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Abstract
Hidradenitis suppurativa is a chronic, relapsing, inflammatory disorder of the follicular unit that produces painful nodules, abscesses, draining tunnels and permanent scarring in intertriginous skin. Despite substantial therapeutic progress, disease control remains difficult because hidradenitis suppurativa is clinically heterogeneous, commonly diagnosed late, tightly linked to obesity, smoking and metabolic comorbidity, and associated with a symptom burden that extends beyond inflammatory lesion counts to pain, odour, drainage, psychosocial distress and functional limitation. Medical therapy has expanded from antibiotics and adjunctive anti-inflammatory regimens to biologics and emerging targeted small molecules, yet established tunnels and scarred tissue often remain only partially reversible. For this reason, surgery should not be regarded solely as salvage therapy for end-stage disease, but as a core component of staged management for selected lesions and anatomical regions.

This narrative review examines the principal management challenges in hidradenitis suppurativa and critically appraises the contemporary role of surgery within an integrated care pathway. A structured literature search of PubMed, Scopus, Web of Science and Google Scholar was undertaken for publications from January 2000 to March 2026, with emphasis on guidelines, randomised trials, meta-analyses, cohort studies and recent high-quality reviews relevant to epidemiology, burden, medical therapy and operative care. The review discusses why current treatment pathways often fail, including diagnostic delay, discordance between inflammatory activity and structural damage, limitations of conventional outcome measures, fragmentation of multidisciplinary care and variable access to procedural expertise. It then evaluates deroofing, limited excision, wide excision, laser-based procedures and reconstructive strategies, alongside perioperative integration with systemic therapy.

The available evidence supports a shift from a linear “medical first, surgery last” model towards phenotype-driven, anatomy-specific and temporally coordinated care. Tissue-sparing procedures are valuable for localised tunnels and recurrent nodules, whereas wide excision remains important for extensive tunnelled or scarred disease. Reconstruction and wound-healing choices should be individualised according to site, contamination, function and patient goals. Perioperative biologic therapy, particularly adalimumab in selected candidates, appears feasible without mandatory interruption. The best long-term outcomes are most likely to arise from early recognition of irreversible lesions, joint planning by dermatology and surgery, rigorous risk-factor optimisation and continued postoperative medical suppression of disease activity beyond the operative field.
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1. Introduction
Hidradenitis suppurativa (HS), also known as acne inversa, is a chronic inflammatory disease of the folliculopilosebaceous unit characterised by recurrent painful nodules, abscesses, draining tunnels and scarring that predominantly involve the axillae, groin, perineum, buttocks and inframammary folds. Although HS has been recognised for decades, its contemporary framing as a systemic inflammatory disease with strong mechanical, metabolic and psychosocial dimensions has transformed the way clinicians interpret its natural history and therapeutic needs (Nguyen et al., 2021; Nielsen et al., 2024). The condition is neither rare in community terms nor trivial in consequence. Systematic syntheses suggest a marked variation in reported prevalence across study designs and populations, reflecting under-recognition, inconsistent ascertainment and differences between questionnaire-based and clinician-confirmed estimates (Jfri et al., 2021). What is consistent, however, is the substantial burden carried by affected patients.
HS disrupts quality of life through mechanisms that are unusually multifaceted for a dermatological disorder. Pain is often severe and unpredictable, drainage soils clothing and dressings, malodour compounds embarrassment, and scar contracture or lesion location may impair walking, sitting, sexual activity or arm movement. Social isolation, employment difficulty and treatment fatigue are common, while patients frequently report years of ineffective consultations before receiving a confident diagnosis (Kimball, Kirby, et al., 2024; Daveluy & Okoye, 2024; Tsentemeidou et al., 2024). The patient journey is therefore shaped not only by biological inflammation but also by the cumulative consequences of delayed recognition, chronic symptoms and repeated partial responses to therapy.
Management has become more sophisticated over the last decade. Evidence-based guidelines now recommend structured assessment, comorbidity screening, topical and systemic anti-inflammatory therapy, lifestyle modification, wound care, procedural intervention and, in selected patients, biologic treatment (Alikhan et al., 2019a; Alikhan et al., 2019b; Zouboulis et al., 2024). In parallel, randomised trials have established a benchmark evidence base for tumour necrosis factor and interleukin-17 targeting, and newer small-molecule approaches are under active development (Kimball et al., 2016; Kimball et al., 2023; Kimball, Jemec, et al., 2024; Ackerman et al., 2025). Yet this therapeutic expansion has not eliminated the central paradox of HS care: inflammation can often be modulated, but once a region has developed persistent tunnels, fibrotic plates and distorted tissue planes, medical therapy alone may not restore normal architecture or durable local control.
This paradox explains why surgery remains indispensable. Historically, operative intervention was often reserved for the most advanced or refractory disease, partly because of concerns about wound healing, recurrence and the morbidity of excision in intertriginous areas. Contemporary practice, by contrast, increasingly treats surgery as a strategic modality that can remove irreversible disease, reduce inflammatory load, improve symptoms and complement systemic therapy rather than compete with it (Wong et al., 2024; Mehdizadeh et al., 2015; Riddle et al., 2021). However, the appropriate timing, choice of procedure, reconstructive method and perioperative integration with medical treatment continue to be debated, and real-world access to surgical expertise remains inconsistent.
For clinicians, the most difficult questions are therefore no longer simply which drug to prescribe or which operation to perform, but how to sequence, combine and personalise these modalities in a disease that varies by phenotype, anatomical site, comorbidity and stage. A modern review of HS management must address this broader challenge rather than treating surgery as an isolated technical appendix.
1.1 Scope and objective of the article
This review aims to provide an up-to-date, clinically oriented narrative synthesis of the major management challenges in hidradenitis suppurativa and to define the role of surgery within contemporary multidisciplinary care. Particular emphasis is placed on the distinction between reversible inflammatory activity and irreversible tunnelled or scarred disease, the practical integration of medical and operative strategies, and the procedural choices most relevant to dermatologists, surgeons and wound-care teams. The review is intended to support phenotype-driven decision-making rather than to prescribe a rigid algorithm, and it prioritises issues that are central to long-term disease control, patient-centred outcomes and implementation in routine practice.
