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Abstract
Background  Delay in diagnosing Crohn’s disease (CD) in patients presenting with perianal abscess (PAA) and/or fistula 
(PAF) is common. The aim of this study was to identify red flags suggestive of CD.
Methods  A systematic literature review was conducted to identify symptoms associated with CD in patients presenting with 
PAA/PAF. A questionnaire including those symptoms, supplemented with items from the International Organization for 
the Study of Inflammatory Bowel Diseases (IO-IBD) red flags index for luminal CD, was administered to all adult patients 
presenting with a PAF and eventually diagnosed with CD and matched patients (1:3) from the same study period with a 
cryptoglandular PAF (2012–2023) at a single non-academic teaching hospital. All patients were asked to recall symptoms/
signs experienced during their first PAF.
Results  The systematic review identified 8 articles reporting on 15 clinical characteristics in patients presenting with PAA 
(n = 2)/PAF (n = 6), supplemented with 13 items from the IO-IBD red flags index (28 items in total). A total of 25 patients 
with CD and 75 patients with PAF without CD answered the questionnaire. Univariate analysis identified seven items associ-
ated with CD (age, family history, > 2 perianal interventions, weight loss, abdominal pain, diarrhoea and fatigue), and four 
items remained significant in multivariate analysis: age (OR 3.4 [1.0–11.5]), > 2 previous perianal interventions (OR 3.4 
[1.0–10.1]), weight loss (OR 14.4 [3.7–55.6]) and abdominal pain (OR 9.8 [1.9–49.8]). Receiver-operating characteristic 
curve (ROC) analysis showed that a combination of these red flags was associated with good discrimination of CD versus 
non-CD (AUC 0.83 [0.72–0.94]).
Conclusions  The perianal red flags index has a good predictive value for early identification of patients with PAF at risk for 
underlying CD.
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Introduction

Perianal abscesses (PAA) and perianal fistulas (PAF) are 
debilitating conditions associated with pain, discharge, 
restricted mobility and fatigue contributing to a signifi-
cant reduction in quality of life (QoL) [1, 2]. The majority 
of PAA have a cryptoglandular origin and are caused by 
infection of the perianal crypt glands [2]. In about a third of 
patients with a PAA, a PAF remains as a tract connecting the 
intestinal lumen of the anal canal or rectum with the perianal 
skin and is found either at the time or subsequent to abscess 

drainage [3]. It was estimated that the overall incidence of 
PAF in Europe ranged from 1.2 to 2.8 per 10,000 people 
[4]. With surgical treatment strategies for cryptoglandular 
PAF, depending on the type of therapy, healing rates are 
approximately 70–80% [5–9].

The second most common cause of a PAF is Crohn’s 
disease (CD), often affecting young patients in the midst 
of their most active period in life [10]. In around one-third 
of all patients with CD-associated perianal disease, a PAA 
or PAF is a first manifestation of the disease and perianal 
surgery often precedes diagnosis of CD [1, 9, 11–15]. Due 
to the high incidence of idiopathic or cryptoglandular PAA/
PAF in the general population, delay in diagnosis of CD in 

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s10151-024-03106-y&domain=pdf


	 Techniques in Coloproctology           (2025) 29:89    89   Page 2 of 14

these patients is common as initial signs and symptoms can 
be non-specific. Time to CD diagnosis may take many years 
[16–36]. Differentiating Crohn’s from cryptoglandular PAF 
can be challenging, but is of the utmost importance, as CD-
associated PAF are generally considered more refractory to 
surgery without IBD-directed medication [23, 24]. Treating 
these fistulas without proper multidisciplinary management 
will put patients at higher risk of unnecessary damage to the 
anal sphincter, progression of the disease and possible worse 
long-term outcomes and decreased quality of life (QoL).

The aim of this study was to identify signs and symptoms 
suggestive of CD in patients presenting with a PAA or PAF 
in a systematic literature review and a retrospective matched-
controlled study to develop a perianal red flags instrument 
for early identification of patients at risk for underlying CD.

Materials and methods

The study consisted of two parts. First, a systematic litera-
ture review of signs and symptoms suggestive of CD was 
conducted. Second, a retrospective matched cohort study 
was performed at a non-academic teaching centre in the 
Netherlands in all adult (≥ 16 year) patients presenting with 
a PAF and eventually diagnosed with CD between 2012 and 
2023. Patients with CD were matched 1:3 with patients from 
the same study period with a cryptoglandular PAF.

Part I: systematic review

Search strategy

A literature search was performed on the basis of the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA)-statement (www.​prisma-​state​ment.​
org). A clinical librarian was consulted for assembling of 
the systematic search strategy for multiple databases, includ-
ing PubMed, EMBASE and Web of Science, to identify all 
relevant publications. The search strategy included (MeSH) 
terms and free text related to or describing CD, perianal dis-
ease and ‘red flags/diagnosis’. The complete search strategy 
is presented in Supplementary Table 1. The final search was 
performed on 3 July 2023. A search filter for human studies 
was used. There were no publication date restrictions. Refer-
ence lists and bibliographies of included studies were hand 
searched for relevant studies and trial and study registries 
were searched for relevant ongoing studies. Abstracts were 
screened independently by two reviewers (L.M. and G.M.). 
Data were extracted from the selected studies in duplicate 
by two reviewers (L.M. and G.M.). Any disagreements 
were consulted with the senior investigators (J.B., C.B.). A 

detailed protocol was registered in the PROSPERO database 
prior to this research (registration no.: CRD42022365616).

Inclusion and exclusion criteria

Studies were included if they met the following criteria: (1) 
patients presenting with a PAA and/or PAF, (2) previously 
unknown CD, (3) reporting on clinical characteristics associ-
ated with CD diagnosis, (4) including patients ≥ 16 years, (5) 
peer reviewed and (6) minimum of ten patients included in 
the studies. Studies were excluded if they were: (1) present-
ing results of fistulas with other well-known aetiology (iat-
rogenic, malignancy, pilonidal sinus), (2) reviews and case 
reports, (3) animal studies and (4) publications in languages 
other than English or Dutch.

