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INTRODUCTION

The anatomical complexity and inherent heterogeneity of retrorectal and presacral space 
lesions pose significant diagnostic hurdles, rendering their surgical management a subject of 
ongoing debate within the medical community.[1] The configuration of the retrorectal/presacral 
space presents significant surgical challenges due to its intricate anatomical architecture. This 
space is defined by the mesorectum anteriorly, the presacral fascia posteriorly, and the lateral 
boundaries of the iliac vessels and ureters. While precise epidemiological data regarding these 
lesions are limited, existing literature suggests an estimated incidence of 1 in 40,000–60,000 
hospital admissions. Notably, these neoplasms demonstrate a female predilection and a median 
age of onset at 45 years.[2,3] The rise in diagnostic accuracy for this pathology can be linked to 
the combined influence of technological advancements in imaging and the increased use of 
these technologies in gynecological investigations, where the condition is a common finding. 
This explains the observed higher prevalence among women in their early reproductive years.[4] 
Retrorectal tumors (RRT) are characterized by a high prevalence of benignity and asymptomatic 
presentation. Nevertheless, the significant variability in malignant incidence, ranging from 21% 
to 50%, necessitates careful clinical assessment and prompt management strategies.[5,6] While the 
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majority of RRT exhibit benign histology, surgical resection is 
often advised in light of the non-negligible risk of malignant 
degeneration (up to 8%) and the potential for suppurative 
complications, estimated at approximately 30%.[4,7] Surgical 
management of retrorectal tumors necessitates meticulous 
selection of the approach to ensure adequate exposure, 
minimize iatrogenic injury, and optimize clinical outcomes 
while mitigating complications. Recognizing the rarity of 
these lesions and the paucity of dedicated literature, RRTs 
pose a significant diagnostic and therapeutic challenge for 
contemporary surgeons. Therefore, this systematic review 
offers a valuable contribution to the existing literature. As 
such, this study aims to deliver a comprehensive analysis of 
the epidemiology, pathological subtypes, surgical approaches, 
and clinical outcomes associated with RRTs.

 MATERIAL AND METHODS

To comprehensively elucidate the intricacies of RRT, we 
conducted a systematic literature review encompassing 
their epidemiology, pathologic subtypes, diverse surgical 
approaches, and associated clinical outcomes.

Search strategy

The review was conducted in line with the protocol, in 
accordance with the Cochrane handbook for systematic 
reviews of interventions and reported in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.[8,9] This review was registered 
in PROSPERO: CRD42024500067.

A PubMed search using the terms “retrorectal tumor,” and 
“presacral tumor” was used to identify the articles reporting 
of RRT. The search was undertaken on the September 01, 
2023, and looked at all articles between March 2015 and 
September 2023.

Data selection

Initially records were first screened for relevance based on 
their title and abstract. Two authors (J.O., V.B.) independently 
screened records for inclusion and were blinded to each 
other’s decisions. Disagreements between individual 
judgments were resolved by consensus, and if no agreement 
could be made, a third author (A.M.) was consulted.

Articles were included if they were full-text case reports, 
case series or review articles describing primary RRT. The 
target population consisted primarily of adults (≥16  years 
old). Articles reporting metastatic disease, urological or 
gynecological origin of tumor were excluded from the study. 
Articles which were descriptive and non-English were also 
excluded from the present study. A flowchart of the selection 
process in the format of the PRISMA is presented [Figure 1].[9]

Data extraction

Two independent reviewers (J.O., V.B.) manually extracted 
data from full-text articles into a structured database 
(Microsoft Excel). Extracted fields included primary author, 
publication year, key study characteristics (sample size, age, 
gender, and recruitment design), histological type of reported 
tumors (congenital, neurogenic, osseous, inflammatory, or 
miscellaneous), surgical approach, operative time, length of 
stay, resection status for malignancies, overall complication 
rate, and recurrence status. Disagreements regarding data 
extraction or categorization were resolved through discussion 
and consensus. If consensus could not be reached, a senior 
author (A.M.) adjudicated the case.

Definitions

Tumors were categorized according to established definitions: 
Congenital – lesions present at birt h (most common); 
neurogenic – slow-growing tumors arising from peripheral 
nerves (second most common); osseous – tumors arising 
from bone, cartilage, or marrow; inflammatory less common, 
potentially linked to perirectal or abdominal infections; and 
miscellaneous – encompasses 10–25% of cases, including 
lipomas, fibromas, hemangiomas, leiomyomas, and 
liposarcomas.[10]

Data analysis

Given the significant heterogeneity between studies on this 
topic, a formal narrative synthesis was the most appropriate 
analytical approach. Statistical analyses primarily relied on 
descriptive statistics, where findings were presented as rates, 
means, and ranges. For subgroups defined by histological 
type (e.g., congenital, neurogenic, osseous, inflammatory, 
and miscellaneous), survival, malignancy potential, surgical 
approach, and tumor recurrence rates were expressed as rates 
and means.

RESULTS

Overview on basic characteristics of included studies

A comprehensive literature search yielded 595 citations 
encompassing abstracts and full-text articles. Figure  1 
illustrates the selection process, ensuring a well-defined 
and representative sample for subsequent analysis. Rigorous 
screening eliminated duplicates (26 conference abstracts); 
irrelevant studies based on selection criteria were excluded 
(n = 501). Ultimately, 68 studies (570  patients) met the 
inclusion criteria, focusing on primary RRTs. Table  1 
summarizes single case reports, while Table  2 details case 
series. Females constituted 68.2% of the cohort, with an 
average age of 48.6 years (range: 18–89).
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Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.

The primary tumors in this study were classified according to 
the Uhlig and Johnson classification syste m.[11] This system 
categorizes tumors into five groups: congenital, neurogenic, 
osseous, inflammatory, and miscellaneous [Table  3]. The 
majority of tumors in this study were benign (466, or 81.8%). 
The most common type of benign tumor was congenital 
(56.8%), followed by neurogenic (15.8%), miscellaneous 
(8.9%), inflammatory (7.2%), and osseous (0%).

This study identified 324  patients (56.8%) with congenital 
tumors, of whom 284  (87.7%) harbored benign lesions 
(primarily tailgut cysts at 44.8%). Malignant tumors were 
diagnosed in 40  patients (12.3%), exhibiting a statistically 

significant association with older age (51.4  vs. 43.1  years). 
Compared to benign counterparts, malignant tumors 
displayed a markedly higher recurrence rate (24.2% vs. 2%).

Amongst the studied patients, 18.1% (n = 103) presented 
with neurogenic tumors, characterized by a mean age of 
48  years and a striking predominance of benignity (87.4%, 
n = 90). Schwannomas emerged as the leading benign 
subtype (9.5%, n = 54), while retention cyst of the anal gland 
constituted the primary form of malignancy (n = 4). Notably, 
malignant neurogenic tumors exhibited a significantly higher 
recurrence rate compared to their benign counterparts (7.1% 
vs. 3.2%) [Table 4].



Ta
bl

e 
1:

 S
um

m
ar

y 
of

 c
as

e 
re

po
rt

s o
f r

et
ro

re
ct

al
 tu

m
or

s

A
ut

ho
r

Pa
tie

nt
 A

ge
Se

x 
Pr

im
ar

y 
Le

si
on

 /
R

ec
ur

re
nc

e
Pr

im
ar

y 
Sy

m
pt

om
s 

D
ia

gn
os

ed
 

In
ci

de
nt

al
ly

?
D

ia
gn

os
is

 
m

et
ho

d
Pr

eo
pe

ra
tiv

e 
H

is
to

pa
th

ol
og

y
M

ea
n 

tu
m

or
 d

ia
m

et
er

 
on

 cr
os

s s
ec

tio
na

l 
im

ag
in

g 
(c

m
)

Le
si

on
 ex

te
ns

io
n 

A
bo

ve
/ B

el
ow

 S
3

O
pe

ra
tiv

e 
ap

pr
oa

ch
 (A

/P
/C

)
O

pe
ra

tiv
e 

m
et

ho
d 

(O
pe

n/
La

p/
R

ob
ot

ic
/C

on
ve

rt
ed

- r
ea

so
n 

fo
r 

co
nv

er
si

on
/T

A
M

IS
)

Be
ni

gn
/

M
al

ig
na

nt
H

is
to

pa
th

ol
og

y
M

ea
n 

O
R

 (m
in

)
LO

S 
(d

ay
s)

C
om

pl
et

e 
re

se
ct

io
n?

