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Thrombotic events within blood vessels may be produced in multi-
ple ways, including thermal or cryogenic coagulation, chemical pro-
tein denaturation, energy-mediated tissue destruction, or mechan-
ical vascular compression. These processes all result in permanent
interruption of perfusion, constituting a ligation event in vascular
physiology. Hemwellectomy, the HemWell MD procedure, achieves
this endpoint through a direct current (DC) non-thermal, elec-
trolytic, biomechanical mechanism: DC induces intense smooth-
muscle contraction in the hemorrhoid’s feeder arteries, producing
immediate lumen collapse while venous outflow remains relatively
intact. This selective arterial ligation reduces inflow, permitting
rapid decompression and shrinkage of the hemorrhoidal cushion.
Low blood shear promotes intravascular thrombosis, resulting in co-
agulative hemostasis stabilizing the ligation long term. This biome-
chanical process converges with the FDA and medically recognized
endpoint of ligation by creating permanent vascular occlusion.

1 Introduction

The HemWell MD (formerly Ultroid) System is an FDA-cleared Class II electrosurgical device
“intended for physician use only for coagulative hemostatic therapy of Grades I, II, III, and IV
internal hemorrhoids [1].” In vascular physiology and surgical terminology, coagulative hemostasis
refers to the durable cessation of blood flow through sustained thrombus-mediated vessel closure
[2]. Physiologically, thrombus-induced hemostatic occlusion is functionally equivalent to ligature
based vascular compression with hemostasis, forming the basis for classifying Hemwellectomy as
a ligation procedure. Consistent with this physiological equivalence, the FDA does not define
ligation exclusively by the presence of a physical ligature or external vascular compression, but
rather by the achievement of permanent vascular blood-flow cessation. A review of FDA Class II
electrosurgical devices in Appendix A reveals multiple products ligating vessels despite the absence
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of any physical ligature. Within this regulatory, surgical, and physiologic framework, the present
manuscript demonstrates that Hemwellectomy achieves ligation through smooth-muscle-mediated
vasoconstriction and subsequent thrombus formation, resulting in permanent arterial occlusion of
the hemorrhoidal cushion. Consistent with this outcome-based definition, CPT coding similarly
classifies mechanical vascular compression, sealing, or other durable interruptions of blood flow
as ligation. Accordingly, the terms biomechanical ligation and electrolytic ligation are introduced
as more accurate descriptors of Hemwellectomy’s mechanism, reflecting an arterial-closure process
that is initiated by electric current, driven mechanically by vasoconstriction, then biochemically
stabilized by coagulative thrombosis.

2 Anatomy

Internal hemorrhoids are rectal structures composed of three principal tissue components: vascular,
connective, and epithelial mucosa. The vascular components contain smooth muscle-lined arteries,
branches of the superior rectal artery, veins, and arteriovenous connections within sinusoidal anal
cushions. Arteries contain a circumferential smooth-muscle layer capable of active contraction,
a feature less pronounced in the veins and the cushion sinusoids. The connective tissue, rich in
elastin and collagen, provides structural support, elasticity, and positional stability, properties
that render the tissue biomechanically responsive during and following Hemwellectomy. These
fibrovascular cushions are normal anatomical structure and become pathological hemorrhoids only
when enlarged and prolapsed into the rectal lumen [3].

3 Procedure

The Hemwellectomy delivers targeted low-energy DC to the hemorrhoidal vasculature while sparing
extravascular tissue. The procedure initiates the following physiologic sequence:

3.1 Direct Current–Induced Vasoconstriction

Low-energy direct current alters vascular smooth-muscle excitability without tissue destruction,
producing an increase in intracellular calcium [4–6]. This rise in calcium activates the calcium-
calmodulin complex, which in turn stimulates myosin light-chain kinase and initiates the well-
characterized smooth-muscle contraction cascade 1.
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Figure 1: Calcium-dependent smooth muscle contraction pathway underlying vasoconstriction dur-
ing Hemwellectomy. Adapted from Wikimedia Commons (CC BY-SA 4.0).

The resulting actin-myosin cross-bridge cycling generates circumferential wall tension within the
arterial media, establishing the physiologic basis for subsequent lumen collapse [8].

3.2 Mechanical Lumen Collapse

Arteries have well developed contractile tunica media 2. Sustained smooth muscle contraction
within the arterial media produces mechanical narrowing of the lumen, reducing vascular luminal
radius, and increasing resistance to flow [7,8]. In small caliber feeder branches, vasoconstriction can
produce functional occlusion, reducing or eliminating arterial flow. This pattern of DC induced
vasoconstriction mediates arterial narrowing mechanistically analogous to vasospastic occlusion
described in coronary vasospasm models [6]. As in those models, the hemodynamic shift from
normal perfusion in a relaxed vessel to sharply reduced flow in a vasospastic narrowed artery
underlies the physiologic basis of the HemWell mechanism [9].
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Figure 2: Artery-vein histology demonstrates less developed tunica media in veins. Adapted from
OpenStax Anatomy & Physiology (CC-BY 4.0)

3.3 Preservation of Venous Outflow and Immediate Decompression

Veins of the hemorrhoidal plexus lack a developed contractile tunica media; their limited vasospastic
response to DC exposure allows their lumen to remain patent [7]. In contrast, the arteriolar feeder
vessels – branches of the superior rectal artery – functionally collapse during DC exposure [7, 8].
Preserved venous drainage alongside abrupt interruption of arterial inflow results in immediate
decompression and shrinkage of the hemorrhoidal cushion.

