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1. Zusammenfassung

Perianale fistelassoziierte Karzinome sind eine seltene, aber schwerwiegende Komplikation
bei Patienten mit Morbus Crohn. Es fehlt an einheitlichen Leitlinien fir die Diagnose,
Behandlung und Nachsorge dieser Untergruppe von Patienten. AuRerdem ist es nicht klar,
welche Patienten gefahrdet sind und fir welche ein Screening-Programm sinnvoll ware.(1)
Ziel dieser Studie ist, die Population der Patienten mit perianalen fistelassoziierten Karzinomen
bei Morbus Crohn herauszuarbeiten sowie die Risikofaktoren, die Diagnose, den Verlauf und
die Prognose zu analysieren. Diese multizentrische retrospektive Fall-Kontroll-Studie wurde
an vier deutschen Krankenhausern durchgefihrt. Die Analyse umfasste vierzig Patienten mit
nachgewiesenem Malignom in Verbindung mit perianalen Fisteln bei Morbus Crohn und vierzig
Kontrollen mit fistulierendem Morbus Crohn ohne Nachweis eines anorektalen Karzinoms.
Univariate sowie multivariate statistische Analysen wurden durchgefiihrt, um Risikofaktoren
fur die Krebsentwicklung zu identifizieren und um das Uberleben zu beschreiben.
Histologisch ergab sich ein Adenokarzinom bei 33/40 Patienten und ein
Plattenepithelkarzinom bei 7/40 Patienten. Die klinischen Risikofaktoren fur die Entwicklung
eines fistelassoziierten Karzinoms waren: transsphinktare Fisteltyp (OR=3,37, 95%CI: 1,07-
10,61), postoperativ persistierende Fistel (OR=4,00, 95%CI: 1,48-10,79) komplexe Fisteln
(OR=7,21, 95%CI: 1,48-25,07) chronische Fistelaktivitdt (OR=3,44, 95%Cl 1,31-9,06).
Signifikante multivariate Hazard Ratios fur die Gesamtmortalitdt und das progressionsfreie
Uberleben wurden fiir den histologischen Krebstyp, die metastasierte Erkrankung und die R1-
Resektion gezeigt. Das Gesamtuberleben betrug 45.1 + 28.6 Monate und die 5-Jahres-
Uberlebensrate lag bei 65%. Zusammenfassend lasst sich sagen, dass eine frilhe Diagnose
fur einen glnstigen Krankheitsverlauf entscheidend ist, wahrend die Behandlung der
chronischen Fistelaktivitdt der Schlissel zur Verhinderung von Malignitat sein kann. Eine
spezialisierte multimodale Therapie ist fur die erfolgreiche Behandlung von perianalen

fistelassoziierten Malignomen von gréf3ter Bedeutung.



2. Einleitung

2.1 Einleitung

2.1.1 Perianale Fisteln bei Morbus Crohn

Morbus Crohn ist eine chronisch-entziindliche Darmerkrankung, die den gesamten Magen-
Darm-Trakt befallt und haufig mit Bauchschmerzen, Fieber und klinischen Anzeichen von
Darmverschluss oder Durchfall mit Austritt von Blut oder Schleim oder beidem auftritt. Inzidenz
und Pravalenz dieser Erkrankung steigen weltweit in allen ethnischen Gruppen an (2). In den
westlichen Industriestaaten liegt die Inzidenz von Morbus Crohn bei etwa 7-8 auf 100.000
Einwohner, die Pravalenz bei etwa 150 auf 100.000. Die Pravalenz in Deutschland liegt aktuell
bei gut 300 auf 100.000.(3)

Zur Einteilung der Verlaufsformen von Morbus Crohn sollten die Patienten entsprechend der
Montreal-Klassifikation unterteilt werden (4). Hier werden drei Kategorien nach dem
Krankheitsverhalten unterschieden: entzindlich B1 (nicht penetrierend, nicht stenosierend),
stenosierend B2, penetrierend/fistulierend B3, p perianale Erkrankung (als Zusatzkriterium zu
B1-B3) (5). Jedes Krankheitsverhalten geht mit einer anderen Reihe von Komplikationen

einher, die sich zu der Krankheitslast summieren (6).

Der perianale Morbus Crohn umfasst fistulierende Erkrankungen wie Analfisteln, Abszesse
und rektovaginale Fisteln sowie nicht-fistulierende Erkrankungen, einschlie8lich
Hamorrhoiden und Fissuren (7).

Eine Analfistel ist ein chronischer, abnormaler, epithelial ausgekleideter Trakt, der das
anorektale Lumen mit der Haut des Dammes oder des Gesales verbindet, in seltenen Fallen
auch mit der Vagina (8).

25 % der Patienten mit Morbus Crohn entwickeln Fisteln (9). Die perianale Fistelbildung hat
einen erheblichen negativen Einfluss auf die Lebensqualitat der Patienten und ist ein Pradiktor
fur ein schlechtes Langzeit-Outcome (10).

Patienten mit distalem Kolon- oder Rektumbefall haben ein hdheres Risiko, eine perianale
Erkrankung zu entwickeln, als Patienten mit isoliertem lleumbefall (11).

Nur 12 % der Patienten mit isoliertem lleumbefall entwickeln eine perianale Fistel, verglichen
mit 92 % der Patienten mit rektaler Beteiligung (12).

Eine lange Krankheitsdauer erhdht die kumulative Inzidenz von perianalen Fisteln: 12 % nach
1 Jahr, 15 % nach 5 Jahren, 21 % nach 10 Jahren und 26 % nach 20 Jahren (10)(13).



Die Atiologie der perianalen Fisteln bei Morbus Crohn ist immer noch unklar. Nach einer
Theorie entstehen sie durch tiefe, durchdringende Geschwiire des Rektums oder des Anus;
eine andere Hypothese besagt, dass sie von einem Analdriisenabszess ausgehen (14).