 
(Y

/N
/N

R
)

C
om

bi
ne

d 
re

se
ct

io
n?

 (Y
/N

/
N

R
)

O
ve

ra
ll 

C
om

pl
ic

at
io

n?
 (Y

/N
/

N
R

)
R

ec
ur

re
nc

e 
re

po
rt

ed
 

in
 F

/U
 p

er
io

d?
 (Y

/N
/

N
R

)
Ku

m
as

sa
h 

PK
, e

t a
l.[1

2]
37

F
Pr

im
ar

y
C

oc
cy

dy
ni

a 
C

IB
H

 
N

o
M

RI
 

FN
A

N
R

A
bo

ve
C

O
pe

n
M

al
C

ys
tic

 h
am

ar
to

m
a,

 w
ith

 m
uc

in
ou

s 
ad

en
oc

ar
ci

no
m

a
N

R
6

Y
Y 

(e
n 

bl
oc

 w
ith

 re
ct

um
 w

ith
 

co
lo

an
al

 a
na

st
om

os
is)

N
N

Iw
at

a 
E,

 et
 a

l.[1
3]

25
F

Pr
im

ar
y

C
oc

cy
dy

ni
a

N
o

C
T

FN
A

3.
5

Be
lo

w
P 

(K
ra

sk
e)

O
pe

n
M

al
Ta

ilg
ut

 c
ys

t i
n

w
hi

ch
 a

 G
ra

de
 2

 N
eu

ro
en

do
cr

in
e 

Tu
m

or
N

R
N

R
Y

N
N

R
N

R

C
at

an
eo

 J,
 et

 a
l.[1

4]
34

F
Pr

im
ar

y
C

IB
H

N
o

M
RI

 
N

ot
 p

er
fo

rm
ed

N
R

Be
lo

w
A

Ro
bo

tic
B

D
er

m
oi

d
cy

st
N

R
1

Y
N

N
N

Fa
ng

 H
, e

t a
l.[1

5]
43

M
Pr

im
ar

y
A

sy
m

pt
om

at
ic

Ye
s

M
RI

 
FN

A
16

.1
A

bo
ve

A
O

pe
n

B
Ta

ilg
ut

 c
ys

t 
N

R
5

Y
N

N
N

M
or

a-
G

uz
m

án
 I,

 et
 a

l.[1
6]

56
F

Pr
im

ar
y

C
oc

cy
dy

ni
a,

 a
na

l 
fis

tu
la

N
o

M
RI

 
FN

A
4.

1
Be

lo
w

P 
(K

ra
sk

e)
O

pe
n

B
Ta

ilg
ut

 c
ys

t 
N

R
5

Y
Y 

(e
n 

bl
oc

 w
ith

 th
e 

co
cc

yx
)

N
N

Ju
n 

C
, e

t a
l.[1

7]
22

F
Pr

im
ar

y
A

sy
m

pt
om

at
ic

Ye
s

M
RI

 
FN

A
N

R
A

bo
ve

A
Ro

bo
tic

B
Sc

hw
an

no
m

a 
N

R
3

Y
N

N
N

R
C

ris
s C

N
, e

t a
l.[1

8]
19

F
Re

cu
rr

en
ce

Le
ft 

bu
tto

ck
 a

nd
 

th
ig

h 
pa

in
N

o
M

RI
 

N
ot

 p
er

fo
rm

ed
8.

2
A

bo
ve

A
Ro

bo
tic

B
Li

po
bl

as
to

m
a

96
0

4
Y

N
N

N
R

Ya
ng

 B
L,

 et
 a

l.[1
9]

36
M

Re
cu

rr
en

ce
C

oc
cy

dy
ni

a
N

o
M

RI
 

K
no

w
n 

fr
om

 p
rio

r 
re

se
ct

io
ns

4
Be

lo
w

P 
(K

ra
sk

e)
O

pe
n

M
al

M
od

er
at

el
y 

di
ffe

re
nt

ia
te

d
ad

en
oc

ar
ci

no
m

a
N

R
N

R
Y

N
N

N

C
ho

 M
H

, e
t a

l.[2
0]

70
F

Pr
im

ar
y

C
oc

cy
dy

ni
a

N
o

M
RI

 
FN

A
3.

7
N

R
N

R
N

R
B

M
ye

lo
lip

om
a

N
R

N
R

Y
N

N
N

R
Ro

y 
SP

, e
t a

l.[2
1]

29
F

Pr
im

ar
y

C
oc

cy
dy

ni
a

N
o

U
SS

N
ot

 p
er

fo
rm

ed
4.

6
A

bo
ve

A
Ro

bo
tic

B
Ta

ilg
ut

 c
ys

t 
N

R
2

Y
N

N
N

R
Ke

sa
va

n 
S,

 et
 a

l.[2
2]

51
F

Pr
im

ar
y

In
te

rm
itt

en
t l

ow
er

 
ab

do
m

in
al

 p
ai

n
Ye

s
U

SS
N

ot
 p

er
fo

rm
ed

4.
7

A
bo

ve
A

La
pa

ro
sc

op
ic

B
Ep

id
er

m
oi

d 
cy

st
N

R
2

Y
N

N
N

Ta
rc

ho
ul

i M
, e

t a
l.[2

3]
45

M
Pr

im
ar

y
In

te
rm

itt
en

t l
ow

er
 

ab
do

m
in

al
 p

ai
n

N
o

M
RI

 
N

ot
 p

er
fo

rm
ed

7
Be

lo
w

P 
(K

ra
sk

e)
O

pe
n

M
al

Lo
w

-g
ra

de
 le

io
m

yo
sa

rc
om

a
N

R
2

Y
N

N
N

Bo
uz

id
 A

, e
t a

l.[2
4]

22
F

Pr
im

ar
y

In
te

rm
itt

en
t l

ow
er

 
ab

do
m

in
al

 p
ai

n
N

o
U

SS
N

ot
 p

er
fo

rm
ed

8.
5

A
bo

ve
A

La
pa

ro
sc

op
ic

 co
nv

er
te

d 
to

 o
pe

n 
du

e 
to

 su
sp

ic
io

n 
of

 S
1 

ne
rv

e 
in

vo
lv

em
en

t 

B
G

an
gl

io
ne

ur
om

a
N

R
7

N
N

N
N

G
ut

ie
rr

ez
 O

, e
t a

l.[2
5]

37
F

Pr
im

ar
y

A
cu

te
 p

el
vi

c p
ai

n
Ye

s
M

RI
 

N
ot

 p
er

fo
rm

ed
2.

9
Be

lo
w

P 
(Y

or
k-

M
as

on
)

O
pe

n
B

C
ys

tic
 h

am
ar

to
m

a
N

R
N

R
Y

N
Y

N
R

Ta
n 

G
H

C
, e

t a
l.[2

6]
76

M
Pr

im
ar

y
A

cu
te

 p
el

vi
c p

ai
n

Ye
s

C
T

N
ot

 p
er

fo
rm

ed
15

A
bo

ve
A

O
pe

n
B

A
ng

io
m

yx
om

a/
lip

os
ar

co
m

a
41

5
43

Y
N

Y 
(S

SI
 re

qu
ire

d 
su

rg
ic

al
 

dr
ai

na
ge

)
N

Se
yd

afk
an

 S
, e

t a
l.[2

7]
52

F
Re

cu
rr

en
t

A
sy

m
pt

om
at

ic
Ye

s
U

SS
K

no
w

n 
fr

om
 p

rio
r 

re
se

ct
io

ns
5.