2. Methods for literature selection
This article was designed as a narrative review rather than a systematic review. The objective was to synthesise the broad clinical and surgical literature on hidradenitis suppurativa, integrate guideline recommendations with trial data, and provide a critical interpretive discussion of management challenges that cannot be captured fully by a narrowly quantitative synthesis. A structured literature search was undertaken in PubMed, Scopus, Web of Science and Google Scholar for publications dated from 1 January 2000 to 31 March 2026. The principal search string combined disease terms with management and procedural terms, including “hidradenitis suppurativa” OR “acne inversa” AND “management”, “surgery”, “deroofing”, “wide excision”, “laser”, “biologic”, “adalimumab”, “secukinumab”, “bimekizumab”, “quality of life”, “diagnostic delay”, “recurrence” and “wound closure”. Priority was given to clinical practice guidelines, randomised trials, meta-analyses, systematic reviews, cohort studies and major narrative reviews from established academic journals. Additional relevant records were identified by hand-searching reference lists of key articles.
Publications were included when they directly informed epidemiology, burden of illness, disease assessment, medical treatment, surgery, reconstructive strategy or multidisciplinary care. Conference abstracts, books, grey literature, non-peer-reviewed sources and papers with limited relevance to the review question were excluded. Because the purpose of this review was conceptual integration rather than exhaustive study enumeration, the search was not preregistered, formal risk-of-bias scoring was not applied to every included source, and the final selection was purposive, favouring clinically influential and methodologically informative literature. Figure 1 explains structured methods of literature selection. 
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Figure 1: Stratified methods of literature selection

3. Disease burden and pathobiological context
3.1 Epidemiology, diagnostic delay and burden
Reported prevalence estimates for HS vary widely, which is partly a methodological problem and partly a clinical one. Questionnaire-based studies generally identify far more possible disease than clinician-confirmed registries, whereas population databases underestimate cases because HS is frequently mislabelled as recurrent boils, folliculitis, infected cysts or simple abscess disease (Jfri et al., 2021; Nguyen et al., 2021). Diagnostic delay remains a defining epidemiological feature. In practice, patients may present repeatedly to primary care, emergency services, surgery, gynaecology or infectious disease clinics before the recurring, site-specific and scarring nature of their symptoms is recognised as HS. The persistence of such delay is not a benign inconvenience; it allows inflammatory episodes to accumulate, tunnels to mature and scar burden to expand before definitive intervention is considered (Tsentemeidou et al., 2024). By the time many patients reach specialist care, the therapeutic problem is already structurally rather than purely inflammatory.
Burden in HS is also distributed unevenly across symptom domains. Traditional dermatological assessment prioritises inflammatory lesion counts, but patients often identify pain, malodour, drainage, dressing dependency, sleep disturbance, sexual dysfunction and uncertainty about future flares as the dominant determinants of quality of life (Kimball, Kirby, et al., 2024; Daveluy & Okoye, 2024). This matters clinically because two patients with similar lesion numbers may have radically different functional impairment depending on anatomical site, extent of tunnelling or the occupational and interpersonal consequences of drainage. The symptomatic burden is further intensified by repeated treatment cycles, long dressing routines, clinic attendance and surgical recovery, producing what has been described as a therapeutic burden in its own right.
The population in whom HS occurs is also one in whom multimorbidity is common. Tobacco exposure, obesity, insulin resistance and metabolic syndrome occur at high frequency and influence both disease severity and management complexity (Acharya & Mathur, 2020; Phan et al., 2019; Nielsen et al., 2024). These associations are not merely epidemiological curiosities. They influence the inflammatory milieu, increase frictional stress in intertriginous skin, complicate anaesthetic and wound-healing considerations, and can make long-term disease control more difficult. Consequently, epidemiology in HS should be understood not simply as a count of affected individuals, but as the description of a disorder that is systemically embedded and socially disruptive.
3.2 Pathogenesis and extrinsic disease modifiers
Current models of HS pathogenesis place follicular occlusion and rupture at the centre of disease initiation, with subsequent amplification by keratinocyte dysfunction, innate and adaptive immune activation, microbial dysbiosis and environmental triggers (Nguyen et al., 2021; Nielsen et al., 2024; Sabat et al., 2020; Wolk et al., 2020). This model has important therapeutic implications. It helps explain why therapies directed only at secondary bacterial colonisation or acute inflammation often produce incomplete benefit: they do not necessarily eradicate the abnormal follicular units and epithelialised tunnels that can continue to seed recurrent disease. It also helps explain why surgery can play a mechanistically coherent role, because excision or deroofing removes diseased follicular and tunnel structures rather than merely suppressing their inflammatory output.
Extrinsic and host factors appear to interact with this follicular core. Smoking is strongly associated with HS and may exacerbate follicular plugging, neutrophilic inflammation and systemic oxidative stress (Acharya & Mathur, 2020; Nielsen et al., 2024; Wolk et al., 2020). Obesity and metabolic syndrome may worsen disease through friction, occlusion, endocrine dysregulation and chronic low-grade inflammation (Phan et al., 2019; Nielsen et al., 2024; Sabat et al., 2020). In some patients, these influences appear to shape a clinical phenotype dominated by recurrent inflammatory nodules, whereas in others the dominant picture is extensive tunnelling and fibrosis. From a practical standpoint, this means that pathogenesis in HS is not simply a laboratory concept but a way of understanding why some lesions remain medically modifiable while others become anatomically fixed.