Fisteln werden hervorgerufen durch einen entziindungsbedingten Epitheldefekt, dessen
Heilung beeintrachtigt ist, weil das Migrationspotenzial der Fibroblasten der Lamina propria

des Kolons bei Morbus Crohn vermindert ist (15).

Das Vorliegen einer perianalen Erkrankung ist ein schlechter prognostischer Indikator fir
Patienten mit Morbus Crohn. Trotz eines optimalen medizinisch-chirurgischen Managements
des perianalen Morbus Crohn kommt es bei 30 % der Patienten immer noch zu einem
Fistelrezidiv (16). Obwohl es heutzutage verschiedene medizinische und chirurgische
therapeutische Optionen gibt, bleibt die Behandlung von Perianalfisteln eine erhebliche
Herausforderung (16-18). Immunsuppressiva (17), Tacrolimus (18) sowie die Antitumor-
Nekrose-Faktoren (TNF) wie Infliximab (19), Adalimumab (20), Certolizumab (21) und die
neuen monoklonalen Antikérper wie Vedolizumab und Ustekinumab (22) sind einige der

konservativen Optionen, die eingesetzt werden.

Einfache Fistel ohne Beteiligung des Sphinkters kénnen mittels Fistelspaltung behandelt
werden. Diese therapeutische Option sollte allerdings bei komplexen Fisteln aufgrund der
Gefahr einer Stuhlinkontinenz nicht zur Anwendung kommen.

Symptomatische Fisteln sollten primar durch Einlage einer Fadendrainage (Seton) nach
Kulrettage versorgt werden (23). Bei therapierefraktaren komplexen Fisteln ist eine
»1rockenlegung“ durch ein Stoma indiziert (24) (S3 Leitlinien 2021).

2.1.2 Perianal-fistelassoziiertes Karzinom

Patienten mit Morbus Crohn tragen ein erhdhtes Risiko der malignen Entartung der
betroffenen Darmabschnitte, auch im Bereich der perianalen Fisteln.

Das Risiko fur Dunndarmkarzinom und Colorektalkarzinom ist deutlich héher als im Vergleich
zur Grundbevdlkerung (25).

Bei Patienten mit einem Morbus Crohn besteht Uneinigkeit ber die Hohe der fistelassoziierten

Karzinome. Die Inzidenz fir fistelassoziierte Karzinome liegt bei 0,2/1000 Patientenjahre(13).

Die genaue Pathogenese des fistelassoziierten Karzinoms ist noch nicht klar. Wahrscheinlich

resultiert sie aus dem Vorhandensein einer chronischen Entzindung sowie einer



Mukosahyperplasie, welche im Verlauf zu Dysplasien flihren wie bei der Dysplasie-Karzinom-
Sequenz in lange bestehender Kolitis (26).
Ein systematisches Review von 61 Fallen von perianal-fistulierendem Morbus Crohn zeigt,

dass das Adenokarzinom am haufigsten vorkommt, gefolgt vom Plattenepithelkarzinom (27).

2.2 Zielsetzung

Da perianal-fistelassoziierte Karzinome selten sind, finden sich in der Literatur nur wenige
Fallberichte und Reviews. Eine der grofiten retrospektiven Studie konnte unter 2382 Patienten
mit fistulierendem Morbus Crohn 19 (0,79 %) Patienten mit fistelassoziierten Karzinomen (28)
identifizieren. Die Knappheit an Daten hat es bisher verhindert, Patienten zu identifizieren, die
ein potenzielles Krebsrisiko haben. Dies fluhrt zu einer Verzégerung der Diagnose und folglich
auch zu einer Verspatung beim Beginn der Behandlung. Zudem fehlen klare Leitlinien Gber

das Management dieser Falle.

In dieser Fall-Kontroll-Studie haben wir eine der gréten Serien von Patienten mit perianal-
fistelassoziierten Karzinome analysiert und nachverfolgt. Die Patienten wurden in vier
Spezialzentren fur entziindliche Darmerkrankungen in Deutschland gesammelt.

Die Kontrollgruppe bestand ebenfalls aus 40 Patienten, die nach dem Zufallsprinzip aus
Patienten ausgewahlt wurden, die zwischen 2005 und 2019 in einem der vier Krankenhauser
aufgenommen wurden.

Die Hauptziele dieser retrospektiven, multizentrischen Fall-Kontroll-Studie sind, die klinischen
Faktoren zu identifizieren, die auf die Diagnose eines fistelassoziierten Anorektalkrebs im
Zusammenhang mit Morbus Crohn hindeuten kdnnten, wie z.B. langer Krankheitsverlauf, das
Vorhandensein komplizierter Fisteln oder persistierende Fistelaktivitdt. Die praoperative
Biopsie sowie die Durchfiihrung eines MRT wurden ebenfalls bericksichtigt.

Darlber hinaus wurde eruiert, warum die Patienten operiert worden sind und ob und wie oft
sie vorher an perianalen Fistel operiert wurden.

Zudem wurde der klinische Verlauf nachvollzogen sowie das onkologische Vorgehen, um den
aktuellen Status zu erfassen.

Schlieflich soll die die vorliegende Studie Auskunft geben Uber die Patientengruppen, fur die

ein Screening am sinnvollsten ware.
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Abstract

Background and Aims: Carcinoma associated with perianal fistula in Crohn’s disease is a pending
threat for patients. This study aimed to improve understanding and facilitate development of
diagnostic and therapeutic strategies.

