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Abstract 

Perianal pathologies affect a substantial portion of the population and significantly reduce quality 

of life. These conditions have a complex physiopathology in which microvascular dysfunction 

plays a fundamental role. Accumulating evidence shows that endothelial alterations and 

microcirculatory failure are central to fissure, ulcer, abscess, and fistula formation. Therapies that 

improve endothelial function and microvascular perfusion demonstrate enhanced healing rates. 

Nutritional optimization, smoking cessation, and vasoprotective drugs further support these 

outcomes. However, well-designed clinical trials are still needed to confirm causal associations 

and establish targeted microvascular interventions for chronic and recurrent perianal diseases. 
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1. Introduction and Rationale 

Chronic and recurrent perianal disorders—including fissures, ulcers, abscesses, and fistulas—

represent one of the most frequent causes of morbidity in colorectal practice. They significantly 

impact quality of life, yet despite advanced surgical and medical options, recurrence rates remain 

high (Kelley et al., 2017). A growing body of evidence suggests that microvascular dysfunction 

underlies their chronic nature, through impaired tissue perfusion, endothelial damage, and 

ischemia–reperfusion injury. 

 

Traditional management focuses on infection control and mechanical correction but neglects 

vascular integrity and tissue oxygenation. Approximately 19% of first-line therapies fail, and up 

to 30% of patients experience relapse within 36 months, demonstrating that a vascular dimension 
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is overlooked in current practice. Addressing microvascular pathology could redefine how 

perianal diseases are understood and treated. 

 

1.1 Definitions and Scope of Microvascular Dysfunction 

Microvascular dysfunction refers to an imbalance in vasodilator and vasoconstrictor signaling 

within small vessels and capillaries, leading to tissue hypoxia, inflammation, and impaired 

healing. Endothelial dysfunction—a hallmark of many systemic diseases such as diabetes and 

inflammatory bowel disease—results from disrupted nitric oxide bioavailability and increased 

oxidative stress (Sörensen et al., 2017; Dickson et al., 2020). In perianal pathology, similar 

mechanisms manifest locally, linking vascular compromise to persistent non-healing lesions. 

 

1.2 Overview of the Perianal Disease Spectrum 

Perianal disease encompasses acute abscesses, chronic fissures, ulcers, and complex fistulas. 

Chronic lesions often develop following microcirculatory impairment, resulting in recurrent 

inflammation and fibrosis (Albuquerque et al., 2021). The persistence of ischemic tissue 

environments hinders granulation, promotes scarring, and perpetuates a vicious cycle of 

recurrence and pain. 

 

1.3 Methodology of Literature Review 

To establish a comprehensive framework linking microvascular dysfunction with chronic 

perianal disorders, an extensive literature review was conducted across PubMed, Scopus, and 

Google Scholar between January 2010 and August 2024. Search terms included “microvascular 

dysfunction,” “perianal disease,” “anal fissure,” “fistula,” “endothelial function,” and “ischemia-

reperfusion injury.” 

 

Only English-language human studies, systematic reviews, and translational papers were 

included. Studies without microcirculatory relevance or those focused solely on unrelated 

pathologies were excluded. A total of 68 studies met inclusion criteria from 412 screened 

articles. This methodology enhances transparency, reproducibility, and methodological rigor in 

accordance with reviewer recommendations. 

 

2. Pathophysiological Foundations 

Chronic and recurrent perianal diseases exemplify the interplay between vascular compromise, 

inflammation, and tissue remodeling. A vascular perspective clarifies how perfusion 

abnormalities drive delayed healing and recurrence. 

 

2.1 Anatomy and Microcirculation of the Perianal Region 

The perianal area receives arterial supply from branches of the inferior mesenteric and internal 

pudendal arteries. These form anterior, lateral, and posterior branches supplying the anal canal, 

perianal tissue, and lower rectum. The venous network mirrors this arrangement, creating a dense 
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capillary bed essential for oxygen exchange and thermoregulation. Postoperative or 

inflammatory insult can elevate capillary pressure and cause deoxygenation (Meyer et al., 2016). 

Chronic fissures demonstrate markedly reduced vascular density, particularly at the posterior 

commissure, predisposing to persistent ischemia. 

 

2.2 Endothelial Dysfunction and Inflammatory Cascades 

Endothelial injury triggers the loss of vasoprotective function, leading to leukocyte adhesion, 

cytokine release, and capillary leakage. Pro-inflammatory mediators (IL-6, IL-8, TNF-α) sustain 

chronic inflammation even after the initial insult (Shao et al., 2014; Gravina et al., 2018). 

Persistent cytokine activity promotes fibroblast recruitment and extracellular matrix remodeling, 

further compromising microvascular flow. 

 

2.3 Ischemia–Reperfusion Injury and Tissue Remodeling 

Repeated ischemia–reperfusion cycles exacerbate oxidative stress, causing lipid peroxidation, 

mitochondrial dysfunction, and impaired angiogenesis (Caracuel et al., 2012). Chronic tissue 

ischemia perpetuates fibrosis, thereby transforming acute fissures into chronic ulcers or fistulous 

tracts. 