The rise of targeted immunotherapy has highlighted the relevance of inflammatory pathways involving tumour necrosis factor and the interleukin-17 axis (Kimball et al., 2016; Kimball et al., 2023; Kimball, Jemec, et al., 2024). Nevertheless, the biological success of these agents does not abolish the need for lesion-directed thinking. Even highly active systemic therapy may reduce inflammatory counts without normalising the chronic tunnel network within a repeatedly affected field. This tension between inflammatory control and structural persistence is the key biological reason why HS management cannot be reduced to pharmacology alone.
3.3 Phenotypes, staging and assessment challenges
Assessment instruments in HS reflect the same duality. Hurley staging remains useful for broad stratification because it distinguishes disease dominated by isolated abscesses from disease characterised by recurrent lesions with tunnels and scarring, and finally from diffuse interconnected disease (Alikhan et al., 2019a; Zouboulis et al., 2024). However, Hurley stage is static and relatively insensitive to short-term change. The International Hidradenitis Suppurativa Severity Score System (IHS4) was developed to provide a more dynamic measurement of inflammatory burden and has improved the ability of clinicians and trialists to quantify change over time (Zouboulis et al., 2017). Even so, no single score completely captures the distinction between active inflammatory lesions and the chronic structural disease that often drives surgical decision-making.
This limitation is increasingly recognised in studies of draining tunnels. Real-world work comparing patients with and without tunnels shows that tunnelled disease is associated with greater burden, different treatment exposure and more complex management needs (Ingram et al., 2025). Such findings reinforce what clinicians observe in practice: tunnels are not a minor epiphenomenon but a marker of persistent, locally entrenched disease. A patient may meet an inflammatory response threshold while retaining functionally important scar bridges and sinus tracts that continue to leak, hurt or flare. In that scenario, trial endpoints can suggest improvement while the patient remains dissatisfied.
A sophisticated review of HS management must therefore distinguish between inflammatory severity, anatomical damage and patient-experienced burden. The failure to separate these domains has historically contributed to overly linear treatment pathways and to the underuse of surgery in patients whose main unmet need is clearance of irreversible disease rather than further escalation of systemic suppression alone.
4. Why HS management remains difficult
4.1 Clinical heterogeneity and therapeutic drift
The first major management challenge in HS is heterogeneity. Patients differ not only in disease severity, but in lesion morphology, anatomical distribution, tempo of progression, associated comorbidity and tolerance of previous treatment. Some present with recurrent inflammatory nodules and intermittent abscesses that remain relatively localised; others accumulate broad zones of bridged scarring and epithelialised tunnels in which inflammatory episodes arise from a chronically altered tissue bed. Guideline-based care is essential, but guidelines alone cannot solve the clinical problem when the same label encompasses both a biologically active inflammatory process and a surgically addressable structural disorder (Alikhan et al., 2019a; Alikhan et al., 2019b; Zouboulis et al., 2024).
This heterogeneity also creates a mismatch between what clinicians aim to control and what patients most want relieved. The clinician may focus on reducing inflammatory lesion count, while the patient prioritises odour, drainage, freedom from dressings, ability to sit comfortably or confidence in intimate relationships. When these goals are not explicitly reconciled, treatment escalation can become repetitive and demoralising. A patient may receive serial antibiotic courses or biologic switching despite the fact that the most disabling lesion is a chronic tunnel complex in one axilla or groin that is unlikely to regress completely without a procedure.
In addition, the course of HS often alternates between acute exacerbation and chronic background activity. This temporal fluctuation can lead to therapeutic indecision. During an acute flare, surgery may appear undesirable because of pain, oedema or infection concern. Once the flare settles, however, the opportunity for definitive local treatment may be missed, particularly if care is fragmented across specialties. As a result, patients can cycle for years between temporary control and recurrence without a clear transition to lesion-eliminating therapy (Touhouche et al., 2020; Wong et al., 2024).
4.2 Comorbidity, stigma and therapeutic burden
A second challenge is the density of comorbidity surrounding HS. Smoking, obesity and metabolic syndrome are not merely background features; they interact with disease activity, mechanical stress and treatment outcomes (Acharya & Mathur, 2020; Phan et al., 2019; Nielsen et al., 2024). Mental health burden is likewise substantial, and it is often amplified by stigma, chronic pain, delayed diagnosis and the exhausting practicalities of dressings and clinic visits (Machado et al., 2019; Kimball, Kirby, et al., 2024; Daveluy & Okoye, 2024). When comorbid depression, anxiety, diabetes or inflammatory bowel disease coexist, treatment planning becomes more complex and time-consuming, and adherence may be compromised even in highly motivated patients (Deckers et al., 2017).
The cumulative practical burden of HS deserves particular emphasis. Dressings may need frequent changing, clothing choices become strategic, and work or social plans are shaped around the fear of leakage, odour or sudden pain. Postoperative recovery can itself be substantial, especially when wide excision heals by secondary intention. Yet the alternative—ongoing chronic disease without definitive local control—can be even more disabling. The relevant clinical question is therefore not whether treatment is burdensome, but which burden is more acceptable and more likely to lead to sustained improvement. This is why genuinely shared decision-making is essential in HS and why procedural timing must be discussed in terms of long-term burden rather than short-term inconvenience.
A third layer of complexity arises from the therapeutic burden of modern care. Biologics require monitoring, funding approval and adherence; office procedures require access to trained clinicians; major excision requires operative coordination and wound-care support. Patients with the greatest disease burden are often those least able to navigate such complex pathways. In this respect, HS exposes a broader health-system challenge: successful treatment depends not only on scientific advances but also on coordinated service design.
4.3 Endpoints, evidence gaps and care fragmentation
Finally, outcome measurement remains an underappreciated barrier to optimal management. The most widely used trial endpoint, HS Clinical Response, has been critical for drug development and remains clinically useful. However, it emphasises inflammatory nodules and abscesses and is less sensitive to the chronic tunnel burden that often drives procedural need (Kimball et al., 2016; Kimball et al., 2023; Ingram et al., 2025). IHS4 improves dynamic assessment of inflammatory severity but does not fully replace careful anatomical examination, palpation, probing or adjunctive imaging when the operative question is whether tissue architecture has become irreversibly diseased (Zouboulis et al., 2017). This has real consequences. Medical trials may report meaningful mean improvement while leaving a subset of patients with persistent, highly symptomatic tunnel complexes that warrant surgery.