3
Be

lo
w

P 
(K

ra
sk

e)
O

pe
n

B
Ta

ilg
ut

 c
ys

t 
N

R
N

R
Y

N
N

R
N

R

C
ar

ch
m

an
 E

, G
or

gu
n 

E[2
8]

76
M

Pr
im

ar
y

O
bs

tr
uc

tiv
e 

ur
op

at
hy

N
o

C
T

FN
A

8
A

bo
ve

A
Ro

bo
tic

B
Lo

w
-g

ra
de

fib
ro

m
yx

oi
d 

sa
rc

om
a

fib
ro

sa
rc

om
a

N
R

3
Y

N
N

N
R

A
lv

ar
ez

-S
ar

ra
do

 E
, e

t a
l.[2

9]
49

F
Pr

im
ar

y
A

sy
m

pt
om

at
ic

Ye
s

C
T

N
ot

 p
er

fo
rm

ed
13

.5
A

bo
ve

A
O

pe
n

B
Ep

id
er

m
oi

d 
cy

st
N

R
60

Y
N

Y 
(D

ec
om

pe
ns

at
io

n 
of

 
ep

ile
ps

y)
 

N
R

Şa
hi

n 
S 

et
 a

l.[3
0]

55
F

Pr
im

ar
y

A
sy

m
pt

om
at

ic
Ye

s
M

RI
 

N
ot

 p
er

fo
rm

ed
17

.3
Be

lo
w

P 
(K

ra
sk

e)
O

pe
n

M
al

Ta
ilg

ut
 c

ys
t 

(m
al

ig
na

nt
 d

eg
en

er
at

io
n)

N
R

N
R

Y
N

N
R

N
R

Pi
zz

ut
i V

 et
 a

l.[3
1]

41
M

Pr
im

ar
y

C
oc

cy
dy

ni
a

N
o

M
RI

 
N

ot
 p

er
fo

rm
ed

4
Be

lo
w

P 
(M

od
ifi

ed
 

K
ra

sk
e)

O
pe

n
B

Sc
hw

an
no

m
a

N
R

4
Y

N
N

N
R

Pa
te

l A
 et

 a
l.[3

2]
54

F
Re

cu
rr

en
ce

C
oc

cy
dy

ni
a

N
o

M
RI

 
K

no
w

n 
fr

om
 p

rio
r 

re
se

ct
io

ns
9.

7
Be

lo
w

C
La

pa
ro

sc
op

ic
 a

lso
 K

ra
sk

e
B

Ta
ilg

ut
 c

ys
t 

16
0

4
Y

N
R

N
N

Pe
ru

ng
o 

T 
et

 a
l.[3

3]
23

F
Pr

im
ar

y
C

oc
cy

dy
ni

a
N

o
C

T
N

ot
 p

er
fo

rm
ed

4.
6

Be
lo

w
P 

(K
ra

sk
e)

O
pe

n
B

Ep
id

er
m

oi
d 

cy
st

.
N

R
N

R
Y

N
N

N
In

ad
a 

R 
et

 a
l.[3

4]
67

F
Pr

im
ar

y
A

sy
m

pt
om

at
ic

Ye
s

C
T

N
ot

 p
er

fo
rm

ed
N

R
Be

lo
w

A
La

pa
ro

sc
op

ic
B

Ta
ilg

ut
 c

ys
t 

19
9

N
R

Y
Y 

(e
n 

bl
oc

k 
w

ith
 d

es
ce

nd
in

g 
co

lo
n)

N
N

H
ua

ng
 M

, e
t a

l.[3
5]

34
M

Pr
im

ar
y

A
sy

m
pt

om
at

ic
Ye

s
U

SS
FN

A
11

.3
A

bo
ve

A
O

pe
n

M
al

Sc
hw

an
no

m
a

N
R

7
Y

N
N

N
K

aw
am

ur
a 

J, 
et

 a
l.[3

6]
61

F
Pr

im
ar

y
A

sy
m

pt
om

at
ic

Ye
s

C
T

FN
A

N
R

Be
lo

w
P

TA
M

IS
M

al
Ex

tr
a-

no
da

l m
ar

gi
na

l-z
on

e 
ly

m
ph

om
a 

of
 

m
uc

os
a 

as
so

ci
at

ed
ly

m
ph

oi
d 

tis
su

e 
(M

A
LT

)

10
0

7
Y

N
N

N
R

Zh
u 

X
L[3

7]
51

M
Pr

im
ar

y
A

bd
om

in
al

 p
ai

n
N

o
C

T
N

ot
 p

er
fo

rm
ed

9.
3

A
bo

ve
A

O
pe

n
M

al
pr

im
ar

y
al

ve
ol

ar
 rh

ab
do

m
yo

sa
rc

om
a

N
R

N
R

Y
N

N
N

To
bi

as
-M

ac
ha

do
 M

[3
8]

60
M

Pr
im

ar
y

A
bd

om
in

al
 p

ai
n

N
o

C
T

N
ot

 p
er

fo
rm

ed
N

R
A

bo
ve

A
La

pa
ro

sc
op

ic
B

Sc
hw

an
no

m
a

15
0

2
Y

N
N

N
R

A
lsh

ah
ri 

J[3
9]

74
M

Pr
im

ar
y

Ba
ck

 p
ai

n
N

o
C

T
N

ot
 p

er
fo

rm
ed

11
.2

A
bo

ve
A

O
pe

n
M

al
Sy

nc
hr

on
ou

s C
ho

nd
ro

m
a 

of
 sa

cr
um

 a
nd

 
m

od
er

at
el

y 
di

ffe
re

nt
ia

te
d 

ad
en

oc
ar

ci
no

m
a

N
R

N
R

Y
Y 

(e
n 

bo
ck

 w
ith

 si
gm

oi
d 

co
lo

n 
w

ith
 en

d-
to

-e
nd

 co
lo

re
ct

al
 

an
as

to
m

os
is 

as
 w

ell
 as

 lo
w

 
sa

cr
ec

to
m

y 
w

ith
 V

RA
M

 fl
ap

)

Y 
(S

SI
 re

qu
iri

ng
 IR

 d
ra

in
ag

e 
as

 
w

el
l a

s p
os

to
pe

ra
tiv

e 
PE

)
N

Ke
ar

ne
y 

D
[4

0]
58

F
Pr

im
ar

y
C

hr
on

ic
 a

bs
ce

ss
 in

 
sa

cr
al

 a
re

a
Ye

s
M

RI
 

FN
A

9.
3

Be
lo

w
P 

(K
ra

sk
e)

O
pe

n
B

Ta
ilg

ut
 c

ys
t 

N
R

5
Y

N
N

N

Jo
ur

na
l o

f C
lin

ic
al

 Im
ag

in
g 

Sc
ie

nc
e 

• 2
02

4 
• 1

4(
16

) 
| 

4

O
to

te
, e

t a
l.:

 P
re

sa
cr

al
 tu

m
or

s: 
A

 sy
st

em
at

ic
 re

vi
ew

(C
on

td
)



Ta
bl

e 
1:

 (C
on

tin
ue

d)
.

