
Vol:.(1234567890)

Abdominal Radiology (2019) 44:1644–1674
https://doi.org/10.1007/s00261-019-01930-7

1 3

REVIEW

Ischiorectal fossa: benign and malignant neoplasms of this “ignored” 
radiological anatomical space

S. C. Faria1,3 · S. B. Elsherif1 · T. Sagebiel1 · V. Cox1 · B. Rao1 · C. Lall2 · P. R. Bhosale1

Published online: 6 April 2019 
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Purpose  To review the pertinent anatomy and the imaging features of common and uncommon benign and malignant neo-
plasms and masses of the ischiorectal fossa.
Results  The ischiorectal or ischioanal fossa is the largest space in the anorectal region. The benign neoplasms that develop 
in the ischiorectal originate from the different components that forms the fossa including vascular tumors such as aggres-
sive angiomyxoma or hemangioma; neural tumors as plexiform neurofibroma or schwannoma; fat tumors as lipoma; skin/
skin appendages tumors as hidradenoma papilliferum; smooth or skeletal muscle tumors as solitary fibrous tumor. The 
malignant neoplasms that develop in the ischiorectal fossa also originate from different components that forms the fossa 
including vascular tumors such as angiosarcoma, neural tumors as malignant granular cell tumor and malignant peripheral 
nerve sheath tumor; fat tumors as liposarcoma; smooth or skeletal muscle tumors as leiomyosarcoma, rhabdomyosarcoma, 
malignant PEComa, or undifferentiated pleomorphic sarcoma. Additionally, the ischiorectal fossa can also harbor second-
ary hematogenous metastases and be affected by direct invasion from neoplasms of adjacent pelvic organs and structures. 
Furthermore, other miscellaneous masses can occur in the ischiorectal fossa including congenital and developmental lesions, 
and inflammatory and infectious processes.
Conclusion  Knowledge of the anatomy, and the spectrum of imaging findings of common and uncommon benign and malig-
nant neoplasms of the ischiorectal fossa is crucial for the radiologists during interpretation of images allowing them to make 
contributions to the diagnosis and better patient management.

Keywords  Ischiorectal fossa · Anorectal space · Aggressive angiomyxoma · Plexiform neurofibroma · Liposarcomas · 
Malignant granular cell tumors

Introduction

The ischiorectal or ischioanal fossa is the largest space in 
the anorectal region. It is a pyramidal shaped space situated 
bilaterally to the inferior aspect of the rectum and anus with 

its base directed to the surface of the perineum and its apex 
directed anteromedially towards the pubic symphysis [1].

Neoplastic lesions of the ischiorectal fossa are rare, 
however, a wide range of benign and malignant tumors and 
masses (Figs. 1, 2) can occur in the ischiorectal fossa mak-
ing it important to discuss this space. The neoplasms that 
develop in the ischiorectal originate from the different com-
ponents that form the fossa including vessels, nerves, fat, 
skin, and muscles. The benign neoplasms (Fig. 1) include 
vascular tumors as aggressive angiomyxoma or hemangi-
oma; neural tumors as plexiform neurofibroma or schwan-
noma; fat tumors as lipoma; skin/skin appendages tumors as 
hidradenoma papilliferum; and smooth or skeletal muscle 
tumors as solitary fibrous tumor. The malignant neoplasms 
(Fig. 2) that develop in the ischiorectal fossa also originate 
from the different components of the fossa including ves-
sels, nerves, fat, skin, and muscles. They include vascular 
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tumors as angiosarcoma, neural tumors as malignant granu-
lar cell tumor and malignant peripheral nerve sheath tumor; 
fat tumors as liposarcoma; and smooth or skeletal muscle 
tumors as leiomyosarcoma, rhabdomyosarcoma, malignant 
PEComa, or undifferentiated pleomorphic sarcoma. Addi-
tionally, the ischiorectal fossa can also harbor secondary 
hematogenous metastases and be affected by direct invasion 
from neoplasms of adjacent pelvic organs and structures. 
Furthermore, other miscellaneous masses can occur in the 
ischiorectal fossa including congenital and developmental 
lesions, and inflammatory and infectious processes [2].

Cross-sectional imaging plays a crucial role in depicting 
the anatomy and evaluating the extent of disease involving 
the ischiorectal fossa. Computed tomography (CT) and mag-
netic resonance imaging (MRI) are essential in the evalua-
tion of pathologies affecting the ischiorectal fossa defining 
the size, anatomic origin, and relationship to adjacent struc-
tures, extent, and internal characteristics of the benign and 
malignant neoplasms of the ischiorectal fossa. Most recently, 
Fluro-deoxy-glucose Positron Emission Tomography (FGD-
PET) helps in the functional evaluation of the neoplastic 
masses [3].

Knowledge of the anatomy of the ischiorectal fossa 
allows a better understanding of the benign and malignant 

neoplasms and masses that may arise from it. In this picto-
rial essay, we review the pertinent anatomy and anatomic 
landmarks of the ischiorectal fossa, discus the roles of dif-
ferent images modalities and illustrate the characteristic 
imaging features of common and uncommon benign and 
malignant neoplasms and masses that originate primarily 
within the ischiorectal fossa and the secondary involvement 
by other pathologies from adjacent pelvic organs affecting 
the ischiorectal fossa. This knowledge will contribute to the 
differential diagnosis and interpretation of the images allow-
ing a better care and management of the patients.

Normal anatomy

The ischiorectal fossa is the largest space in the anorectal 
region. The right and left ischiorectal spaces communicate 
posteriorly through the deep postanal (retro-sphincteric) 
space [1]. It is bounded medially and superiorly by the leva-
tor ani muscle and medially by the external anal sphincter 
muscles; laterally by obturator internus muscle and obtura-
tor fascia; anteriorly by the superficial and deep transverse 
perineal muscles; posteriorly by the lower border of gluteus 
maximus muscle and the sacrotuberous ligament; and infe-
riorly by the skin of the perineum [1–3]. The ischiorectal 
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fossa is supplied by the rectal and scrotal or labial branches 
of the internal pudendal vessels, in addition to the branches 
of the pudendal nerve [3, 4]. The pudendal canal runs along 
the lower lateral wall of the ischiorectal fossa, just medial 
to the obturator internus muscle and transmits the pudendal 
nerves and internal pudendal artery and vein.