Methods: A retrospective case-control study was conducted at four German hospitals. The analysis
included 40 patients with proven malignancy associated with perianal Crohn'’s fistulas and 40 randomly
selected controls with fistulizing perianal Crohn’s disease. Differences between groups were analysed
and multivariate calculations were performed to describe risk factors for oncological outcomes.
Results: Histology revealed adenocarcinoma in 33/40 patients and squamous cell carcinoma
in 7/40 patients. Compared to fistula patients without carcinoma, patients with malignancies
associated with fistula had a diagnosis of Crohn’s disease at younger age. Crohn’s disease lasted
longer in patients with malignancy [25.8 + 9.0 vs 19.6 + 10.4; p = 0.006]. Fistula-related findings
differed significantly between the two groups. Signs of complicated and severe fistulation
including complex anatomy and chronic activity occurred significantly more often in patients with
malignancy associated with fistula. Significant multivariate hazard ratios for overall mortality and
progression-free survival were shown for histological type of cancer, metastatic disease and R1
resection. Overall survival was 45.1 + 28.6 months and the 5-year survival rate was 65%.
Conclusions: In patients with adenocarcinoma or squamous cell carcinoma associated with
perianal fistula in Crohn’s disease, fistula characteristics determine the risk of malignancy. Early
diagnosis influences outcomes, while treatment of chronic fistula activity may be key to preventing
malignancy. Expert multimodal therapy is paramount for successful treatment of perianal fistula-
associated malignancies.

Key Words: Crohn’s disease; perianal fistula-associated carcinoma; clinical risk factors; prognosis
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1. Introduction

Perianal fistula is a characteristic complication in patients with
Crohn’s disease [CD]. The cumulative risk of fistula development
in CD has been demonstrated to be 33% after 10 years and 50%
after 20 years for any type of fistula, with perianal fistulas occurring
in 21% of patients after 10 years and 26% after 20 years.' Despite
various treatment options, perianal fistulas often represent a highly
challenging therapeutic situation for both gastroenterologists and
surgeons. Perianal fistulas commonly cause distressing symptoms
such as pain, swelling, skin irritation, and discharge of blood and
pus, and thus remain high on the list of factors negatively affecting
the quality of life of patients with CD.?

A further, serious concern is the threat of malignant transform-
ation within fistulas.’> Carcinoma associated with perianal fistula
in CD is a rare condition.*’ A monocentric cross-sectional review
of hospital charts describes a diagnosis of cancer in fistula tracts
of 19 out of 2382 patients [0.79%] with fistulizing perianal CD.®
Nevertheless, due to the lack of clinical data and tools to predict the
individual risk of malignant degeneration in this situation, the threat
of malignancy frequently hangs over the patient like a Damocles’
sword. The occurrence of perianal fistula-associated carcinoma in
individual patients is not well described. Risk factors, diagnosis and
management are poorly understood.

The pathogenesis of fistula-associated anal carcinoma remains
unclear. Current hypotheses assume that dysplasia arises as a conse-
quence of chronic inflammation and mucosal hyperplasia.” A number
of factors have been suggested to be associated with the development
of carcinoma in patients with CD, such as long-standing perianal fis-
tula,’ use of immunosuppressants and biological agents,” smoking,*
and human papilloma virus infection.”

In this retrospective, multicentre case-control study, the largest to
date in this patient population, we analysed and followed up a series
of patients with perianal fistula-associated cancer in CD and com-
pared outcomes and risk factors with an equal number of patients
with fistulizing perianal CD without malignancy. Patient data were
collected at four inflammatory bowel disease [IBD] referral centres
in Germany. The main objective of the study was to identify clinical
features, risk factors, treatments and prognostic characteristics of
fistula-associated anorectal cancer in the setting of CD.

2. Materials and methods

2.1. Patients

This is a retrospective multicentre case-control study conducted at
four German tertiary hospitals: two in Cologne, one in Leverkusen
and one in Mannheim. Three of the four participating hospitals are
teaching hospitals of the University of Cologne. The electronic search
systems of the respective institutions were used, together with the
available surgical records, to screen for patients with histologically
proven malignancy associated with perianal Crohn’s fistula as con-
firmed by endoscopy or surgery. Between 2005 and 2019, 44 such
patients were identified, of whom 40 finally fulfilled the inclusion
criteria.

To reduce the effects of selection bias we matched control pa-
tients. Characteristics captured at enrolment of controls were: diag-
nosis [CD], phenotype [perianal fistulation], time of inclusion into
the analysis corresponding to the time of the initial diagnosis of the
patient with malignancy associated with Crohn’s fistula, hospital
[patients admitted to the same institution as the index patient], sex
ratio and number of patients [1:1 matching]. We avoided matching

variables with as yet an unknown association between carcinoma
and fistula.

The complete medical records of all included patients were ana-
lysed and relevant demographics and medical history were docu-
mented. In addition, telephone interviews were conducted in order
to acquire additional follow-up data. Follow-up duration was
43 months [median range: 4-136 months].

For each patient, we recorded gender, age, duration of CD, dur-
ation of fistula, type of fistula, presenting symptoms, diagnosis,
histopathology, therapies, follow-up data and outcomes.

Medical therapies of CD were defined as follows:

- Steroids: at least 6 month of therapy with > 10 mg prednis-
olone per day within the past 2 years.

- Biologics or thiopurines: at least five applications within the
past 2 years.

Comorbidities were documented, including diabetes, cancer, hypo-
thyroidism and other disorders. Fistula activity was defined as
chronic if the patient had symptoms for at least 6 months of the
year prior to the diagnosis of associated cancer. Complex perianal
fistulas were identified according to the definition of the American
Gastroenterological Association.!” A fistulation still draining
>4 weeks after symptomatic surgery was considered evidence of per-
sistence of the fistula. Time [months] between the diagnosis of peri-
anal cancer and onset of disease progression or death of the patient
was defined as progression-free survival [PFS].

2.2. Inclusion criteria

The inclusion criteria were [1] histologically proven carcinoma; [2]
tumour originating from or around the perianal fistula; [3] diagnosis
of CDj and [4] patient age >18 years.

2.3. Exclusion criteria

Patients under the age of 18 years and patients diagnosed with ano-
rectal carcinoma without a clear diagnosis of CD were excluded, as
were patients with incomplete records or missing follow-up.

2.4. Ethics

The study was conducted in accordance with the Declaration of
Helsinki and the ICH guidelines of ‘good clinical practice’. The
protocol of the study [ref. 19-1550] was approved by the Ethical
committee of the Faculty of Medicine of the University of Cologne,
Germany.

