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ABSTRACT

Deep paraproctitis poses a significant challenge in diabetic patients due to atypical presentation, rapid infectious
spread, and high postoperative complication rates. Surgical treatment requires not only prompt intervention but also
individualized tactics based on anatomical, metabolic, and immunological parameters. This review aims to examine
current trends in algorithm-based surgical decision-making for deep perianal infections in the diabetic population.
Emphasis is placed on clinical staging, imaging-based classification, glycemic status evaluation, and perioperative
optimization. The utility of risk stratification models, minimally invasive drainage techniques, negative pressure
wound therapy, and postoperative management strategies is critically reviewed. A framework is proposed for con-
structing a rational algorithm that incorporates clinical severity, comorbidities, and tissue viability, aiming to im-

prove outcomes and reduce recurrence.
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INTRODUCTION

Diabetes mellitus has emerged as a global health con-
cern with significant implications for surgical care. It
affects more than 530 million people worldwide and is
associated with a wide array of infectious complications,
particularly in the perianal region due to impaired im-
mune function and vascular insufficiency [1,2]. Among
the numerous complications linked to this metabolic dis-
order, deep soft tissue infections represent a particularly

aggressive and life-threatening subset. Deep paraprocti-
tis, an advanced form of anorectal infection, tends to ex-
hibit rapid spread, anatomical complexity, and delayed
clinical recognition in diabetic patients [3,4].

Due to a constellation of pathophysiological changes
—including impaired microcirculation, diabetic neuropa-
thy, delayed neutrophil activation, and oxidative stress—
diabetics frequently present with atypical or masked
symptoms [5,6]. The classic signs of anorectal infection,
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such as perianal pain, swelling, and fever, may be subtle
or absent, delaying diagnosis and allowing for progres-
sion into deeper pelvic spaces such as the ischiorectal,
intersphincteric, or supralevator compartments [7]. These
anatomical extensions are associated with a markedly
increased risk of systemic inflammatory response, septic
shock, and prolonged hospital stay [8].

While superficial abscesses may follow a predictable
course, deep infections demand a complex and structured
approach. The need for algorithmic management is par-
ticularly pressing in diabetic patients, where convention-
al treatment models fail to account for the metabolic
fragility, immune suppression, and comorbid vascular
disease that complicate wound healing and increase re-
currence rates [9]. Inadequate drainage or delayed surgi-
cal intervention has been shown to lead to reaccumula-
tion of pus, chronic fistulization, and progression to
necrotizing soft tissue infections in this population
[10,11].

Emerging evidence supports the use of clinical algo-
rithms based on anatomical classification, glycemic con-
trol metrics, inflammatory biomarkers, and radiological
findings to guide surgical strategy [12]. Risk scoring sys-
tems—such as the Fournier’s Gangrene Severity Index
or diabetes-specific predictive models—are increasingly
being used to tailor treatment to the individual patient’s
physiological reserve and infection burden [13,14]. Inte-
gration of these factors into structured decision trees
helps surgeons identify the optimal time and type of in-
tervention, whether it be simple incision and drainage,
multistage debridement, seton placement, or fecal diver-
sion.

This review article aims to consolidate contemporary
insights on the use of structured surgical algorithms for
managing deep paraproctitis in diabetic patients. By ex-
amining current literature on diagnostic staging, risk
stratification, surgical planning, and postoperative care,
we highlight the clinical value of algorithm-based ap-
proaches. The ultimate objective is to reduce complica-
tion rates, improve healing trajectories, and enhance pa-
tient-specific outcomes through personalized and rational
surgical care.

MAIN PART

The management of deep paraproctitis in diabetic
patients requires a paradigm shift from conventional
symptom-driven intervention toward structured, algo-
rithm-based decision-making. This is necessitated by the
unique interplay of anatomical, immunological, and
metabolic factors that shape the course of infection in
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this cohort. The foundation of such an approach lies in
early and accurate diagnostic staging, which facilitates
timely surgical planning and risk mitigation.

Clinical evaluation remains indispensable, though
often insufficient in diabetic individuals. Perianal pain
and systemic signs may be absent or subdued due to dia-
betic neuropathy and immune dysfunction [15]. There-
fore, imaging assumes a central role in the algorithm.
Contrast-enhanced pelvic MRI is the preferred modality,
as it delineates fistulous tracts, loculated collections, and
fascial plane involvement with high sensitivity and
specificity [16]. For unstable or critically ill patients, CT
scanning offers rapid evaluation of gas-forming infec-
tions and the presence of necrosis, critical for preopera-
tive triage [17].

