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Summary.

Chronic anal fissure is a common proctological condition characterized by severe pain and a substantial reduction in
quality of life. Despite the availability of various treatment modalities, rates of incomplete healing and recurrence remain high,
underscoring the multifactorial nature of the disease and the necessity to identify determinants of treatment effectiveness.

Objective. To identify factors associated with complete healing of chronic anal fissures at week 4 of treatment. The study
was conducted in accordance with ethical standards and principles governing medical research involving human subjects. The
work was performed under the departmental research project « Development and improvement of methods for diagnosis, surgical
treatment, and rehabilitation of patients with pathologies of the digestive tract and perineum,» implementation period 2024-2026,
state registration number 0123U1051738.

Materials and methods. This prospective single-center study analyzed 155 patients with chronic anal fissures treated between
2022 and 2024. Univariate and multivariate analyses, including odds ratio regression, were performed to identify factors
influencing complete defect healing at week 4. Patients were stratified into two subgroups according to treatment strategy:
personalized management algorithm (n = 83) and standardized therapy (n = 72). The study was conducted in accordance with the
principles of the Helsinki Declaration. All patients provided informed consent to participate in the study. The study protocol was
approved by the Bioethics Committee of the Bogomolets National Medical University (protocol No. 2 dated October 17, 2022).
Statistical processing was performed using IBM SPSS Statistics Base v.22, R-Statistics v.3.2.0, and Medstat software. Standard
methods of variational statistics were applied. The work was performed as part of the departmental research project entitled
«Development and improvement of methods for diagnosis, surgical treatment, and rehabilitation of patients with pathologies of
the digestive tract and perineumy, implementation period 2024-2026, state registration number 0123U1051738.

Results. Complete healing was achieved in 128 (82.6%) patients. The personalized target-to-treat algorithm significantly
increased the likelihood of healing compared with standardized therapy (92.1% vs 71.8%, p < 0.001). In multivariate analysis,
independent predictors of complete healing were treatment type (OR = 4.31; 95% CI 1.63-11.41; p = 0.003) and disease duration
(OR =0.73; 95% CI 0.61-0.87; p = 0.001). Age, gender, fissure location, pain intensity, and presence of concomitant pathology
had no independent effect on treatment outcome. The predictive performance of the model was excellent (AUC = 0.97).

Conclusions. The principal factors influencing complete healing of chronic anal fissures at week 4 of treatment are the
treatment strategy and disease duration. Implementation of a personalized target-to-treat algorithm reliably improves treatment
efficacy and can be recommended for clinical practice.

Keywords: Minimally Invasive Surgery, Combined Pathology,; Anal Fissure; Healing; Prognostic Factors; Personalized
Treatment.

Introduction

Chronic anal fissure remains one of the most prevalent
proctological conditions, characterized by severe pain,
defecation disorders, and a substantial decline in quality
of life. According to Lohsiriwat and Schlichtemeier,
this condition accounts for approximately 10-15% of
consultations with proctologists [1,2]. Despite the availability
of multiple treatment modalities, including conservative,
injection-based, and surgical approaches, rates of incomplete
healing and recurrence remain considerable [3-5]. The
pathogenesis of chronic anal fissures is primarily attributed
to persistent hypertonicity of the internal anal sphincter,
fibrotic changes at the anoderm defect, ischemic alterations,
and impaired local blood supply [1-4]. Consequently,
treatment strategies are directed toward addressing these
factors and facilitating epithelialization of the defect [2,6,7].
Nevertheless, complete healing within the expected
timeframe is not achieved in a proportion of patients. This
observation underscores the multifactorial etiology of the
condition and highlights the importance of identifying
determinants that may influence treatment efficacy.

Although the majority of published studies focus on
comparative evaluation of treatment methods for chronic

anal fissures, the impact of various anamnestic, clinical,
and functional factors on therapeutic outcomes remains
inadequately addressed [8-11]. The role of disease duration,
clinical course, and pain intensity in predicting complete
healing continues to be debated [2,11-13].

Identification of factors associated with successful
treatment of chronic anal fissures therefore holds substantial
practical value. Such knowledge may contribute to the
optimization of treatment algorithms, implementation of
individualized approaches, and improvement of long-term
results.