A
ut

ho
r

Pa
tie

nt
 A

ge
Se

x 
Pr

im
ar

y 
Le

si
on

 /
R

ec
ur

re
nc

e
Pr

im
ar

y 
Sy

m
pt

om
s 

D
ia

gn
os

ed
 

In
ci

de
nt

al
ly

?
D

ia
gn

os
is

 
m

et
ho

d
Pr

eo
pe

ra
tiv

e 
H

is
to

pa
th

ol
og

y
M

ea
n 

tu
m

or
 d

ia
m

et
er

 
on

 cr
os

s s
ec

tio
na

l 
im

ag
in

g 
(c

m
)

Le
si

on
 ex

te
ns

io
n 

A
bo

ve
/ B

el
ow

 S
3

O
pe

ra
tiv

e 
ap

pr
oa

ch
 (A

/P
/C

)
O

pe
ra

tiv
e 

m
et

ho
d 

(O
pe

n/
La

p/
R

ob
ot

ic
/C

on
ve

rt
ed

- r
ea

so
n 

fo
r 

co
nv

er
si

on
/T

A
M

IS
)

Be
ni

gn
/

M
al

ig
na

nt
H

is
to

pa
th

ol
og

y
M

ea
n 

O
R

 (m
in

)
LO

S 
(d

ay
s)

C
om

pl
et

e 
re

se
ct

io
n?

 
(Y

/N
/N

R
)

C
om

bi
ne

d 
re

se
ct

io
n?

 (Y
/N

/
N

R
)

O
ve

ra
ll 

C
om

pl
ic

at
io

n?
 (Y

/N
/

N
R

)
Re

cu
rr

en
ce

 re
po

rt
ed

 in
 

F/
U

 p
er

io
d?

 (Y
/N

/N
R)

M
ah

aj
an

 U
V

[4
1]

62
F

Pr
im

ar
y

Ba
ck

 p
ai

n 
ra

di
at

in
g 

to
 th

e 
w

ho
le

 lo
w

er
 

lim
b

N
o

M
RI

 
FN

A
3.

1
A

bo
ve

P
O

pe
n

B
Pe

rin
eu

ra
l

N
R

7
Y

Y 
(A

 sa
cr

al
 la

m
in

ec
to

m
y)

Y
N

Li
 W

[4
2]

33
M

Pr
im

ar
y

A
sy

m
pt

om
at

ic
Ye

s
M

RI
 

N
ot

 p
er

fo
rm

ed
6.

4
Be

lo
w

P 
(K

ra
sk

e)
O

pe
n

B
Ta

ilg
ut

 c
ys

t
N

R
10

Y
Y 

(e
n 

bl
oc

k 
w

ith
 co

cc
yx

)
N

N
R

N
af

 F
[4

3]
59

F
Pr

im
ar

y
C

oc
cy

dy
ni

a
Ye

s
M

RI
 

N
ot

 p
er

fo
rm

ed
4.

7
Be

lo
w

A
La

pa
ro

sc
op

ic
B

Te
ra

to
m

a
N

R
10

Y
N

N
R

N
R

Si
ng

h 
A

, e
t a

l.[4
4]

63
M

Pr
im

ar
y

C
IB

H
N

o
M

RI
 

FN
A

5.
3

Be
lo

w
N

R
N

R
M

al
W

el
l-d

iff
er

en
tia

te
d 

ne
ur

oe
nd

oc
rin

e 
tu

m
or

 
(G

ra
de

 I)
N

R
N

R
Y

N
N

R
N

To
ku

ya
m

a 
S[4

5]
31

M
Pr

im
ar

y
Pa

in
 in

 th
e 

th
ig

h
Ye

s
C

T
N

ot
 p

er
fo

rm
ed

3.
4

A
bo

ve
A

La
pa

ro
sc

op
ic

B
Ta

ilg
ut

 c
ys

t
13

2
6

Y
N

N
N

Bo
rs

uk
 D

J[4
6]

31
F

Re
cu

rr
en

ce
F/

U
 p

os
t p

re
vi

ou
s 

re
se

ct
io

n
N

o
M

RI
 

N
ot

 p
er

fo
rm

ed
8

Be
lo

w
A

Ro
bo

tic
B

Ep
id

er
m

oi
d 

cy
st

N
R

1
Y

N
N

N

Sc
hl

ei
ns

te
in

 H
P[4

7]
94

M
Pr

im
ar

y
C

IB
H

N
o

C
T

N
ot

 p
er

fo
rm

ed
10

Be
lo

w
A

O
pe

n
B

Sc
hw

an
no

m
a

N
R

7
Y

N
Y 

(M
ajo

r b
lee

di
ng

 d
ur

in
g 

su
rg

er
y r

eq
ui

re
d 

4 
un

its
 o

f R
BC

)
N

R

C
ol

om
bo

 F
[4

8]
46

M
Re

cu
rr

en
ce

Se
co

nd
op

in
io

n 
re

ga
rd

in
g 

hi
s r

ec
ur

re
nt

 sa
cr

al
 

ep
id

er
m

oi
d 

tu
m

or

N
o

M
RI

 
N

ot
 p

er
fo

rm
ed

N
R

Be
lo

w
P

O
pe

n
M

al
N

R
N

R
N

N
N

Y 
(lo

ca
l r

ec
ur

re
nc

e 
di

ag
no

se
d 

du
rin

g 
su

rv
ei

lla
nc

e 
at

 6
 

m
ot

hs
)

Be
nj

am
in

 B
[4

9]
29

F
Pr

im
ar

y
A

cu
te

 lo
w

er
 

ab
do

m
in

al
 p

ai
n

Ye
s

M
RI

 
N

ot
 p

er
fo

rm
ed

6
Be

lo
w

A
O

pe
n

B
C

as
tle

m
an

’s
N

R
N

R
Y

Y 
(e

n 
bl

oc
k 

w
ith

 re
ct

os
ig

m
oi

d 
w

ith
 e

nd
-t

o-
en

d 
co

lo
re

ct
al

 
an

as
to

m
os

is)

N
N

C
ar

va
lh

o 
BJ

[5
0]

41
M

Pr
im

ar
y

A
cu

te
 lo

w
er

 
ab

do
m

in
al

 p
ai

n
N

o
C

T
N

ot
 p

er
fo

rm
ed

3.
9

A
bo

ve
A

La
pa

ro
sc

op
ic

B
Sc

hw
an

no
m

a
26

0
1

Y
N

N
N

Tu
ra

ti 
L[5

1]
75

M
Pr

im
ar

y
C

oc
cy

dy
ni

a
N

o
M

RI
 

N
ot

 p
er

fo
rm

ed
14

.5
Be

lo
w

A
O

pe
n

M
al

Le
io

m
yo

sa
rc

om
a

N
R

35
Y

Y 
(T

ot
al

 p
el

vi
c e

xe
nt

er
at

io
n)

 
Y 

(c
hy

lo
us

 le
ak

, c
on

se
rv

at
iv

el
y

tr
ea

te
d 

w
ith

 a
n 

al
ip

id
ic

 d
ie

t)
Y 

(d
ist

an
t d

ise
as

e 
di

ag
no

se
d d

ur
in

g 
su

rv
eil

lan
ce

 at
 6 

m
on

th
s)

Ra
ki

ci
 S

Y,
 et

 a
l.[5

2]
55

F
Pr

im
ar

y
In

ab
ili

ty
 to

 w
al

k 
th

at
 e

m
er

ge
d 

in
 th

e 
la

st
 1

 y
ea

r

N
o

M
RI

 
In

ci
sio

n 
bi

op
sy

1.
25

A
bo

ve
P

O
pe

n
B

G
an

gl
io

ne
ur

om
as

N
R

N
R

Y
N

Y 
(u

na
bl

e 
to

 u
rin

at
e 

po
st

 
op

er
at

iv
e 

da
y 

2)
Y 

(lo
ca

l d
ise

as
e 

re
cu

rr
en

ce
 d

ia
gn

os
ed

 
du

rin
g 

su
rv

ei
lla

nc
e 

in
 

1 
ye

ar
)

Ts
ar

ko
v 

PV
[5

3]
52

F
Pr

im
ar

y
A

cu
te

 lo
w

er
 

ab
do

m
in

al
 p

ai
n

N
o

M
RI

 
N

ot
 p

er
fo

rm
ed

6
A

bo
ve

A
La

pa
ro

sc
op

ic
B

Ta
ilg

ut
 c

ys
t

12
0

3
Y

N
N

N

Zh
ao

 X
R[5

4]
44

F
Pr

im
ar

y
C

oc
cy

dy
ni

a
N

o
C

T
FN

A
16

A
bo

ve
A

O
pe

n
M

al
C

ys
tic

 h
am

ar
to

m
a

N
R

N
R

N
 (A

dh
er

en
t t

o 
su

rr
ou

nd
in

g 
st

ru
ct

ur
es

, 
so

 u
nr

es
ec

ta
bl

e)

N
N

N
R

M
ae

m
ot

o 
R[5

5]
70

F
Pr

im
ar

y
Fo

llo
w

 u
p 

po
st

 
re

ct
al

 c
an

ce
r 

su
rg

ic
al

 tr
ea

tm
en

t

Ye
s

C
T

N
ot

 p
er

fo
rm

ed
2.