A rational surgical algorithm begins with stratification
of disease severity. One proposed model divides patients
into three categories:

Category I — Localized abscess, without systemic
signs or deep fascial spread. These cases may be man-
aged with targeted incision and drainage under local or
regional anesthesia.

Category II — Deep tissue extension, confirmed on
imaging, with moderate systemic involvement. These
patients benefit from formal drainage under general anes-
thesia, with possible placement of setons to address as-
sociated fistulas.

Category III — Necrotizing paraproctitis or systemic
sepsis, requiring urgent radical debridement, resuscita-
tion, and often fecal diversion to control contamination
[18,19].

In all categories, glycemic control must be initiated
preoperatively and maintained perioperatively with in-
sulin infusion protocols. HbAlc levels above 8.0% have
been associated with increased wound dehiscence and
infection recurrence [20]. Therefore, optimization of
metabolic status is a critical adjunct to surgical care.

The surgical choice of technique is guided by
anatomical and immunometabolic assessment. In local-
ized infections, wide unroofing of the abscess cavity with
drainage and packing may be sufficient. However, in
cases with complex tracts or deep collections, multistage
interventions are preferable. These may include an initial
debridement followed by delayed sphincter-sparing pro-
cedures, such as LIFT (ligation of intersphincteric fistula
tract) or advancement flap repair, once infection is con-
trolled [21].

For patients with Fournier-type progression or sys-
temic signs of toxicity, prompt aggressive debridement is
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essential. Several authors recommend a “second-look”
protocol within 24-48 hours to reassess tissue viability
and evacuate residual necrotic material [22]. In high-risk
cases with fecal contamination, a loop colostomy has
been shown to reduce re-infection rates and facilitate
wound care [23].

Adjunctive technologies, such as negative pressure
wound therapy (NPWT), have demonstrated efficacy in
improving granulation and reducing wound size in in-
fected perianal fields [24]. In diabetic patients, however,
the benefit of NPWT is contingent on adequate vascular-
ization and glycemic control. Similarly, hyperbaric oxy-
gen therapy has been used in select cases to enhance tis-
sue oxygenation and support fibroblast function [25].

Antibiotic therapy remains a cornerstone of treatment
but should always be considered complementary to sur-
gical intervention. In diabetic patients, broad-spectrum
regimens targeting anaerobes, Gram-negative bacilli, and
resistant organisms should be empirically started and
tailored based on culture data. Prolonged antibiotic ther-
apy may be necessary in immunocompromised patients
or where complete source control is not feasible [26].

Postoperative care is algorithmically structured
around wound surveillance, metabolic control, and recur-
rence prevention. Scheduled wound assessments, dress-
ing changes, and regular proctologic follow-up are es-
sential. Nutritional support, often underemphasized, is
vital to wound healing; malnutrition and hypoalbumine-
mia significantly increase the risk of complications [27].

Risk stratification models are gaining popularity in
surgical decision-making. The Fournier’s Gangrene
Severity Index (FGSI), which includes variables such as
heart rate, leukocytosis, sodium, creatinine, and glucose,
has been validated for predicting mortality in necrotizing
infections and can be adapted for use in deep paraprocti-
tis [28]. Additionally, integration of biomarkers such
as procalcitonin, CRP, and IL-6 may help monitor sys-
temic inflammation and determine the timing of reopera-
tion or de-escalation of therapy [29].

Several institutions have introduced institutional al-
gorithms combining radiological classification, microbi-
ological surveillance, glycemic thresholds, and comor-
bidity indexes to guide care. These models emphasize
early drainage, repeat imaging if recovery is suboptimal,
and escalation of care in patients with organ dysfunction
[30].

A case series by Kim et al. reported that implementa-
tion of an algorithmic surgical protocol reduced the time
to source control and improved wound healing rates in
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diabetic patients with complex perianal infections com-
pared to historical controls [31]. Such findings under-
score the utility of structured care pathways in reducing
the variability of surgical outcomes and streamlining
perioperative management.