The contents of the ischiorectal fossa include adipose tis-
sue, vessels, lymphatics trunks, and nerves. The lobulated 
adipose tissue acts as fat bearing for the rectal and anal 
motions. Moreover, the pumping action of this space can 
increase the lymphatic drainage of the region to the internal 
iliac lymph nodes, enhancing the spread of rectal carcinoma 
[4]. Understanding the anatomy of the ischiorectal fossa is 
crucial for compiling a differential diagnosis of a wide vari-
ety of pathologies that can occur at that location and can also 
be used for treatment planning. [3, 4] (Figs. 3, 4).

Benign neoplasms

Aggressive angiomyxoma

Aggressive angiomyxoma is the most common primary 
tumor in the ischiorectal fossa [3]. It is a benign mesenchy-
mal tumor that has a gelatinous appearance macroscopically. 

Microscopically, it is formed of spindle cells, stellate cells, 
and scattered vessels in a myxoid background of collagen 
fibers, without nuclear atypia or mitosis [2, 3].

Aggressive angiomyxoma usually has specific clinical 
and radiological features. They have a predilection for the 
perineum and pelvis of middle-aged women and usually 
present as a perineal mass associated with pelvic or per-
ineal pain, urinary frequency, or dyspareunia [5]. They are 
locally infiltrative tumors with finger-like projections dis-
placing nearby structures, but they don’t have a metastatic 
potential [3, 5, 6].

On ultrasound, angiomyxoma appears as hypoechoic soft 
tissue mass that may present some cystic features [5]. On 
CT, it presents as a well-defined iso- or hypoattenuating 
mass with swirling internal pattern on post-contrast images, 
or cystic appearing mass with some solid components [2, 7]. 
MRI features include iso- to hypointense signal intensity 
relative to the muscle on T1WIs; high signal intensity on 
T2WIs (due to the myxoid matrix) with the characteristic 
“swirling” or “laminated” pattern consisting of alternating 
layers of lower intensity component within the high signal 
tumor; in addition to a heterogeneous avid post-contrast 
enhancement (Fig. 5) [3, 7–9]. On imaging, the tumor usu-
ally displaces neighboring pelvic structures without direct 
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invasion [2, 3] [7]. They are treated with surgical resec-
tion but approximately 70% of angiomyxoma cases recur 
after 2 years [7]. Although these tumors are not malignant, 
Satheshkumar et al. [6] described a rare case of angiomyofi-
brosarcoma in the ischiorectal fossa, in which histological 
examination revealed low-grade sarcomatous changes in an 
undetermined pre-existing lesion of angiomyxoma or angio-
myofibroblastoma [6].

Vascular anomalies

Vascular anomalies are divided into vascular malformations 
and hemangiomas based on their endothelial origin [10, 11]. 
Vascular malformations are developmental anomalies that 
often result from abnormal development in the blood vessels 
and they persist or grow slowly. Meanwhile, hemangiomas 
are true neoplasms that expand rapidly postnatal and regress 
slowly during childhood [10]. Hemangiomas and vascular 
malformations rarely develop in the ischiorectal fossa [12].

MRI is the modality of choice to depict vascular anom-
alies in the ischiorectal fossa as it can also help to diag-
nose hemangiomas and to differentiate between slow-
flow and high-flow vascular malformations (Fig. 6) [11]. 

Hemangiomas appear as bright lesion on T2WI. Slow-flow 
venous malformations appear bright on fat-suppressed 
T2WIs, while high-flow arterial malformations contain sig-
nal voids that represent phlebolith and calcifications [10]. In 
addition, post-contrast T1 sequence in MRI shows enhancing 
vessels with signal voids [10]. Vascular malformations may 
be associated with syndromes such as Klippel–Trénaunay 
syndromes [11].

Plexiform neurofibroma

Plexiform neurofibroma is an overgrowth of endoneurial 
myxomatous tissue, Schwann cells and collagen fibers that 
form multiple masses along the course of the affected nerves 
[13]. They are pathognomonic of neurofibromatosis type 1 
(NF1) [14]. Plexiform neurofibroma commonly involves 
extremities, neck, mediastinum, and pelvis [2].

Pelvic plexiform neurofibroma involving the pudendal 
nerve presents as a mass in the ischiorectal fossa which 
can also displace the bladder and rectum [2]. They appear 
as poorly enhancing masses with low attenuation on CT 
images [2, 13]. MRI is the modality of choice to show the 
size and actual extent of plexiform neurofibromas [14]. 

Fig. 3   Illustration of the anatomy of the ischiorectal fossa
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MRI characteristics (Fig. 7) include signal intensity higher 
than muscle in T1WI and hyperintense signal on T2WI 
[13]. Moreover, neurofibromas typically have a target-like 
appearance on T2WI, with a central low signal intensity and 
peripheral high signal intensity [15]. T1WI shows hyperin-
tense intratumoral septations which correspond to the mye-
linated axons [13]. Furthermore, MRI can distinguish the 
thickened perineurium surrounding the tumor [13]. A plexi-
form neurofibroma can undergo sarcomatous transformation 

into malignant peripheral nerve sheath tumors (MPNSTs) 
[13].

Schwannoma

Schwannomas are benign encapsulated nerve sheath neo-
plasms that arise from cranial nerves as well as peripheral 
nerves of the neck, mediastinum, and extremities [16]. 

Fig. 4   Ischiorectal fossa anatomy. MRI pelvic images depicting the 
anatomical location and boundaries of the ischiorectal fossa. a Coro-
nal T2WI shows the levator ani muscle (white arrows) that forms the 
superior border of the ischiorectal fossa and the external anal sphinc-
ter (white arrowheads) that limits its medial borders. b Axial T2WI 

shows the levator ani muscle (white arrow) and the obturator inter-
nus muscles (*) that outline the IRF laterally. c Axial T2WI shows 
the external anal sphincter (white arrowhead). R rectum, A anus, IRF 
ischiorectal fossa
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Pelvic schwannoma arising from the pudendal nerve is a 
rare entity of peripheral schwannomas [16]. Histopathologi-
cally, schwannoma is composed of spindle cells character-
ized by elongated or ovoid nuclei and no atypia [17, 18]. 
Schwannomas are usually discovered incidentally as a large 
perineal mass. However, they can present occasionally with 
non-specific pelvic pain, mass, or pressure symptoms as 
dysuria or dyschezia [17].

