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Martorell hypertensive ischaemic leg ulcer (Martorell
HYTILU) is a rare but significant cause of distal leg ul-
cers. Although hypertension and diabetes are known
factors in its development, the precise pathogenesis
of Martorell HYTILU remains elusive. To reach a bet-
ter understanding of Martorell HYTILU, transcriptomic
analysis was conducted through RNA sequencing and
immunohistochemical comparison of Martorell HYTILU
(n=17) with chronic venous ulcers (n=4) and heal-
thy skin (n=4). Gene expression analysis showed a
marked activation of immune-related pathways in
both Martorell HYTILU and chronic venous ulcers com-
pared with healthy skin. Notably, neutrophil activity
was substantially higher in Martorell HYTILU. While
pathway analysis revealed a mild downregulation of
several immune pathways in Martorell HYTILU compa-
red with chronic venous ulcers, keratinization, cornifi-
cation, and epidermis development were significantly
upregulated in Martorell HYTILU. Additionally, STAC2,
a gene encoding for a protein promoting the expres-
sion of the calcium channel Cavl.1, was significantly
upregulated in Martorell HYTILU and was detected pe-
rivascularly in situ (Martorell HYTILU n=24; chronic
venous ulcers n=9, healthy skin n=11). The high ex-
pression of STAC2 in Martorell HYTILU suggests that
increased calcium influx plays an important role in the
pathogenesis of the disease. Consequently, calcium
channel antagonists could be a promising treatment
avenue for Martorell HYTILU.
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artorell hypertensive ischaemic leg ulcer (Martorell

HYTILU) represents a manifestation of chronic leg
ulcers of vascular origin. The condition is characterized
by ischaemic subcutaneous arteriolosclerosis, leading to
a swiftly progressing skin infarction typically localized
on the laterodorsal lower leg and the Achilles tendon.

SIGNIFICANCE

Martorell hypertensive ischaemic leg ulcer is a severe form
of chronic leg ulcer with a vascular origin, characterized
by arteriolosclerosis and medial calcinosis. While its exact
pathophysiology remains unclear, our study analysed lesio-
nal skin using RNA sequencing and immunohistochemistry.
Both Martorell hypertensive ischaemic leg ulcer and chronic
venous ulcers share upregulated immune-related pathways
compared with healthy skin. Martorell hypertensive ischae-
mic leg ulcer also exhibits heightened neutrophil activity
and upregulation of STAC2, promoting calcium channel
Cavl.1 expression. This suggests increased calcium influx
in disease pathogenesis. We propose calcium channel an-
tagonists as a potential treatment avenue for Martorell hy-
pertensive ischaemic leg ulcer.

The ischaemic wound border is discerned by a viola-
ceous hue and an undermined appearance. Individuals
afflicted by Martorell HY TILU endure intense pain, dis-
rupted sleep, and a pervasive sense of exhaustion (1-3).
Histological examination reveals subcutaneous arterioles
exhibiting thickened walls, often at the expense of a
narrow lumen. Hallmarks include diminished cellularity
manifesting as a paucity of smooth muscle cell nuclei and
subendothelial hyalinosis. Notably, a distinctive form of
medial calcification is evident in three-quarters of histo-
logy slides (3). The mean age of onset is 74.5 years and
all afflicted patients are affected by hypertension, which
is, however, usually well controlled (2). Additionally, on
average, 58% of the patients suffer from diabetes (3).

The management of Martorell HY TILU necessitates
a multidisciplinary approach, encompassing optimal
control of underlying diabetes and hypertension, pain
management, and wound care such as debridement of
necrotic material and split-thickness skin grafts (4-7).

Pathogenetically, it is hypothesized that chronic hy-
pertension induces stenosing arteriolosclerosis, typically
characterized by a narrowed vessel lumen and thickened
vessel walls (medial hyperplasia). This process compro-
mises skin perfusion, ultimately resulting in skin infarc-
tion. Subsequent tissue hypoxia triggers the release of
proinflammatory cytokines and favours the proliferation
of smooth vessel muscles, which promotes arterioloscle-
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rosis. Additionally, inflammation, particularly involving
neutrophils, has been demonstrated to play a significant
role (4). The medial calcinosis of the subcutaneous ar-
terioles might be due to an increased transfer of calcium
during this inflammatory process. However, a precise
understanding of the pathomechanisms leading to Mar-
torell HYTILU is missing to date.

The differential diagnosis for Martorell HY TILU
includes other forms of vascular leg ulcers and other aty-
pical leg ulcers. In this study, the lesional skin from Mar-
torell HYTILU and chronic venous leg ulcers — the most
common type of chronic leg ulcer — as well as healthy
skin, were compared at gene expression and histological
levels. A better understanding of the distinct characteris-
tics of both diseases will assist healthcare professionals
in accurately diagnosing and differentiating between the
two conditions and ultimately optimizing therapeutic
interventions. This, in turn, will lead to more appropriate
treatment plans and improved patient outcomes.