A less frequently discussed but critically important
component of algorithmic management is the under-
standing of host immune dysfunction in diabetes melli-
tus. Neutrophil chemotaxis, phagocytosis, and intracellu-
lar killing are markedly impaired in the hyperglycemic
milieu, leading to ineffective localization and neutraliza-
tion of pathogens [32]. This is further exacerbated by
advanced glycation end-products (AGEs), which alter
cellular signaling and perpetuate chronic low-grade in-
flammation, contributing to tissue fragility and impaired
angiogenesis [33]. In such an environment, even well-
executed surgical interventions may fail unless accom-
panied by immune modulation strategies, including tight
glycemic control, micronutrient optimization, and sup-
port for endogenous antioxidant mechanisms.

The microbiological landscape of deep paraproctitis
in diabetic patients is often polymicrobial and resistant to
first-line antibiotics. Studies have identified common
pathogens such as Escherichia coli, Klebsiella pneumo-
niae, Enterococcus spp., Pseudomonas aeruginosa, and
various anaerobic species, including Bacteroides
fragilis [34]. Notably, diabetic patients also exhibit in-
creased colonization by Candida species and methicillin-
resistant Staphylococcus aureus (MRSA), which compli-
cates antibiotic stewardship and increases the likelihood
of nosocomial infections [35]. As such, routine microbio-
logical culture and sensitivity testing of drained pus and
wound tissue is essential and should be repeated in cases
of delayed healing or recurrence.

Recurrence and chronicity remain major concerns
even after initial source control. The rate of fistula for-
mation after deep anorectal infections in diabetic patients
exceeds 30% in some series, particularly when the infec-
tion involves the intersphincteric or transsphincteric
planes [36]. Recurrent abscesses often signal incomplete
drainage, inadequate imaging, or overlooked fistulous
communication. In such cases, re-evaluation using high-
resolution MRI is warranted, and second-look surgery
may be indicated. For patients with recurrent abscess
formation despite adequate drainage, consideration
should be given to long-term seton placement or
even elective proctectomy, though the latter should be
reserved for refractory cases with debilitating symptoms
[37].
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Clinical experience supports the value of multidisci-
plinary management teams, particularly in complex dia-
betic patients with multiple comorbidities. Collaboration
among general surgeons, endocrinologists, radiologists,
infectious disease specialists, and wound care teams en-
ables comprehensive care delivery. For example, en-
docrinologists play a vital role in adjusting perioperative
insulin regimens and mitigating risks of hypoglycemia,
while wound care specialists ensure proper local treat-
ment and early recognition of necrosis or dehiscence. In
institutions where such multidisciplinary teams are for-
malized, patient outcomes are consistently improved
[38].

In analyzing common management errors, several
patterns emerge: underestimation of infection extent due
to lack of imaging; premature closure of wounds; de-
layed initiation of antibiotics; and poor coordination be-
tween surgical and medical services. An effective algo-
rithm must include built-in checkpoints, such as repeat
imaging at 72 hours in cases of non-improving sepsis,
mandatory culture reports guiding antibiotic shifts, and
predefined metabolic thresholds (e.g., serum glucose <10
mmol/L, albumin >30 g/L) before secondary closure
[39].

Another emerging frontier is the use of digital deci-
sion support systems (DDSS) that incorporate patient
data and evidence-based guidelines to propose optimal
surgical actions. While still under evaluation, prelimi-
nary data suggest that such tools can reduce diagnostic
delays and inappropriate variation in practice. These
platforms can be particularly valuable in low-resource
settings, where reliance on clinician intuition alone may
lead to suboptimal care [40].

In regions with limited surgical infrastructure, algo-
rithmic approaches are even more critical. Triage algo-
rithms help distinguish patients who can be managed
conservatively from those requiring urgent referral or
transfer. In such contexts, simplified scoring tools based
on vital signs, blood glucose, and clinical appearance can
support early recognition of life-threatening infections.
For example, the Diabetic Infection Early Warning Score
(DIEWS) is under development to address exactly this
clinical gap [41].

Finally, algorithm-driven care models offer signifi-
cant value in medical education and training. By stan-
dardizing decision pathways, they help junior surgeons
and residents internalize principles of risk assessment,
operative strategy, and postoperative care. Simulation-
based modules incorporating these algorithms can be

JESM 2025 | Volume 1 | Issue 4

80

used to train clinicians in managing diabetic patients
with complex soft tissue infections, thereby promoting
consistency and competence across diverse clinical envi-
ronments [42].

Prevention of recurrence and long-term complications
remains a cornerstone of surgical success in diabetic pa-
tients with deep paraproctitis. While surgical drainage
may address the acute focus of infection, the underlying
metabolic and immunological milieu often predisposes
to reinfection, chronic fistula formation, and even distant
complications such as osteomyelitis or systemic sepsis
[43]. Therefore, modern algorithms increasingly empha-
size secondary prevention, incorporating not only wound
care protocols but also glycemic stabilization, nutritional
optimization, and psychosocial support.

