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ABSTRACT

Cutaneous leiomyomas can cause severe pain that may be spontaneous or stimulus-evoked, and is commonly exacerbated by
cold exposure, mechanical pressure/touch, or stress. We report a patient with genetically confirmed hereditary leiomyomatosis
and renal cell cancer (HLRCC) in whom topical diltiazem 2% was associated with reduced pain, assessed using a controlled cold-
provocation test and validated pain scores. This brief report suggests that topical diltiazem may be a useful symptomatic option

and supports further evaluation.

1 | Introduction

Cutaneous leiomyomas are rare benign smooth muscle tumours
classified according to their site of origin, including piloleiomy-
omas arising from arrector pili muscles, angioleiomyomas from
vascular smooth muscle, and genital leiomyomas from periareo-
lar or genital musculature. These lesions often cause recurrent,
cold- or pressure-induced pain, which may also occur sponta-
neously or be triggered by minor stimuli such as touch or emo-
tional stress, and can substantially impair quality of life. The
pathogenesis of pain is multifactorial, involving Ca?*-dependent
contraction of smooth muscle, a-adrenergic activation, and me-
chanical nerve compression within dense dermal fascicles [1-3].

Management of cutaneous leiomyoma encompasses a broad
range of therapeutic modalities, including systemic pharmaco-
logic agents (oral calcium-channel blockers, a-adrenergic block-
ers, gabapentinoids, nitrates, and analgesics), topical agents
(lidocaine, nitroglycerin, capsaicin, and hyoscine hydrobro-
mide), and procedural or interventional approaches such as CO,
laser ablation, cryotherapy, electrocautery, surgical excision,
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and intralesional injections. Despite these diverse approaches,
pain control remains inconsistent and often temporary [1-4].

Recently, topical calcium-channel blockers have been proposed
as a physiologically targeted approach for painful cutaneous
leiomyomas, although published evidence remains limited, with
topical nifedipine reported as a potentially effective option [5].
Here, we report pain improvement with topical diltiazem 2%
cream for this indication, evaluated using a controlled cold-
provocation test.

2 | Case Report
2.1 | Clinical Presentation & Histopathology

A 61-year-old man had a 38-year history of multiple cutane-
ous leiomyomas in a segmental (zosteriform/blaschkoid) dis-
tribution over the left anterolateral abdomen, approximating
T8-T10, manifesting as numerous smooth, firm, pink dermal
papules and nodules that coalesced into plaque-like clusters
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FIGURE 1 | Clinical features: Clinical presentation showing mul-
tiple smooth, firm, pink dermal papules and nodules coalescing into
plaque-like clusters in a segmental (zosteriform/blaschkoid) distribu-
tion on the left anterolateral abdomen, approximating T8-T10.

(Figure 1). Histopathologic examination on haematoxylin and
eosin (H&E)-stained sections revealed intersecting dermal fas-
cicles of spindle-shaped smooth-muscle cells with oval, blunt-
ended nuclei (Figure 2). Immunohistochemical staining showed
diffuse smooth-muscle actin positivity, while S-100 and CD34
were negative, confirming the diagnosis of dermal leiomyoma.

2.2 | Genetic Evaluation

Given the multiplicity and segmental distribution of lesions, re-
ferral for genetic counselling and germline fumarate hydratase
(FH) analysis was initiated together with baseline renal imaging.
Molecular testing identified a heterozygous pathogenic splice-
site variant in FH: ¢.1391-2A>G (rs863224008), confirming a
diagnosis of hereditary leiomyomatosis and renal cell cancer
(HLRCC) syndrome. This specific mutation has been previously
shown to significantly reduce fumarate hydratase enzymatic ac-
tivity, establishing its pathogenicity [6].

2.3 | Prior Treatment and Baseline Assessment

The patient had undergone prior single-session CO, laser ab-
lation without meaningful or durable benefit. At presentation,
pain intensity and functional impact were quantified using the
Visual Analogue Scale (VAS) and the Brief Pain Inventory-
Short Form (BPI-SF) [7]. Baseline scores were VAS 9/10, BPI
Pain Severity Score 7.25, and BPI Pain Interference Score 4.42.

2.4 | Therapeutic Intervention

Given the extent of lesional involvement and patient pref-
erence, surgical management was not pursued. A step-up

FIGURE 2 | Histopathological features: (a) Low-power histopatho-

logic view showing myoid fascicular spindle cell arrangement forming a
nodular structure (H&E stain, x4). (b) High-power view demonstrating
leiomyoma bundles located in the papillary dermis, composed of inter-
secting smooth muscle cells with characteristic oval, blunt-ended nuclei
and eosinophilic cytoplasm, without atypia or mitosis (H&E stain, X20).

calcium-channel blockade regimen was commenced with oral
amlodipine 5mg once daily. At 4weeks, reassessment showed
VAS 5/10, Pain Severity 5.0, and Pain Interference 3.14, consis-
tent with partial improvement. Because the patient was initially
normotensive (home BP~127/70 mmHg) and reported dizziness
on amlodipine 5mg, up-titration was not pursued. Instead, top-
ical diltiazem 2% applied twice daily was added as an adjunct.