2.5. Statistics

All statistical analyses were performed using IBM SPSS Version 26
software. Descriptive analyses included absolute and relative fre-
quencies for categorical variables and cross tabulations with per-
centages. Metric variables are represented as mean value = SD.

Two groups of categorical variables were tested for distribu-
tion differences using a chi-square test. Continuous variables were
analysed for group differences using a #-test. A Shapiro-Wilk test
was performed first to assess metric variables for a normal distri-
bution. In case of a non-normal distribution, the Mann-Whitney
U-test was used. Survival analyses were performed using the Kaplan—
Meier method. The risk groups were examined for differences in
[progression-free] survival using a log rank test. For multivariate
survival time analysis, a Cox regression was performed. To assess
the influence of independent variables on survival time until death
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or disease progression, hazard ratios [HRs] were estimated. The sig-
nificance threshold was set at <0.05.

3. Results

Initially, 44 patients diagnosed with CD and fistula-associated ano-
rectal cancer were enrolled into the study. Of these, four were later
excluded due to incomplete data.

The control cohort consisted of 40 matched patients with CD
and perianal fistula but without cancer. The final analysis therefore
included a cohort of 40 patients with CD fistula-associated anorectal
cancer and a cohort of 40 control patients with fistulizing CD but
without cancer.

According to the electronic records the first patient with fistula-
associated cancer was diagnosed in 2005 and the last in 2019. The
distribution of patients was similar across the four participating
institutions: 12 patients from the ‘Evangelisches Krankenhaus
Kalk’, Cologne, 11 patients from the ‘Krankenhaus Porz’, Cologne,
eight patients from the ‘Klinikum Leverkusen’ and nine from the
‘Universitdtsklinik Mannheim’.

3.1. Clinical characteristics and risk factors for
malignancy

Table 1 gives demographic and clinical data of the study subjects.
The medical history showed some significant differences between
patients with vs without fistula carcinoma. Compared to fistula
patients without carcinoma, patients with malignancies associated
with fistula had a diagnosis of CD in younger age [22.7 = 8.4 vs
27.0 = 10.1 years; p = 0.04]. In addition, the duration of CD was
longer in patients with malignancy [25.8 = 9.0 vs 19.6 = 10.4 years;
p = 0.006]. Localization of CD and other variables were not found
to differ between the groups.

Fistula-related findings are presented in Table 2. Symptoms,
anatomy, behaviour and management differed significantly be-
tween the two groups of patients, indicating clinical risks asso-
ciated with the development of malignancy. In general, signs of
complicated and severe fistulation including complex anatomy
and chronic activity occurred significantly more often in patients

with malignancy associated with fistula. Intersphincteric and
transsphincteric fistulation were predominant types of fistula in
patients with cancer [p = 0.032].

In contrast, control patients more frequently experienced pain as
the symptom leading to presentation [87.5% vs 42.5%, p < 0.001].

Almost all patients with perianal fistulas had received im-
munosuppressive therapy, and the type of immunomodulation
was similar in the two groups. In both groups, similar numbers
of patients had undergone symptomatic surgery such as incisions
or seton drainage.

3.2. Diagnosis and indications for surgery

Altogether, malignancy was confirmed by preoperative histology in
33 out of 40 patients [82.5%]. In two patients [5.0 %], persisting
fistulation was the indication for surgery, while in one [2.5%], sur-
gery was performed due to a suspicion of cancer, 33 [82.5%] had
surgery following a confirmed diagnosis of fistula carcinoma and
four [10.0%] had no oncological operation.

While in most cases [35.0%], endoscopic biopsy yielded the final
diagnosis, targeted punch biopsy was feasible in selected patients
[5.0%]. In patients with squamous cell carcinoma [SCC] around the
fistula opening, diagnosis was obtained by open excision [5.0%].
Unfortunately, in some records, the method used for biopsy extrac-
tion was not clearly described.

Pelvic magnetic resonance imaging [MRI] was performed pre-
operatively in 28 out of 40 patients [70.0%]. In 12 patients [30.0%],
the suspicion of cancer was confirmed. Data for three patients
[7.5%] were missing.

3.3. Oncological details, management and

outcomes

Adenocarcinoma [ADC] was the most common histopathological
entity and was diagnosed in 33 patients [82.5%], while SCC was
diagnosed in seven patients [17.5%]. Whereas tumour size often
indicated cancer to be at an advanced stage, in contrast, node
staging revealed more limited dissemination of cancer in the ma-
jority of patients. Details of postoperative staging are given in

Table 3.

Table 1. Demographic and clinical characteristics and differences between patients with and without carcinoma associated with perianal

fistula in Crohn’s disease

Cancer patients, 7 = 40 Control patients, 7 = 40 p-value

Gender

Male 22 [55.0%] 23 [57.5%] 0.822

Female 18 [45.0%] 17 [42.5%]
Mean age at first diagnosis [onset] of Crohn’s disease, years 22.7 = 8.4 27.0 £ 10.1 0.046
Extent of Crohn’s disease

Tleal 5[12.5%] 615.0%] 0.492

Colonic 8[20.0%] 13 [32.5%]

Tleocolonic 14 [35.0%] 9[22.5%]

Anorectal 13 [32.5%] 12 [30.0%]
Extraintestinal manifestations 6[15.0%] 81[20.0%] 0.556
Duration of Crohn’s disease, years 25.8+9.0 19.6 = 10.4 0.006
Comorbidities

Diabetes mellitus 1[2.5%] 1[2.5%] 1.000

Cancer 1[2.5%] 6[15.0%] 0.108

Hypothyroidism 4[10.0%] 4[10.0%] 1.000

Others 12 [30.0%) 12 [30.0%] 1.000
Smokers 5112.5%] 317.5%] 0.456
Family history for colorectal cancer 3[7.5%] 01[0.0%] 0.077
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Table 2. Symptoms, anatomy, behaviour and management of pa-
tients with perianal fistula with and without associated malignancy