Outcomes

Study characteristics (year of publication, country of publi-
cation, number of participating centres, study design, study 
period and number of included patients), demographic data 
(patients characteristics, age and sex) and outcome data were 
recorded. The primary outcome was identification of clini-
cal characteristics associated with CD in patients presenting 
with a PAA or PAF. In addition, the reported incidence and 
the median time to diagnosis of CD in patients with peri-
anal disease from the selected studies was assessed. Quality 
assessment of all included studies was performed by use 
of the Newcastle–Ottawa scale (NOS, see Supplementary 
Table 2) [37].

Part II: retrospective matched cohort study

Inclusion and exclusion criteria

All adult patients (≥ 16 years) presenting with a first or 
recurrent PAF and eventually diagnosed with CD at the 
Flevoziekenhuis (a non-academic teaching hospital in the 
Netherlands with dedicated inflammatory bowel disease 
[IBD] care) between September 2012 and March 2023 
were identified from a prospective administrative database. 
Patients with a CD diagnosis prior to presentation with 
a PAF were excluded. CD Patients were matched 1:3 to 
patients with a cryptoglandular PAF from the same study 
period (presenting in the same month with a PAF), who 
served as controls.

This study was approved by the accredited Medical Ethics 
Committee (METC) (reference number W21_281#21.308) 
and conducted according to the principles of the Declara-
tion of Helsinki (64th WMA General Assembly, Fortaleza, 
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Brazil, October 2013). All patients were informed in writing 
and were offered to withdraw from participation (opt-out).

Data collection

Between September and December 2023, a questionnaire 
with items identified in the systematic review, supplemented 
with items from the IO-IBD red flags index for luminal CD, 
was administered by the investigator to all included patients. 
Patients were asked to recall symptoms and signs experi-
enced during their first PAF.

Statistical analyses

The proportion of patients reporting the selected items in 
patients presenting with Crohn’s PAF were compared with 
those reported in patients with a cryptoglandular PAF. Con-
tinuous data were presented as means and standard deviation 
(SD) or median and interquartile range (IQR) according to 
the distribution of the data. Categorical data were presented 
as number of patients and proportions. Univariate analy-
ses were performed to identify items associated with CD 
diagnosis. All items with a p-value < 0.25 in this analysis 
were included in a multivariate logistic regression analysis. 
A backward selection was performed in the logistic regres-
sion on the basis of the p-value of the Wald statistic. A two-
tailed p-value of less than 0.05 was considered significant 
and a receiver operating characteristic (ROC) analysis was 
conducted to determine the threshold that discriminated CD 
from non-CD fistulas. All analyses were performed by use 
of SPSS Statistics for Windows (version 22, IBM Crop., 
Armonk, New York, USA).

Results

Part I: systematic review

The PRISMA flow diagram of the search and selection pro-
cess is presented in Fig. 1. From a total of 16,894 references, 
8 articles were included comprising 5 retrospective cohort 
studies [36, 37, 40–42], 2 prospective cohort studies [38, 39] 
and 1 case–control study [12], resulting in a total number of 
22,481 patients. Study quality ranged from moderate (some 
risk of bias, n = 4) to good (low risk of bias, n = 4). Total 
scores of the quality assessment according to the NOS are 
summarised in supplementary tables 3 and 4.

Signs and symptoms associated with CD

Study characteristics of all included studies are summa-
rised in Supplementary Table 5. A summary of all findings, 

including patient demographics, clinical characteristics and 
symptoms, is presented in Table 1.

Age and sex were described in all studies [17, 38–43]. 
Patients with CD were younger at presentation with a PAF 
compared with patients without CD diagnosis (overall mean 
from three studies presenting data 34.4 versus 44.1 years 
respectively p < 0.0001) [40, 41, 43]. Although Hokkanen 
et al. identified male as a risk factor for PAF [44], no study 
identified sex as a risk factor for CD. Smoking was described 
in one study without a correlation with future CD diagno-
sis in current smokers (HR 0.9 [95% CI 0.6–1.3], p = 0.59) 
or ex-smokers (HR 1.2 [95% CI 0.7–1.9], p = 0.58) [17]. 
Diabetes was described in two studies [17, 44], but despite 
a significantly higher prevalence of diabetes in the PAA 
group compared with healthy controls (9.5% versus 6% 
respectively, p = 0.0001), it was no significant predictor for 
underlying CD [17]. In one study an association was found 
between a positive family history of IBD and the develop-
ment of CD in univariate analysis in patients undergoing 
surgery for a PAF (HR 1.7 [95% CI 1.0–2.3], p = 0.021) [42].

