MRI. MR ex-
aminations were achieved on a 1.5-T unit using an eight-
channel phased-array pelvic coil (Siemens, MR Magnetom 
Sonata, Germany). Neither bowel preparation nor Ⅳ 
contrast enhancement was performed. Before perform-
ing MR, the rectum was distended by a balloon filled with 
60-80 mL saline. The MR examination was performed 
with the patient in a supine position. MR examination 
protocol included sagittal, axial, coronal T2-weighted im-
ages, and axial (n = 21) T1-weighted images. T2-weighted 
imaging (TR/TE, 4000/97; echo-train length 13, field of  
view 20 cm, 4 mm slice thickness, no interslice gap, 256 
× 256 matrix) were performed in the sagittal plane (n = 
21), axial plane (n = 21) and coronal plane (n = 9), and 
followed with fat-suppression in sagittal and axial plane. 
Imaging parameters for T1-weighted sequences were: 
TR/TE, 620/12; echo-train length 1, field of  view 22 cm, 
4 mm slice thickness, no interslice gap, 320 × 240 matrix. 
Overall acquisition time varied from 20 to 30 min.

Image review
Magnetic resonance images were reported by two experi-
enced radiologists. Four features of  the retrorectal tumor 
were assessed. (1) the tumor location and extent were 
defined by the most cephalad sacral vertebra involved; 
(2) tumor size was measured in the largest two dimen-
sions; (3) tumor morphology was assessed by examining 
the internal signal characteristics and the tumor margin. 
A cystic tumor was diagnosed when the lesion displayed 
over 80% cystic elements and a solid tumor when the le-
sion showed more than 80% solid elements; the remain-
ders were classified as heterogeneous tumors; and (4) the 
tumor margin was assessed as well-defined (a smooth or 
lobular contour without surface projections), irregular 
(with surface projections) or clearly invasive (the tumor 
breached an adjacent structure).

RESULTS
Eighteen patients underwent surgery for retrorectal tu-
mor. One patient with a gastrointestinal stromal tumor 
(GIST) arising from the rectum received abdominal peri-
neal resection (APR). Two patients, diagnosed as having 
mucinous adenocarcinoma arising from fistulae-in-ano, 
received radiochemotherapy because the patients refused 
surgery. Histopathological studies demonstrated 7 malig-
nant tumors (2 mucinous adenocarcinomas arising from 
fistula, 2 gastrointestinal stromal tumors, 1 tailgut cyst 

5823 December 14, 2010|Volume 16|Issue 46|WJG|www.wjgnet.com



with component of  mucinous adenocarcinoma, 1 ad-
enocarcinoma of  the anal duct, and 1 primary retrorectal 
adenocarcinoma) and 14 benign cysts (6 epidermoid 
cysts, 7 tailgut cysts and 1dermoid cyst). Patients with 
malignant tumors were significantly older than those 
with benign tumors (52.5 years vs 34.6 years). There was 
no gender difference in malignant tumors (male/female 
ratio, 4/3), and women comprised a larger proportion of  
the patients with benign cysts (male/female ratio, 3/11). 

MRI demonstrated that benign cystic lesions were 
primarily located in the retrorectal space in 12 cases, with 
downward and lateral extension to ischiorectal fossa in 
two cases (Figure 1). The rectum appeared anterior or 
lateral in five patients. The mean largest diameter of  the 
lesions was 4.8 cm (range 0.7-10 cm). Both epidermoid 
cysts and dermoid cysts were unilocular (Figure 1). There 
were numerous cysts in all tailgut cysts, shown as a large 
main cyst and associated with other smaller cysts in the 
same location (Figure 2). All the cystic lesions appeared 
hypointense on T1-weighted images, and hyperintense 
on T2-weighted images. As far as non-complicated cysts 
(10/14) were concerned, the cystic mass was well-circum-
scribed by a regular peripheral rim. The rim was hypoin-
tense on all sequences. The borders of  the cystic lesions 
were irregular in 4 patients, who had an operative history 

with a misdiagnosis as having abscess or fistulae. 
Heterogeneous tumor was found in one case of  tail-

gut cyst with a component of  adenocarcinoma (Figure 3). 
The rectum was compressed anteriorly but without evi-
dence of  invasion. The cystic portion appeared hypoin-
tense on T1-weighted images and hyperintense on T2-
weighted images with irregular borders. The malignant 
portion presented as intermediate signal intensity on T2-
weighted and fat-suppression with irregular margin.