Table 3. Postoperative staging, management and course of fistula
carcinoma

Cancer pa-
tients, 7 = 40

Control pa- p-value
tients, 7 = 40

Symptoms leading to diagnosis®

Perianal pain 17 [42.5%] 35 [87.5%] <0.001
Weight loss 1[2.5%] 1[2.5%] 1.000
Postoperative fistula 32 [80.0%] 20 [50.0%] 0.005
persistence®
Chronic fistula activity 31 [77.5%] 20 [50.0%] 0.011
Fistula type
Intersphincteric 5112.5%] 13 [32.5%] 0.032
Transsphincteric 35[87.5%] 27 [67.5%] 0.032
Suprasphincteric 1[2.5%] 3[7.5%] 0.305
Extrasphincteric 91[22.5%] 11 [27.5%] 0.606
Rectovaginal 12 [30%] 9[22.5%] 0.612
Complex fistula 38195.0%] 29 [72.5%] 0.006
Abscess 27167.5%] 24 [60.0%] 0.485
Conservative management
Steroids 19 [47.5%] 14 [35.0%] 0.256
Biologics 9122.5%] 15 [37.5%] 0.143
Thiopurines 21[52.5%] 19 [47.5%] 0.655
No medication 1[2.5%] 2[5.0%] 0.556
Previous surgery
1 to 3 operations 6 [15.8%] 10 [25.0%] 0.314
>3 operations 32 [84.2%] 30 [75.0%]

*Symptoms at diagnosis of malignancy or at the corresponding time point
in controls.
"Draining fistulation >4 weeks postoperatively [opening, setons].

Surgery was undertaken in 36 patients [90.0%] with proven
or suspected cancer. In all of these patients, tumour resection was
accomplished according to oncological intentions, while in 29 out
of 36 [80.5%], tumour-free resection margins [RO] were achieved.
Because, in most cases, the patients required extensive surgery, mod-
erate to severe complications [grade I to III] occurred in 28 patients
[77.7%]. One patient died within 29 days after surgery [grade IV].

In 4/40 patients [10%] the decision was not to pursue tumour
resection. Three of the four patients without operation had end-
stage disease and died within weeks. One patient with advanced SCC
chose palliative radiotherapy. He moved thereafter to an unknown
destination.

Conservative management was individually tailored and in-
cluded various techniques and prescriptions of radiotherapy, chemo-
therapy and immunotherapy [Table 4]: eight patients with ADC
were treated with neoadjuvant chemotherapy. Three patients re-
ceived S-fluorouracil [5-FU], and one capecitabine. Adjuvant chemo-
therapy was administered in 15 patients with ADC: five were treated
with 5-FU, two with capecitabine, and one with folic acid, 5-FU and
oxaliplatin [FOLFOX].

Ten patients with ADC were treated with neoadjuvant radio-
therapy and 11 with adjuvant radiotherapy. Three of the seven pa-
tients with SCC were treated according to the Nigro protocol.!! Five
received neoadjuvant radiotherapy and only one patient with SCC
was treated with adjuvant radiotherapy.

Detailed follow-up data on management of the remaining pa-
tients were not available. At the end of the study, ten patients
[25.0%] were still under ongoing oncological treatment, whereas 11
patients [27.5%] were no longer receiving cancer therapy.

Survival rates were 35/40 [87.5%] after 1 year and
26/40 [65.0%] after 5 years. Overall survival [OS] was

(%]
Histology
Adenocarcinoma 33 [82.5%]

Mucinous 20 [50.0%]
Squamous cell carcinoma 7[17.5%]
TI-T2 7 [19.4%]
T3-T4 27[75.0%]
Perirectal nodal status [> N1] 9[25.0%]
Metastasis [> M1] 7[19.4%]
Positive surgical margins [> R1] 7[19.4%]
Chemotherapy

Neoadjuvant 13 [32.5%]

Adjuvant 16 [40.0%]
Radiotherapy

Neoadjuvant 15 [37.5%]

Adjuvant 12 [30.0%]

Interoperative 2[5.0%]
Palliative immunochemotherapy 5[12.5%]

Surgery indicated by:

Chronic active fistula 11[27.5%]

Suspicion of carcinoma 1[2.5%]
Diagnosis of carcinoma 24 [60.0 %]
No surgery 4[10.0%]

Oncological surgery
Post-operative complications
Local recurrence

36 [90.0%]
28 [77.7%]
19 [47.5%]

Overall progression 17 [45.5%]
Overall survival [months] 45.1+=28.6
Progression-free survival [months] 31.5+32.5
1-year survival rate 87.5%
S-year survival rate 65.0%

Death 15 [37.5%]

Table 4. Hazard ratios for outcome parameters in patients with
fistula-associated carcinoma

HR 95% confidence p-value
interval

Cox-Regression for PFS
Worse PFS: 4.306 [0.854; 21.697] 0.077
SCCvs ADC
T3-T4 vs T1-T2 5.869 [0.535; 64.420] 0.148
Metastasis [> M1] 6.723 [1.7305 26.126] 0.006
VS NO metastasis
Positive surgical 2.132 [0.519; 8.761] 0.029

margins [> R1]
Cox—Regression for OS

Worse OS: 9.450 [1.395; 64.000] 0.021
SCCvs ADC

T3-T4 vs T1-T2 1.337 [0.118; 15.160] 0.815
Metastasis [> M1] 36.650 [4.062; 330.648]  0.001
VS NO metastasis

Positive surgical 6.747 [1.670; 27.261] 0.007

margins [2R1]

PFS, progression-free survival; OS, overall survival.

45.1 = 28.6 months and PFS 31.5 = 32.5 months. Local tumour
recurrence occurred in 19 patients [47.5%], while 17 individuals
[42.5%)] experienced progression of the cancer and 15 [37.5%]
died within the follow-up period.
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SCC was associated with significantly poorer probability of sur-
vival in the log-rank test [p = 0.019]. Figure 1 [OS] and Figure 2
[PES] display Kaplan curves for distant metastases [>M1], positive
nodal status [>N1] and positive surgical margins [R1], all of which
were associated with negative outcomes.