7
A

bo
ve

A
O

pe
n

B
Ep

id
er

m
oi

d 
cy

st
.

N
R

N
R

Y
Y 

(e
n 

bl
oc

 w
ith

 co
lo

ni
c 

in
vo

lv
ed

 m
es

en
te

ry
 

pr
es

er
vi

ng
 v

as
cu

la
tu

re
) 

N
N

Sa
nt

os
 A

J[5
6]

68
F

Pr
im

ar
y

Lo
w

er
 a

bd
om

in
al

 
pa

in
Ye

s
M

RI
 

N
ot

 p
er

fo
rm

ed
6.

3
A

bo
ve

A
O

pe
n

B
Sc

hw
an

no
m

a
N

R
3

Y
N

N
N

Bh
ad

ar
ge

 P
S[5

7]
65

F
Pr

im
ar

y
Lo

w
er

 a
bd

om
in

al
 

pa
in

N
o

M
RI

 
N

ot
 p

er
fo

rm
ed

N
R

A
bo

ve
A

O
pe

n
M

al
Pr

im
iti

ve
 n

eu
ro

ec
to

de
rm

al
 tu

m
or

s
N

R
N

R
Y

N
N

N
R

Em
oh

ar
e 

O
[5

8]
39

M
Pr

im
ar

y
C

hr
on

ic
 lo

w
-b

ac
k 

pa
in

Ye
s

M
RI

 
N

ot
 p

er
fo

rm
ed

8
A

bo
ve

A
La

pa
ro

sc
op

ic
B

Sc
hw

an
no

m
a

24
9

4
Y

N
N

N

Br
ac

kz
yn

sk
i A

K
[5

9]
71

F
Pr

im
ar

y
Se

ve
re

 b
ac

te
ria

l 
m

en
in

gi
tis

Ye
s

M
RI

 
FN

A
N

R
A

bo
ve

A
O

pe
n

B
A

nt
er

io
r s

ac
ra

l m
en

in
go

ce
le

N
R

N
R

Y
N

N
N

Re
ge

 S
[6

0]
40

F
Pr

im
ar

y
M

ul
tip

le 
m

isc
ar

ria
ge

s 
Ye

s
U

SS
N

ot
 p

er
fo

rm
ed

10
Be

lo
w

P
O

pe
n

B
Fi

br
o 

co
lla

ge
no

us
 c

ys
t w

al
l l

in
ed

 b
y 

st
ra

tifi
ed

 sq
ua

m
ou

s e
pi

th
el

iu
m

N
R

N
R

Y
Y 

(S
ac

ra
l l

am
in

ec
to

m
y)

N
N

Lo
ru

ss
o 

D
 et

 a
l[6

1]
47

F
Pr

im
ar

y
A

na
l fi

ss
ur

e
Ye

s
M

RI
 

FN
A

7
A

bo
ve

A
O

pe
n

M
al

M
uc

in
ou

s a
de

no
ca

rc
in

om
a 

w
ith

 o
ss

eo
us

 
m

et
ap

la
sia

N
R

N
R

Y
N

N
N

R

A
nd

ra
de

 P
[6

2]
60

F
Pr

im
ar

y
Ch

ro
ni

c l
ow

-b
ac

k 
pa

in
Ye

s
M

RI
 

FN
A

4
Be

lo
w

P
O

pe
n

M
al

Sq
ua

m
ou

s c
el

l c
ar

ci
no

m
a

N
R

N
R

Y
Y 

en
 b

lo
ck

 w
ith

 co
cc

yx
 

N
N

To
ta

l
 

51 (3
3F

18
M

)
45

 P
rim

ar
y, 

6 
Re

cu
rr

en
t 

42
 sy

m
pt

om
at

ic
9 

as
ym

pt
om

at
ic

23
 In

ci
de

nt
al

30
 M

RI
15

 C
T

6 
U

SS

31
 N

ot
 p

er
fo

rm
ed

.
16

 F
N

A
3 

K
no

w
n 

fr
om

 
pr

io
r r

es
ec

tio
ns

.
1 

In
ci

sio
n 

Bi
op

sy

26
 A

bo
ve

24
 B

el
ow

1 
N

R

30
 A

19
 P

2 
C

2 
N

R

32
 O

pe
n

9 
La

pa
ro

sc
op

ic
6 

Ro
bo

tic
2 

C
on

ve
rt

ed
1 

TA
M

IS
1 

N
R

35
 B

en
ig

n
16

 M
al

ig
na

nc
ie

s
48

 co
m

pl
et

e
3 

in
co

m
pl

et
es

39
 U

nc
om

bi
ne

d
11

 C
om

bi
ne

d
1 

N
R

7 
C

om
pl

ic
at

io
ns

5 
N

R
19

N
R

3 
Re

cu
rr

en
ce

s

Ke
y:

 F
 –

 F
em

al
e, 

M
 –

 M
al

e, 
N

R 
– 

N
ot

 re
po

rt
ed

, Y
 –

 Y
es

, N
 –

 N
o,

 A
 –

 A
nt

er
io

r, 
P 

– 
Po

st
er

io
r, 

C
 –

 C
om

bi
ne

d,
 C

T 
– 

C
om

pu
te

d 
To

m
og

ra
ph

y, 
M

RI
 –

 M
ag

ne
tic

 R
es

on
an

ce
 Im

ag
in

g,
 T

A
M

IS
 –

 T
ra

ns
an

al
 M

in
im

al
ly

 In
va

siv
e 

Su
rg

er
y, 

FN
A

 –
 F

in
e 

N
ee

dl
e 

A
sp

ira
tio

n,
 M

al
 –

 M
al

ig
na

nt
, B

 –
 B

en
ig

n,
 F

/U
 –

 F
ol

lo
w

 U
p,

 U
SS

: U
ltr

as
ou

nd
 sc

an
, C

IB
H

: C
ha

ng
e 

in
 b

ow
el

 h
ab

it,
 M

A
LT

: M
uc

os
a 

as
so

ci
at

ed
 ly

m
ph

oi
d 

tis
su

e, 
LO

S:
 L

en
gt

h 
of

 st
ay

, O
R:

 O
pe

ra
tiv

e 
tim

e, 
SS

I: 
Su

rg
ic

al
 si

te
 in

fe
ct

io
n,

 IR
: I

nt
er

ve
nt

io
na

l r
ad

io
lo

gy
, P

E:
 P

ul
m

on
ar

y 
em

bo
lis

m

Jo
ur

na
l o

f C
lin

ic
al

 Im
ag

in
g 

Sc
ie

nc
e 

• 2
02

4 
• 1

4(
16

) 
| 

5

O
to

te
, e

t a
l.:

 P
re

sa
cr

al
 tu

m
or

s: 
A

 sy
st

em
at

ic
 re

vi
ew



Ta
bl

e 
2.

 S
um

m
ar

y 
of

 c
as

e 
se

rie
s o

f r
et

ro
re

ct
al

 tu
m

or
s.