The six solid tumors were malignant lesions confirmed 
by histopathology. Three patients were diagnosed as having 
mucinous adenocarcinoma, two as having mucinous ad-
enocarcinomas arising from chronic perianal fistulae, and 
1 as having adenocarcinoma of  the anal duct (Figure 4).  
MRI showed a larger mass in the pelvis, extending to the 
ischiorectal fossa. The mucin, which forms the major tis-
sue component of  mucinous tumor, showed high signal 
intensity on T2-weighted fast SE images and mesh-like 
enhancing areas on fat-suppressed T2-weighted images 
(Figure 5). As for mucinous adenocarcinoma arising from 
fistula-in-ano, there was a fistula between the mass and 
the anus with an internal opening in anorectum (Figure 6). 
One was diagnosed as primary presacral adenocarcinoma 
after operation, and MRI identified a well-circumscribed 
3.5 cm × 4 cm solid lesion with irregular margin in the 

5824 December 14, 2010|Volume 16|Issue 46|WJG|www.wjgnet.com

Figure 1  Dermoid cyst in a 63-year-old man, who was misdiagnosed as having abscess. Axial T1-weighted (A), T2-weighted fat-suppression (B) and Sagittal 
T2-weighted (C) magnetic resonance (MR) images show a thin regular peripheral rim (black arrows) circumscribing a retrorectal cyst and containing some air (white 
arrows). The cyst lesion extends to the left ischiorectal fossa, and is hypointense on T1-weighted (A) and hyperintense on T2-weighted MR images (B, C).

A B C

Figure 2  Tailgut cyst in a 30-year-old man. On T2-weighted fat-suppression (A, B) and Sagittal T2-weighted images (C), small cysts are composed to form a hon-
eycomb (white arrows) adjacent to a main larger cyst (black arrows).

A B C
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presacral space, not involving sacrum or rectum (Figure 7).  
The other two were diagnosed as gastrointestinal stromal 
tumors (GISTs), one appeared to arise from the rectum 
(Figure 8), and the other appeared in presacral space 
(Figure 9A and B). Tumors were larger than 5 cm in at 
least one transverse dimension. MRI showed low sig-
nal intensity on T1-weighted image, and heterogeneous 
signal intensity on T2-weighted image. We suspected a 
central necrosis based on the T2-weighted imaging with a 
high signal. In immunohistochemical studies, diffuse and 
strong immunoreactivity for CD34 and CD117 were seen 
throughout the tumors (Figure 9C and D). Conversely, the 

tumor cells were negative for both muscle markers (smooth 
muscle actin, desmin) and neural markers (S-100 protein, 
neuron specific enolase).

DISCUSSION
The boundaries of  the presacral region include the pos-
terior wall of  the rectum and the sacrum. This space ex-
tends superiorly to peritoneal reflection and inferiorly to 
rectosacral fascia and the supralevator space. Laterally, the 
area is bordered by the ureters, the iliac vessels, and the 
sacral nerve roots. Because this area contains totipotential 
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Figure 3  Tailgut cyst associated with mucinous adenocarcinoma in a 52-year-old woman. A, B: The rectum is compressed and shifted to the front but without 
evidence of invasion. The cystic portion (black arrows) is hyperintense, and the malignant portion (white arrows) presents as irregular margin with intermediate signal 
intensity on T2-weighted fat-suppression (A) and Sagittal T2-weighted images (B); C: Photomicrograph of the tumor shows a small cluster of atypical cells in stroma.

A B C

Figure 4  Adenocarcinoma of the anal duct in a 71-year-old woman. A, B: Axial T1-weighted magnetic resonance (MR) image shows a low signal mass with irregular mar-
ginal in the retrorectal space and high signal on T2-weighted MR image; C: The mucin, which forms the major tissue component of mucinous tumor, shows high signal intensity 
(white arrows) on fat-suppressed T2-weighted image; D: The gland shows irregular features with cellular hyperchromatin and the stroma shows marked desmoplasia.

A B C D

Figure 5  A 59-year-old man with mucinous adenocarcinoma caused by anal fistula. A: Axial fat-suppressed T2-weighted magnetic resonance image shows a 
horse-shoe mass with typical mesh-like enhancing areas (arrows). The mass has a internal fistula connected to the anorectum (arrows); B: Microscopy shows a single 
or small cluster of atypical cells floating in mucin pool and bundles of collagen with hyaline degeneration in stroma.

A B
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cells that differentiate into three germ cell layers, a mul-
titude of  tumor types may be encountered. Traditionally, 
these lesions are divided into congenital, inflammatory, 
neurogenic, osseous and miscellaneous types[3,4]. Clini-
cal diagnosis may be delayed because of  non-specific 
symptoms. Symptomatic patients typically complain of  
vague, longstanding pain in the perineum or low back, and 
change in bowel habit[1,5,8]. Because detection is often dif-
ficult and delayed, patients frequently present with tumors 
that have reached a considerable size and involve multiple 

organ systems, thus complicating their treatment. Singer  
et al[12] reported 7 patients who underwent an average of  
4.7 invasive procedures or operations before the correct 
diagnosis of  a retrorectal lesion was made.