More patients at advanced stages of cancer [T3 or T4] experi-
enced progression of disease [60.0% vs 14.3%] or death [48.1% vs
14.3%] than patients at stage T1 or T2, 59.0% vs 14.0%, respect-
ively [both variables p = 0.034].

Multivariate cox regression showed both a tumour stage of
>M1 and a surgical result of > R1 to have significant influence on
both PFS and OS. In addition, a favourable trend was observed for
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histology of ADC vs SCC on PFS [Table 4]. Tumour size [T stage]
was significant in the univariate analysis but not in the multivariate
analysis. Due to its strong collinearity with M1, it was not possible
to calculate multivariance of the node state in the same Cox regres-
sion. However, as shown in the univariate analysis, the node state is
a further factor indicative of a poor prognosis.

4. Discussion

The frequency of carcinoma associated with fistulizing perianal
CD is low, with an incidence of <1% in these patients.® Currently,
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Figure 1. Kaplan-Meier overall survival curves of patients with perianal fistula-associated carcinoma in Crohn’s disease stratified by [A] histology, [B] node

[ [C] distant v and [D] surgical margin.
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Figure 2. Kaplan-Meier progression-free survival curves of patients with perianal fistula-associated carcinoma in Crohn’s disease stratified by [A] histology, [B]

node i [C] distant

and [D] surgical margin.

information on clinical presentation, diagnosis, management and
prognosis is very sparse. The available data originate mainly from
two systematic reviews that were published in parallel, including 61
and 65 patients from 34 and 23 uncontrolled case series, respect-
ively, with only sparse follow-up data.’*

The largest case series to date covers 19 patients but lacks data
on oncological management and outcomes.® We report numerous
clinical aspects of fistula-associated carcinoma in CD based on a
controlled cohort study in 40 patients.

Transformation to colonic malignancy in CD is time-dependent.
Recommendations propose to begin cancer screening 8 years after
diagnosis of CD." In our study, the average duration of CD in patients

with fistula-associated carcinoma was longer than in patients without
carcinoma, 25.8 vs 19.6 years, respectively. However, in certain cases,
malignant transformation may set in much earlier, depending on
individual risk factors. A systematic review described a mean time
until diagnosis of a fistula-associated carcinoma of 11.5 years, with
a later diagnosis in males than in females.’ It might be too simplistic
to focus on just one single factor: an increased risk has been reported
for fistulas of the transsphincteric type, as previously described in
two series of six and four cases.** We identified transsphincteric and
intersphincteric fistulas, complexity and persistent activity as risk fac-
tors. In addition, persistent activity after symptomatic surgery [e.g.
setons, incisions] may indicate malignant transformation.
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While the exact pathogenesis of fistula-associated carcinoma is
not clear, malignant transformation can be likened to the dysplasia/
carcinoma paradigm in long-standing colitis.*

Immunophenotyping of fistula carcinomas in CD showed ex-
pression of MUC 5 and CK20 in seven of seven adenocarcinomas
analysed. These proteins are highly specific for rectal-type mucosa,
supporting the theory that perianal fistula carcinoma develops from
rectal epithelium of the ulcer wall that has migrated deep into the
non-epithelialized part of the ulcer.!>!*

In IBD, repeated episodes of colonic inflaimmation are asso-
ciated with various tumorigenic changes. An early step of inflam-
matory carcinogenesis is DNA methylation. This is followed by a
sequence of contributive events dissimilar to those involved in the
development of sporadic colorectal carcinoma." These findings are
confirmed by a large case-control study describing perianal fistula-
related colorectal ADC as typically manifesting in young patients
with long-standing anorectal inflammation.'® In line with this, our
study demonstrates fistula activity to be a strong risk factor for the
development of fistula-associated carcinoma.

If chronic inflammation is a risk factor for cancer development,
consequent anti-inflammatory treatment of fistulizing CD would be
expected to have positive effects. None of our patients pretreated
with biologics had positive lymph nodes or distant metastases at the
time of tumour diagnosis.

Biologics not only improve clinical symptoms of active Crohn’s
fistula, but also achieve objective healing, as disclosed by MRL!”
Mucosal healing is probably a preventive factor for fistula car-
cinoma progression. Drug therapies for the underlying CD in
patients with fistula-associated carcinoma were described in a sys-
tematic review of 22 publications including 39 patients.’ The ma-
jority, 15 patients, were treated with corticosteroids, while seven
received azathioprine or 6-mercaptopurine. Only two patients were
treated with infliximab. In another study, four patients were treated
with infliximab, notably without success.’®

Surgical interventions have been reported only rarely, in small
numbers of patients.” One case series describes abdominoperineal
resection in six patients [four male, two female] with fistula-
associated anal ADC, reporting that the two females additionally
underwent resection of the posterior vaginal wall and, in one case,
hysterectomy.* Postoperative complications occurred in five out of
six patients. In our study, oncological surgery was performed in 90%
of the patients, with RO resection accomplished in 80%.

There are no protocols for chemo- and radiotherapy in this
situation. In our cohort, three of the seven patients with SCC were
treated according to the Nigro protocol.!! Patients with SCC fared
significantly worse in terms of OS and tended to have reduced
PFS compared with patients with ADC. Conservative manage-
ment of anorectal carcinoma currently comprises multiple modal-
ities, including neoadjuvant radio-chemotherapy. However, IBD is
considered a relative contraindication to radiotherapy, due to the
perceived increased risk of disease exacerbation and bowel toxicity.
External beam radiotherapy has been associated with an increase in
both acute and late toxicity in patients with IBD."