A
ut

ho
r

N
um

be
r o

f 
C

S 
in

cl
ud

ed
 

M
ea

n 
A

ge
F 

(n
)

M
 (n

)
Pr

im
ar

y 
sy

m
pt

om
s 

D
ia

gn
os

ed
 

in
ci

de
nt

al
ly

A
sy

m
pt

om
at

ic
 

D
ia

gn
os

is
 m

et
ho

d
R

at
io

 F
:M

 in
 %

B 
(n

)
M

al
 (n

)
M

ea
n 

tu
m

or
 d

ia
m

et
er

 o
n 

cr
os

s-
se

ct
io

na
l i

m
ag

in
g 

(c
m

)

U
nd

er
w

en
t S

ur
ge

ry
O

pe
ra

tiv
e 

ap
pr

oa
ch

 (A
.P

.C
)

O
pe

ra
tiv

e 
m

et
ho

d 
(o

pe
n/

la
p/

ro
bo

tic
/ 

co
nv

er
te

d/
bo

th
)

M
ea

n 
O

R
 

(m
in

)
LO

S 
(d

ay
s)

C
om

pl
et

e 
re

se
ct

io
n?

 
(Y

/N
/N

R
)

C
om

bi
ne

d 
re

se
ct

io
n?

 
(Y

/N
/N

R
)

O
ve

ra
ll 

C
om

pl
ic

at
io

n?
 (Y

/N
/N

R
)

R
ec

ur
re

nc
e?

 
(Y

/N
/N

R
)

L.
 H

op
pe

r, 
et

 a
l.[6

3]
69

50
39

30
Pa

in
 (a

bd
om

in
al

, b
ut

to
ck

s, 
fla

nk
, s

ac
ro

co
cc

yg
ea

l, 
re

ct
al

), 
bo

w
el

, n
eu

ro
lo

gi
ca

l (
sc

ia
tic

a,
 a

lte
re

d 
se

ns
at

io
n)

 
&

 u
rin

ar
y 

sy
m

pt
om

s, 
an

d 
pr

es
en

ce
 o

f a
 m

as
s.

19
3

C
T 

an
d 

M
RI

 p
er

fo
rm

ed
 

28
/6

9 
(4

1%
) a

nd
 3

4/
69

 (4
9%

), 
re

sp
ec

tiv
el

y

57
:4

3:
00

40
29

N
R

27
6.

15
.6

O
pe

n
N

R
N

R
N

R
Y 

(6
/6

9)
N

R
N

R

Yi
n 

J, 
et

 a
l.[6

4]
7

44
6

1
N

R
N

R
N

R
M

RI
 1

00
%

86
:1

4:
00

6
1

N
R

A
ll

5.
0.

2
Ro

bo
tic

 
84

5.
7

Y 
(1

/7
)

Y 
(2

/7
)

N
N

Le
cl

er
c A

, e
t a

l.[6
5]

6
52

3
3

C
on

st
ip

at
io

n,
 d

ys
ur

ia
, r

ad
ic

ul
ar

 o
r l

ow
er

 b
ac

k 
pa

in
0

0
A

ll 
ha

d 
C

T 
an

d 
M

RI
50

:5
0:

00
6

0
N

R
A

ll 
A

O
pe

n
24

0
6

Y 
(1

/6
)

N
R

N
N

Is
la

 A
, e

t a
l.[6

6]
19

51
11

8
Lo

w
er

 b
ac

k 
pa

in
 w

ith
 lo

w
er

 li
m

b 
ra

di
at

io
n,

 p
ar

es
th

es
ia

,
6

6
A

ll 
ha

d
C

T/
M

RI
, o

r b
ot

h
58

:4
2:

00
18

1
N

R
A

ll
6.

9.
4

O
pe

n
N

R
N

R
Y1

4/
19

N
R

1 
lu

m
ba

r s
pi

na
l s

te
no

sis
, 1

 Im
pa

irm
en

t 
of

 e
xt

er
na

l p
op

lit
ea

l s
ci

at
ic

 n
er

ve
Y 

3/
19

K
ili

c A
, e

t a
l.[6

7]
16

41
10

6
Pe

lv
ic

, s
ac

ra
l, 

lo
w

er
 b

ac
k 

an
d 

pe
ria

na
l p

ai
n,

 
di

sc
om

fo
rt

, c
ha

ng
es

 in
 b

ow
el

 h
ab

its
, d

iffi
cu

lty
 in

 
de

fe
ca

tio
n,

 a
nd

 te
ne

sm
us

0
0

M
RI

 1
00

%
63

.5
:3

7.
5

13
3

N
R

13
5.

8.
1

N
R

N
R

N
R

N
R

N
R

Y 
(2

/1
4)

Y 
(1

/1
4)

Ro
m

pe
n 

IF
, e

t a
l.[6

8]
5

47
5

0
N

R
5

4
M

RI
 1

00
%

10
0:

0
0

5
N

R
A

ll
A

Ro
bo

tic
 (d

a 
V

in
ci

)
23

5
5.

6
N

R
Y 

(2
/5

)
N

R
N

R
M

an
ab

e 
T,

 et
 a

l.[6
9]

3
46

1
2

N
R

3
3

C
T 

an
d 

M
RI

 w
er

e 
pe

rf
or

m
ed

 
33

:6
7

3
0

N
R

A
ll

A
La

pa
ro

sc
op

ic
26

5
7.

7
Y

N
N

N
Ra

m
al

in
ga

m
 K

, e
t a

l.[7
0]

4
41

4
0

Ba
ck

 p
ai

n,
 co

ns
tip

at
io

n,
 C

IB
H

1
0

3M
RI

, 1
 C

T
10

0:
0

4
0

N
R

A
ll

P 
(K

ra
sk

e)
O

pe
n

N
R

N
R

N
R

N
R

N
N

R
W

an
g 

B,
 et

 a
l.[7

1]
10

43
9

1
Pa

in
 (A

bd
om

in
al

, l
eg

, l
ow

er
 b

ac
k,

 p
er

in
ea

l, 
sa

cr
al

), 
C

IB
H

, 
0

0
7C

T,
 9

 M
RI

, 4
 U

SS
90

:1
0:

00
10

0
N

R
6

2.
4.

0
5 

O
pe

n,
 1

 
La

pa
ro

sc
op

ic
N

R
N

R
N

R
N

Y 
3/

10
N

R

O
gu

z A
, e

t a
l.[7

2]
17

36
12

5
Te

ne
sm

us
, p

al
pa

bl
e 

pe
rin

ea
l l

um
p,

 lo
w

er
 u

rin
ar

y 
tr

ac
t 

dy
sf

un
ct

io
n,

 a
nd

 re
ct

al
 h

em
or

rh
ag

e
2

0
15

 M
RI

, 1
6 

C
T

71
:2

9:
00

16
1

N
R

A
ll

7.
6.

4
N

R
N

R
12

.4
N

R
N

R
Y 

(4
/1

7)
Y 

(1
/1

7)

C
ar

pe
la

n-
H

ol
m

st
rö

m
 M

, e
t a

l.[7
3]

52
43

40
12

Lo
w

er
 a

bd
om

in
al

 p
ai

n
30

30
M

RI
 1

00
%

77
:2

3:
00

48
4

N
R

A
ll

7.
44

.1
N

R
11

8
3

Y 
(5

1/
52

)
N

Y 
(1

1/
52

)
14

/5
2 

(1
 m

al
)

D
w

ar
ka

sin
g 

RS
, e

t a
l.[7

4]
28

N
A

22
6

N
on

sp
ec

ifi
c p

el
vi

c p
ai

n,
 o

bs
tr

uc
te

d 
de

fe
ca

tio
n

N
R

N
R

M
RI

 1
00

%
79

:2
1:

00
23

5
N

R
N

R
N

R
N

R
N

R
N

R
N

R
N

R
N

R
Y 

(2
/2

8)
M

ad
da

h 
G

 et
 a

l.[7
5]

50
42

26
24

C
IB

H
N

R
N

R
N

R
52

:4
8:

00
0

50
N

R
A

ll
22

.3
4.

