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Introduction

Definition and Epidemiology of Hemorrhoids

Hemorrhoids are common anorectal disorders defined as
symptomatic enlargement and distal displacement of the
normal anal cushions.' They are characterized by vascular
dilation, distortion of vascular channels, and degenerative
changes in the supporting connective tissue. Inflammatory
reactions and vascular hyperplasia are frequently
observed.' Clinically, hemorrhoids present as engorged
venous cushions within the anal canal and are commonly
associated with rectal bleeding after defecation, typically
bright red due to arteriovenous communication.” Other
symptoms include rectal itching, swelling, fullness, fecal
soiling, and pain, particularly with prolapse or thrombosis.?

Hemorrhoids are among the most prevalent anorectal
disorders, affecting 4.4-36.4% of the population, with peak
occurrence between 45 and 65 years of age. Approximately
one-third of affected individuals seek medical consultation.
Studies indicate that 5-10% of patients unresponsive to
conservative therapy require surgical intervention. In India,
an estimated 40,723,288 individuals suffer from
hemorrhoids, with about one million new cases annually
and an incidence rate of 47 per 1000 increasing with age.
Globally, nearly half of all individuals are expected to
experience hemorrhoids by the age of 50. The condition is
notably more prevalent among pregnant and postpartum

women, with an incidence ranging from 12% to 41%.’
Globally, the prevalence ranges between 4% and 36%,
signifying a major health and socioeconomic burden.’

Pathophysiology

The exact pathophysiology of hemorrhoids remains unclear
but is likely multifactorial. The anal canal contains three
fibrovascular cushions of submucosal tissue arranged in a
triradiate pattern, supported by connective tissue from the
internal anal sphincter and longitudinal muscle. Each
cushion contains a venous plexus with arteriovenous
supply, allowing expansion to maintain continence. These
cushions are located at the right anterior, right posterior,
and left lateral positions. Chronic straining during
constipation generates shear forces that damage the
supporting connective tissue, leading to downward
displacement of the cushions. Alterations in collagen type
I/lll ratios and collagen-to-protein balance may further
reduce connective tissue stability (Fig. 1)
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Classification and Grading of Hemorrhoids

A classification system for hemorrhoids aids in selecting
appropriate treatment and comparing therapeutic
outcomes. Hemorrhoids are classified based on their
locationand degree of prolapse.

e Internal hemorrhoids originate from the inferior
hemorrhoidal venous plexus above the dentate line
and are covered by mucosa.



o External hemorrhoids arise from the same plexus
below the dentate line and are covered by squamous
epithelium.

¢ Mixed (interno-external) hemorrhoids occur both
above and below the dentateline.

Internal hemorrhoids are graded according to Goligher's

classification:

e Gradel:Bleeding without prolapse.

e Grade Il: Prolapse during straining but reduce
spontaneously.

e Grade llI: Prolapse during straining or exertion,
requiring manual reduction.

e GradelV:Permanently prolapsed andirreducible.

Acutely thrombosed or incarcerated internal hemorrhoids,

as well as circumferential thrombosed hemorrhoids with

rectal mucosal prolapse, are also classified as Grade IV

(Fig.2)."”

Figure 2: Degree of hemorrhoids’

Risk Factors for Hemorrhoids

The development of hemorrhoids is influenced by several
factors, including pregnancy, advancing age, and
abdominal obesity.” Conditions that elevate intra-
abdominal pressure—such as bowel obstruction, chronic
constipation, prolonged straining, sedentary lifestyle,
chronic cough, and repeated Valsalva maneuvers—impair
venous drainage of the hemorrhoidal plexus, contributing
to disease progression.2,4 Additionally, dietary and lifestyle
habits like a fiber-deficient diet, alcohol consumption, and
spicy foods are associated with worsening of hemorrhoidal
symptoms.’

Role of Biomarkers in Hemorrhoids

Biomarkers such as NOS, MMP, CRP, and VEGF play a
significant role in the development of hemorrhoids. These
proteins may serve as promising targets for the discovery of
novel therapeutic agents for managing the condition
(Table1).?