3.4 Thrombosis Within the Feeder Artery

As arterial inflow is reduced to minimal levels, the resulting low-shear environment promotes throm-
bosis within the functionally collapsed feeder artery. In-situ, hydrogen gas production causes an
increase in serum pH, disrupting endothelial cell membranes, activating platelets, and facilitat-
ing occlusive thrombus formation to stabilize and maintain the occlusion [9, 11–14]Appendix B.
Importantly, thrombus formation does not account for the acute reduction in hemorrhoid size;
rather, it preserves the arterial closure initiated by the biomechanical compression produced by the
prethrombotic vasoconstriction [10].

3.5 Hemwellectomy Versus Other Ligation Procedures

Hemwellectomy does not primarily coagulate hemorrhoidal tissue. Instead, it serves to induce de-
compression of the hemorrhoidal cushion before and during thrombus development by preserving
venous outflow and functionally ligating arterial inflow. Thrombosis occurs as a secondary process
within the collapsed arterial feeder vessels, reinforcing the biomechanical ligation initially produced
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by vasoconstriction. This is categorically distinct from thrombosis-based treatments like rubber
band ligation (RBL) or surgical clips, which produce thrombus and hemostasis within the entire
hemorrhoid. Additionally, unlike RBL, in which the hemorrhoid remains prolapsed until delayed
necrosis and sloughing occur, Hemwellectomy preserves connective tissue elasticity and support, en-
abling immediate hemorrhoidal shrinkage and repositioning within the submucosa without mucosal
necrosis 3a–b.

Figure 3: Immediate hemorrhoidal physfollowing Hemwellectomy. Pretreatment Grade III hemor-
rhoid (left) demonstrates degression to Grade 0 post-procedure (right). Labels “1” and “2” denote
DC administration sites. Submucosal shrinkage with preserved connective tissue elasticity and intact
rectal mucosa is consistent with minimal extravascular tissue damage. (Hemwell MD proprietary
image)

In many cases, this results in regression to Grade 0. If shrinkage is incomplete, involution of the hem-
orrhoid can be observed for up to 1–2 weeks. Delayed shrinkage is believed to result from later-onset
necrosis of larger vessels following the loss of their vaso vasorum [11]. This rapid decompression
is consistent with a mechanism of targeted arterial ligation, preserving venous outflow while min-
imizing extravascular tissue damage. At the biophysical level, this effect reflects the low electrical
resistance of hemorrhoidal vasculature and moist mucosa. As a result, the low-energy DC current
generated by the HemWell device does not induce thermal injury or tissue coagulation but instead
facilitates intravascular thrombus formation and coagulative hemostasis [11–14]Appendix C. The
procedure’s low energy production, coupled with the limited associated tissue necrosis, contributes
to its excellent safety profile, no reported serious complications, and the rarity of post-procedural
pain. From a biophysical perspective, blood is an excellent conductor of electrical energy, allowing
current to propagate throughout the hemorrhoidal vasculature and induce vasoconstriction in ves-
sels distal from the probe contact sites. This extended vascular distribution may help explain the
effectiveness of Hemwellectomy in treating larger (Grades III and IV) hemorrhoids. In contrast,
high-energy thermal devices induce tissue ligation limited to the immediate probe interface and do
not impact downstream vessels, which likely accounts for their efficacy being restricted to smaller
(Grades I and II) hemorrhoids.

5



4 Discussion

4.1 General Medical: Coagulative Hemostasis as Ligation

The HemWell MD FDA-cleared Class II electrosurgical device performing the Hemwellectomy is
intended for the coagulative hemostasis of the hemorrhoidal vessels produced by electrolytic biome-
chanical ligation [1]. DC induced mechanical vascular constriction and luminal collapse, followed
by intravascular thrombus formation, permanently arrests blood flow through the hemorrhoidal
vessels. This process establishes durable hemostasis with loss of arterial flow and is an endpoint-
equivalent to a suture-induced ligation; both induce sustained interruption of blood flow through a
targeted vascular channel initiated by mechanical vascular compression and thrombus formation.

4.2 FDA: Ligation by Outcome, Not Method

Across multiple FDA classifications, ligation is defined as durable vascular occlusion achieved
through a range of modalities including clips, bands, sutures, sealing, thermal, cryogenic, or energy
destructive devices, with regulatory emphasis placed on the outcome of vessel closure rather than
the specific modality employed. The HemWell MD Class II electrosurgical device ligates vessels,
as other Class II devices do, but through a distinct, low-energy mechanism. Appendix A lists
representative FDA-cleared Class II electrosurgical devices that similarly achieve vascular ligation
without sutures or clips. Within this outcome-based regulatory framework, Hemwellectomy ligates
hemorrhoidal vessels by durably eliminating arterial inflow to the hemorrhoidal cushion. Mecha-
nistically, electrolytic ligation produces vasoconstriction and luminal collapse that are subsequently
stabilized by thrombus formation, resulting in durable vessel occlusion [10]. Accordingly, the term
“coagulative hemostasis,” as currently used in the HemWell MD indication for use, describes only
a downstream stabilizing process and does not fully capture the ligation outcome emphasized in
FDA precedent.