Objective. To identify factors influencing complete
healing of chronic anal fissures at week 4 of treatment.

Materials and methods. This prospective analytical
study was conducted at the Department of Surgery with
a course in hepatobiliary and vascular surgery during
2022-2024 and included 155 patients diagnosed with
chronic anal fissure. The primary aim was to determine
factors affecting treatment outcomes. Patients were
stratified into two subgroups according to the treatment
strategy applied: the main subgroup (treated according to
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the proposed algorithm; n = 83) and the control subgroup
(treated with standard therapy; n = 72). Stratification by
treatment approach was performed to evaluate the type
of treatment as one of the potential factors influencing
efficacy, rather than to directly compare the effectiveness
of the two regimens.

Inclusion criteria were as follows: confirmed chronic
anal fissure, defined by symptoms persisting for more than
6 weeks and the presence of characteristic clinical signs;
patient age over 18 years; and a minimum follow-up period
of 6 months after treatment completion.

Exclusion criteria included malignant neoplasms of
the rectum or anal canal; inflammatory bowel diseases

involving the colon or rectum; anal canal pectenosis; severe
concomitant systemic diseases in subcompensated or
decompensated stages; systemic connective tissue diseases;
known allergy to calcium channel blockers, nitrates,
or botulinum toxin type A; alcohol abuse, medication
misuse, or drug addiction; positive HIV/AIDS status;
pregnancy or lactation; age under 18 years or over 70 years;
follow-up period less than 6 months; or non-adherence to
the recommended diagnostic and treatment protocol.

The clinical characteristics of the patients enrolled in
the study are presented in Table 1. The mean age of patients
with chronic anal fissures was 41.76 £ 13.5 years. The study
population comprised 66 men (42.6%) and 89 women (57.4%).

Table 1
Clinical characteristics of patients
Indicator Format Total (n=155) Main group (n=83) | Control group (n=72) p
Age, years M + SD 4176 £ 13.5 40.6 + 13.7 43.11+13.24 0.25
o, [s) [s) o,
Gender Men n (%) 66 (42.6%) 35 (42.2%) 31 (43.1%) 1.00
Women n (%) 89 (57.4%) 48 (57.8%) 41 (56.9%)
Duration of illness, months M+ SD 3.69 +1.32 3.76 £ 1.36 3.61+1.28 0.49
VAS pain, points M+ SD 7.21+217 7.11+2.27 7.32 £ 2.06 0.55
N Anterior n (%) 73 (47.1%) 38 (45.8%) 35 (48.6%)
Localization Posterior n (%) 82 (52.9%) 45 (54.2%) 37 (51.4%) 0.8
Concomitant perineal pathology n (%) 85 (54.8%) 38 (45.8%) 45 (62.5%) 0.48
History of diarrhea/constipation n (%) 82 (52.9%) 43 (51.8%) 39 (54.2%) 0.89

Patients in the main group were treated according
to the proposed target-to-treat algorithm. Initial clinical
assessment of anal canal functional characteristics was
performed, followed by stratification of patients based
on the predominant pathogenetic mechanism into one
of the following categories: patients without evidence of
sphincter dysfunction; patients with prior perineal surgical
interventions or women with obstetric anal sphincter
injury; patients with marked hypertonicity of the internal
anal sphincter; and patients with pronounced fibrotic
changes in the anal canal.

Subsequently, the initial treatment line was determined,
which could consist of conservative therapy or surgical
intervention. In the absence of clinical response, treatment
was escalated to include botulinum toxin injections,
surgery, or combined approaches. When conservative
therapy was applied, patients adhered to a diet aimed
at normalizing bowel movements and received topical
calcium channel blockers. Surgical interventions included
lateral internal sphincterotomy (LIS), fissurectomy,
sphincterotomy when indicated, and flap plasty. In contrast,
patients in the control group received standard treatment
without pathogenetic stratification. This consisted of either
surgical intervention or conservative management (dietary
modification, topical analgesics, and venotonics). Detailed
descriptions of the treatment protocols are not provided in
this publication.