Schwannoma appears as a well-circumscribed ovoid or 
spherical mass on CT images with heterogeneous contrast 
enhancement [17, 18]. MRI features of schwannoma include 
low signal on T1WIs; high signal on T2WIs; and heteroge-
neous contrast enhancement (Fig. 8) [17, 19]. Schwannomas 
are non-aggressive lesions but incompletely resected tumors 
can recur [18].

Lipoma

Lipomas are the most common benign neoplasms of the 
soft tissues. They originate from adipose tissue [20]. Lipo-
mas can occur almost anywhere in the body; however, it is 
uncommon for lipomas to arise in the ischiorectal fossa [2]. 
Lipomas usually present as a painless soft tissue mass [21]. 
On CT, lipoma has density similar to subcutaneous fat [22]. 
On MRI, lipoma has high signal intensity on T1WIs, low 
signal intensity on T2WIs, and suppressed signal on both 
fat-saturation and STIR sequences [20]. Some lipomas have 
also intratumoral fibrovascular septa that appear as soft tis-
sue attenuation on CT and hypointense on T1WIs [2]. On 
imaging, large septated lobulated lipomas can be difficult to 
distinguish from low-grade liposarcoma [2]. Large lipomas 
are usually managed through surgical excision [2].

Hidradenoma papilliferum

Hidradenoma papilliferum is a rare benign tumor of cuta-
neous appendages which usually involve the anogenital 
region. It arises from mammary-like apocrine glands around 
the anus and vulva [21, 23]. Hidradenoma papilliferum is 
usually asymptomatic, but may present with itching, or dis-
charge and bleeding in case of ulcerating large lesions [24]. 

Radiological features (Fig. 9) include a hypodense lesion 
on CT and a hypointense lesion on T1WI and hyperintense 
lesion on T2WI on MRI [23]. Although the malignant 
change of hidradenoma papilliferum to adenocarcinoma or 
adenosquamous carcinoma has rarely been reported, surgical 
resection remains the definitive therapy [23, 24].

Solitary fibrous tumor

Solitary fibrous tumors (previously called hemangioperi-
cytomas) are rare tumors of mesenchymal origin that usu-
ally has a hemangiopericytoma-like vascular pattern [25, 
26]. Although they usually arise in the pleura, extrapleural 
tumors have occasionally been reported [27]. Myxoid soli-
tary fibrous tumor is a rare histological subtype of these 
uncommon neoplasms [25]. In 2003, Yap et al. [25] pre-
sented a case of myxoid solitary fibrous tumor in the ischio-
rectal fossa in a 41-year-old man who presented with a 
progressively enlarging perianal lump [25]. Although extra-
pleural solitary fibrous tumors are often benign, [25] 20% 
of these tumors can be malignant [28]. Malignant features 
include marked cellular atypia and mitosis, in addition to 
infiltrative growth pattern [29].

On MRI, solitary fibrous tumors often show iso- or 
hypointense signal on T1WI; heterogenous signal intensity 
on T2WIs, depending on the main element of the tumor; 
and heterogeneous contrast enhancement (Fig. 10) [29, 30]. 
The low T2 signal intensity correlates with the high collagen 
content of the tumor. Meanwhile, the high T2 signal inten-
sity is linked to myxoid degeneration and hypercellularity of 
the tumor [30]. CT shows circumscribed lobulated isodense 
soft-tissue mass with some occasional dispersed calcifi-
cations and variable enhancement on contrast-enhanced 
images. Moreover, the tumor might demonstrate some 
hypodense areas which correlate with cystic or necrotic 
changes [28]. Furthermore, FDG-PET is a helpful tool in 
the staging of these tumors, in addition to differentiating 
benign, low- and high-grade lesions. Benign solitary fibrous 
tumors are managed by complete surgical resection and they 
may recur in 10–15% of cases [25].

Miscellaneous benign lesions

Tailgut cyst

Tailgut cyst, also known as retrorectal cystic hamartoma, is 
a rare congenital anomaly that arises from remnants of the 
embryonic hindgut (tailgut) [3]. It is usually located in the 
retrorectal space above the levator ani but it can occasion-
ally descend along the posterolateral border into the ischio-
rectal fossa [3, 12]. Grossly, tailgut cyst is a unilocular or 

Fig. 5   60-year-old female with a pelvic mass. a–c Pelvic MRI, Axial 
T1WI (a) and axial SPIR T2WI (b) showing a large mass (white 
arrow) in the right ischiorectal fossa with low signal in T1WI and 
high signal in T2WI (white arrow) with intense enhancement in post-
contrast T1WI (white arrow) (c). d, e Pelvic MRI, Coronal (d) and 
Sagittal (e) post-contrast T1WIs demonstrate the mass (white arrow) 
extending from the ischiorectal fossa to the right gluteal region. Note 
the laminated appearance. f Axial PET/CT image shows the afore-
mentioned mass (white arrow) with low level FDG uptake. Biopsy 
confirmed the diagnosis of aggressive angiomyxoma

◂
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multiseptated mass that adheres to the sacrum or the rec-
tum without being connected with the rectal lumen. It can 
be lined by various epithelia that often undergo dysplastic 
changes [2, 3]. It is filled with clear fluid or mucoid material 
and it is usually surrounded by scattered bundles of smooth 
muscles [31].