4.3 Clinical Coding Implications

Except where CPT codes specify a specific method of ligation (e.g. RBL or thermal ligation) CPT
coding logic similarly prioritizes the therapeutic action and final vascular outcome rather than the
technical mechanism used to achieve it. Given the outcome-based definition of ligation established
in FDA regulatory and clinical context, Hemwellectomy appropriately falls within the family of
ligation procedures under CPT coding standards.

5 Conclusion

Hemwellectomy effectively treats internal hemorrhoids, Grades I-IV, by the selective ligation of the
hemorrhoidal vessels. This DC initiated non-thermal, biomechanical ligation causes intense arterial
vasoconstriction producing immediate arterial lumen collapse with preserved venous outflow, allow-
ing for immediate hemorrhoidal decompression and shrinkage. Thrombotic stabilization achieves
long-term permanent vascular closure. This sequence of events represents an exogenous, minimally
destructive process resulting in permanent vascular occlusion that satisfies the endpoint-focused
GI, surgical, CPT, and FDA definition of ligation.
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Appendix A FDA Class II Electrosurgical Device Product Codes

1. K212643 – POWERSEAL Sealer and Divider

(a) The POWERSEAL Sealer and Divider is a bipolar electrosurgical device intended for
use in laparoscopic, minimally invasive, or open surgical procedures where ligation and
division of vessels, tissue bundles, and lymphatics is desired.

2. K231012 – CoolSeal™ Trinity

(a) The CoolSeal™ Trinity is a bipolar electrosurgical instrument intended for use in mini-
mally invasive or open surgical procedures where ligation and division of vessels, tissue
bundles, and lymphatics is desired. The CoolSeal™ Trinity can be used on vessels (ar-
teries, veins, and vascular bundles) up to and including 7 mm in diameter.

3. K241138 – ArtiSeal Vessel Sealing System

(a) ArtiSeal Vessel Sealing System instruments are bipolar electrosurgical devices intended
for use in minimally invasive or open surgical procedures where ligation (sealing) and
division (cutting) of vessels and tissue bundles is desired.

4. K071759 – LTC VAD.400 Bipolar Tissue Fusion System

(a) The LTC VAD.400 is an electrosurgical generator coupled with designated LTC electro-
surgical instruments for bipolar tissue fusion. The system is intended for use in open
general surgical procedures where ligation of vessels and ducts is desired and as an
alternative to mechanical clamping (clips or staples) or suturing.
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Appendix B Electrochemical Reactions Occurring Within Serum

(a) At the cathode, water undergoes
electrolysis, dissociating into hydrogen
ions (H+) and hydroxide ions (OH−).
Electrons supplied by the cathode re-
duce hydrogen ions to molecular hy-
drogen gas (H2), resulting in localized
hydroxide ion accumulation and an
increase in serum pH. As hydroxide
concentration rises, the local environ-
ment becomes strongly alkaline. The
combination of electric current and
elevated pH disrupts endothelial cell
membranes, activates platelets, and
denatures serum proteins, creating a
highly thrombogenic environment that
promotes intravascular thrombus for-
mation [12–14].

(b) As local serum pH rises above approx-
imately 10, triglycerides undergo saponifica-
tion, producing fatty acid salts and glycerol.
During Hemwellectomy, this reaction is visu-
ally apparent as the formation of white, soap-
like bubbles at the electrode site. Cessation of
bubble formation indicates that sufficient di-
rect current has been delivered [11].

Appendix C Estimate of Heat Production at Maximum Power
During Hemwellectomy

Hemwellectomy is performed for approximately 5–6 minutes per hemorrhoid using a direct current
of 16 mA at 5 V, corresponding to a maximum electrical power output of 0.08 W:

P = V × I = (5 V)(0.016 A) = 0.08 W

Assuming a conservative procedure duration of 5 minutes (300 s), the total electrical energy deliv-
ered is:

E = P × t = (0.08 J s−1)(300 s) = 24 J

For an upper-bound thermal estimate, blood is assumed to behave thermally like water, with a
specific heat capacity of approximately 4.184 J g−1 °C−1. If the treated hemorrhoidal tissue contains
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approximately 10 mL (≈10 g) of blood, the corresponding temperature increase is:

∆T =
Q

mc
=

24 J

(10 g)(4.184 J g−1 ◦C−1)
≈ 0.574 ◦C

This corresponds to an approximate temperature increase of:

0.574 ◦C× 9

5
≈ 1.03 ◦F

Importantly, this represents a worst-case estimate, as a substantial portion of the applied electrical
energy is dissipated through electrochemical and biomechanical processes rather than direct conver-
sion to heat. Because blood conducts direct current efficiently, real-world temperature elevations
are expected to be lower than this calculated upper bound.
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