The primary outcome was complete healing of the
chronic anal fissure at week 4 of treatment, defined as full
epithelialization of the defect confirmed by proctological
examination and recorded as a binary variable (yes/no).
To identify factors associated with healing, clinical and
anamnestic variables were analyzed, including treatment
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type (proposed target-to-treat algorithm versus standard
therapy), baseline pain intensity on the visual analog
scale (VAS), disease duration, history of bowel habit
disturbances, and other relevant indicators. Variables for
multivariate analysis were selected based on univariate
analysis results (p < 0.10) and clinical relevance.

The study was conducted in accordance with the
ethical principles outlined in the Declaration of Helsinki.
Informed consent was obtained from all participants. The
study protocol was approved by the Bioethics Committee
of Bogomolets National Medical University (protocol No.
2, dated 17 October 2022).

Statistical processing was performed using IBM
SPSS Statistics Base v.22, R-Statistics v.3.2.0, and
Medstat software. Standard variational statistics were
applied. Quantitative data with normal distribution were
expressed as mean + standard deviation (M + SD), while
categorical variables were reported as absolute numbers
and percentages. Comparisons between two independent
groups for quantitative variables were conducted using
Student’s t-test or Welch’s t-test, depending on variance
equality. Categorical variables were compared using the y2
test or Fisher’s exact test. To assess the factors associated
with achieving complete healing of chronic anal fissures,
univariate analysis was followed by multivariate logistic
regression, incorporating variables with p < 0.10 and
clinically significant indicators. Results are presented
as odds ratios (OR) with 95% confidence intervals (CI).
Statistical significance was set at p < 0.05.

The work was performed as part of the research
project of the department entitled «Development and
improvement of methods for diagnosis, surgical treatment,
and rehabilitation of patients with pathologies of the
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digestive tract and perineum,» implementation period
2024-2026, state registration number 0123U1051738.

Results and discussion

Complete healing of chronic anal fissures was achieved
in 128 (82.6%) patients by week 4 of treatment. Analysis
demonstrated that treatment type was one of the most
influential factors associated with therapeutic outcomes.

As shown in Table 2, application of the proposed algorithm
was associated with a significantly increased likelihood of
complete healing (OR =4.18; 95% CI 1.6-10.9).

The relative risk of complete healing in the main group
was 27% higher than in the control group (RR = 1.27;
95% CI 1.11-1.46). Thus, treatment strategy represents
the primary modifiable factor determining successful
management of patients with chronic anal fissures.

Table 2
Frequency of complete healing of chronic anal fissures according on the treatment group.
Group n Complete healing, Non-healing, b RR OR
n (%) n (%) (95% ClI) (95% ClI)
Main 83 76 (92.1%) 7 (7.9%) <0.001 4,18 1,27
Control 72 52 (71.8%) 20 (28.2%) ’ (1.6-10.9) (1.11-1.46)
Total 155 128 (82.6%) 27 (17.4%) - - -

To identify additional factors potentially influencing
complete healing, univariate analysis of clinical and
anamnestic variables was performed.

The results of univariate analysis (Table 3) confirm
that treatment efficacy depends on several anamnestic
and clinical factors. As anticipated, complete healing by
week 4 was most strongly associated with the treatment
strategy employed, underscoring the importance of
a personalized approach in managing patients with
chronic anal fissures.

In addition to treatment type, disease duration
significantly influenced outcomes. Patients with shorter
symptom duration exhibited higher healing rates (median
3.4 months in the healed group versus 5.3 months in the

non-healed group; p <0.001). Prolonged disease duration is
associated with the development of chronic morphological
changes that adversely affect treatment response. Baseline
pain intensity at treatment initiation was another important
predictor. Lower VAS scores were linked to better outcomes
(median 7.0 points in the healed group versus 9.0 points in
the non-healed group; p = 0.002). Reduced internal anal
sphincter spasm and consequent lower pain likely create
more favorable conditions for healing.

Among anamnestic factors, a history of diarrhea or
constipation was significantly associated with poorer
treatment results (p < 0.001), likely due to repeated
mechanical trauma to the anal canal and impaired
epithelialization.