2.5 | Pain Assessment & Cold-Provocation Testing

Before initiating topical therapy, a controlled cold-provocation
test was performed to document the cold-evoked pain response
and provide a reproducible baseline. After 10-15min of acclima-
tisation at room temperature, an ice cube wrapped in gauze was
applied to the most tender plaque on the left upper abdomen with
a constant contact surface until the VAS curve reached a stable
plateau, which was observed for 1min; in the absence of further
increase, the ice was removed. Pre-topical therapy, the VAS began
to rise at ~0.8min (50s), reached its peak at ~4.0min, and pla-
teaued until 5.0min, and the ice was removed at 5.0min; pain
returned to baseline ~4min after ice removal. After introducing
topical diltiazem 2% to the entire affected field, the VAS began to
rise later (~2.0min), reached its peak at ~4.5min and plateaued
until 5.5min, and the ice was removed at 5.5min; baseline was re-
attained ~3min after ice removal. Peak intensity decreased from
approximately VAS 9.5 pre-treatment to VAS 6.0 post-treatment,
representing a reduction of about 3.5 VAS units. Topical dilti-
azem 2% delayed pain onset, prolonged time-to-peak, lowered
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peak intensity and accelerated recovery in cold-triggered pain
(Figure 3).

2.6 | Outcomes and Tolerability

Patient-reported outcomes at presentation were VAS 9/10,
BPI-SF Pain Severity 7.25, and BPI-SF Pain Interference 4.42;
after 4weeks of oral amlodipine 5mg daily, VAS 5/10, BPI-SF
Pain Severity 5.0, and BPI-SF Pain Interference 3.14; and
4weeks after adding topical diltiazem 2%, VAS 2/10, BPI-SF
Pain Severity 2.5, and BPI-SF Pain Interference 2.0.

The patient reported that the addition of the topical agent sig-
nificantly reduced the frequency of spontaneous painful par-
oxysms and improved his sleep and daily functioning. No local
irritation or systemic adverse effects were noted.

At 3-month telephonic follow-up, the patient reported continued
adherence to the combined regimen with sustained mainte-
nance of pain relief and functional improvement, and no late-
onset adverse events.

3 | Discussion
Pain in cutaneous leiomyoma is thought to arise from con-

vergent mechanisms that include Ca?*-dependent smooth-
muscle hypercontractility, a-adrenergic vasoconstriction with

micro-ischemia, and mechanical compression of dermal nerve
fibres within densely packed smooth-muscle fascicles. These
pathways explain classic triggers—cold, pressure, and emo-
tional stress—and provide a mechanistic rationale for calcium-
channel blockade as a therapeutic strategy [1-3].

Topical calcium-channel blockade represents an emerging mo-
dality in cutaneous leiomyoma management. Published evidence
remains limited, with topical nifedipine reported as a potentially
effective option in painful cutaneous leiomyoma. In our case, top-
ical diltiazem 2% was associated with improvement in pain in cu-
taneous leiomyoma, assessed using a controlled cold-provocation
test. Notably, topical diltiazem has demonstrated analgesic bene-
fit in anal fissure, a condition in which pain is likewise driven by
Ca?*-dependent smooth-muscle hypertonia. In a network meta-
analysis of medical therapies for anal fissure, diltiazem ranked as
the most effective agent for pain relief, supporting the biological
rationale for topical diltiazem in cutaneous leiomyoma [8].

A practical advantage of topical calcium-channel blockers is the
safety profile in normotensive patients, in whom escalation of
oral agents may be constrained by systemic adverse effects such
as dizziness, hypotension and headache. In our patient, oral am-
lodipine up-titration was intentionally avoided for this reason,
and adjunctive topical diltiazem provided additional benefit
without local irritation or systemic effects [9].

Our cold-provocation protocol—time-controlled ice application
with VAS recorded at regular intervals until a stable plateau and

Cold Provocation Test — Patient Pain Time Series
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FIGURE 3 | Cold-provocation pain curves before and after topical diltiazem 2%: Ice was applied to a fixed area until a 1-min plateau, then re-

moved (yellow/black lines). VAS (0-10) recorded every 30s shows later onset, lower peak, and faster recovery after diltiazem (red) vs. before (blue).
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timed recovery—addresses a common gap in cutaneous leiomy-
oma studies: the lack of standardised assessments for trigger-
evoked pain. We encourage future reports to include simple,
repeatable stimulus-response curves with onset, peak, and re-
covery metrics to improve comparability across cases [1, 3].

Limitations of this report include the single-patient design, re-
liance on semi-quantitative VAS, and absence of blinding or
sham control. Concomitant oral amlodipine constitutes a po-
tential confounder; however, the incremental improvements
after adding topical diltiazem—together with the shift in the
stimulus-response curve—suggest an additional, localised ef-
fect. Follow-up duration remains modest; longer observation is
needed to determine the sustainability of benefit.

4 | Conclusion

This brief report supports topical diltiazem 2% as a non-invasive,
well-tolerated adjunct for painful, segmental cutaneous leio-
myoma, providing objective improvements in cold-evoked
hyperalgesia and daily-life pain metrics, and offering a mech-
anistically coherent alternative when systemic escalation is
limited. Prospective, multicenter observational studies incorpo-
rating standardised provocation and recovery measures could
help clarify patient selection, optimal formulations, and dura-
bility of response.
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