Although tailgut cysts are usually discovered inciden-
tally, some patients can present with rectal or perineal pain, 
mass on digital rectal examination, or recurrent anorectal 
abscesses or fistulas [2, 31]. They appear as a retrorectal 
complex mass with internal echoes on ultrasound imaging. 
On CT, tailgut cysts appear as a well-defined mass with pre-
served fat planes and no invasion of surrounding structures. 
They may have density similar to that of water or soft tissue 
depending on its content [2, 12, 31]. In case of infection or 
malignant degeneration, the tailgut cyst may show loss of 
discrete margins, in addition to wall thickening [31, 32]. On 
MRI, the tail gut cyst has a low signal intensity on T1WIs 
and high signal intensity on T2WIs (Fig. 11). However, 
T1WIs might show high signal intensity in case of hemor-
rhage or high protein content [32].On T2WIs, tail gut cysts 
have a multilocular appearance with internal septa [32].

Perineal epidermal cyst

Epidermal cysts are the most common benign cutaneous 
cysts. Although they can be found anywhere, they are typi-
cally seen on the scalp, face, neck, trunk, and back [33, 34]. 
They are pathologically classified as retention cysts of the 
epidermis [35]. They appear as unilocular circumscribed 
cysts with multilayered wall of squamous epithelium. How-
ever, unlike dermoid cysts, they don’t contain specialized 
skin appendages such as hair follicle or sweat and sebaceous 
glands [34]. Although epidermal cysts are usually confined 
to the epidermis and subcutaneous region, they may rarely 
extend to the retrorectal area or ischiorectal fossa in large 
lesions [34, 35]. Epidermal cysts are usually slow-growing 
and asymptomatic except in cases of secondary infection or 
inflammation [33]. They are usually found incidentally in 
imaging studies performed for other reasons. They present as 

well-demarcated round or ovoid lesions with density similar 
of the water. Kransdorf et al. [36] reported that the presence 
of debris in a cystic lesion is characteristic of an epidermal 
cyst [36]. On MRI, they usually appear with high signal 
intensity on T2WI with variable low signal components 
and some bright foci on T1WI that usually shows central 
non-enhancement and peripheral thin rim enhancement after 
intravenous injection of contrast (Fig. 12) [3, 37].

Pedunculated subserous leiomyoma

Leiomyomas, also known as fibroids or myomas, are the 
most common gynecologic pathology with an incidence of 
20–30% in the reproductive age women [38]. Leiomyoma 
is a benign neoplasm that is composed of whorled smooth 
muscles and fibrous stroma anchored in the uterine muscu-
lar wall [38]. These tumors are not encapsulated, but they 
appear well-circumscribed and enclosed by a pseudocapsule 
[38]. According to their location, leiomyomas are divided 
into submucosal, intramural, or subserosal [38]. Peduncu-
lated subserous leiomyomas are attached to the uterus by 
a stalk [38]. Subserous fibroids are usually asymptomatic. 
However, pedunculated subserous fibroids may present 
with acute pain if they undergo torsion. Furthermore, they 
can extend between the folds of the broad ligament or even 
extend into the ischiorectal fossa [38].

Ultrasonography is the primary imaging modality for the 
diagnosis of subserous leiomyomas [39]. CT depicts well-
circumscribed mass with solid consistency and attenuation 
values similar to the uterus (Fig. 13) [39]. Calcifications or 
cystic changes may appear in large tumors [39]. MRI is the 
most accurate imaging modality to demonstrate and local-
ize leiomyomas [38]. They appear as a uniform hypointense 
mass in T2WIs and isointense on T1WIs [38, 40]. While 
degenerated leiomyomas have variable appearances on 
T1WIs, and T2WIs [38].

Perineal endometriosis

Endometriosis is the presence of ectopic endometrial tissue 
outside the uterine cavity [41]. Most common sites for endo-
metriosis include peritoneal surfaces, ovaries, and uterine 
ligaments. It rarely involves the vulva, vagina, and perineal 
area [41]. Perineal endometriosis may develop at the site of 
previous gynecological surgery such as cesarean section, 
episiotomy, or laparoscopy [3].

Ultrasonography is less sensitive than MRI in the diag-
nosis of deep pelvic endometriosis [41]. Meanwhile, MRI 
has 90–92% sensitivity and 91–98% specificity for the diag-
nosis of endometriosis [41]. In addition, MRI is able to 
detect tiny masses and delineate their extent and relations 

Fig. 6   6-year-old female presents with a discoloration on the left but-
tock. a Ultrasonography image showing serpiginous vessels (arrow) 
within the subcutaneous tissues of the left buttock region. b–d Pelvic 
MRI, Axial T1WI (b), T2WI (c) and post-contrast T1WI (d) show a 
lobulated soft tissue mass (white arrows) with serpiginous and tubu-
lar structures, measuring approximately 6 cm × 4.9 cm in the subcu-
taneous fat of the left ischiorectal fossa. The mass shows T1 hypoin-
tense signal similar to the muscle, diffuse T2 hyperintense signal, and 
enhancement of the core of the lesion on the post-contrast image. 
This mass abuts and displaces the rectum to the right. e, f Pelvic 
MRI, Coronal T1WI (e) and T2WI (f) show the lobulated contours of 
the mass (white arrows) that was confirmed as hemangioma

◂
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to surrounding tissues [41]. MRI features of perineal endo-
metriosis include ill-defined nodule with hyperintense foci 
on T1- and T2WIs (Fig. 14) [3]. Sometimes biopsy and his-
tological examination are necessary to exclude malignancy, 
particularly when endometriosis develops in post-menopau-
sal women [41]. 0.3–1% of surgical scar endometriosis may 
undergo malignant transformation [42].