Management of Hemorrhoidal Disease

The treatment of hemorrhoids ranges from dietary and
lifestyle modification to surgical intervention, depending
on symptom severity.

Dietary and Lifestyle Modification

Passing hard stool can injure the anal mucosa and aggravate
hemorrhoids; hence, increasing dietary fiber intake or using
bulk-forming agents helps reduce straining during
defecation. Clinical studies show that fiber supplements
decrease persistent symptoms and bleeding by about 50%,
though they have limited effect on prolapse, pain, or
itching. Significant improvement may take up to six weeks.
Owing to their safety and affordability, fiber supplements

Table 1: Role of Biomarkers in the Development of Hemorrhoids®

Protein/Biomarker Role

Nitric Oxide Synthase (NOS)

Elevated NOS increases nitric oxide (NO) production, causing relaxation of the anal sphincter
and elevated venous pressure. This leads to hemorrhoidal vein engorgement and vascular tone
dysregulation, contributing to venous congestion and hemorrhoid formation.

Matrix Metalloproteinase
(MMP)

MMPs degrade extracellular matrix components such as collagen and elastin, weakening vascular
walls and promoting dilation and rupture. They also participate in inflammation by releasing pro-
inflammatory mediators and facilitating inflammatory cell migration.

C-Reactive Protein (CRP)

CRP, an inflammatory marker, is elevated in hemorrhoidal conditions, reflecting the underlying
inflammatory response that contributes to disease development and progression.

Vascular Endothelial Growth
Factor (VEGF)

VEGF promotes angiogenesis, leading to new blood vessel formation and increased venous
congestion. Elevated VEGF expression contributes to vein dilation, engorgement, and structural
weakening characteristic of hemorrhoids.




remain essential in both initial and adjunctive hemorrhoid
therapy.

Lifestyle changes are recommended for all patients as part
of both treatment and prevention. These include increasing
dietary fiber and fluid intake, reducing fat consumption,
exercising regularly, maintaining proper anal hygiene,
avoiding straining or prolonged sitting on the toilet, and
discontinuing medications that cause constipation or
diarrhea.’

Topical Agents

Various over-the-counter and prescription ointments,
creams, and suppositories are available for managing
hemorrhoidal symptoms. These formulations often contain
mild sedatives, astringents, steroids, antiseptics, and
protectants, providing relief from anal discomfort.

Medical therapies include both conventional and modern
drugs in forms such as pills, creams, suppositories, and
wipes. Flavonoids, used in pure form or as Ginkgo
derivatives, help alleviate acute symptoms through anti-
inflammatory action, reduced capillary permeability,
enhanced vascular tone, and improved lymphatic drainage.
Calcium dobesilate, nitrates, and nifedipine are also
effective and well-tolerated in hemorrhoid management.

For first-degree hemorrhoids, injectable sclerotherapy and
rubber band ligation are additional options that offer
quicker symptom relief, reserved for patients unresponsive
to conservative therapy.’

Optimizing Conservative Treatment: Placing Pure
Diosmin atthe Center

Managing hemorrhoids remains clinically challenging due
to their high risk of recurrence and long-term persistence.

Treatment options—ranging from lifestyle modifications
and over-the-counter medications to surgical
interventions—often provide limited success in preventing
relapse.’

Bioflavonoids have gained significant attention for their
beneficial effects in hemorrhoid patients by enhancing
vascular tone, reducing venous capacity and capillary
permeability, improving lymphatic drainage, and exerting
anti-inflammatory actions.5 Diosmin is a flavonoid derived
from citrus fruits, known for its anti-inflammatory and
antioxidative properties that help protect against free
radicals. Commonly used for hemorrhoids and leg ulcers
related to poor blood circulation, Diosmin is often
combined with hesperidin, another plant compound, to
enhance therapeutic effects. It acts by reducing swelling,
restoring venous tone, and improving blood flow. First
identified in 1925 from the wort plant, Diosmin has been
utilized in treating hemorrhoids, varicose veins, venous
insufficiency, leg ulcers, and other circulatory disorders.
Owing to its beneficial effects on the cardiovascular system,
it has become a widely used natural agent in managing
chronicvenousinsufficiency (CVI).