Three patients with SCC and eight with ADC were treated
with neoadjuvant chemotherapy, mostly with capecitabine and
5-FU. No unexpected or specific adverse events were documented.
Meticulous cleaning was achieved using seton drainages and deep
incisions and the patients were given consequent anti-inflammatory
therapy for CD prior to radiotherapy. No distinct toxicity was docu-
mented. However, current chemotherapeutic options certainly leave
room for improvement. Recently, it was reported that oxaliplatin,

administered as part of preoperative and postoperative chemo-
therapy, had a relevant impact on OS in patients under 60 years of
age.”’ In our cohort, the average age was 48.5 years, a possible in-
dicator for future chemotherapeutic strategies. Another of our find-
ings that may guide future developments in oncological therapy is
the detection of a higher proportion of mucinous adenocarcinomas
in comparison to sporadic colorectal carcinomas, confirming earlier
observations.?!

Many of our patients had advanced tumours, pointing toward
delayed diagnosis. The average delay in diagnosis of Crohn’s fis-
tula tract ADC has been reported to be 6.2 months, compared with
a delay of 5.4 months in patients with SCC.? In another review, a
diagnostic delay of 11 months has been described.* All our patients
were undergoing regular clinical follow-up and therapy for CD, and
the majority had undergone pelvic MRI. The detection rate from
this procedure was disappointing. This confirms other studies that
show limited usefulness of imaging techniques for fistula-associated
cancer, possibly due to their incapacity to distinguish inflamma-
tion from cancer.’ Consequently, preoperative diagnosis was always
made on the basis of biopsies. While precise numbers and techniques
are not recorded, false negative results, in particular, are reported in
some patients.*

Follow-up data after diagnosis of fistula-associated carcinoma are
sparse. One review describes survival in 29 of 59 patients [49.1%]
during a median follow-up of 20.5 months [range 3-60 months],
with 26% of the patients surviving abdominoperineal resection after
5 years.*

Positive nodal status was identified as a predictor for poor out-
comes. A study in 14 patients with perianal fistula-associated ADC,
ten of whom had underlying CD, demonstrated complete response
in all patients who underwent neoadjuvant chemoradiation followed
by abdominoperineal resection.*?

Although the mean overall survival of 45 months and 5-year sur-
vival rate of 65% in our study certainly indicate a poor overall prog-
nosis, a worst-case scenario can be avoided. Intensive multimodal
oncological management encompassing aggressive surgery and a
variety of conservative therapies seems to be the major determinant
of survival rates. This strategy presents considerable challenges and
thus necessitates a high level of expertise among the treating phys-
icians and high-quality patient care.

Risk factors for a particularly poor prognosis are metastasis,
positive lymph nodes, histology of SCC and R1 resection. The risk
factors metastasis and node positivity can be improved by earlier
diagnosis, and the risk factor R1 resection by employing even more
advanced surgical techniques.

Our study has several limitations. First, it is a retrospective chart
review of a rare outcome; therefore, the results may not be general-
izable. Second, the inclusion of patients from four different centres
with possible heterogeneity in clinical practice may be a confounding
factor for interpretation of the results. On the other hand, it serves
to avoid one-sided bias. In addition, the observation period was very
long, with patient follow-up data being collected from 15 years of
hospital records. This certainly entails the possibility that over time,
especially due to the increasing clinical expertise of the treatment
centres, different therapeutic choices will have been made that could
have had a direct impact on the patients’ prognosis.

In conclusion, fistula-associated carcinoma in CD is a rare event,
but is a pending threat for patients. Trans- and intersphincteric fistula
types, long-standing disease, complexity of fistulation and persistent
inflammatory activity are risk factors for the development of malig-
nancy. The presence of these factors should prompt an intensification
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of patient care, encompassing regular anal examination [if necessary
under anaesthesia] and endoscopy with routine biopsies, including
cytology from curettage performed during seton drainage placement.
Early diagnosis and avoidance of advanced cancer are key to a positive
prognosis. Moreover, effective anti-inflammatory treatment of active
perianal fistula in CD may be preventative against fistula-associated
malignancies. Intensive, multimodal and interdisciplinary oncological
treatments are prerequisites for the optimization of survival outcomes.
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4. Diskussion

Das perianal-fistelassoziierte Karzinom ist ein sehr aggressiver Tumor, der gekennzeichnet ist
von einer meist schwierigen und leider haufig zu spaten Diagnose (29). Die Symptome eines
fistelassoziierten Karzinoms sind unspezifisch und erlauben keine Differenzierung zu
chronisch-entzindlichen Fistelbeschwerden. Patienten mit langjahrigen Fistelleiden sind an
Schmerzen, Blutungen und chronische Fistelaktivitdt gewdhnt (30). Aufgrund des fehlenden
Vorliegens spezifischer Symptome hat das Screening dieser Patientengruppe einen
besonderen Stellenwert.

Die Entstehung eines Malignoms bei Morbus Crohn ist zeitabhangig. Als allgemeine
Empfehlung wurde vorgeschlagen, 8 Jahre nach der Diagnose von Morbus Crohn mit der
Krebsvorsorge zu beginnen (31).

In unserer Arbeit betragt die durchschnittliche Dauer des Morbus Crohn bei Patienten mit
fistelassoziiertem Karzinom 25,8+9,0 J., was im Vergleich zu Patienten ohne Karzinom einen
langeren Krankheitsverlauf darstellt (25.8 + 9.0 vs. 19.6 £ 10.4; p=0.006).

Daruber hinaus scheint es wahrscheinlich, dass die Dauer der Fistelbildung an sich in diesem
Szenario eine Schliisselrolle spielen kann. Fast alle Patienten in unserer Studie hatten zum

Zeitpunkt der Krebsdiagnose eine perianale Fistel, die seit Uber 5 Jahren bestand.