Fig. 7   65-year-old female with neurofibromatosis. a, b Axial CT 
image (a) showing multiple hypodense soft tissue nodules (arrows), 
some partially calcified, within the bilateral ischiorectal fossae 
that do not show FDG uptake on the PET/CT image (b). c–e Pelvic 
MRI, Axial T1WI (c), T2WI (d) show multiple T1-hypointense and 
T2-hyperintense soft tissue nodules of varying sizes (arrows) within 
the bilateral ischiorectal fossae. d Some nodules presents the target-
like appearance with a central low signal and peripheral high signal 
intensity (arrowhead) and enhancement on the post-contrast T1WI 
image (e). f Pelvic MRI, Coronal T2WI shows the multiple neurofi-
bromas

◂

Fig. 8   65-year-old female with a pelvic mass for which she under-
went MRI assessment of the pelvis. a, b Axial T1WI (a) and T2WI 
(b) showing a large well-circumscribed mass (white arrows) measur-
ing 6.6 × 5.4 cm in the left ischiorectal fossa fat with intermediate sig-
nal in T1WI and increased signal in T2WI likely representing mucin, 
proteinaceous or myxoid content. c Axial post-contrast T1WI demon-

strates peripheral enhancement of the mass (white arrow).d Sagittal 
T2WI shows that the mass (white arrow) abuts and is located inferior 
to the levator ani muscle (white arrowhead). Note the hypointense 
rim, likely related to fibrous tissue. Surgical resection confirmed a 
schwannoma
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Condyloma acuminatum

External condyloma acuminata (genital warts) develop in the 
perianal and perigenital areas [43]. Human papilloma virus 
(HPV) is the causative agent of genital warts with type 6, 
11, 16, and 18 are the most common associated virus strains. 
HPV 6 and 11 are associated with typical condyloma acumi-
nata, while HPV 16, 18 are linked to dysplasia and malig-
nant change [44]. They can present singularly, in clusters or 
in plaques. They are flat, dome-shaped, pedunculated, and 
cauliflower-shaped [43]. Clinical presentation includes peri-
anal mass or pain, fistula, abscess, discharge, bleeding, or 
pruritus [45]. It was noted that recurrence is common [43].

In CT, they appear as soft-tissue density with vascu-
larization [46]. In MRI, they are isointense on T1WIs, 
slightly hyperintense on T2WIs, with restricted diffusion 
on DWI, and heterogeneous enhancement after contrast 
injection (Fig. 15) [46]. Extremely large warts are called 
Buschke–Lowenstein tumors (giant condyloma acuminata) 
which are very rare lesions occurring in 0.1% of the popu-
lation [44, 46]. They usually affect immunocompromised 
patients and are associated with high malignancy, recur-
rence, and mortality rates [46]. This disease is considered 
an intermediate step between squamous carcinoma and con-
dyloma acuminatum, or a benign lesion with a malignant 

behavior [46]. Moreover, adjuvant chemotherapy is used in 
addition to the surgery for Buschke–Lowenstein tumors [46].

Primary malignant neoplasms

Malignant granular cell tumor

Granular cell tumor (GCT) is a rare benign soft-tissue tumor 
that most probably arises from Schwann cells. Approxi-
mately, 0.5–2% of GCTs are malignant [47]. Malignant GCT 
are aggressive neoplasm with a high rate of metastasis and 
relapse with a mortality rate of 40–60% [47, 48]. Malignant 
GCTs can be distinguished from benign GCTs via clinical 
assessment, in addition to histological examination [47, 49].

Fig. 9   56-year-old male presents with lower abdominal pain, for 
which he underwent CT abdomen and pelvis for assessment. Axial 
(a) and reconstructed coronal (b) contrast-enhanced CT images of the 

pelvis showing a large mass-like area (white arrowhead) in the peri-
anal region along the levator ani muscle extending to the subcutane-
ous tissues representing a hidradenoma papilliferum

Fig. 10   46-year-old male presents with right buttock pain. a Axial 
post-contrast CT image of the pelvis showing a large lobulated 
enhancing mass (white arrow) within the right ischiorectal fossa 
extending into the right sciatic notch (black arrow). b–d Pelvic MRI, 
Axial T1WI (b), T2WI (c) and post-contrast T1WI (d) show the lobu-
lated mass (white arrow) with low signal in T1WI and high hetero-
geneous signal in T2WI that presents with intense contrast enhance-
ment (white arrow) in the post-contrast image. Note the displacement 
of the fat within the left ischiorectal fossa (black arrowhead in (b). e, 
f Pelvic MRI, Coronal T1WI (e) and Sagittal T2WI (f) demonstrate 
the large tumor (white arrows) in the right ischiorectal fossa. Surgical 
resection confirmed a solitary fibrous tumor (hemangiopericytoma)

◂
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They commonly present in middle-aged female patients 
as asymptomatic slowly growing mass [47]. MR features of 
malignant GCTs include inhomogeneous low to intermedi-
ate signal on T1- and T2WIs; in addition to heterogeneous 
enhancement in T1WIs after gadolinium injection (Fig. 16) 
[50]. They are treated with wide local excision and regional 
lymph node dissection. Annual follow-up was suggested to 
detect any local recurrence which usually precedes meta-
static disease [48].

Liposarcoma

Liposarcomas are the second most common soft-tissue 
sarcoma, after malignant fibrous histiocytoma [20]. Well-
differentiated liposarcoma (WDLPS) and dedifferentiated 
liposarcoma (DDLPS) are the most common histological 
variants of liposarcoma [51]. WDLPS presents usually as a 
slowly growing painless mass that doesn’t metastasize, while 
DDLPS is an aggressive high-grade sarcoma that commonly 
presents with metastases [20].

Although radiological appearance of liposarcoma 
(Fig. 17) can be similar to lipomas, radiological features 
suggestive of malignancy include larger lesion size, broader 
and nodular fibrous septa, mixed fat and non-fatty mass-like 
lesions, and decrease percentage of fat composition [12, 20]. 
WDLPS can present with calcification in 10–32% of cases 
on CT [52].

Enhancing or centrally necrotic nodule is a characteristic 
feature of DDLPS on CT compared to WDLPS [51]. These 
lesions are treated with trans-sacral complete surgical resec-
tion. In addition, post-operative adjuvant chemotherapy can 
improve local control and decrease relapse rates. Further-
more, radiotherapy can be added on an individual case basis 
for high-grade liposarcoma [20].

Leiomyosarcoma

Leiomyosarcoma is a malignant tumor of smooth muscle 
that may arise from muscularis mucosa, muscularis pro-
pria, or the wall of blood vessels [53]. Leiomyosarcomas 
are exceedingly rare in the perianal area [54]. Mehta and 
colleagues [54] were first to report a case of leiomyosar-
coma in the ischiorectal fossa in 2015 [54]. Leiomyosarcoma 
is a non-encapsulated well-defined tumor that is formed of 
sheets of spindle cells with marked nuclear pleomorphism 
[53, 54].