One of the most important preventive measures
is glycemic normalization in the postoperative period.
Persistent hyperglycemia (>11 mmol/L) in the days fol-
lowing surgery has been shown to double the risk of
wound breakdown and to increase the likelihood of sub-
sequent abscess formation by 1.5-fold [44]. Continuous
glucose monitoring (CGM) systems, when integrated
with perioperative insulin regimens, offer better control
and fewer hypoglycemic episodes compared to intermit-
tent blood glucose testing [45].

Structured follow-up programs also play a critical
role. Diabetic patients discharged after treatment of deep
paraproctitis should be enrolled in multidisciplinary out-
patient clinics that offer wound care evaluation, en-
docrine supervision, dietary assessment, and psychoso-
cial support. These clinics can identify early signs of
wound deterioration or systemic inflammation and adjust
treatment plans accordingly. Moreover, the use
of telemedicine and remote consultation platforms has
gained traction, particularly in geographically under-
served regions, allowing specialists to provide ongoing
guidance without requiring physical presence [46].

From a prognostic standpoint, several scoring sys-
tems and predictive models have been proposed to assess
the risk of poor outcomes. Besides the Fournier’s Gan-
grene Severity Index, other models incorporate variables
such as C-reactive protein, lactate, procalcitonin, serum
albumin, and extent of fascial involvement to stratify
patients at admission [47]. Machine learning-based algo-
rithms are currently under development, with early re-
sults indicating their utility in predicting wound healing
trajectories and likelihood of recurrence based on intra-
operative findings and laboratory parameters [48].
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There is also growing interest in biological markers
of wound healing, such as matrix metalloproteinases
(MMPs), vascular endothelial growth factor (VEGF),
and transforming growth factor beta (TGF-f§), which
may offer real-time insights into tissue regeneration and
inflammation resolution [49]. Integration of such mark-
ers into clinical algorithms may further individualize
treatment plans, tailoring both surgical and pharmacolog-
ical interventions to the biological state of the patient.

Importantly, the shift toward personalized algorithm-
based care has the potential not only to improve individ-
ual outcomes but also to reduce overall mortality in this
high-risk population. Recent multicenter studies have
demonstrated that algorithm-guided management of deep
soft tissue infections in diabetic patients leads to statisti-
cally significant reductions in operative delay, hospital
stay, and 30-day readmission rates [50]. Such results ad-
vocate for widespread adoption of structured, evidence-
driven surgical pathways as a standard of care.

Looking to the future, further research is needed to
refine these algorithms, validate them across diverse pa-
tient populations, and ensure their adaptability to various
healthcare environments. Randomized controlled trials
comparing algorithm-driven care to conventional ap-
proaches, as well as prospective cohort studies on long-
term outcomes, are essential. Additionally, the develop-
ment of mobile clinical decision support systems—in-
corporating real-time data analytics, imaging, and lab
results—may represent the next frontier in optimizing
care for diabetic patients with complex infections.

In summary, the application of stratified, evidence-
based surgical algorithms in the management of deep
paraproctitis among diabetic patients has demonstrated
significant clinical promise. Such frameworks enable
timely diagnosis, tailored intervention, and structured
follow-up, thereby enhancing outcomes, reducing com-
plications, and fostering a culture of precision surgery in
high-risk populations.

CONCLUSION

Diabetic patients represent a uniquely vulnerable
group in the context of deep perianal infections, with
higher rates of diagnostic delays, surgical complications,
and recurrence. Standard treatment approaches, while
effective in the general population, often fall short in
addressing the multifactorial challenges presented by this
cohort. The use of algorithm-driven surgical strategies
offers a rational and individualized approach that aligns
with the complexity of the disease.
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By incorporating anatomical classification, glycemic
parameters, infection severity, and host immune status
into structured decision pathways, clinicians can better
stratify patients and deliver tailored interventions. The
implementation of diagnostic algorithms enhances early
detection, while operative algorithms facilitate optimal
timing and extent of surgical intervention. Furthermore,
integrating perioperative glucose control, nutritional
support, and systematic follow-up into post-discharge
algorithms improves wound healing and reduces read-
mission rates.