In der vorliegenden Arbeit werden folgende Risikofaktoren fiir die Entwicklung von Malignitat
gezeigt: lange Krankheitsdauer, transsphiktare Fisteltypen, Komplexitat der Fistel und
anhaltende Entzindungsaktivitat. Dies konnte eventuell zur Fruherkennung von Patienten mit
erhéhtem Krebsrisiko beitragen, fir die ein Screening-Programm sinnvoll sein konnte.
Yamamoto et al. schlugen fur Patienten mit einer Krankheitsgeschichte von mehr als 10
Jahren ein jahrliches Screening durch rektale Untersuchung, Endosonographie und MRT vor.
Besteht ein konkreter Verdacht auf Malignitat, sollte alle 6 Monate eine Curettage mit Zytologie

und Biopsie durchgefihrt werden (1).

Ob ein MRT jahrlich durchgefiihrt werden sollte, muss kritisch betrachtet werden. Eine
retrospektive Studie von Led et al. analysierte die MRT-Ergebnisse von 6 Patienten mit
perianal-fistelassoziierten Karzinomen. Hier zeigte sich, dass die Fistelwand in der
Krebsgruppe dicker war als in der Kontrollgruppe. Die Wanddicke allein reichte jedoch nicht
aus, um eine gutartige von einer bdésartigen Erkrankung zu unterscheiden. Ebenso war eine
signifikante Adenopathie sowohl bei Patienten mit als auch ohne Krebs zu erkennen. Daraus
folgt, dass keiner dieser Faktoren flr sich allein als diagnostischer Indikator fur Malignitat

verwendet werden kann (32). Dies kénnte auf die Schwierigkeit zurlickgefihrt werden, im MRT

18



zwischen Entziindung und Tumor zu unterscheiden (33). Dies unterstreicht umso mehr die
enorme Aussagekraft der Biopsie als einziges zuverlassiges Diagnose- und Screening-

Instrument fur diese spezielle Patientengruppe.

Es ist wahrscheinlich, dass der Zustand der chronischen Entzindung einer der
Schlisselprozesse bei der Entwicklung von perianal-fistelassoziierten Karzinomen ist. In
diesem Kontext bleibt die Rolle der biologischen Therapien unklar. Diese kdnnen zwar zu einer
Remission der Krankheit fihren (34), doch wurde in einigen Studien beobachtet, dass die
Infliximab-Therapie mit einem erhéhten Risiko der Krebsentwicklung verbunden ist (35).

Andererseits stellten Baugerie et al. bei Patienten, die mit immunsuppressiven Therapien
behandelt wurden, keine Zunahme der Haufigkeit von perianal-fistelassoziierten Tumoren fest
(13). In unserer Studie konnten wir feststellen, dass keine der mit Biologika behandelten
Patienten zum Zeitpunkt der Tumordiagnose Lymphknoten- oder Fernmetastasen aufwiesen.

Um dies weiter aufzuklaren, sollten dringend neue Studie durchgefihrt werden.

Da es keine genauen Leitlinien fir die Therapie dieser Tumorform gibt, missen die
Behandlungsentscheidungen individuell getroffen und vor allem in einem multidisziplinaren
Kontext diskutiert werden (36). Die chirurgische Resektion des Tumors bleibt natirlich eine
der wichtigsten Saulen der Therapie (1). In unserer Studie wurde bei 36 Patienten (90,0 %)
mit nachgewiesenem oder vermutetem Krebs eine Operation durchgefuhrt. Bei 29 von 36
(80,5 %) Patienten wurden tumorfreie Resektionsrander (RO) erreicht.

Leider sprechen muzindse Adenokarzinome nicht gut auf die Radiochemotherapie an (37). In
der vorliegenden Arbeit wurde bei 15 Patienten mit Adenokarzinom eine adjuvante
Chemotherapie durchgefiihrt: 10 Patienten mit Adenokarzinom wurden mit neoadjuvanter und
11 mit adjuvanter Strahlentherapie behandelt. In Ubereinstimmung mit anderen Studien (28)
wurden 3 von 7 Patienten nach dem Nigro-Protokoll (38) behandelt. Auf der Grundlage der
derzeit in der Literatur verfugbaren Daten ist es nicht mdglich, eine allgemeine Empfehlung
zur Radiochemotherapie abzugeben. Chemo- und Strahlentherapie, einzeln oder in
Kombination, kénnen vor der Operation oder als adjuvante Therapie nach der Operation

eingesetzt werden.

Die Prognose bei Patienten mit fistelassoziierten Karzinomen ist schlecht, insbesondere bei
solchen mit Plattenepithelkarzinomen (39). In unserer Studie waren Plattenepithelkarzinome
im Log-Rank-Test mit einer signifikant schlechteren Uberlebensrate verbunden (p=.019).
Folgende Risikofaktoren sprechen fir eine besonders schlechte Prognose: Metastasierung,

positive Lymphknoten, Plattenepithelkarzinom-Histologie und R1-Resektion.
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AbschlieRend ist zu betonen, dass aufgrund der schlechten Prognose und des Mangels an
wirksamen therapeutischen Alternativen der wesentliche Schlissel zur erfolgreichen
Behandlung dieser Patienten eine friihzeitige Diagnose bleibt.

Es ist entscheidend, auf jede Verschlechterung der klinischen Symptome einer lange
bestehenden perianalen Erkrankung wie Schmerzen, Ausfluss oder Blutungen, die auf eine
medizinische Behandlung nicht ansprechen, zu achten. Wiederholte Biopsien und vor allem
eine Untersuchung unter Narkose werden dringend empfohlen.

Mit dieser Arbeit wurde versucht, einen Beitrag zur Verbesserung der diagnostischen und
therapeutischen Verfahren bei Patienten mit Karzinomen zu leisten, leider mit allen
Einschrankungen, die eine retrospektive Studie mit sich bringt, jedoch immerhin in Form einer
Fallkontrollstudie.

Eines ist sicher: die einzige Mdglichkeit, diese Patienten erfolgreich zu behandeln, besteht
darin, einen interdisziplinaren Ansatz zu verfolgen. Weiterhin bleibt es eine wichtige Aufgabe,
Studien zu organisieren, die detaillierte Kenntnisse zur Diagnose, Behandlung und Vorsorge

dieser seltenen, aber schwerwiegenden Erkrankung liefern.
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