Leiomyosarcoma presents as a submucosal multilobu-
lated firm mass that can be palpated on digital rectal exami-
nation. Although clinical presentation is often indistin-
guishable from anal SCC, anal leiomyosarcoma is usually 
symptomatic when small in size because of its close relation 
to the neural tissue of the anal canal [53]. Leiomyosarcomas 
are generally heterogeneous on CT. Radiological features in 
MRI (Fig. 18) include a low signal on T1WI, a heterogene-
ous high signal on T2WI, and post-contrast enhancement. 
Surgical resection through combined trans-abdominal and 
trans-gluteal approaches is the treatment of choice for ischio-
rectal leiomyosarcoma [54].

Rhabdomyosarcoma

Rhabdomyosarcomas are malignant soft-tissue tumors that 
are derived from rhabdomyoblasts which are the primitive 
precursor of skeletal muscle [55]. They account for 5% of 
childhood malignancies and they rarely present in adults 
[55]. Abdominopelvic rhabdomyosarcomas commonly 
involve the external genitalia and paratesticular tissue; 
perineum and ischiorectal fossa; or the retroperitoneum 
[26, 55].

Rhabdomyosarcomas in the ischiorectal fossa present as 
a perineal, genital, or groin swelling [55, 56]. CT depicts 
the tumor isoattenuating relative to the skeletal muscle 
with hyperattenuating foci of necrosis and hemorrhage 
[26]. On MRI, the tumor is isointense to skeletal muscle 
on T1WIs, and hyperintense to skeletal muscle on T2WIs, 
with moderate to marked heterogeneous contrast enhance-
ment (Fig. 19). Calcification is a rare feature of rhabdo-
myosarcoma [55]. Standard management would be surgi-
cal excision, followed by radiotherapy and chemotherapy 

Fig. 11   68-year-old male with a mass in the tailbone. a Axial CT 
image of the pelvis showing a hypodense lesion (white arrow) in the 
right ischiorectal fossa lateral to the right levator ani muscle (white 
arrowhead). b, c Pelvic MRI, Axial T1WI (b) and fat saturated T2WI 
(c) show T1-hypointense and T2-hyperintense, well-circumscribed 
cystic lesion (white arrows) in the right ischiorectal fossa. d Pel-
vic MRI, Axial post-contrast T1WI demonstrates no enhancement 
(white arrow) in the mass. e, f Pelvic MRI, Coronal (e) and sagittal 
(f) T2WIs show the lesion (white arrow) within the right ischiorectal 
fossa representing a tailgut cyst

◂
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[55]. They have a 5-year survival rate of less than 50% 
[55].

Undifferentiated pleomorphic sarcoma

Twenty percent of soft-tissue sarcoma display no line of his-
tological differentiation and are classified as an undifferenti-
ated sarcoma [26]. Undifferentiated pleomorphic sarcoma 
(previously known as malignant fibrous histiocytoma) is 
the most common subtype [26]. It presents usually as pain-
less expanding soft-tissue mass in the lower extremities or 
retroperitoneum with significant male predominance [57, 
58]. Its occurrence in the ischiorectal fossa is extremely 
uncommon [57]. Grossly they either appear unencapsulated 

and ill-defined or as a well-defined mass with a pseudocap-
sule [57].

Clinical presentation of undifferentiated pleomorphic 
sarcoma is usually non-specific. CT findings include; well-
circumscribed mass of soft tissue attenuation with areas 
of low attenuation in the center representing necrosis or 
hemorrhage; punctate or coarse calcifications; in addition 
to variable contrast enhancement [26]. This tumor depicts 
an intermediate signal in T1WI and T2WI which appears 
heterogeneous in the presence of hemorrhage, calcifications 
or necrosis, in addition to prominent enhancement of solid 
components in post-contrast sequence (Fig. 20). Further-
more, undifferentiated pleomorphic sarcoma is associated 
with high incidence of hematogenous metastases and local 
recurrence [57].

Malignant PEComa

The World Health Organization defines PEComa as a mes-
enchymal tumor that is composed of histologically and 
immunohistochemically distinctive perivascular epithelioid 
cell (PEC) [59]. PEComas are a family of mesenchymal 
tumors including angiomyolipoma, lymphangiomyomato-
sis, clear cell ‘sugar’ tumor of the lung, in addition to a 
group of rare lesions arising at a various visceral and soft 

Fig. 12   51-year-old female with a mass in the coccyx. a, b Axial (a) 
and sagittal (b) CT images of the pelvis showing a hypodense lesion 
(white arrows). c, d Pelvic MRI, Axial T1WI (c) and T2WI (d) show 
a well-demarcated oval lesion (white arrows) posterior to the anus 
with an intermediate signal in T1WI and high signal relative to the 
muscle in T2WIs. e Pelvic MRI, Post-contrast fat saturated T1WI (e) 
shows no central enhancement in the aforementioned mass (white 
arrow) with a peripheral thin rim enhancement after contrast injec-
tion. f Pelvic MRI, Axial diffusion-weighted image shows restricted 
diffusion. The mass was surgically removed and confirmed to be an 
epidermal cyst

◂

Fig. 13   64-year-old female with chronic abdominal pain underwent 
follow-up CT scan of the pelvis for suspicious pancreatic changes. 
Axial (a) and coronal (b) post-contrast CT images of the pelvis show-

ing a round mass (black arrows) in the right ischiorectal fossa, which 
has peripheral calcifications. The round mass is contiguous with the 
uterus (U) representing a pedunculated fibroid
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tissue sites [60]. A subset of this family has a malignant 
behavior [60]. Flope et al. [61] reported that malignant 
PEComas are associated with tumor size larger than 5 cm, 
mitotic index more than 1/50 high power field (HPF), high 
nuclear grade, and necrosis or vascular invasion [61]. 
Malignant PEComas commonly present in the retroperito-
neum, female genital tract, mesentery, or lower extremities 
[62]. Approximately 72% of malignant PEComas metas-
tasize to distant organs as lung, liver, and peritoneum. 