Abdominal pain and diarrhoea as clinical symptoms 
in patients with PAA/PAF eventually diagnosed with CD 
were frequently described (23% and 30.7%, respectively, 
and 46% and 28.6%, respectively) [17, 38, 42]. One study 
showed a significant association between abdominal pain 
and development of CD in univariate and multivariate analy-
sis (HR 1.7 [95% CI 1.0–2.6], p = 0.020 and HR 3.2 [95% 
CI 1.2–3.7], p = 0.020) [42], whereas diarrhoea was found 
to be related in two out of three studies [17, 38, 42]. Cox 
regression analysis showed that the use of medication for 
diarrhoea within 180 days of PAA diagnosis was associ-
ated with an increased likelihood of a future CD diagnosis 
(HR 2.7 [95% CI 1.7–4.3, p < 0.0001) [17]. In the study by 
Yzet et al., an association between chronic diarrhoea and 
the diagnosis of CD was found in univariate analysis (HR 
5.8 [95% CI 2.9–7.3], p < 0.001) as well as in multivariate 
analysis (HR 5.2 [95% CI 2.5–7.1], p < 0.001) [42]. Fever as 
a clinical symptom in patients with perianal fistulising CD 
was only analysed in one study, but was not found to have 
any prognostic significance [38]. Weight loss, anaemia and 
rectal blood loss were found in 26.6%, 15.1% and 16.5%, 
respectively, of all patients with perianal fistulising CD [38]. 
Yzet et al. demonstrated an association between weight loss 
and the development of CD in univariate analysis (HR 6.2 
[95% CI 3.5–10.9], p < 0.001) and multivariate analysis (HR 
4.3 [95% CI 2.4–7.7], p < 0.001) [42], and Thomas et al. 
showed that anaemia in men (HR 2.8 [95% CI 1.3–5.9], 
p = 0.002), but not in women, and rectal blood loss (HR 1.6, 
95% CI 1.0–2.6, p = 0.05) were associated with an increased 
likelihood of CD diagnosis in the future [17]. Extra intesti-
nal manifestations were described in three studies [17, 42, 
44], but no association with the diagnosis of CD could be 
demonstrated [42].
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Previous abdominal and perianal surgery, described in 
three studies, were frequently seen before the diagnosis of 
CD (up to 64.7%, with 23% having ≥ 1 perianal surgery) 
[38], but only previous abdominal surgeries were more fre-
quently seen in the CD cohort (46%, versus 0 patients in the 
non-CD cohort, p-value not reported) [40].

Complex PAF were found more frequently in CD patients 
than simple PAF (90.6% versus 9.4%, respectively) [38]. In 
addition, multiple fistula tracts were observed significantly 
more often in patients with CD as compared with non-CD 
patients (31% versus 6%, p = 0.02) [40], with 31.7% having 
two external fistula openings and 33.8% having ≥ 3 exter-
nal fistula openings. Moreover, in patients with CD, a PAF 
with an anterior internal opening was more frequently seen 
(74.6% versus 32.8%, p = 0.0169). Rectal involvement was 
mentioned in two studies, showing that patients with CD 

significantly had rectal involvement more often as compared 
with non-CD patients (54% versus 2%, p < 0.001 [40] and 
30.2% versus 6.7%, p = 0.0009 [43], respectively).

Incidence of CD and delay in diagnosis

A total of three studies reported on the incidence and time to 
diagnosis of CD in patients with a PAA (n = 2) [17, 39] and/
or PAF (n = 1) [42]. The incidence of CD was significantly 
lower in patients presenting with PAA than PAF (0.8%, 
156/18.532 versus 7.5%, 7/93, respectively, p < 0.0001) [17, 
39, 42]. Median reported time to diagnosis in the selected 
studies ranged from 7.6 (IQR 2.7–26.1) to 20.6 (IQR 
11.2–44.4) months with a mean follow-up ranging from 36.0 
to 67.2 months [17, 39, 42].

Fig. 1   Flowchart of the search and selection procedure of studies



Techniques in Coloproctology           (2025) 29:89 	 Page 5 of 14     89 

Ta
bl

e 
1  

S
um

m
ar

y 
of

 fi
nd

in
gs

St
ud

y
Se

x 
(m

al
e,

 
n,

 %
)

A
ge

 (y
ea

rs
)

Sm
ok

in
g 

(n
, %

)
B

M
I (

m
ea

n,
 

SD
)

Fa
m

ily
 h

is
-

to
ry

 o
f C

D
 

(n
, %

)

A
bd

om
in

al
 

pa
in

 (n
, %

)
D

ia
rr

ho
ea

 
(n

, %
)

Fe
ve

r (
n,

 
%

)
W

ei
gh

t l
os

s 
(n

, %
)

A
na

em
ia

 (n
, 

%
)

Re
ct

al
 

bl
oo

d 
lo

ss
 

(n
, %

)

Ex
tra

-in
te

sti
-

na
l m

an
ife

st
a-

tio
ns

D
ia

be
te

s
Pe

ria
na

l 
su

rg
er

y 
hi

sto
ry

 (n
, 

%
)

Pr
ev

i-
ou

s 
ab

do
m

i-
na

l 
su

rg
er

y 
(n

, %
)

X
u 

et
 a

l. 
[3

8]
10

7 
(7

7)
28

.2
*

N
R

N
R

N
R

30
 (2

3)
64

 (4
6)

27
 (1

9.
4)

37
 (2

6.
6)

21
 (1

5.
1)

23
 (1

6.
5)

N
R

N
R

90
 (6

4.
7,

 
w

ith
 

23
%

 ≥
 1 

su
rg

er
y)

N
R

G
eo

rg
e 

et
 a

l. 
[3

9]

N
on

-C
D

: 
N

R
C

D
: 1

0 
(6

3)

A
ll:

 N
R

C
D

: 2
8.

0 
 

(I
Q

R
 N

R
,  

al
l C

D
 p

at
ie

nt
s  

<
 40

 y
ea

rs
)

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

H
ad

do
w

 
et

 a
l. 

[4
0]

A
ll:

 4
6 

(7
5)

N
on

-C
D

: 3
8 

(7
9)

C
D

: 8
 (6

2)

N
on

-C
D

: 4
1.

1*
 

(1
1.

6)
C

D
: 3

6.
1*

 (1
8.

5)

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
on

-C
D

: 
1 

(I
Q

R
 

0–
4)

C
D

: 0
 

(I
Q

R
 

0–
4)

N
on

-
C

D
: 0

 
(0

)
C

D
: 6

 
(4

6)

C
or

em
an

s 
et

 a
l. 

[4
1]

A
ll:

 1
10

 
(6

0)
N

on
-C

D
: 8

7 
(7

3.
1)

C
D

: 2
3 

(3
6.