The literature on surgery is also methodologically heterogeneous. Definitions of recurrence vary; anatomical sites are often pooled; closure methods are selected according to defect size rather than random assignment; and follow-up intervals differ substantially (Mehdizadeh et al., 2015; Bouazzi et al., 2020; Riddle et al., 2021). Because of this, clinicians must be cautious about comparing absolute recurrence percentages across studies as though they were directly interchangeable. What is more reliable is the recurrent signal across systematic reviews that limited procedures have different aims from wide excision, that reconstruction choice influences outcomes, and that the quality of evidence still lags behind the clinical importance of the topic.
Taken together, these challenges mean that HS care fails when it is too linear, too discipline-specific or too endpoint-driven. The disease requires a model in which burden, biology and anatomy are considered simultaneously. Within such a model, surgery becomes not a competing philosophy but one of the principal tools for reconciling these domains.
5. Contemporary non-surgical management
5.1 Foundational care, lifestyle and wound support
The foundational layer of HS management remains supportive and risk-modifying care. All major guidelines emphasise smoking cessation, weight optimisation where relevant, reduction of friction, appropriate cleansing, wound management and psychosocial support as necessary complements to lesion-directed therapy (Alikhan et al., 2019a; Zouboulis et al., 2024; Dagenet et al., 2025). These interventions are sometimes dismissed as “conservative” measures, but that description understates their importance. In a disease concentrated in occluded intertriginous sites, changes in frictional stress, moisture and dressing strategy can materially affect daily symptom burden even when they do not alter long-term inflammatory biology. Patients also benefit when clinicians normalise the need for practical wound-care discussion rather than treating dressings as an afterthought.
Supportive treatment, however, has limits. Lifestyle modification is slow, difficult and often constrained by comorbid pain, obesity, low mood and socioeconomic factors. Advising weight reduction or smoking cessation without providing structured support can leave patients feeling blamed for a disease they did not choose. The goal should instead be therapeutic partnership: risk-factor optimisation is framed as one component of disease control and surgical safety, not as a precondition for compassion or specialist treatment (Dagenet et al., 2025; Touhouche et al., 2020). This distinction matters especially when surgery is being considered, because risk modification should improve outcomes without becoming a gatekeeping mechanism that indefinitely postpones definitive care.
Pain management and wound care deserve specific mention. HS pain has inflammatory, neuropathic, mechanical and postoperative components (Zouboulis, 2021). Absorptive dressings, atraumatic tape choices, topical barriers, analgesic plans and realistic expectations about drainage after procedures can significantly influence adherence and quality of life. In routine practice, these details often determine whether a management plan feels feasible to the patient. A technically correct treatment recommendation can fail if it is not paired with practical advice on how to live with the disease between visits.
5.2 Antibiotics and anti-inflammatory regimens
For mild or more inflammatory phenotypes, medical management usually begins with topical and systemic anti-inflammatory or antimicrobial strategies. Topical clindamycin, intralesional corticosteroids, short courses of oral tetracyclines and combination antibiotic regimens such as clindamycin with rifampicin remain central elements of guideline-based care (van der Zee et al., 2009; Gener et al., 2009; Jemec & Wendelboe, 1998; van Straalen et al., 2021; Alikhan et al., 2019b; Zouboulis et al., 2024). In selected patients, these interventions reduce flare frequency and bridge the patient towards either more durable medical therapy or a well-timed procedure. They are especially useful when inflammation is active but tissue destruction is still limited.
Nonetheless, antibiotics in HS occupy a therapeutically ambiguous position. They may reduce bacterial load and modulate inflammation, but they do not reliably eliminate established tunnels or fibrotic scar complexes. Repeated cycling of antibiotic regimens can therefore become a form of therapeutic drift, particularly when the principal problem is chronic local architecture rather than diffuse inflammatory activity. This does not mean antibiotics are unimportant; rather, it means their goals must be explicit. They are often best used to suppress acute inflammation, calm superinfection concerns and optimise the patient for subsequent definitive intervention when structural disease is obvious (Alikhan et al., 2019b; Wong et al., 2024).
Clinical experience supports the view that the response of an acute inflammatory nodule and the response of a mature tunnel are fundamentally different biological events. The former may flatten under systemic anti-inflammatory treatment; the latter may continue to drain intermittently because its epithelialised tract persists. Failure to recognise this distinction is a common reason for prolonged, partially effective medical management and delayed referral for deroofing or excision.
5.3 Hormonal, metabolic and adjunctive strategies
Adjunctive medical strategies are often chosen according to phenotype and comorbidity. Hormonal therapy may be reasonable in selected women with perimenstrual flares or hyperandrogenic features, while metformin can be attractive in patients with insulin resistance or metabolic syndrome (Golbari et al., 2019; Kraft & Searles, 2007; Verdolini et al., 2013; Alikhan et al., 2019b; Zouboulis et al., 2024; Phan et al., 2019). Retinoids and other systemic agents have more variable evidence and narrower niches (Soria et al., 2009; Boer & Nazary, 2011)  . The central point is that adjunctive therapies should be matched to patient context rather than applied reflexively after antibiotic failure.
In practice, such agents can be valuable when they allow clinicians to reduce flare frequency, minimise antibiotic exposure and stabilise disease before or after surgery. Yet they rarely solve the full problem when extensive tunnels, scar bridges or recurrent anatomically fixed lesions are already present. For that reason, adjunctive therapy should be interpreted as part of a layered strategy: it may lower inflammatory pressure, but it usually does not replace lesion-specific clearance where irreversible disease has developed (Golbari et al., 2019; Kraft & Searles, 2007; Zouboulis et al., 2024; Phan et al., 2019).