Table 3
Univariate analysis of factors associated with complete healing
Factor Categories Compr:Ie:te; ggaling Nonn-:gsling p
Type of treatment proposed/standard 76 /52 7120 <0.001*
Age years, median 43.0 46.5 0.50
Gender male/female 55/74 11/15 1.00
Duration of illness months, median 34 5.3 <0.001*
VAS pain points, median 7.0 9.0 0.002*
Localization anterior/ posterior 61/67 1214 1.00
Concomitant perineal pathology yes/no 62/67 12/14 0.75
History of diarrhea/constipation yes/no 77/52 5/21 <0.001*

Note: *- statistically significant result

Factors such as age, gender, fissure location, and
presence of concomitant perineal pathology showed no
statistically significant association with healing rates
(p > 0.05) and were therefore excluded from subsequent
multivariate logistic regression analysis. Variables
demonstrating significant univariate associations and
clinical relevance — treatment type, disease duration,
baseline VAS pain score, and history of diarrhea/
constipation — were included in the multivariate model.

The results of the multivariate analysis are presented
in Table 4 Independent predictors of complete healing of
chronic anal fissures at week 4 of treatment were treatment

strategy (personalized target-to-treat algorithm versus
standard therapy) and disease duration. The personalized
algorithm was associated with a statistically significant
increase in the odds of achieving complete epithelialization
compared with standard therapy (OR =4.31; 95% CI
1.63-11.41; p=0.003). Conversely, longer disease duration
was associated with a decreased probability of successful
treatment (OR = 0.73; 95% CI 0.61-0.87; p = 0.001).
Factors that were significant in univariate analysis, such
as baseline pain intensity on the VAS scale and history of
bowel movement disorders, showed no independent effect
in the multivariate model (p > 0.05).
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Table 4
Multifactorial logistic regression analysis of factors associated with complete healing
Factor Categories OR 95%Cl p
Type of treatment proposed/standard 4.31 1.63-11.41 0.003*
Duration of illness months, median 0.73 0.61-0.87 0.001*
VAS pain points, median 0.94 0.79-1.11 0.45
History of diarrhea/constipation yes/no 0.88 0.36-2.12 0.77

Note: *- statistically significant result

The prognostic performance of the model was evaluated
by ROC analysis. The area under the ROC curve (AUC) was

0.97 (Figure 1), indicating excellent discriminatory ability
for predicting complete healing of chronic anal fissures.

ROC curve (AUC = 0.973)
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Figure 1. ROC curve of a multivariate logistic regression model for predicting complete healing
of chronic anal fissures (AUC = 0.97)

Chronic anal fissure remains one of the most prevalent
proctological conditions, characterized by persistent pain,
defecation disorders, and a substantial reduction in patients’
quality of life. Numerous treatment modalities are currently
available, including conservative approaches, botulinum
toxin injections, and various surgical interventions [3,
14-18]. Nevertheless, literature reports persistently high
rates of recurrence and incomplete healing, influenced by
multiple anamnestic and clinical factors [1, 6-9].

The present study identified treatment strategy as
a key independent predictor of complete healing (p =
0.003). Application of the personalized target-to-treat
algorithm increased the odds of complete healing more than
fourfold compared with standard therapy. These findings
indicate that a uniform approach to patient management
is suboptimal, consistent with existing evidence [5-8, 15,
19]. Personalization based on pathogenetic mechanisms
significantly improves outcomes.

The results align with published data demonstrating that
pharmacological interventions aimed at reducing internal
anal sphincter tone are most effective in cases of functional
hypertonicity [2-5, 14, 20], whereas surgical intervention
is preferred in the presence of severe fibrotic changes [5,
7, 12, 17]. Current guidelines often lack explicit criteria
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for selecting between these options, resulting in sequential
rather than rationally targeted use of therapies. The
proposed algorithm addresses this limitation by providing
a structured, pathogenetically oriented clinical decision-
making framework.

Disease duration emerged as another independent
predictor of healing (p = 0.001 Longer symptom duration
was associated with reduced odds of successful treatment
(OR =0.73; 95% CI 0.61-0.87). This reflects the
progressive nature of morphological alterations in chronic
anal fissures, including increasing fibrosis, ischemia, and
anal canal deformation, which diminish the potential for
epithelialization [4, 9, 11, 19]. These observations reinforce
the importance of early intervention and timely escalation
of therapy.