5)

N
on

-C
D

: 4
8.

9*
 

(±
 1.

4)
C

D
: 3

8.
5*

 (±
 1.

8)
p =

 0.
00

01

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

Y
ze

t e
t a

l. 
[4

2]
66

 (7
1)

U
ni

va
ri-

at
e¶

: 0
.5

1 
(0

.1
1–

2.
44

, 
p =

 0.
39

6)
M

ul
tiv

ar
i-

at
e¶

: N
R

43
 (I

Q
R

 3
4–

56
)

U
ni

va
ria

te
¶:

 
0.

9 
(0

.9
–1

.0
, 

p =
 0.

04
3)

M
ul

tiv
ar

ia
te

¶:
 

1.
5 

(0
.1

–2
.0

, 
p =

 0.
14

0)

A
ll:

 2
3 

(2
5)

U
ni

va
ri-

at
e¶

: 0
.4

 
(0

.1
–1

.9
, 

p =
 0.

26
)

M
ul

tiv
ar

i-
at

e:
 N

R

N
R

A
ll:

 2
 (2

)
U

ni
va

ri-
at

e¶
: 1

.7
 

(1
.0

–2
.3

, 
p =

 0.
02

)
M

ul
tiv

ar
i-

at
e¶

: 1
.5

 
(0

.1
–2

.5
, 

p =
 0.

14
8)

A
ll:

 2
 (2

)
U

ni
va

ri-
at

e¶
: 1

.7
 

(1
.0

–2
.6

, 
p =

 0.
02

0)
M

ul
tiv

ar
i-

at
e¶

: 3
.2

 
(1

.2
–3

.7
, 

p =
 0.

00
2)

A
ll:

 2
 (2

)
U

ni
va

ri-
at

e¶
: 5

.8
 

(2
.9

–7
.3

, 
p <

 0.
00

1)
M

ul
tiv

ar
i-

at
e¶

: 5
.2

 
(2

.5
–7

.1
, 

p <
 0.

00
1)

N
R

A
ll:

 4
 (4

)
U

ni
va

ri-
at

e¶
: 6

.2
 

(3
.5

–1
0.

9,
 

p <
 0.

00
1)

M
ul

tiv
ar

i-
at

e¶
: 4

.3
 

(2
.4

–7
.7

, 
p <

 0.
00

1)

N
R

N
R

A
ll:

 4
 (4

)
U

ni
va

ri-
at

e¶
: 1

.2
 

(0
.2

–2
.4

, 
p =

 0.
18

)
M

ul
tiv

ar
i-

at
e¶

: 1
.1

 
(0

.1
–2

.9
, 

p =
 0.

29
2)

N
R

A
ll:

 1
0 

(1
1)

U
ni

va
ri-

at
e¶

: 0
.9

 
(0

.3
–2

.8
, 

p =
 0.

35
)

M
ul

tiv
ar

i-
at

e¶
: N

R

N
R



	 Techniques in Coloproctology           (2025) 29:89    89   Page 6 of 14

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
Se

x 
(m

al
e,

 
n,

 %
)

A
ge

 (y
ea

rs
)

Sm
ok

in
g 

(n
, %

)
B

M
I (

m
ea

n,
 

SD
)

Fa
m

ily
 h

is
-

to
ry

 o
f C

D
 

(n
, %

)

A
bd

om
in

al
 

pa
in

 (n
, %

)
D

ia
rr

ho
ea

 
(n

, %
)

Fe
ve

r (
n,

 
%

)
W

ei
gh

t l
os

s 
(n

, %
)

A
na

em
ia

 (n
, 

%
)

Re
ct

al
 

bl
oo

d 
lo

ss
 

(n
, %

)

Ex
tra

-in
te

sti
-

na
l m

an
ife

st
a-

tio
ns

D
ia

be
te

s
Pe

ria
na

l 
su

rg
er

y 
hi

sto
ry

 (n
, 

%
)

Pr
ev

i-
ou

s 
ab

do
m

i-
na

l 
su

rg
er

y 
(n

, %
)

O
liv

ei
ra

 
et

 a
l. 

[4
3]

A
ll:

 8
3(

66
)

N
on

-C
D

: 1
8 

(6
0)

C
D

: 6
5 

(6
7.

7)

N
on

-C
D

: 4
2.

4*
 

(±
 14

.7
)

C
D

: 2
8.

6*
 (±

 14
.9

)
p <

 0.
00

01

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

Th
om

as
 

et
 a

l. 
[1

7]

A
ll:

 2
9,

20
8 

(6
5)

PA
A

 c
as

es
: 

11
,8

75
 

(6
6.

4)
C

on
tro

ls
: 

17
,3

33
 

(6
3.

9)

PA
A

 g
ro

up
: 4

5.
8*

 
(1

5.
6)

C
on

tro
ls

: 4
6.

9*
 

(1
5.

2)
20

 <
 ×

 ≤
 40

 y
ea

rs
¶:

 
0.

8 
(0

.4
–1

.6
, 

p =
 0.

52
)

40
 <

 ×
 ≤

 60
 y

ea
rs

¶:
 

0.
3 

(0
.1

–0
.7

. 
p =

 0.
00

5)
60

 <
 ×

 ≤
 80

 y
ea

rs
¶:

 
0.

4 
(0

.2
–0

.9
, 

p =
 0.

04
)

 ≥
 80

 y
ea

rs
¶:

 
0.

1 
(0

.0
–1

.2
, 

p =
 0.

07
)

N
ev

er
 

sm
ok

er
¶:

 
1 

(N
R

)
C

ur
re

nt
 

sm
ok

er
¶:

 
0.

9 
(0

.6
–1

.3
, 

p =
 0.