This broader treatment philosophy is important because patients often arrive having experienced a long sequence of empiric regimens, each with modest benefit but none with a clear overarching plan. A stronger clinical framework distinguishes what is being treated at each stage: diffuse inflammatory activity, comorbid metabolic drivers, acute painful flares, chronic tunnelled lesions, or postoperative suppression of disease beyond the excised field. Once those targets are separated, escalation becomes more rational and patient counselling becomes more honest.
5.4 Biologics and targeted small molecules
The modern biologic era has transformed the medical landscape of HS. Adalimumab established proof of concept in two phase 3 trials, demonstrating superior short-term clinical response compared with placebo and creating the first robust platform for evidence-based biologic care in moderate-to-severe disease (Kimball et al., 2016). Subsequent integrated analyses clarified medium-term dosing strategy and reinforced the importance of sustained weekly administration in patients who respond (Jemec et al., 2019). Even so, the absolute response rates in pivotal studies remind clinicians that biologic efficacy is meaningful rather than miraculous; a substantial proportion of patients do not achieve satisfactory control, and some who respond still retain problematic localised structural disease.
The interleukin-17 pathway has further expanded therapeutic possibilities. Phase 3 trials of secukinumab demonstrated clinically important benefits with durable responses to 52 weeks, while bimekizumab trials showed strong efficacy across 48 weeks and later pooled extension data suggested sustained benefit over longer treatment horizons (Kimball et al., 2023; Kimball, Jemec, et al., 2024; Sayed et al., 2026). Early-phase work with Janus kinase inhibition, including upadacitinib, suggests that the targeted-therapy landscape will continue to diversify (Ackerman et al., 2025). From the standpoint of surgical decision-making, however, these advances do not abolish the need for procedures. Instead, they create opportunities to reduce background inflammatory load, control disease in non-operated regions and optimise surgical timing.
The critical limitation of all systemic therapy in HS is that even highly effective inflammatory suppression does not necessarily reverse mature tunnel architecture. Patients with draining tunnel-dominant disease illustrate this limitation particularly clearly (Ingram et al., 2025). A lesion may become less inflamed under biologic treatment yet continue to discharge intermittently because the epithelial tunnel persists. Hence the most productive way to view biologics is not as alternatives to surgery, but as agents that can either postpone, reduce or strategically complement surgery depending on phenotype, anatomy and response. This is the conceptual shift that underpins contemporary integrated care.
6. Defining the surgical role in HS
6.1 Rationale and indications
Surgery in HS has a unique therapeutic logic. Whereas medical therapy primarily suppresses inflammatory signalling, surgery can physically remove diseased follicles, epithelialised tunnels and scarred tissue planes that have become chronic reservoirs of recurrence. This distinction is central to procedure selection. The indication for surgery is not simply “failure of medication” in a general sense, but the presence of lesions whose biology and anatomy make durable medical reversal unlikely. Recurrent tunnels in a confined anatomical site, scarred plaques with repeated drainage, painful fibrotic cords that restrict movement, and suspicious chronic wounds that require histological assessment are all examples of problems in which surgery is often mechanistically more appropriate than further incremental medical escalation (Alikhan et al., 2019a; Zouboulis et al., 2024; Wong et al., 2024).
Seen in this light, the common historical framing of surgery as a last resort is too crude. It remains true that major excision can carry significant wound burden and that poorly timed surgery in uncontrolled acute inflammation may be undesirable. Yet delaying all procedures until disease is diffuse and mutilating can itself be harmful. Contemporary reviews increasingly argue for earlier operative consideration when lesions are localised, anatomically well mapped and clearly irreversible, because earlier intervention may preserve function, shorten cumulative disease duration and reduce the need for repeated temporising treatments (Wong et al., 2024; Riddle et al., 2021). The challenge is not whether surgery should be “early” or “late” in an abstract sense, but whether the lesion in front of the clinician is one that can plausibly resolve without excision or deroofing.
Indication also depends on scale. Tissue-sparing approaches may suit isolated tunnels or limited recurrent nodules, while wide excision is generally reserved for more extensive Hurley II or III disease with confluent tunnels and scarred fields. Importantly, extensive disease in one region does not mean that all regions require the same surgical intensity. HS often demands anatomical pluralism: a patient may need biologic suppression for general inflammatory control, deroofing of one axillary tunnel complex, and watchful non-operative management of a second site.
6.2 Timing within the treatment pathway
Timing is where surgical strategy becomes most clinically nuanced. Operating during uncontrolled acute inflammation may increase pain and complicate wound handling, yet postponing too long can allow further tissue destruction. The practical solution is often staged optimisation rather than indefinite deferral. Medical therapy can be used to reduce acute inflammatory burden, manage superinfection concerns, and stabilise disease in adjacent or distant areas, after which a targeted procedure addresses the persistent structural lesion (Alikhan et al., 2019b; Bechara et al., 2021; Touhouche et al., 2020). In this model, medical and surgical management are temporally coordinated rather than sequentially opposed.
Preoperative assessment should define the exact lesion target, the extent of tunnelling, the relationship to functionally important structures, the likelihood of closure options, and the patient’s priorities regarding downtime, recurrence risk and cosmesis. Such planning is particularly important in axillary and inguinal disease, where under-treatment risks recurrence but over-aggressive excision can affect mobility or produce complex wounds. Clinical examination remains fundamental, but in specialised practice ultrasound and probing can help delineate the actual tract burden that needs to be deroofed or removed, reducing the risk of either incomplete treatment or unnecessarily wide sacrifice of tissue (Martorell et al., 2019; Wortsman et al., 2013).
From a systems perspective, optimal timing also requires the right referral culture. Dermatologists need to recognise surgically addressable lesions early; surgeons need familiarity with HS-specific disease behaviour; and wound-care support should be available before the first incision rather than only after complications arise. When this pathway functions well, surgery becomes a planned component of chronic disease control. When it fails, procedures are more likely to occur in crisis settings, such as repeated incision and drainage of acutely painful abscesses, with predictably disappointing long-term results.