Baseline pain intensity and history of bowel movement
disorders warrant separate consideration. Although these
factors are not commonly emphasized in the literature
as direct causes of early recurrence or impaired healing,
univariate analysis suggested their potential relevance.
However, they lost independent prognostic significance in
the multivariate model. This indicates that elevated VAS
scores and bowel habit disturbances likely serve as markers
of disease severity and clinical course rather than primary
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causes of treatment failure. High pain levels may reflect
pronounced internal anal sphincter spasm or deeper tissue
involvement, while diarrhea and constipation contribute to
ongoing mechanical trauma of the anal canal. Correction
of these secondary factors alone, without addressing the
underlying pathogenetic mechanism, appears insufficient
for optimal outcomes.

The present findings align with published data showing
no significant influence of gender, age, or fissure location
on treatment results (p > 0.05) [15, 20, 21]. This reinforces
the notion that the core pathogenetic processes in chronic
anal fissures are largely universal across demographic
subgroups. The multivariate model demonstrated excellent
discriminatory performance (AUC = 0.97), supporting
its potential utility as a clinical prediction tool. Such
a tool could facilitate selection of the most appropriate
individualized treatment strategy at initial consultation
and enable timely escalation in patients at high risk of
non-healing. These observations highlight the substantial
clinical relevance of the study.

Implementation of the target-to-treat strategy not only
increases healing rates but may also shorten treatment
duration, reduce the need for escalation interventions, and
lower recurrence rates.

Limitations of the study include its retrospective
design, absence of randomization, and single-center setting.
Nevertheless, the adequate sample size and consistency
between univariate and multivariate results enhance the
reliability of the conclusions. Prospective multicenter
studies are required to validate the proposed algorithm and
support its incorporation into clinical guidelines.

Conclusions

The present study confirms that chronic anal fissure is
a multifactorial condition in which treatment outcomes are
determined by a combination of clinical and anamnestic
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®AKTOPH, 11O BIIJIUBAIOTDb HA PE3YJIBTATH JIKYBAHHS
XPOHIYHOI AHAJIBHOI TPIIIIUHU

JL I. I'puyax, M. B. Axcan, JI. C. Binancoxuii

Hauionanbuuii menuunuii yniepcuret imeni O. O. Boromoabus
(M. KniB, Ykpaina)

Pe3rome.

XpoHiuHa aHAJIbHA TPILMHA € 3HAYHO MOIIMPEHUM MPOKTOJIOT YHIM 3aXBOPIOBAHHSM, 110 CYIPOBOIKYETHCS BUPAKEHHM 0OJIbOBUM
CHUHAPOMOM 1 3HAYHUM 3HIKSHHSIM SKOCTI XKUTTs. He3Baxkaroun Ha HassBHICTh Pi3HUX METO/IB JIiKyBaHHsI, YaCTOTa HEIOBHOTO 3arO€HHS
Ta PELUIUBIB 3QJIUIIAETHCS BUCOKOIO, 110 CBIUYUTH PO MYJIBTH(AKTOPHHI XapaKkTep 3aXBOPIOBAHHS Ta HEOOXiJHICTh BU3HAUCHHS
YUHHUKIB, SIKi BIUIMBAIOTh Ha e()eKTUBHICTH Tepamii.

Meta gocaimxennsi. BusHauutu ¢aktopy, siKi BIULIMBAIOTh Ha MIOBHE 3arO€HHS XPOHIYHOT aHAJIBHOI TPILIMHU Ha 4-MYy TYKHI
JKyBaHHS.