59
)

Ex
- sm

ok
er

¶:
 

1.
2 

(0
.7

–1
.9

, 
p =

 0.
58

)

PA
A

 ca
se

s: 
28

.1
* 

(6
.2

)
Co

nt
ro

ls:
 

27
.2

* 
(4

.9
)

p <
 0.

00
01

 <
 25

¶:
 1

 
(N

R)
25

–3
0¶

: 
0.

82
 (0

.5
2–

1.
28

, 
p =

 0.
38

)
 >

 30
¶:

 0
.4

3 
(0

.2
4–

0.
78

, 
p =

 0.
00

5)

N
R

PA
A

 c
as

es
 

w
ith

 C
D

: 
43

 (3
0.

7)
¶:

 1
.3

3 
(0

.9
1–

1.
93

, 
p =

 0.
14

)

PA
A

 c
as

es
: 

60
 (0

.3
4,

 
pr

io
r t

o 
PA

A
)

PA
A

 c
as

es
 

w
ith

 C
D

: 
40

 (2
8.

6)
¶:

 1
.3

 
(0

.9
–2

.0
, 

p =
 0.

18
)

U
se

 o
f a

nt
i-

di
ar

rh
oe

-
al

s¶
: 2

.7
 

(1
.7

–4
.3

, 
p <

 0.
00

01
)

N
R

N
R

PA
A

  
ca

se
s:

  
11

21
  

(6
.3

)
C

on
tro

ls
:  

13
84

  
(5

.1
)

p <
 0.

00
01

M
en

¶:
  

2.
8 

(1
.3

–
5.

9,
 p

 =
  

0.
00

2)
W

o-
 

m
en

¶:
  

1.
2 

(0
.5

–2
.9

, 
p =

 0.
63

)

PA
A

 c
as

es
 

w
ith

 C
D

: 
19

 (1
3.

6)
¶:

 1
.6

 
(1

.0
–2

.6
, 

p =
 0.

05
)PA

A
 c

as
es

: 
0 

(b
ef

or
e 

di
ag

no
si

s o
f 

IB
D

)

PA
A

 c
as

es
: 

17
00

 (9
.5

)
C

on
tro

ls
: 

16
19

 (6
)

p <
 0.

00
01

¶:
 0

.4
 

(0
.2

–1
.2

, 
p =

 0.
1)

N
R

N
R

H
ok

ka
ne

n 
et

 a
l. 

[4
4]

A
ll:

21
06

 (6
2.

9)
N

on
-C

D
:

15
38

 (5
9.

9)
C

D
:

56
8 

(7
2.

8)

N
on

-C
D

, n
 (%

):
 0

–1
9 

ye
ar

s:
 1

27
 

(4
.9

)
 2

0–
39

 y
ea

rs
: 8

62
 

(3
3.

6)
 4

0–
59

 y
ea

rs
: 1

09
1 

(4
2.

5)
 6

0–
79

 y
ea

rs
: 4

41
 

(1
7.

2)
 8

0+
 ye

ar
s:

 7
4 

(2
.9

)
C

D
, n

 (%
):

 2
0–

39
 y

: 3
65

 
(4

6.
8)

 4
0–

59
 y

ea
rs

: 2
88

 
(3

6.
9)

 6
0–

79
y:

 8
4 

(1
0.

8)

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

N
R

H
id

ra
de

ni
tis

:
N

on
-C

D
 

(p
re

va
-

le
nc

e/
10

0)
:

 2
01

7:
 1

.6
C

D
 (p

re
va

-
le

nc
e/

10
0)

:
 2

01
7:

 4
.2

N
on

-C
D

 
(p

re
va

-
le

nc
e/

10
0)

 2
01

7:
 8

.9
C

D
 (p

re
va

-
le

nc
e/

10
0)

:
 2

01
7:

 4
.9

N
R

N
R



Techniques in Coloproctology           (2025) 29:89 	 Page 7 of 14     89 

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
Fi

stu
la

 ty
pe

 (n
, %

)
In

te
rn

al
 

fis
tu

la
 o

pe
n-

in
gs

 (n
, %

)

Ex
te

rn
al

 fi
stu

la
 o

pe
ni

ng
s (
n,

 
%

)
O

th
er

 p
er

ia
na

l d
is

ea
se

s (
n,

 %
)

Re
ct

al
 in

vo
lv

em
en

t (
n,

 %
)

D
el

ay
 (m

on
th

s)

X
u 

et
 a

l. 
[3

8]
Si

m
pl

e:
 1

3 
(9

.4
)

C
om

pl
ex

: 1
26

 (9
0.

6)
N

R
1:

 4
8 

(3
4.

5)
2:

 4
4 

(3
1.

7)
 ≥

 3:
 4

7 
(3

3.
8)

Fi
ss

ur
e:

 6
 (4

.3
)

A
bs

ce
ss

: 3
3 

(2
3.

7)
Re

ct
ov

ag
in

al
 fi

stu
la

: 7
 (5

)
Ve

rr
uc

ou
s s

ki
n 

43
 (3

0.
9)

N
R

N
R

G
eo

rg
e 

et
 a

l. 
[3

9]
N

R
N

R
N

R
N

R
N

R
13

 p
at

ie
nt

s (
81

%
): 

C
D

 
di

ag
no

si
s w

ith
in

 3
6 

m
on

th
s 

of
 P

A
A

H
ad

do
w

 e
t a

l. 
[4

0]
Se

co
nd

ar
y 

tra
ct

s/
su

pr
al

e-
va

to
r:

N
on

-C
D

: 3
 (6

)
C

D
: 4

 (3
1)

, p
 =

 0.
02

N
R

N
R

C
ol

le
ct

io
ns

:
N

on
-C

D
: 1

6 
(3

3)
C

D
: 1

2 
(9

2)
, p

 <
 0.