Diosmin exhibits strong antioxidant properties, modulating
enzyme and biomarker activity associated with oxidative
stress. It also demonstrates anticancer potential by inducing
apoptosis in various cancer cell types, including breast
(MCF-7, MDA-MB-231, SKBR-3), prostate (DU145), skin
(A431), colon, oral, bladder, and esophageal cancers.
Additionally, Diosmin shows anti-diabetic effects,
alleviating complications such as neuropathy and
dyslipidemia, with some evidence of mild antimicrobial
action (Fig.3).”
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Pharmacology of Diosmin

Flavonoids are phytochemicals known for their medicinal
properties. Diosmin, a flavone glycoside also present in
hesperidin. After oral administration, Diosmin is
metabolized to diosmetin, which is absorbed, esterified into
glucuronide conjugates, and excreted in urine.
Pharmacological studies have shown that Diosmin
possesses anti-inflammatory, antioxidant, antidiabetic,
antibacterial, antihyperlipidemic, and antifibrotic
properties in various disease models. Clinical studies have
further confirmed its therapeutic benefits and favorable
safety profile. Diosmin acts as a venoactive agent by
enhancing venous tone, improving lymphatic drainage,
and promoting microcirculation, thereby supporting
vascular health and improving quality of life in patients with
chronic venous disease. It also exhibits antioxidant effects
by scavenging oxygen free radicals and reducing oxidative
stress measurable through biomarkers such as
prostaglandin isoprostane precursors.’

Diosmin Formulations

Diosmin, a naturally occurring flavonoid glycoside derived
from hesperidin, differs by the presence of a double bond in
its central carbon ring. Used for over 30 years as a
phlebotonic and vascular-protective agent, it treats chronic
venous insufficiency, venous ulcers, hemorrhoids, and
related venous disorders. Micronized purified flavonoid
fraction (MPFF) 500 mg contains 450 mg diosmin and 50 mg
hesperidin, while the 1000 mg formulation contains 900 mg
diosminand 100 mg hesperidin. Diosmin serves as the main
therapeuticagent, with hesperidin considered an impurity.’

Clinical Trials of Diosmin and Hesperidin (MPFF) in
Hemorrhoids

Clinical studies demonstrated that MPFF significantly
improves anal discomfort, pain, discharge, inflammation,
congestion, edema, and prolapse, while reducing the
duration and severity of hemorrhoidal episodes. Pre-
surgical use of diosmin decreases edema and defines
incision areas, improving surgical outcomes and
postoperative recovery. Comparative studies showed
higher patient satisfaction with micronized diosmin (95%)
compared to non-micronized forms (80%) (Fig. 4)°

Diana et al. evaluated purified non-micronized diosmin in
patients with Grade I-IV hemorrhoids and observed a 79%
reduction in pain and a 67% reduction in bleeding during
the first week. By the second week, pain and bleeding
further decreased by 98% and 86%, respectively, with
excellent overalltolerability tothe drug.’

100% pure Diosmin
100% pure Diosmin is a single-component formulation free

from flavonoid impurities. Its superior micronization and
purity are expected to enhance bioavailability and clinical
efficacy compared to other flavonoid forms.’

Figure 4: Satisfaction rates with micronized
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Conclusion

In conclusion, optimizing conservative management of
hemorrhoids involves prioritizing pure Diosmin as a
central therapeutic option. Diosmin, a well-established
flavonoid, effectively improves venous tone, reduces
capillary permeability, and enhances lymphatic
drainage. Its potent anti-inflammatory and antioxidant
properties help alleviate pain, swelling, and recurrence
of hemorrhoidal symptoms. Clinical studies have
demonstrated its efficacy in improving both pre- and
postoperative outcomes, ensuring faster recovery.
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