7. Procedure-specific surgical strategies
7.1 Incision and drainage
Incision and drainage retains a role in HS, but it is a narrow one. For a tense, exquisitely painful abscess causing severe distress, decompression can provide rapid symptomatic relief. However, it does not remove the follicular and tunnel substrate of disease and is therefore not a definitive strategy for chronic control (Alikhan et al., 2019a; Mehdizadeh et al., 2015). Overreliance on incision and drainage can inadvertently perpetuate the cycle of short-lived improvement followed by recurrent inflammation from the same anatomical field.
Because of this, contemporary guidance generally reserves incision and drainage for selected acute situations while encouraging a plan for more definitive treatment once the crisis settles (Zouboulis et al., 2024). In practical terms, that means the procedure should trigger reassessment rather than therapeutic closure. If the lesion has a palpable tunnel, recurrent history or associated scar band, the clinician should ask immediately whether deroofing, limited excision or a broader procedure will be needed once acute pain improves.
7.2 Deroofing and limited excision
Deroofing and limited excision occupy an especially important niche in HS because they are tissue-sparing, lesion-focused and often feasible in an outpatient setting. Deroofing removes the “roof” of a sinus tract or tunnel while preserving the floor, thereby converting a chronic enclosed structure into an open wound that can heal from the base. For isolated or limited tunnelled lesions, this offers a compelling balance between effectiveness and morbidity. Recent prospective data suggest rapid wound closure, very low postoperative pain and high patient satisfaction, with a mean closure time of approximately 4.4 weeks in one contemporary series (Krajewski et al., 2024). Such findings support the view that deroofing should be more widely incorporated into routine HS pathways rather than restricted to specialist enthusiasts.
The advantages of deroofing are clinical as well as logistical. Because it is less extensive than wide excision, it can be easier to repeat, easier to combine with ongoing systemic therapy and easier for patients to accept when they are hesitant about major surgery. It is particularly attractive for localised Hurley I or II disease, recurrent nodules overlying a defined tract, and anatomically important regions where tissue preservation matters. Yet it should not be romanticised. If the field contains extensive interconnected tunnels, undermined scar plates or diffuse disease beyond what can be mapped confidently, deroofing may under-treat the problem and invite recurrence from residual structures (Ovadja et al., 2020; Wong et al., 2024).
Limited excision occupies a similar intermediate space. It may be used for circumscribed lesions that are too broad for simple deroofing but do not justify radical resection of an entire regional field. In both deroofing and limited excision, success depends heavily on accurate lesion selection and complete treatment of the targeted tract network. These are not “minor” procedures in a conceptual sense; they are precise procedures whose value depends on good anatomical judgement.
7.3 Wide excision
Wide excision remains the most important operative option for extensive, tunnelled and scarred HS. When a region has developed confluent disease with multiple interconnected tracts, repeated flares and dense fibrotic replacement of normal tissue, limited procedures may become inefficient or incomplete. Systematic reviews consistently suggest that wider excision is associated with lower recurrence than more conservative excision strategies, although the absolute rates vary according to anatomical site, study design and closure technique (Mehdizadeh et al., 2015; Ovadja et al., 2020; Riddle et al., 2021). The clinical message is not that wider is always better, but that inadequate field clearance is a major source of recurrence in advanced disease.
This principle needs careful interpretation. In HS, “wide” should not be understood as a fixed circumferential margin borrowed from oncological surgery. Rather, it refers to excision that fully encompasses the clinically and, where available, sonographically involved tissue. Anatomical judgement is crucial. The surgeon must remove diseased tissue comprehensively enough to eliminate the pathologic field while preserving function and facilitating acceptable reconstruction. In axillary disease, for example, insufficient clearance risks recurrent tracts at the wound edge, whereas excessive sacrifice may exacerbate contracture or complicate closure. The same balance applies to inguinal, gluteal and inframammary sites, each of which has different contamination, mobility and reconstructive constraints (Wong et al., 2024; Cucu et al., 2025).
Wide excision should also be framed honestly in patient counselling. It often offers the best chance of durable local control for severe disease, but it is not a systemic cure. New lesions may arise elsewhere, and even within the operated region recurrence can occur if disease extends beyond the excised field or if the patient’s broader inflammatory tendency remains active. For this reason, wide excision works best when it is combined with longitudinal dermatological care rather than presented as a one-off technical solution to an inherently chronic inflammatory condition.
7.4 Laser and energy-based procedures
Laser and other energy-based procedures are increasingly relevant because they span the boundary between medical and surgical treatment. Laser hair removal, particularly with long-pulsed Nd:YAG systems, appears most useful in earlier or follicular-predominant disease, where reduction of hair follicle density may diminish recurrence and inflammatory activity. Recent systematic review and meta-analysis data support clinically meaningful benefit, although the overall evidence base remains modest and technique-dependent (Shipman et al., 2024; Jafarzadeh et al., 2025). In contrast, carbon dioxide laser approaches can be used in a more explicitly surgical manner for deroofing, ablation or excision of localised tunnelled disease.
The attraction of laser-based treatment lies in precision, relative tissue preservation and the possibility of office-based intervention for selected lesions. Yet implementation is uneven. Expertise, equipment access, procedural protocols and patient selection vary considerably between centres, which helps explain the heterogeneity of published outcomes (Jafarzadeh et al., 2025). Laser treatment should therefore be viewed as an important component of the procedural armamentarium rather than as a universal alternative to conventional surgery. For some patients it offers a valuable middle ground; for others, especially those with bulky scar plates and extensive interconnected tunnels, formal excision remains more appropriate.
A pragmatic interpretation is that laser procedures are best matched to lesion biology and local resources. Where expertise exists, they can meaningfully expand the options between purely medical care and conventional excision. Where it does not, forcing laser into the pathway may only delay definitive treatment.