00
1

N
on

-C
D

: 1
 (2

)
C

D
: 7

 (5
4)

, p
 <

 0.
00

1
N

R

C
or

em
an

s e
t a

l. 
[4

1]
C

ur
ve

d 
or

 ra
di

al
IO

 a
nt

er
io

r 
to

 T
A

L:
N

on
-C

D
: 3

9 
(3

2.
8)

C
D

: 4
7 

(7
4.

6)
p =

 0.
01

7
IO

 p
os

te
rio

r 
to

 T
A

L:
N

on
-C

D
: 7

4 
(6

2.
2)

C
D

: 3
1 

(4
9.

2)
p =

 0.
02

4

EO
 a

nt
er

io
r t

o 
TA

L:
N

on
-C

D
: 4

5 
(3

7.
2)

C
D

: 3
7 

(5
2.

8)
p =

 0.
03

5
EO

 p
os

te
rio

r t
o 

TA
L:

N
on

-C
D

: 7
3 

(6
0.

3)
C

D
: 2

9 
(4

1.
4)

p =
 0.

01
2

N
R

N
R

N
R

Y
ze

t e
t a

l. 
[4

2]
Si

m
pl

e 
(a

ll)
: 1

9 
(2

0)
, u

ni
-

va
ria

te
¶:

 0
.8

5 
(0

.1
5–

4.
68

, 
p =

 0.
91

3)
C

om
pl

ex
 (a

ll)
: 2

 (2
), 

un
iv

ar
ia

te
¶:

 0
.4

 (0
.1

–2
.8

, 
p =

 0.
68

6)

N
R

N
R

H
ae

m
or

rh
oi

ds
 (a

ll)
: 1

5 
(1

6)
, 

un
iv

ar
ia

te
¶:

 1
.2

 (0
.1

–1
0.

3,
 

p =
 0.

90
)

Fi
ss

ur
e 

(a
ll)

: 4
 (4

), 
un

iv
ar

ia
te

¶:
 

0.
6 

(0
.4

–3
.8

, p
 =

 0.
57

)
A

bs
ce

ss
 (a

ll)
: 4

8 
(5

2)
, u

ni
va

ri-
at

e¶
: 1

.0
 (0

.2
–4

.9
, p

 =
 0.

97
)

N
R

7.
6 

(2
.7

–2
6.

1)



	 Techniques in Coloproctology           (2025) 29:89    89   Page 8 of 14

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
Fi

stu
la

 ty
pe

 (n
, %

)
In

te
rn

al
 

fis
tu

la
 o

pe
n-

in
gs

 (n
, %

)

Ex
te

rn
al

 fi
stu

la
 o

pe
ni

ng
s (
n,

 
%

)
O

th
er

 p
er

ia
na

l d
is

ea
se

s (
n,

 %
)

Re
ct

al
 in

vo
lv

em
en

t (
n,

 %
)

D
el

ay
 (m

on
th

s)

O
liv

ei
ra

 e
t a

l. 
[4

3]
Tr

an
ss

ph
in

ct
er

ic
:

 N
on

-C
D

: 1
5 

(5
0)

 C
D

: 3
7 

(3
8.

5)
In

te
rs

fin
ct

er
ic

:
 N

on
-C

D
: 1

0 
(3

3.
3)

 C
D

: 3
4 

(3
5.

42
)

Su
pr

as
ph

in
ct

er
ic

:
 N

on
-C

D
: 0

 (0
)

 C
D

: 1
 (1

.0
4)

M
ul

tip
le

 b
ra

nc
he

d:
 N

on
-C

D
: 5

 (1
6.

7)
 C

D
: 2

4 
(2

5)
, p

 =
 0.

34

N
R

N
R

A
bs

ce
ss

:
N

on
-C

D
: 9

 (3
0)

C
D

: 3
2 

(3
3.

3)
p =

 0.
73

N
on

-C
D

: 2
 (6

.7
)

C
D

: 2
9 

(3
0.

2)
p =

 0.
00

09

N
R

Th
om

as
 e

t a
l. 

[1
7]

N
R

N
R

N
R

N
R

N
R

20
.6

4 
(1

1.
16

–4
4.

4)
H

ok
ka

ne
n 

et
 a

l. 
[4

4]
N

R
N

R
N

R
N

R
N

on
-C

D
 (p

re
va

le
nc

e/
10

0)
:

 2
01

7:
 1

.8
C

D
 (p

re
va

le
nc

e/
10

0)
:

 2
01

7:
 4

.6

N
R

C
D

 C
ro

hn
’s

 d
is

ea
se

, P
AA

 p
er

ia
na

l a
bs

ce
ss

es
, P

AF
 p

er
ia

na
l fi

stu
la

, B
M
I b

od
y 

m
as

s i
nd

ex
, N

R 
no

t r
ep

or
te

d,
 IQ

R 
in

te
rq

ua
rti

le
 ra

ng
e,

 p
 p

-v
al

ue
/s

ig
ni

fic
an

ce
, Q

oL
 q

ua
lit

y 
of

 li
fe

, I
O

 in
te

rn
al

 fi
stu

la
 

op
en

in
g,

 E
O

 e
xt

er
na

l fi
stu

la
 o

pe
ni

ng
, T

AL
 tr

an
sv

er
se

 a
na

l l
in

e
*M

ea
n 

(S
D

)
¶ 

H
az

ar
d 

ra
tio

 (9
5%

 c
on

fid
en

ce
 in

te
rv

al
)



Techniques in Coloproctology           (2025) 29:89 	 Page 9 of 14     89 

Part II: retrospective matched cohort study

A total of 25 patients with PAF, eventually diagnosed with 
CD, and 75 matched patients with cryptoglandular PAF, 
were included. All patients returned the questionnaires 
(100% response rate). Median follow-up in all patients was 
5 years (IQR 2–10).