As the field moves toward greater personalization and
integration of technology into clinical workflows, surgi-
cal algorithms will play a central role in managing com-
plex infections in high-risk populations. Their value lies
not only in improving patient outcomes but also in stan-
dardizing care, supporting decision-making, and en-
abling resource optimization in diverse healthcare set-
tings.
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Qandli diabetli bemorlarda chuqur paraproktitni
davolash uchun jarrohlik algoritmlari

Mualliflar:
Kasimov A.L., Ahmadjonov J.U.

Andijon Davlat Tibbiyot Instituti
ANNOTATSIYA

Chuqur paraproktit qandli diabet bilan kasallangan
bemorlarda og‘ir asoratlar va infeksiya gaytalanish xavfi
bilan kechadi. Jarrohlik davolashda nafaqat shoshilinch
aralashuv, balki bemorning anatomik, metabolik va im-
mun holatini hisobga oluvchi individual yondashuv
muhimdir. Ushbu maqola diabetli bemorlarda chuqur
paraproktitni jarrohlik yo‘li bilan davolashda algoritmik
yondashuvning zamonaviy tendensiyalarini yoritadi.
Klinika bosgichlari, tasviriy diagnostika, glikemik baho-
lash va peroperatsion muvozanatga urg‘u beriladi.
Risklarni baholash modellarining, kam invaziv drenaj
usullarining, salbiy bosimli yara terapiyasining va reabil-
itatsiya strategiyalarining o‘rni tahlil gilinadi. Yondashuv
infektsiya darajasi, komorbid fon va to‘qimalarning hay-
otiyligini hisobga olgan holda individual algoritm tuzish
zaruratini asoslaydi.

Kalit so‘zlar: Qandli diabet, chuqur paraproktit, jar-
rohlik algoritmlari, xavf baholash, yara bitishi
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XUPYPI'MYECKHUE AJII'OPUTMbI IEYEHUA
I'NIYBOKOTI'O TAPATIPOKTHUTA Y BOJIbHBIX
CAXAPHbBIM IUABETOM

Kacumos A.JI., Axmamxkonos 2K.Y.

AHIMXKAHCKUN TOCYIapCTBEHHBIN MeIMIUHCKUI
HHCTUTYT

AHHOTAIMNSA

I'ny6oxkuil napanpoKTUT y OOJBHBIX CaxapHbIM
[MabeTOM MPOTEKAET C BHICOKMM PUCKOM OCJIO>KHEHUN U
peunarBoB. XUPYPruieckoe jJedeHnue TpeGyeT He TObKO
CBOEBPEMEHHOTO0 BMellaTeJabCTBA, HO U
WHAMBUYAJTU3VMPOBAHHOTO MOAXO0Ja C Yy4YETOM
AHATOMUYECKUX , METAOOIMYECKNX U MMMYHOJIOTUYECKUX
OCOOEHHOCTEW ManueHTa. B craTbe paccMmaTpuBaroTCs
COBpPEMEHHBIE MOIXO/bI K aTOPUTMUYECKOMY TPHUHSTHIO
pELIeHNiI NPY JIeYeHUH TITyOOKO¥ MapanpoKTUTUYECKON
uH(pekumn y auabetnkoB. Ocoboe BHUMaHWE Y/EJEHO
CTafupoOBaHuI0 3aboJeBaHMsl, BU3yaJU3UpYyOLEH
IMarHOCTHKE, OIEHKE TIJIMKEeMHYECKOTO cTaTyca |
ONTUMHU3AUUN NEPONMEPALNUOHHOTO BENECHUSL.
I[Ipoananu3zupoBaHa 5(pP(PEKTUBHOCTb MOJEINEH
CTpaTH(UKALUM PUCKA, METOAOB JpPEHUPOBAHMS,
NPUMEHEHNs] OTPHULATEBHOTO JIaBJIEHUS] U CTpaTeru
nocjeonepayuoHHoro HabmwoaeHus. I[lpeanokena
KOHUENUHSA TOCTPOCHUS TNEepPCOHATU3NPOBAHHOTO
alrOpHUTMa JIEYEHNSI, YUYATBIBAIOUWIETO TSXKECTH
BOCHAJICHUs], KOMOPOUTIHbIA (POH U KHU3HECTOCOOHOCTH
TKaHEe.

Kmodesbie cioBa: CaxapHblil guaber, riyOoKuil
NapanpoKTUT, XUPYypPruueckue ajropuTMbl, OLEHKa
puicKa, 3aKMBJIEHNE paH
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