30
N

R
N

R
N

R
N

R
N

R
N

R
N

R
Bu

ch
s N

C
, e

t a
l.[7

6]
62

44
50

12
Pa

in
, t

en
es

m
us

, c
on

st
ip

at
io

n,
 in

co
nt

in
en

ce
13

13
45

 M
RI

, 2
0 

C
T,

 8
 E

RU
S

81
:1

9:
00

49
13

N
R

A
ll 

55
.7

.0
N

R
N

R
N

R
Y 

(5
6/

62
)

N
R

N
R

9
Xu

 X
M

[7
7]

8
34

6
2

Sa
cr

oc
oc

cy
ge

al
 p

ai
n,

 u
rin

ar
y 

re
te

nt
io

n,
 co

ns
tip

at
io

n
1

1
C

T 
an

d 
M

RI
 w

er
e 

pe
rf

or
m

ed
 fo

r 
al

l
75

:2
5:

00
7

1
N

R
A

ll
1.

6.
1

O
pe

n
N

R
N

R
Y

N
R

N
Y 

(1
 M

al
)

H
ui

sm
an

 JF
[7

8]
20

64
6

14
N

R
N

R
N

R
N

R
30

:7
0

20
0

N
R

A
ll

P
La

pa
ro

sc
op

ic
N

R
N

R
Y

N
R

N
R

N
R

G
ou

ld
 L

E,
 et

 a
l.[7

9]
14

3
46

10
6

37
Pa

in
, C

IB
H

, r
ec

ta
l b

le
ed

in
g

N
R

0
76

 M
RI

74
:2

6:
00

12
5

18
N

R
10

7
24

.6
4.

15
78

 (O
pe

n)
 

10
 (L

ap
ar

os
co

pi
c)

N
R

N
R

N
R

Y 
(2

4)
Y 

(1
04

/1
43

)
Y 

(5
)

To
ta

l
51

9
35

6
16

3
80

60
38

8
13

1
40

6
28

N
R

16
1.

22
1.

64
87

 O
pe

n
6 

N
R

13
 L

ap
2 

Ro
bo

tic

12
6 

co
m

pl
et

e
34

 re
po

rt
ed

 co
m

bi
ne

d 
re

se
ct

io
ns

12
5 

re
po

rt
ed

 co
m

pl
ic

at
io

ns
36

 re
po

rt
ed

 
re

cu
rr

en
ce

s

C
S:

 C
as

e 
se

rie
s, 

F:
 F

em
al

e, 
M

: M
al

e, 
n:

 N
um

be
r, 

Y:
 Y

es
, N

: N
o,

 N
R:

 N
ot

 re
po

rt
ed

, C
IB

H
: C

ha
ng

e 
in

 b
ow

el
 h

ab
it,

 C
T:

 C
om

pu
te

d 
To

m
og

ra
ph

y, 
M

RI
: M

ag
ne

tic
 R

es
on

an
ce

 Im
ag

in
g,

 U
SS

: U
ltr

as
ou

nd
 sc

an
, E

RU
S:

 E
nd

os
co

pi
c R

ec
ta

l U
ltr

as
ou

nd
, B

: B
en

ig
n,

 M
al

: M
al

ig
na

nt
, A

: A
nt

er
io

r, 
P:

 P
os

te
rio

r, 
C

: C
om

bi
ne

d,
 L

ap
: L

ap
ar

os
co

pi
c, 

O
R:

 O
pe

ra
tiv

e 
tim

e, 
LO

S:
 L

en
gt

h 
of

 st
ay

Jo
ur

na
l o

f C
lin

ic
al

 Im
ag

in
g 

Sc
ie

nc
e 

• 2
02

4 
• 1

4(
16

) 
| 

6

O
to

te
, e

t a
l.:

 P
re

sa
cr

al
 tu

m
or

s: 
A

 sy
st

em
at

ic
 re

vi
ew



Journal of Clinical Imaging Science • 2024 • 14(17)  |  7

Otote, et al.: Presacral tumors: A systematic review

Osseous tumors comprised a mere 1.4% (n = 8) of all cases, 
characterized by a strikingly young mean age of 39.8  years 
and exclusive malignancy. Interestingly, chondrosarcomas 
constituted half of these malignant lesions. When compared 
to other tumor types, osseous tumors emerged as the 
youngest subgroup within the analyzed population.

This study identified a subset of 41 patients (7.2%) harboring 
inflammatory tumors, exclusively benign in nature. The 
spectrum encompassed abscesses (28  cases), diverticulitis 
(1  case), fibrosis (3  cases), cyst hydatid (3  cases), 
inflammatory cysts (2 cases), and unclassified cysts (3 cases). 
Notably, this group exhibited a higher mean age compared to 
other tumor categories, at 47.6 years.

Among the analyzed tumors, a noteworthy 16.5% (n = 94) 
were classified as miscellaneous, encompassing a diverse 
spectrum of lesions. Patients with miscellaneous tumors 
exhibited a higher mean age compared to other groups, at 
51.3 years. A concerning trend emerged within this category: 
malignant miscellaneous tumors displayed significantly higher 
recurrence and complication rates compared to their benign 
counterparts (14% vs. 0% and 4.7% vs. 0.7%, respectively). 
Malignant composition – gastrointestinal stromal tumors 
took the lead among malignant miscellaneous tumors, with 
nine cases identified. Undifferentiated sarcomas followed 
closely behind, accounting for five cases. Further investigation 
into the specific subtypes and clinical characteristics of these 
aggressive miscellaneous tumors is warranted.

The operative approaches are listed in Table 5. The posterior 
approach was performed in 240  patients (42.1%), anterior 
approach in 191 patients (33.5%), and a combined approach 
in 66  patients (11.6%). The mean post-operative hospital 
stay was 8.4 days after an anterior approach was performed; 
5.7  days after a posterior approach; and 6.6  days after a 
combined approach.

The overall post-operative complication rate was 20.2% and 
included surgical site infection, neurological complications 
(lower limb weakness, paresthesia), hematoma, post-
operative bleeding, and change in bowel habit. The overall 
post-operative recurrence rate was 6.9%.

Thirty-one patients underwent a minimally invasive procedure 
[Table  5], an approach which had lower recurrence and 
complication rates when compared to open surgery (0 vs. 12 % 
and 10 vs. 32.1%, respectively) and was associated with shorter 
length of stay (4.2 vs. 13.1 days). The operative time was also 
shorter in minimally invasive surgery (242.8 vs. 327.5 min).

DISCUSSION

RRT management presents a unique dilemma due to their 
rarity and diverse histology. While open surgery dominates 
existing literature, minimally invasive techniques are 

gaining traction. However, robust data scarcity, limited to 
case reports and small series, impedes definitive conclusions 
on patient selection, perioperative complications, and 
oncological outcomes for minimally invasive approaches. 
Our systematic review reveals female predominance, 
benign etiology, and congenital classification as common 
features. Malignant lesions, more prevalent in males, exhibit 
higher complication and recurrence rates post-resection. 
Posterior approach emerges as the minimally invasive 
method of choice with minimal morbidity. Laparoscopy 
and robotic-assisted laparoscopy, though primarily used 
in benign cases, show promise with shorter hospital stays 
and potentially lower recurrence rates. Further research 
with robust data is crucial to solidify the role of minimally 
invasive techniques in retrorectal tumor management, 
particularly for malignant cases.