Table 2 presents the baseline characteristics and the 
proportion of patients with a positive answer on the 
questionnaire for patients in the CD group compared 
with patients in the cryptoglandular group. A total of 7 
out of 28 items were significantly more frequent in the 
CD group compared with the cryptoglandular group: age 
at first PAF, a positive family history of IBD, a higher 

Table 2   Associations between 
a positive answer in the pre-
determined questionnaire in 
cryptoglandular as well as 
patients with CD

n number, IQR interquartile range
a Derived from literature search
b Derived from IO-IBD Red Flag Index
*Significant p-value

Red flags CD
n = 25

Cryptoglandular
n = 75

OR (95% CI) p-value

Gender (women, n, %)a 12 (48) 26 (35) 1.7 (0.7–4.4) 0.234
Age first PAA/PAF (median, IQR)a 28 (21–43) 41 (32–50) NA  < 0.001*
BMI (median, IQR)a 25 (24–29) 27 (24–30) NA 0.299
Smoking (n, %)a,b 8 (32) 22 (29) 1.1 (0.4–3.0) 0.801
Family history (n, %)a,b 5 (20) 4 (5) 4.4 (1.1–18.1) 0.038*
Number of previous perianal interven-

tions (median, IQR)a
4 (2–7) 2 (0–3) NA 0.002*

Bowel surgery in the past (n, %)a 3 (12) 4 (5) 2.4 (0.5–11.7) 0.362
Weight loss (> 5% in 3 months, n, %)a,b 12 (48) 5 (7) 12.9 (3.9–42.9)  < 0.001*
Abdominal pains (n, %)a,b 8 (32) 3 (4) 11.3 (2.7–47.1)  < 0.001*
Abdominal pain childhood (n, %)a 6 (24) 7 (9) 3.1 (0.9–10.2) 0.084
Diarrhoea (n, %)a,b 8 (32) 3 (4) 11.3 (2.7–47.1)  < 0.001*
Rectal bleeding (n, %)a,b 11 (44) 24 (32) 1.7 (0.7–4.2) 0.276
Fatigue (n, %)a 13 (52) 18 (24) 3.4 (1.3–8.8) 0.009*
Anaemia (n, %)a,b 4 (16) 14 (19) 0.8 (0.2–2.8) 1.000
Vitamin deficiencies (n, %)a 10 (40) 19 (25) 1.9 (0.8–5.1) 0.162
IBS (n, %)b 2 (8) 9 (12) 0.6 (0.1–3.1) 0.726
Ulcerative colitis (n, %)b 1 (4) 0 (0) NA 0.250
Coeliac disease (n, %)b 0 (0) 2 (3) NA 1.000
Lactose intolerance (n, %)b 3 (12) 6 (8) 1.6 (0.4–6.8) 0.687
Rheumatoid arthritis (n, %)b 6 (24) 8 (11) 2.6 (0.8–8.6) 0.108
Ankylosing spondylitis (n, %)b 2 (8) 0 (0) NA 0.061
Alopecia (n, %)b 3 (12) 6 (8) 1.6 (0.4–6.8) 0.687
Psoriasis (n, %)b 3 (12) 7 (9) 1.3 (0.3–5.6) 0.708
Erythema nodosum (n, %)b 3 (12) 3 (4) 3.3 (0.6–17.4) 0.163
Skin diseases (n, %)b 3 (12) 3 (4) 3.2 (0.6–17.4) 0.163
Hidradenitis (n, %)b 4 (16) 3 (4) 4.6 (0.9–22.1) 0.063
Uveitis (n, %)b 6 (24) 6 (8) 3.6 (0.9–12.6) 0.068
Stomatitis aphtosis (n, %)b 6 (24) 11 (15) 1.8 (0.6–5.6) 0.357

Table 3   Items independently associated with CD diagnosis after mul-
tivariate logistic regression analysis with backward selection using 
the Wald statistic

Red flags OR (95% CI) p-value Rounded 
coeffi-
cient

Age < 40 years 3.4 (1.0–11.5) 0.042 3
 > 2 previous perianal inter-

ventions
3.4 (1.0–10.1) 0.050 3

Weight loss (> 5% in 
3 months)

14.4 (3.7–55.6)  < 0.001 14

Abdominal pains 9.8 (1.9–49.8) 0.006 10
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number of previous perianal surgical interventions, weight 
loss (> 5% in 3 months), abdominal pain, diarrhoea and 
fatigue. Age and number of previous perianal interventions 
were assessed as a continuous and categorical variable 
(< 40 years old or ≥ 40 years old and ≤ 2 or > 2 perianal 
interventions), with both categorical variables being sig-
nificantly more associated with the outcome measure of 
interest. Therefore, those items were included as a cat-
egorical variable in the multivariate analysis. In total, 
four independent items were found to be significantly 
related to a diagnosis of CD, which were included in a 
red flags index: age < 40 years (OR 3.4, 95% CI 1.0–11.5, 
p = 0.042), > 2 previous perianal interventions (OR 3.4 
[95% CI 1.0–10.1], p = 0.050), weight loss (> 5% in 
3 months, OR 14.4 [95% CI 3.7–55.6], p < 0.001) and 
abdominal pain (OR 9.8 [95% CI 1.9–49.8], p = 0.006, 
Table 3), with a receiver operating curve (ROC) analysis 
showing that a combination of these red flags was associ-
ated with good discrimination of CD versus non-CD (area 
under the curve, AUC, 0.83 [95% CI 0.72–0.94], Fig. 2). 
Adding the additional items associated with CD in univari-
ate analysis only marginally improved the discriminative 
value (AUC 0.85 [95% CI 0.75–0.95], Fig. 3).