7.5 Reconstruction and wound-closure strategy
Once excision has been performed, wound management and reconstruction become central determinants of outcome. Primary closure offers speed and simplicity but may create tension, dead space or a geometry that is poorly suited to contaminated intertriginous sites. Flaps can provide robust coverage with tissue similar to the excised area, reduce contraction and, in some meta-analyses, are associated with comparatively low recurrence; grafts may also perform well in appropriately selected defects (Ovadja et al., 2021; Cucu et al., 2025; Wong et al., 2024). Secondary intention healing remains attractive for irregular wounds, fields with uncertain bacterial burden or situations in which gradual granulation offers the safest route to local control, but it usually entails a longer healing period and more prolonged wound care.
Recent network-style evidence suggests that recurrence varies by closure method, with flaps performing favourably in pooled analyses, grafts occupying an intermediate position, and primary closure or secondary intention sometimes showing higher recurrence estimates (Cucu et al., 2025). Earlier meta-analyses, however, have produced somewhat different absolute figures, underscoring the effect of heterogeneity in case mix and technique (Mehdizadeh et al., 2015; Ovadja et al., 2020). Thus, closure choice should not be determined by recurrence percentage alone. Functional outcomes, site-specific movement, patient tolerance for wound care, cosmetic goals, surgeon expertise and the feasibility of postoperative support all matter.
Reconstruction is also where multidisciplinary planning proves its value. Plastic surgery input may be especially helpful for axillary, perineal or large groin defects, whereas dermatological surgery and wound-care teams may be well placed to manage smaller wounds healing by secondary intention. The best closure is not the most technically elaborate one, but the one that aligns anatomy, function, contamination risk and the patient’s capacity to manage recovery.
8. Integrating surgery with medical therapy
8.1 Preoperative optimisation
Integrated care begins before the operation. Preoperative optimisation in HS should include a focused review of smoking, weight, glycaemic status, anaesthetic risk, anticoagulation, pain management, dressing logistics and the patient’s likely ability to perform or receive wound care (Denny & Anadkat, 2017). These factors do not merely affect perioperative safety; they influence whether the chosen procedure is realistic and whether the postoperative period will be tolerable enough to justify the intervention (Acharya & Mathur, 2020; Phan et al., 2019; Touhouche et al., 2020). Risk-factor optimisation is particularly relevant in larger excisions, but even office-based procedures benefit from deliberate preparation.
Equally important is preoperative phenotyping. Is the region dominated by active inflammatory nodules that might still regress further with systemic therapy, or by persistent tunnels and scars that are unlikely to disappear? Are there multiple sites requiring prioritisation? Does the patient need one definitive major procedure or several smaller staged interventions? When such questions are answered explicitly, surgery becomes less reactive and more strategic. This in turn improves informed consent, because discussions can address not only the immediate wound but also the broader disease plan beyond the procedure itself.
8.2 Perioperative systemic treatment
The integration of systemic therapy with surgery is one of the most consequential recent developments in HS care. The SHARPS randomised clinical trial demonstrated that adalimumab used in conjunction with wide-excision surgery followed by secondary intention healing improved overall clinical response without an evident excess of postoperative wound infection, complication or haemorrhage, suggesting that mandatory interruption before surgery is not always necessary in appropriately selected patients (Bechara et al., 2021). This finding is important because it directly challenges a historically conservative approach in which biologics were often withheld reflexively around operations despite limited evidence.
The implications are broader than adalimumab alone, although extrapolation should be cautious. The trial does not prove that all biologics or all procedures can proceed without modification, but it supports a conceptual model in which systemic therapy and surgery are complementary. Biologics can reduce background inflammatory activity, stabilise non-operated sites and potentially improve the inflammatory environment in which wound healing occurs, while surgery clears lesions that remain structurally refractory (Bechara et al., 2021; Kimball et al., 2023; Kimball, Jemec, et al., 2024). In other words, perioperative biologic use in HS need not be framed primarily as a risk to be minimised; it may also be a therapeutic advantage when carefully managed.
Antibiotics may have a role in this same integrative framework, especially for flare suppression, perioperative contamination control or the treatment of superinfection concern. However, they should not be expected to compensate for incomplete excision or residual tunnels. The most productive perioperative regimen is one in which each component has a clearly defined objective rather than serving as a vague attempt to “cover everything”.
8.3 Postoperative and longitudinal multidisciplinary care
Postoperative care in HS extends well beyond wound closure. Ongoing dressings, pain management, mobility support, scar care and surveillance for new lesions in adjacent or distant sites are all necessary. Patients should be prepared for the possibility that surgery resolves a targeted region while the disease remains active elsewhere, necessitating continuation or initiation of systemic therapy after recovery (Touhouche et al., 2020; Wong et al., 2024). This is not a sign of operative failure; it is a reflection of the chronic and regionally heterogeneous nature of HS.
Long-term success therefore depends on continuity between the operating team and the clinician managing chronic disease. If postoperative follow-up is siloed, patients may be discharged from surgical care with a healed wound but no plan for suppressing residual disease. Conversely, if dermatological follow-up resumes without understanding the surgical field, recurrence detection and wound counselling may be suboptimal. Multidisciplinary clinics are particularly valuable because they transform these handovers into a continuous pathway rather than a sequence of disconnected episodes (Touhouche et al., 2020).
9. Special clinical situations and oncological vigilance
9.1 Tunnel-dominant and site-specific disease
Certain HS scenarios particularly illustrate the need for surgical thinking. Draining tunnel-dominant disease is one of them. Patients with visible or palpable tunnels tend to have greater disease burden and more complex treatment histories than patients whose disease is confined to recurrent inflammatory nodules (Ingram et al., 2025). In such cases, persistent drainage, bridging scars and local discomfort may continue despite otherwise respectable inflammatory response to systemic therapy. Procedural intervention is often required not because medical treatment has “failed” absolutely, but because it has reached the limit of what it can reverse anatomically.