Radiological presentations of RRT range from asymptomatic 
and incidental findings to symptomatic manifestations, 
often associated with infectious or malignant processes. 
Barraqué et al. report 50% asymptomatic cases in a 
series of 53, highlighting the potential for subclinical 
presentation.[80] Symptomatic cases typically present 
with abdominal and lower back pain, possibly indicating 
underlying infection or malignancy.[81] Other reported 
symptoms include rectal fullness and sciatic pain.[82]

The diagnosis of RRTs presents a significant challenge due to 
their complex anatomical location and diverse presentations. 
A  multimodal approach is essential for accurate diagnosis. 
While physical examination, often aided by proctoscopy, 
has limited sensitivity, with palpable lesions detectable 
in only approximately 35% of cases, it can be useful in 
excluding lower rectal involvement.[82] Proctoscopy and 
flexible sigmoidoscopy offer restricted visualization but can 
be employed to detect mucosal involvement. In cases with 
a draining sinus, fistulography may be utilized.[83] Magnetic 
resonance imaging has emerged as the gold standard 
imaging modality due to its exquisite soft-tissue resolution, 
enabling accurate assessment of tumor size, location, extent, 
and relationship to adjacent structures, thereby facilitating 
surgical planning.[84] Computed tomography (CT) scanning 
serves as a complementary tool, providing valuable 
information regarding RRT consistency (cystic vs. solid) 
and the degree of invasion into surrounding tissues.[81] In 
addition, CT scan features can offer clues to the underlying 
pathology, with homogeneous lesions suggesting benignity 
and heterogeneous lesions indicating a higher likelihood 
of malignancy.[80] In select cases, transrectal ultrasound 
can be beneficial, particularly in differentiating solid from 
cystic lesions and evaluating the tumor’s proximity to the 
rectum.[85]

The definitive role of biopsy in diagnosing RRTs remains a 
subject of debate. While biopsy is generally avoided for cystic 
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Table 3: (Continued)

Classification Case (% from 
overall total)

Unknown Cyst 3

Malignant 0 0
Miscellaneous 94 16.5

Benign 51 8.9
Leiomyoma 6
Fibroma 4
Myelomeningocele 2
Myelolipoma 3
Solitary fibrous tumor (SFT) 4
Hemangiopericytoma 1
Oleogranuloma 1
Lipoma 1
Angiomyxoma 4
Neuroenteric Cyst 1
Angiomyofibroblastoma 1
Fibrolipoma 1
Peritoneal serous cystadenoma 1
Desmoid tumor 1
Lymphoid hyperplasia (Castleman's 
disease)

1

Lipoblastoma 1
Bronchogenic cyst 1
Angiomyolipoma 1
Sclerosing Epithelioid Fibrosarcoma 1
Hematoma 1
Angiofibroma 1
Lymphocele 1
Retention cyst of anal gland 4
Vascular 1
Normal tissue 1
Unknown 6

Malignant 43 7.5
Gastrointestinal stromal tumor 9
Lymphoma 4
Leiomyosarcoma 4
Liposarcoma 3
Undifferentiated sarcoma 7
Rhabdomyosarcoma 1
Adenocarcinoma 5
Mucinous Tumor 1
Squamous cell carcinoma 1
Spindle cell tumor 1
Desmoid type fibromatosis 1
Plasmacytoma 2
Intra-osseus ganglion cyst 1
Unknown 3
Total 570 100

lesions due to their high likelihood of benignity and potential 
for infection, image-guided tissue acquisition remains crucial 
for definitive diagnosis and treatment planning.[1,83] This 
is particularly true for specific tumor types such as Ewing 
sarcoma, osteogenic sarcoma, neurofibrosarcomas, and 
desmoid tumors, which benefit from neoadjuvant therapy.[86,87]

Table 3: Classification of retro-rectal tumors in our series (570 
cases in 68 papers)

Classification Case (% from 
overall total)

Congenital 324 56.8
Benign 284 49.8

Tailgut Cyst 145 25.4
Teratoma 33 5.8
Epidermoid Cyst 36 6.3
Dermoid Cyst 25 4.4
Developmental Cyst 1
Duplication Cyst 38 6.7
Anterior Sacral Meningocele 4
Indeterminant Cyst 2

Malignant 40 7
Chordoma 20 3.5
Primitive neuroectodermal 2
Tailgut cyst (malignant 
degeneration)

6

Malignant Teratoma 3
Germ Cell Tumor 1
Developmental Cyst (malignant 
transformation)

5

Dermoid Cyst (malignant degeneration) 2
Duplication Cyst (malignant 
degeneration)

1

Neurogenic 103 18.1
Benign 90 15.8

Neurofibroma 5
Ganglioneuroma 5
Paraganglioma 2
Schwannoma 54 9.5
Neuroblastoma 3
Perineural cyst (Tarlov) 21 3.7

Malignant 13 2.3
Neurofibrosarcoma 2
Neuroendocrine Carcinoma 3
Neuroblastoma 1
Ependymoma 2
Ganglioneuroblastoma 1
Malignant peripheral nerve sheath 
tumor

4

Osseus 8 1.4
Benign 0 0
Malignant 8 1.4

Ewing Tumor 2
Chondrosarcoma 4
Synovial Sarcoma 1
Malignant Giant Cell Tumor 1

Inflammatory 41 7.2
Benign 41 7.2

Abscess 28 4.9
Fibrosis 3
Cyst hydatid 3
Inflammatory Cyst 2
Diverticulitis 1
Fistula 1

(Contd)
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Table 4: Demographic findings and clinical outcomes of retrorectal tumors included in the review.

Classification Case (%) Mean age (range) Complication (%) Recurrence (%)

Congenital 324 (56.8) 44.8 (21-74) 2 6.5
Benign 284 (49.8) 43.1 (21-71) 2.1 2.4
Malignant 40 (7.0) 51.4 (25-74) 1.5 24.2

Neurogenic 103 (18.1) 48 (22-94) 6.4 3.6
Benign 90 (15.8) 48 (22-94) 7.1 3.2
Malignant 13 (2.3) 47 0 7.1

Osseus 8 (1.4) 39.8 (16-58) 25 NR
Benign 0 - - -
Malignant 8 (1.4) 39.8 (16-58) 25 NR

Inflammatory 41 (7.2) 47.6 2.4 7.3
Benign 41 (7.2) 47.6 2.4 7.3
Malignant 0 - - -

Miscellaneous 94 (16.5) 51.3 (19-76) 1.6 3.2
Benign 51 (8.9) 49.3 (19-76) 0.7 0
Malignant 43 (7.5) 53.6 (35-75) 4.7 14

Overall benign 466 (81.8)
Overall malignant 104 (18.2)
Total 570 (100)

Table 5: Operative outcomes of retrorectal tumors according to surgical approach.

Approach Case # Mean OR 
(min)*

Mean LOS 
(days)*

Anterior 191 293.2 8.4
Posterior 240 100 5.7
Combined 66 160 6.6
Operation 
method

Case # Mean OR 
(min)*

Mean LOS 
(days)*

Complete resection 
(%)

Combined 
resection (%)

Complication 
rate (%)

Recurrence 
rate (%)

Open 119 327.5 13.1 82.8 9.5 32.1 12
Minimally invasive 31 242.8 4.2 85.1 20 10 0
*Many cases were “Not Reported” – the mean values only consider the cases with reported values, LOS: Length of stay, OR: Operative time, #means number 
i.e., Number of cases

Precise surgical planning and meticulous execution are 
paramount, as highlighted by Balci et al. The extent of tumor 
invasion dictates resection levels, with abdominoperineal or 
sacral resection necessary in severe cases.[80] The efficacy of 
neoadjuvant therapy remains under debate, with conflicting 
results concerning its impact on surgical difficulty and 
overall outcome.[88] In specific cases, adjuvant radiotherapy 
or palliative chemotherapy can be considered.[80]

The limitations of this study were that many of the articles were 
confined to small case series and case studies which also meant that 
adequately comparing certain criteria such as surgical outcomes 
based on approach, for instance, was difficult owing to the lack of 
this information in many of the reviewed articles.

CONCLUSION

RRTs are rare tumors and most commonly congenital in nature 
with a predominance among the female sex. It is recommended 
that surgical management with R0 resection is crucial in the 

management of these tumors, and the minimal access surgery 
approach appears to be a safer option in appropriate case 
selection, having an association with shorter length of stay, 
lower recurrence rates, and shorter operative time.
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