Discussion

Literature on clinical characteristics (red flags) of CD in 
patients presenting with a PAA and/or PAF is scarce. The 
current systematic review demonstrated that the incidence 
of CD in patients with only a PAA was negligible, whereas 
this was 7.5% in patients presenting with PAF. The matched 
controlled retrospective study identified four items that were 
independently associated with underlying CD. Patients with 
CD were significantly younger and had more weight loss, 
abdominal pain and previous perianal interventions. Col-
lecting these items in a perianal red flags index yielded a 
good discriminative value of CD versus non-CD (AUC 0.83 
[95% CI 0.72–0.94]).

PAFs are the first manifestation in up to 10% of all 
patients with Crohn’s [45], and identifying specific patient 
characteristics in this population can be challenging [12, 46]. 
A population-based study showed that one-third of patients 
with CD had perianal surgery in the 5 years preceding 
their diagnosis [13]. The systematic review also showed a 
reported median time from perianal disease to CD diagnosis 
ranging from 7.6 (IQR 2.7–26.1) to 20.6 (IQR 11.2–44.4) 
months [17, 39, 42], which is longer then the time to diag-
nose CD in patients presenting with abdominal complaints 
[17–20, 30, 42]. This emphasises the need to improve early 
diagnosis, since literature shows that patients with perianal 
CD generally have a more aggressive disease phenotype [47] 
with increased risk of undergoing major surgeries during the 

Fig. 2   Receiver operating curve analysis showing that a combination 
of four red flags (age < 40 years,  > 2 previous perianal interventions, 
weight loss and abdominal pain) was associated with good discrimi-
nation of CD versus non-CD (area under the curve [AUC] 0.828, 95% 
CI 0.719–0.937)

Fig. 3   Adding the additional items associated with CD in univariate 
analysis (age at first PAF, a positive family history of IBD, a higher 
number of previous perianal surgical interventions, weight loss [> 5% 
in 3 months], abdominal pain diarrhoea and fatigue) only marginally 
improved the discriminative value (AUC 0.845, 95% CI 0.745–0.946)
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course of their disease when compared with patients without 
perianal CD (e.g. a colonic resection and/or stoma) [48], and 
without timely multidisciplinary management, a late diag-
nosis will put patients at higher risk of unnecessary damage 
to the sphincter, progression of the disease and decreased 
quality of life (QoL) [20–22].

Early recognition starts with the identification of signs 
and symptoms suggestive of CD in patients presenting with 
perianal disease [17–20, 42]. Using a perianal red flags index 
with only four items could be an easy tool for all (non-IBD) 
doctors. Previously, the International Organization for the 
Study of Inflammatory Bowel Diseases (IO-IBD) identified 
red flags for luminal CD in patients presenting at a gen-
eral practitioners’ service and a high red flag index ≥ 8 was 
shown to discriminate CD from irritable bowel syndrome 
(IBS) and healthy subjects (OR 205, p < 0.0001) [31]. Non-
healing or complex PAA or PAF or perianal lesions had the 
highest odds ratio (OR) (> 50) for suspicion of CD, however, 
the discriminating value of red flags in patients presenting 
with a PAA or PAF as a first symptom was not investigated.

Given the long delay in diagnosis from the reported 
studies, it may be concluded that diagnosing CD on clinical 
grounds alone seems suboptimal. Although we should be 
alert to CD signs and symptoms, possible non-invasive bio-
markers (e.g. fecal calprotectin [FCP] or other biomarkers) 
should be considered [49]. FCP has been demonstrated to 
be able to differentiate IBD from IBS in the general practi-
tioner’s practice [50, 51], and Stevens et al. recently showed 
that a FCP measurement of ≥ 150 mcg/g discriminates peri-
anal CD from cryptoglandular PAF, even in the absence of 
intestinal ulcers [52]. In addition, magnetic resonance imag-
ing (MRI) and/or ultrasound (US) should be considered in 
patients suspected of having CD [53] to identify patients at 
high risk of having CD early.

To our knowledge, this is the first study that systemati-
cally analysed signs and symptoms associated with CD in 
patients presenting with a PAF and it is the first study that 
systematically asked matched patients to recall the CD 
related symptoms experienced during their first PAF. Moreo-
ver, since patients were retrospectively included from 2012, 
a long period of follow-up was available, which makes a 
missed diagnosis of CD unlikely. Secondly, this study was 
conducted at a non-academic centre, which makes results 
generalisable and representative of the average patient (CD 
or non-CD) presenting with perianal disease.

This study also has several limitations. The number of 
patients was limited and as a result of the retrospective 
design of this study potential bias was unavoidable, includ-
ing information gathering bias and selection bias (e.g. 
absence of medical records or potential lacking of infor-
mation in medical records, which may have led to missing 
data and heterogeneity of the observed medical records). 
This was attempted to be solved by adding a matched cohort 

of patients with cryptoglandular PAF to identify all clini-
cally relevant confounders. However, recall bias due to a 
long median follow-up was unavoidable. Moreover, since 
patients were retrospectively asked to recall symptoms and 
signs experienced during their first PAF, it was not possible 
to collect specific data on fistula characteristics (e.g. com-
plexity). It is assumed that the perianal red flags index can 
be improved by incorporating fistula characteristics and/or 
biomarkers (e.g. FCP) as well. Obviously, findings will need 
to be confirmed in larger, prospective studies.

In conclusion, this study identified several red flags for 
CD in patients presenting with a PAF. Using these items as a 
simple and feasible ‘perianal red flags index’, a reliable dis-
crimination can be made between patients at risk for CD and 
non-CD. The tool is intended to help clinicians in primary or 
secondary care, and potentially patients, to consistently iden-
tify symptoms and signs that might lead to the diagnosis of 
CD at an early stage. Hopefully, this perianal red flags index 
will reduce the time to CD diagnosis, eventually enabling 
intervention at a an early stage to alter disease progression.
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