The diagnosis and management of  these tumors has 
evolved in recent years because of  improved imaging 
modalities, especially the MRI. MRI is often used in diag-
nosing and managing the patients with presacral tumors, 
as it can provide excellent anatomic detail and soft-tissue 
contrast. Kim et al[13] asserted that for the evaluation of  a 
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Figure 6  A 52-year-old man with mucinous adenocarcinoma caused by anal fistula. A, B: The mass displays heterogeneous intensity on T2-weighted magnetic 
resonance image. There is a fistula between the mass and the anus (black arrow) and an internal opening in anorectum (white arrow).

A B

Figure 7  Primary retrorectal adenocarcinoma in a 33-year-old man. A, B: The mass displays low signal intensity, without rim (black arrows) on T1-weighted mag-
netic resonance (MR) image, and high signal intensity of the irregular border (white arrows) on fat-suppressed T2-weighted MR image; C: Microscopy shows irregular 
glands of variable sizes and atypical tumor cells. The stroma shows desmoplasia.

A B C

Figure 8  Gastrointestinal stromal tumors of rectum in a 44-year-old man. A well-circumscribed, smooth, intramural mass with exophytic growth expanded from 
the rectal wall and extended to the right ischiorectal fossa. The tumor displays low signal intensity on T1-weighted image (A), and high signal intensity on T2-weighted 
image (B, C). There are some areas of necrosis (black arrows) and fibrotic tissues (white arrows) in the tumor.

A B C
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presacral mass, MRI has the advantage over CT of  being 
able to offer multiplanar capabilities and good tissue con-
trast. MRI is a valuable tool for preoperative evaluation, 
imaging and characterizing lesions, estimating their extent 
and the risk of  malignancy, distinguishing organ-confined 
disease from tumor spread into adjacent structures, and 
deciding upon the most appropriate intervention strate-
gies and imaging follow-up requirements. 

About half  of  the presacral tumors are congeni-
tal lesions, and most of  them are developmental cysts 
(epidermoid, dermoid, tailgut cysts, and teratomas). On 
MRI, presacral cyst usually has low signal intensity on T1-
weighted images and high signal intensity on T2-weighted 
images[8]. However, it may have high signal intensity on 
T1-weighted images due to presence of  mucinous materi-
als, high protein content, or hemorrhage in the cyst[6,8]. All 
of  the presacral cysts in our cases were hypointense on 
T1-weighted images and hyperintense on T2-weighted im-
ages. Among the presacral cystic masses, epidermoid cyst, 
dermoid cyst, rectal duplication cyst, and meningocele are 
usually unilocular[14]. The presence of  fat content on fat-
saturated images is suggestive of  a dermoid cyst[8]. Rectal 
duplication cysts often communicate with the rectal lumen 
and are anterior to the rectum. Anterior meningocele is a 
well-defined unilocular thin-walled, fluid-filled lesion of  
the retrorectal space with a stalk that may be seen com-
municating with the thecal sac. In contrast, tailgut cyst 
is usually multicystic[6]. In our study, we observed that 
epidermoid cysts and dermoid cysts appeared unilocular 
on MRI, and tailgut cysts appeared as a large cyst accom-
panied by small peripheral cysts. We believe that the uni-
locular or multilocular characteristics are very important 

because of  the malignant potential of  a tailgut cyst. A few 
cases of  degenerated tailgut cysts have been documented 
in the literature[6,15-17]. The possibility of  malignant trans-
formation must be considered in the presence of  hetero-
geneous tumor. Our findings, that a cystic lesion displayed 
heterogeneous signal intensity on T2-weighed MR images 
with markedly irregular wall, and the malignant portion 
presented as irregular margin with intermediate signal in-
tensity on T2-weighted and fat-suppression, are consistent 
with what has been described in the literature[6,17]. 

MRI is useful in predicting whether a tumor is benign 
or malignant. A cystic tumor with a smooth, well-circum-
scribed margin and no features of  invasion or enhance-
ment with gadolinium is benign, and a heterogeneous 
tumor, or a solid tumor with an irregular margin, is usually 
malignant[9]. The six solid tumors were malignant con-
firmed by histopathology in this series. Two patients with 
adenocarcinoma arising from fistula-in-ano displayed pre-
sacral tumor. Several characteristic MRI findings may help 
diagnose mucinous adenocarcinoma arising from fistula-
in-ano. Histopathologically, mucinous colorectal carcino-
mas comprise large pools of  extracellular mucin lined by 
columns of  malignant cells, cords and vessels, which give 
rise to a typical mesh-like internal structure[18]. The mucin, 
which forms the major tissue component of  mucinous 
tumors, has high signal intensity on T2-weighted fast SE 
images. Two authors reported that a fistula between the 
mass and the anus is a characteristic finding of  mucinous 
adenocarcinoma arising from fistula-in-ano on MRI[19,20]. 
Two patients showed a fistula tract between the mass and 
the anus in agreement with the previous reports.