Marepiaym i MeToau. J[aHe MpOCIIEKTUBHE OMHOIICHTPOBE TOCIIIKEHHS BKJIIOYANIO aHaii3 155 maiieHTiB i3 XpOHIYHO0 aHATBHOIO
TPILIKHOIO, SIKi OTpuMaJHK JikyBaHHs y 2022-2024 pokax. Byno nposeneno onqnodakropHuii Ta 6ararodakTopHuii aHai3 YNHHUKIB, SKi
BIUTMBAJIM Ha ITOBHE 3arO€HHS Ie(GeKTy Ha 4-THi THXKICHbD JIKyBaHHs 3 OL[IHKOIO BiJJHOLICHHS IIAHCIB perpeciiHuil aHai3 3 OLIHKOO
BiJIHOLICHHs 1IaHCiB. JIofaTkoBO marieHTiB OyJI0 MOALIEHO HA JBi MIATPYIH 1IOI0 BUOOPY TAaKTHUKH JiKyBaHHs (IepCOHATiI30BaHUIT
aJTOPUTM BeJeHHs — 83 malieHTa; cTaHAapTH30BaHa Tepartis — 72 narieHra). HaykoBi JOCIiI)KeHHs] BUKOHAHI BiIOBITHO 10 TUYHHX
HOPM Ta NPHUHIMIIB, 0 PETryTIOTh MEAUYHI JOCIiKEHHs JTIoNUHU. [IpoTokon nocifkeHHs OyB CXBaJeHUH KOMICi€ro 3 0i0eTHKH
HauionasnsHoro menuunoro yHiBepcutety imeti O. O. boromonbiis (mpotokon Ne 2 Bin 17.10.2022 p.). CraructruHy 00poOKy MpoBeIeHO
nporpamunm 3abe3neuenHsiM IBM SPSS Statistics Base v.22, R-Statistics v.3.2.0, Medstat. {5 1i npoBeA€HHSI BHKOPHCTOBYBAJIU CTaH-
JapTHI METoay BapiawiiiHoi cratuctuky. Pobora BukoHaHa B pamkax HJIP kadenpu «Po3pobka i yrockoHaneHHs METOAIB JiarHOCTHKH,
XipypriqHoro JiKyBaHHs Ta peabiiTallii mamieHTiB 3 MaTOMOTiEI0 TPABHOTO KaHATY Ta IPOMEKHHI»», TepMiH BUKoHaHHs 2024-2026 p.,
Jep KaBHUI peecTpaniitauii Homep: 0123U1051738.

PesyabTaTu. [loBHOTO 3aroenHs qocsaruyto y 128 (82,6%) mauieHTiB. 3acTOCyBaHHs aJIlOPUTMY target-to-treat JOCTOBIpHO
HiJBUIIYBAJO IMOBIpHICTb 3arO€HHS MOPIBHIHO 31 cTaHAapTHOIO Tepamieo (92,1% nportu 71,8%; p<0,001). Y 6ararodaktop-
HOMY aHaJli3i He3aJle)KHUMHU MPEeJUKTOPaMU MIOBHOTO 3aroeHHs Oynu tun nikyBauHs (OR=4,31; 95% CI 1,63-11,41; p=0,003) ta
TpuBamicTh 3axBoproBanus (OR=0,73; 95% CI 0,61-0,87; p=0,001). Bik, crars, JJoKami3amis TPiU[MHHA, IHTEHCUBHICTH OO0 Ta
HasIBHICTh CYNyTHBOI MTATOJIOTIi HE MaJli HE3aJIe)KHOTO BINIMBY Ha pe3yJIbTaT JikyBaHHs. [[porHocTHYHA 3MaTHICTH Mozei Oyia
Bucokoro (AUC=0,97).

BucHoBku. KittouoBumu ¢arkopamu, sKi BINIMBAIOTh HA IIOBHE 3arO€HHS XPOHIYHOT aHAJILHOT TPIIIMHY Ha 4-MY THXKHI JIIKYBaHHS,
€ THIT TAKTUKH JIIKYBaHHs Ta TPUBAJIICTh 3aXBOpIoBaHH:. [Ipy IbOMy HepcoHali30BaHuit anropuT™ target-to-treat BiporiHo HOKpaIye
eeKTUBHICTb JIIKYBaHHS i MOXKE OyTH BIPOBAKEHUM Y KIIIHIUYHY NPAKTHKY.

Kuro4oBi cj10Ba: manoinpaszuBHa Xipypris; noeHaHa NaToJIOTisA; aHATbHA TPIIIMHA; 3ar0€HHS; (aKTOPU MPOTHO3Y; TIEPCOHATI-
30BaHe JIIKyBaHHS.
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