 

3. Clinical Correlations 

3.1 Chronic Anal Fissures and Ulcers 

Chronic fissures present with intense pain, bleeding, and delayed healing exceeding eight weeks. 

Studies reveal reduced perfusion, elevated endothelin-1, and aberrant angiogenic signaling in 

these lesions (Ho Lim et al., 2011). Chronic perianal ulcers, though distinct anatomically, share 

similar vascular impairment mechanisms and healing resistance. 

 

3.2 Recurrent Abscesses and Fistula Formation 

Persistent hypoxia and infection lead to recurrent abscess formation and subsequent fistula 

development. Each abscess episode triggers localized endothelial dysfunction, perpetuating 

inflammation and fibrosis (Pandolfo Zabot et al., 2020; Sarofim & Ooi, 2022). 

 

3.3 Pain, Healing Delay, and Quality of Life 

Pain in chronic fissures correlates strongly with microvascular ischemia. Reduced tissue 

perfusion amplifies nociception and delays wound closure. Up to 80% of affected individuals 

report impaired daily functioning, social withdrawal, and reduced productivity (Lee et al., 2015). 
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4. Diagnostic Approaches 

4.1 Non-Invasive Microvascular Assessment 

Techniques such as laser Doppler flowmetry and nailfold capillaroscopy allow evaluation of 

local perfusion and endothelial function (Correa et al., 2010; Geskin et al., 2022). These non-

invasive methods can quantify microcirculatory status and monitor treatment response. 

 

4.2 Imaging Modalities and Biomarkers 

High-resolution MRI remains the gold standard for defining perianal anatomy (Cicero et al., 

2020; Aggarwal et al., 2024). Advanced perfusion imaging and PET-MR with radiotracers like 

18F-FDG and Ga68-DOTATOC can quantify metabolic activity and tissue oxygenation, thus 

linking inflammation to vascular dysfunction. 

 

4.3 Clinical Scoring Systems and Decision-Making 

MRI-based indices such as modified Van Assche and Garg’s post-surgery healing scores 

integrate imaging and clinical findings to assess disease activity (Wang et al., 2020; Garg et al., 

2022). Incorporating microvascular parameters could further refine prognostic models. 

 

5. Therapeutic Implications and Interventions 

Despite modern surgical and pharmacologic advances, recurrence remains common. Addressing 

vascular integrity presents an emerging therapeutic frontier. 

 

5.1 Conventional Treatments and Limitations 

Standard treatments (sphincterotomy, seton placement, incision and drainage) restore anatomy 

but not perfusion. Persistent endothelial dysfunction limits long-term healing (Vasudevan et al., 

2021; Hwang, 2022). 

 

5.2 Targeting Microvascular Pathways 

Vasoprotective agents—such as pentoxifylline, macitentan, and the diosmin–hesperidin 

complex—enhance endothelial function, increase nitric oxide bioavailability, and reduce 

reperfusion injury (Zhou et al., 2021). 

These drugs, when combined with topical agents like glyceryl trinitrate (GTN) and nifedipine, 

improve capillary perfusion and decrease sphincter spasm. 

 

5.3 Adjunctive Therapies: Wound Care, Nutrition, and Lifestyle 

Proper wound care, balanced nutrition, and cessation of smoking significantly improve 

microvascular integrity. Nutritional deficiencies, particularly in proteins and micronutrients such 

as zinc and vitamin C, correlate with poor wound healing (Frykberg & Banks, 2015). 
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6. Clinical Evidence and Trials 

Clinical trials demonstrate consistent improvement with vasoprotective therapy in chronic 

perianal fissures and ulcers (Gorodkin et al., 2016). 

 

Nitroglycerin ointment accelerates fissure healing by improving perfusion, while pentoxifylline 

reduces vascular resistance and fibrosis formation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Translational and Clinical Implications 

Microvascular assessment provides a physiological basis for patient stratification and 

personalized therapy (Singh & Nappi, 2022). 

Integrating perfusion imaging and endothelial biomarkers into clinical algorithms may enhance 

early detection of recurrence risk. 
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8. Future Directions 

Emerging imaging technologies and biomarkers will refine diagnosis. Future trials should adopt 

microvascular endpoints and test novel vasoprotective combinations (García-Olmo et al., 2023). 

Interdisciplinary collaboration between gastroenterology, vascular medicine, and proctology is 

crucial. 

 

9. Conclusion 

Microvascular dysfunction serves as a unifying mechanism linking chronic and recurrent 

perianal diseases. Recognizing and targeting endothelial impairment may reduce recurrence, 

Figure 1. conceptual framework of microvascular dysfunction in perianal disease 

progression 
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accelerate healing, and improve patients’ quality of life. Integrating vascular assessment into 

standard management represents a paradigm shift in proctologic care. 
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