GIST is a non-epithelial neoplasm arising from the 

5827 December 14, 2010|Volume 16|Issue 46|WJG|www.wjgnet.com

Figure 9  Retrorectal gastrointestinal stromal tumors in a 51-year-old woman. A, B: T2-weighted magnetic resonance images show a large retrorectal mass, in 
which some necrosis presents hyperintensity (black arrows); C: Histopathology shows spindle cells and cytoplasmic vacuoles; D, E: On immunohistochemical studies, 
diffuse and strong immunoreactivity for CD117 and CD34 are seen.

A B

C D E
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wall of  the gastrointestinal tract. GIST is thought to 
originate from the interstitial cell of  Cajal, an intestinal 
pacemaker cell[21]. GISTs are most often located in the 
stomach (39%-70%) and small intestine (20%-35%), 
whereas the colon and rectum (5%-12%) are less com-
mon locations[22-25]. Some GISTs primarily arise in the 
omentum, mesentery, or retroperitoneum and are unre-
lated to the tubular gastrointestinal tract. It is even rarer 
that GIST originates from presacral space. On MRI, solid 
portions of  tumor typically show low signal intensity on 
T1-weighted images, intermediate to high signal intensity 
on T2-weighted images, and enhancement after adminis-
tration of  gadolinium[26]. The markedly high signal seen 
on T2-weighted MRI should be considered as a feature 
strongly indicating a diagnosis of  GIST[27]. GISTs usually 
involve the muscularis propria of  the gastrointestinal wall, 
so the characteristic image is that of  a well-circumscribed, 
smooth, intramural mass with exophytic growth. The case 
with rectal GIST in this series presented as well-defined, 
eccentric mural mass that expanded the rectal wall and 
extended into the right ischiorectal fossa. As in GISTs at 
other locations, central areas of  necrosis could be seen in 
our cases.

Adenocarcinomas of  the presacral region are distinctly 
unusual. Most of  the cases represent direct extension or 
metastatic spread from rectal cancer. Although malignant 
replacement of  these cysts is possible, complete replace-
ment of  the cyst epithelium and other elements by adeno-
carcinoma has not been reported[5]. However, potential 
sources such as gastrointestinal, pancreatic and prostatic 
tissues were eliminated and no evidence of  a developmen-
tal cyst was found histopathologically in this case. The tu-
mor described in the present report should be regarded as 
a primary presacral adenocarcinoma, as reported by Zamir 
et al[5] and Puccio et al[28]. Pelvic MRI demonstrated a ret-
rorectal heterogeneous solid lesion on both T1-weighted 
and T2-weighted images and a markedly high signal was 
seen on T2-weighted images after fat-saturation.

A further benefit of  MRI being confirmed is whether 
routine preoperative biopsy is necessary[29]. Historically, the 
role of  preoperative biopsy of  retrorectal tumors has been 
a controversial topic in the general surgery. When preop-
erative MRI is available, the indications for biopsy can be 
limited to patients whose mass may represent metastatic 
disease or lymphoma[9]. The risk of  a routine biopsy can, 
therefore, be avoided.

Retrorectal tumors can be best managed by surgery. 
Careful surgical planning is important by selecting appro-
priate approaches, such as an anterior approach (abdomi-
nal), posterior approach (perineal), or a combined abdom-
inoperineal approach. MRI will help define the margins 
of  resection and the relationship between the tumor and 
the sacral level. If  the tumor is positioned below the mid-
body of  S3, a perineal approach can be considered. All 
tumors that extend above S3 often require an abdominal 
or combined approach. 

In conclusion, retrorectal tumor is a rare entity that 
is difficult to diagnose. Our series supports that MRI is a 
useful examination when a retrorectal tumor is suspected. 

Cystic lesions with a smooth wall on MRI are typically 
benign, whereas heterogeneous or solid tumors are usually 
malignant. However, final diagnosis should be based on 
the pathological examination after surgical resection. MRI 
is a helpful technique to define the extent of  the tumor, 
its relationship to the surrounding structures and also to 
demonstrate possible complications in order to choose 
the best surgical approaches.
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