Fig. 14   36-year-old female presented with pelvic pain. a, b Axial (a) 
and reconstructed coronal (b) contrast-enhanced CT images of the 
pelvis showing a mass in the right ischiorectal fossa (black arrows) 
which a thin septation. c, d Pelvic MRI, Axial T1WI (c) and T2WI 
(d) show that this lesion (white arrow) has a high signal intensity on 

the TIWI and T2WI related to blood products representing an endo-
metrioma. Note internal nodularity on the T2WI within the mass 
(white arrow) which represents adenocarcinoma arising from endo-
metriosis

Fig. 15   65-year-old male presents with chronic perineal pain and 
growing perineal mass. a Axial contrast-enhanced CT image of the 
pelvis showing massive scrotal and perineal condyloma (white arrow) 
with extension of the condyloma in the bilateral ischiorectal fossae 
(black arrowheads). b–d Pelvic MRI, Axial T1WI (b) and T2WI (c) 
and post-contrast T1WI (d) show the enormous scrotal and perineal 
condyloma (white arrows) that appears hypointense on T1 WI and 
hyperintense on T2WI with enhancement (white arrow) on the post-
contrast image. The mass extends into both ischiorectal fossae (white 
arrowheads). e, f Pelvic MRI, Coronal (e) and sagittal (f) T2WIs 
show the condyloma (white arrows) and its extension into the ischio-
rectal fossae and represents condyloma acuminata

◂
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Malignant PEComa is a very aggressive disease and asso-
ciated with high mortality [62].

Ultrasound reveals heterogeneous echotexture with 
cystic and necrotic areas in large tumors [62]. On CT, 
they usually appear as a well-circumscribed soft-tis-
sue mass with hypo- to isodense signal compared to 
skeletal muscles, with variable post-contrast enhance-
ment (Fig. 21) [62]. While MRI characteristics include 

hypo- to isointense signal on T1WI; heterogeneous 
hyperintense signal on T2WI; and variable contrast 
enhancement [62].

Secondary involvement

Although, hematogenous metastases within the ischio-
rectal rectal fossa are rare, direct invasion by neoplasms 

Fig. 16   51-year-old male with right buttock discomfort. a Axial 
post-contrast CT image of the pelvis showing a large hypodense 
mass (white arrowhead) in the right ischiorectal fossa. b, c Pel-
vic MRI, Axial T1WI (b) and post-contrast T1WI (c) show a mass 
(white arrowheads) with low signal in T1WI and intense enhance-

ment (white arrowhead) after contrast injection. d Pelvic MRI, cor-
onal T2WI shows extension of the mass (white arrowhead) through 
the right ischiorectal fossa below the levator ani muscle (black arrow-
head). This mass was resected with the diagnosis of malignant granu-
lar cell tumor
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originating from adjacent pelvic organs and structures is 
commonly encountered. For example, primary tumors from 
anus, rectum, prostate, or pelvic bone tumors may invade 
the ischiorectal fossa.

Anorectal cancers

Anal cancers are uncommon with incidence of 
1.5–2:100,000 persons per year [63, 64]. It is closely 
associated with human immune deficiency virus (HIV), 

Fig. 17   61-year-old male presents with growing mass in the left peri-
rectal region, for which he underwent pelvic MRI for assessment. a 
Axial T1WI (a) showing a fatty mass (white arrowhead) in the left 
ischiorectal fossa. b, c Axial T2WI (b), and post-contrast axial T1WI 
(c) show the fatty mass (white arrowheads) in the fossa. Low signal 
intensity soft tissue (white arrows) is noted, which shows contrast 

enhancement in post-contrast image (c). d Coronal T2WI (d) shows 
the heterogeneous mass (white arrowhead) containing fat in the left 
ischiorectal fossa, abutting the rectal wall and extends superiorly 
above the levator ani muscle. The mass was resected with the diagno-
sis of liposarcoma
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human papillomavirus-16 (HPV-16), immune suppres-
sion, and chronic anorectal fistula [2, 63]. 75–95% of 
anal tumors are squamous cell carcinoma (SCC) [2, 65]. 
The symptoms include bleeding, perianal mass, pain, 
itching, ulcer, discharge, or fistula [2, 63]. Anal and 
lower rectal neoplasms can extend into the ischiorectal 
fossa (Figs. 22, 23).

 MRI is an excellent diagnostic modality for the evalua-
tion of anal cancer with a reported sensitivity of 90–100% 
[63]. MRI features of the tumor include high signal intensity 

Fig. 18   34-year-old female presents with nausea and bloating for 
which an abdominal ultrasound was performed and revealed a pelvic 
mass. She underwent CT and MRI for further assessment. a Axial 
contrast-enhanced CT image of the pelvis showing a 6.6  cm mass 
in the right ischiorectal fossa (white arrowhead) with heterogeneous 
contrast enhancement. b–d Pelvic MRI, Axial T1WI (b), T2WI (c) 

and post-contrast T1WI (d) show that the mass (white arrowheads) 
presents with a low signal in T1WI, a heterogeneous high signal in 
T2WI and with enhancement on the post-contrast image. Areas of 
increased T2 signal are noted on the T2 weighted images represent-
ing myxoid tissue (black arrowhead). The mass was resected with the 
diagnosis of myxoid leiomyosarcoma

Fig. 19   21-year-old male presents with a left buttock pain. a, b Axial 
(a) and reconstructed coronal (b) contrast-enhanced CT images of 
the pelvis showing large 7.5 × 4.7 cm mass (white arrowhead) in the 
left ischiorectal fossa with heterogeneous contrast enhancement. c, 
d Pelvic MRI, Axial T1WI (c) and T2WI (d) show a heterogeneous 
multiloculated mass (white arrowhead) in the left ischiorectal fossa 
with areas of high signal in T1- and T2WI. e Pelvic MRI, Axial post-
contrast T1WI depicts contrast enhancement (white arrowhead) in the 
mass. f Pelvic MRI, Coronal T2WI shows the large heterogeneous 
mass (white arrowhead) that was resected with the diagnosis of rhab-
domyosarcoma. Fluid–fluid levels are noted in the mass likely related 
to internal hemorrhage