Anatomical site also shapes operative strategy. Axillary surgery must preserve shoulder function and minimise contracture; groin and perineal surgery must contend with moisture, friction and contamination; inframammary wounds raise different reconstructive and dressing issues; and gluteal disease may require especially careful assessment for chronic sinus extension. Although evidence quality is uneven, the overarching principle is consistent: procedure choice should be site-specific, not determined solely by global disease stage (Wong et al., 2024; Cucu et al., 2025). A patient with multifocal HS may therefore need different treatment intensities in different regions at the same time.
9.2 Obesity, smoking and metabolic disease
Patients with obesity, smoking exposure and metabolic dysregulation often present the most difficult therapeutic dilemmas. These factors are associated with HS presence and severity and can increase concern about wound healing, recurrence and anaesthetic risk (Acharya & Mathur, 2020; Phan et al., 2019; Nielsen et al., 2024). Yet they should not be treated as reasons to abandon procedural care. Doing so would disproportionately disadvantage patients with the highest burden. A more defensible approach is to optimise modifiable risk factors wherever possible while recognising that delayed definitive treatment can itself worsen quality of life and local disease destruction.
This is where realistic counselling matters. Smoking cessation and metabolic optimisation should be discussed as outcome-improving strategies rather than moral prerequisites. In some patients, the symptomatic relief and improved mobility after successful surgery may even facilitate subsequent exercise, self-care and risk-factor modification. The relationship between surgery and lifestyle optimisation is therefore potentially reciprocal rather than strictly sequential.
9.3 Squamous cell carcinoma risk
Malignant transformation is uncommon in HS, but squamous cell carcinoma arising in longstanding chronic lesions is a serious and potentially fatal complication, classically associated with severe gluteal or perineal disease (Gierek et al., 2023; Lavogiez et al., 2010; Racanelli et al., 2021; Sachdeva et al., 2021). Chronic non-healing ulceration, exuberant verrucous change, bleeding or unexpected rapid tissue destruction in a longstanding HS field should lower the threshold for biopsy and oncological assessment. This is one context in which surgery carries not only symptom-control value but diagnostic and oncological necessity.
The possibility of malignant transformation reinforces a broader clinical principle: not every chronic HS wound should be interpreted as “just another flare”. Regions that behave atypically, fail to follow the expected inflammatory pattern or become progressively destructive deserve renewed scrutiny. Timely biopsy and, where indicated, oncological excision are essential (Gierek et al., 2023; Lavogiez et al., 2010; Racanelli et al., 2021; Sachdeva et al., 2021).
10. Future directions
Several future directions are likely to reshape HS care. First, treatment algorithms should evolve from stage-based escalation alone towards phenotype- and lesion-based pathways that explicitly identify when tunnels and scar complexes merit procedural referral. Second, outcome measurement in trials and routine practice should better capture structural disease, wound burden and patient-prioritised outcomes such as drainage, odour, dressing dependence and function, rather than relying primarily on inflammatory counts (Zouboulis et al., 2017; Kimball, Kirby, et al., 2024; Ingram et al., 2025). Third, more prospective comparative research is needed on procedure selection, wound closure strategy and combined medical-surgical sequencing, because current surgical evidence remains dominated by retrospective case series and heterogeneous recurrence definitions (Bouazzi et al., 2020; Riddle et al., 2021; Cucu et al., 2025).
The expanding targeted-therapy landscape will also influence surgery rather than replace it. As interleukin-17 inhibitors, Janus kinase inhibitors and other pathway-specific treatments mature, clinicians will need better evidence on which patients should undergo early surgery while receiving systemic suppression, which lesions can be down-staged into tissue-sparing procedures, and which anatomical regions remain best treated by excision despite biological control elsewhere (Kimball et al., 2023; Kimball, Jemec, et al., 2024; Ackerman et al., 2025; Sayed et al., 2026). Parallel work on cost-effectiveness suggests that office-based procedures such as deroofing may become increasingly important in value-conscious care models when appropriately matched to lesion type (Hundal et al., 2025). More than any single drug or procedure, the future of HS management will depend on designing care pathways that bring these tools together intelligently.
11. Conclusions
HS remains one of the most challenging disorders in inflammatory dermatology because its burden arises from the intersection of active inflammation, irreversible tissue damage, multimorbidity and profound psychosocial impact. The central practical lesson from contemporary evidence is that medical and surgical treatments should not be set in opposition. Systemic therapy is indispensable for controlling inflammatory activity across regions and over time, but it often cannot eliminate the tunnelled and scarred lesions that continue to drive pain, drainage and disability. Surgery, in turn, offers the possibility of durable local control when such irreversible lesions are recognised and treated appropriately.
The operative armamentarium should be understood as a continuum rather than a single drastic option. Incision and drainage has only a limited temporising role. Deroofing and limited excision are highly relevant for localised tunnelled disease. Wide excision remains crucial for confluent Hurley II and III fields in which the pathological tissue bed is too extensive for conservative procedures. Reconstruction and healing strategy must be tailored to anatomy, function and patient preference, while postoperative care should be integrated with continued dermatological management rather than treated as an endpoint in itself.
In the most effective contemporary model, HS care is phenotype-driven, anatomy-specific and multidisciplinary. Earlier identification of irreversible lesions, better preoperative optimisation, and deliberate perioperative integration with systemic therapy can reduce the false choice between “more medicine” and “more surgery”. For many patients, the best outcomes will come from using both.
12. Limitations
This review has several limitations. It is a narrative synthesis and was therefore designed to integrate and interpret the literature rather than to provide an exhaustive PRISMA-style systematic review or pooled quantitative estimate for each intervention. The surgical literature in particular is heterogeneous with respect to lesion selection, anatomical site, recurrence definition, follow-up duration and reconstruction method, which constrains direct comparison across studies. Some contemporary therapeutic areas are evolving rapidly, especially targeted immunotherapy, so the evidence base may continue to change after the search window used here. In addition, although every effort was made to prioritise influential and methodologically informative studies, selection bias is inherent to narrative review methodology. These limitations do not negate the conclusions of the review, but they do underscore the need for more standardised prospective studies and better integration of surgical endpoints into HS research.
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