◂
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Fig. 20   52-year-old female presents with right buttock pain. Axial 
post-contrast T1WI (a) and fat sat T2WI (b) showing an enhancing 
pelvic mass (white arrowheads) that fills the entire right ischiorec-
tal fossa. The tumor involves the lower sacrum and the surround-

ing muscles. Areas of increased signal noted on the T2WI (white 
arrow) represent cystic changes within the lesion suggesting necrosis. 
The tumor was proven to be undifferentiated pleomorphic sarcoma 
(malignant fibrous histiocytoma) after surgical excision

Fig. 21   69-year-old female presents with buttock discomfort while 
sitting. Axial precontrast (a) and contrast-enhanced (b) CT images of 
the pelvis show the large hypodense mass (white arrowheads) within 

the left ischiorectal fossa with mild enhancement after IV injection of 
contrast (b). The mass was resected with the diagnosis of high-grade 
malignant PEComa
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compared to the nearby muscles in T2WIs; low to intermedi-
ate signal intensity on T1WI; and marked enhancement with 
gadolinium injection [63]. CT demonstrates non-enhancing 
iso- or hypodense anal mass with peripheral calcification 

that can extend into the ischiorectal fossa [2]. Asymmetric 
sphincteric or levator ani thickness, and linear stranding in 
the ischiorectal fossa are indicative of local tumor spread 
[66]. They are usually FDG-avid [63, 67].

Fig. 22   76-year-old male with anal squamous cell carcinoma, status 
post abdominoperineal resection, presents for surveillance. a Axial 
post-contrast CT image of the pelvis showing a soft tissue area with 
enhancement (white arrowhead) within the right ischiorectal fossa. b 
Axial PET/CT image of the pelvis shows the mass with high FDG 

uptake (white arrowhead). c Pelvic MRI, Axial T2WI demonstrates 
hyperintense mass in the right ischiorectal fossa. d Pelvic MRI, 
Axial post-contrast T1WI shows the mass heterogeneously enhanc-
ing (white arrowhead) in the soft tissue area suspicious for recurrent 
tumor. The recurrent tumor extends into the ischiorectal fossa
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Metastatic disease

Hematogenous metastases of extrapelvic malignancies to 
the ischiorectal fossa are rare, but some tumors such as 

melanoma (Fig. 24), lymphoma (Fig. 25), gastro-intestinal 
stromal tumor and chordoma among others may give mes-
tatases to the ischiorectal fossa [2].

Fig. 23   55-year-old female with locally advanced rectal adenocarci-
noma on chemotherapy. She underwent pelvic MRI for assessment. 
Axial (a, b) and Sagittal (c) T2WI demonstrating a large polypoid 
rectal mass (white arrowhead) with a huge perirectal mucinous com-
ponent (white arrow) that measures 15 × 7.5 × 3.8  cm. This tumor 

passes through the internal and external anal sphincter and extends 
into the left ischiorectal fossa (black asterisk) and left perineum 
resulting in a rectoperineal fistula. The mass invades the vagina and 
there is a fistulas communication with the vagina (dotted white arrow)
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Chordoma

Chordomas are very uncommon bone tumors that arise 
usually from the sacrum, skull base, and spine with 50% 
arising in the sacrococcygeal region [10, 68]. They are 
thought to have an embryological origin from the primi-
tive notochord [68]. Although they are low-grade, they 
can rarely undergo aggressive sarcomatous or dedifferen-
tiated high-grade differentiation [68]. Clinical presenta-
tion includes symptoms of mass effect or local invasion 
[10].

On CT, chordoma appears as a heterogeneous, lobu-
lated, lytic soft-tissue mass with intramural calcifications 
in the ischiorectal fossa [10, 12]. MR features include 
hyperintense presacral mass on T2WIs due to mucin con-
tent with hypointense foci due to hemosiderin; predomi-
nantly hypointense signal on T1WIs with some hyperin-
tense regions due to hemorrhage; in addition to variable 
enhancement pattern (Fig. 26) [10]. Radiological images 
can also show destruction of the coccyx, displacement of 
the rectum or extension into surrounding structures [2]. 
They are treated with APR and radiotherapy [68]. Sac-
rococcygeal chordomas have a high rate of local relapse, 
nearly 46–70% [10].

Fig. 24   48-year-old female with melanoma of the right thigh sta-
tus post-surgical resection and right inguinal lymph node dissection. 
Axial contrast-enhanced CT image of the pelvis showing metastatic 
lesion (white arrowhead) in the left ischiorectal fossa, in addition to 
the site of nodal dissection (white arrow)

Fig. 25   75-year-old male with lymphoma. Axial contrast-enhanced CT (a) and PET/CT (b) images of the pelvis showing multiple lymphoma-
tous metastatic masses (white arrowheads) within the bilateral ischiorectal fossae with intense FDG uptake in the PET/CT image (b)
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Conclusion

A plethora of pathological conditions can involve the ischio-
rectal fossa. Most tumors in the ischiorectal fossa arise from 
its contents such as fat, muscles, vessels, or the adjacent 
bones. The ischiorectal fossa can also be involved by direct 
invasion from neoplasms originating in adjacent organs and 
structures. Additionally, some congenital and infectious/
inflammatory lesions and more rarely, metastases, can also 
occur in the ischiorectal fossa. Imaging plays a key role in 
the characterization and assessment of ischiorectal fossa 

lesions. Although, some lesions affecting the ischiorectal 
fossa may not be distinguished from one another based uni-
cally in imaging features and biopsy is needed for a defini-
tive diagnosis, knowledge of the ischiorectal fossa anatomy, 
and of the spectrum of imaging findings of common and 
uncommon benign and malignant neoplasm of the ischiorec-
tal fossa is crucial for the radiologists during interpretation 
of images and differential diagnosis contributing to better 
patient management.

Fig. 26   51-year-old male with a previous resected sacral chordoma, 
now presenting with pelvic discomfort. He underwent pelvic MRI for 
assessment. a, b Axial T1WI (a) and T2WI (b) show a 2.9 cm mass 
(white arrows) within the ischiorectal fossa abutting the anus, with 

low signal in T1WI and high signal in T2WI. c Axial post-contrast 
T1WI depicts contrast enhancement within the mass (white arrow). 
d Coronal T2WI demonstrates the recurrent chordoma (white arrow)
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