MATERIALS AND METHODS

Patient cohort and sampling

Patients with Martorell HYTILU and chronic venous leg ulcers
were diagnosed via medical history, clinical evaluation, and
histology. Healthy skin samples were taken from lower legs of
patients undergoing surgery for other indications; no tumorous or
inflammatory tissue was included. Skin samples taken between
2012 and 2021 at the Department of Dermatology of the University

Table I. Main characteristics of the study population

Hospital Zurich were included in this study (Table I). All human
samples were collected after informed written patient consent
and according to the principles of Helsinki with approval of the
ethics committee. Biopsies were taken from lesional skin (ulcers)
or healthy non-diseased skin as control.

Immunohistochemical staining

Paraffin-embedded skin sections from 24 Martorell HYTILU, 9
venous leg ulcers, and 11 healthy individuals were included. Im-
munohistochemistry was performed using antibodies targeting my-
eloperoxidase (MPO; Agilent, Santa Clara, CA, US), CD3 (DAKO;
Carpinteria, CA, US), CD68 (DAKO; Carpinteria, CA, US), and
STAC2 (LS Bio, Seattle, Washington, US). Paraffin-embedded skin
sections underwent deparaffinization and rehydration. To expose
antigens, the slides were subjected to 25 minutes of heating using
Target Retrieval solution (DAKO). Following a 1-hour blockage
with 5% BSA in PBS, the sections were incubated with anti-MPO,
anti-CD3, anti-CD68, and anti-STAC2 antibodies. Primary antibo-
dies were identified using a biotin-streptavidin secondary antibody
and positivity was visualized by an AEC chromogen substrate
(Abcam, Cambridge, UK). Haematoxylin solution was used to
counterstain. After fixation with DAKO mounting medium, the
slides were scanned using ScanScope (Leica Biosystems, Wetzlar,
Germany), and semi-quantification was performed using the Aperio
ImageScope software (Leica Biosystem).

RNA isolation and sequencing

Biopsies from 17 Martorell HYTILU, 4 venous leg ulcers, and 4
healthy individuals were taken under sterile conditions and stored
in RNA later at —20°C. Samples were unthawed and RNA was
extracted using TRizol in combination with the Qiagen RNeasy
kit (https://www.qiagen.com/us) following the manufacturer’s

Underlying Underlying Antihypertensive
Sample number Gender Diagnostic Age hypertension diabetes Known CVI  Other medications
p24520_25330/2 f Martorell HYTILU 80 yes no yes dyslipidaemia ARB
p24520_25330/3 f Martorell HYTILU 85 yes no no PAD ACE, CCB
p24520_25330/4 f Martorell HYTILU 69 yes yes yes PAD CcCB
p24520_25330/5 m Martorell HYTILU 58 yes no no / ARB
p24520_25330/6 f Martorell HYTILU 74 yes yes no PAD ACE
p24520_25330/7 m Martorell HYTILU 59 yes no no / BB
p24520_25330/8 m Martorell HYTILU 69 yes no no / ARB, CCB
p24520_25330/12 m Martorell HYTILU 61 yes no yes / BB
p24520_25330/14 m Martorell HYTILU 86 yes yes no / ARB
p24520_25330/16 m Martorell HYTILU 87 yes no no / ACE
p24520_25330/19 f Martorell HYTILU 80 yes no no / ARB
p24520_25330/26 f Martorell HYTILU 82 yes no yes / CcCB
p24520_25330/27 f Martorell HYTILU 71 yes no yes / ACE
p24520_25330/30 m Martorell HYTILU 73 yes yes no / ARB, BB
p24520_25330/31 m Martorell HYTILU 71 yes yes no / ACE, CCB
p24520_25330/33 m Martorell HYTILU 64 yes no yes PAD/dyslipidaemia ACE
p24520_25330/38 m Martorell HYTILU 69 yes yes no PAD ACE, CCB
p24520_25330/20 m HS 70 yes yes no / ACE
p24520_25330/21 m HS 73 no no no / /
p24520_25330/22 f HS 74 no no no / /
p24520_25330/24 f HS 65 no no no / /
p24520_25330/10 m CVvU 83 yes no yes / ACE
p24520_25330/11 f CVu 70 yes yes yes / ACE
p24520_25330/28 m Ccvu 78 yes no yes PAD ACE
p24520_25330/39 m CVU 62 yes yes yes / ARB
Female 10
Male 15
Martorell HYTILU 17
Cvu 4
HS 4
Mean age 72.52

Martorell HYTILU: Martorell hypertensive ischaemic leg ulcer; CVU: chronic venous ulcer; HS: healthy skin; CVI: chronic venous insufficiency; PAD: peripheral
artery disease; CCB: calcium CVU channel blocker; ARB: angiotensin receptor blocker; ACE: angiotensin-converting-enzyme-blocker; BB: beta blocker.
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instructions. For RNA sequencing, total RNA (100—1,000 ng/per
sample) was depleted with ribosomal RNA, reverse-transcribed
into double-stranded cDNA and selectively enriched with polyme-
rase chain reaction (PCR). The quality and quantity of the enriched
libraries were validated using the Fragment Analyzer (Agilent,
Santa Clara, CA, USA). The libraries were normalized to 10nM
in Tris-C1 10 mM, pH 8.5 with 0.1% Tween 20. Novaseq 6000 (11-
lumina Inc, San Diego, CA, USA) was used for cluster generation
and sequencing according to standard protocol. Raw sequencing
data was processed using the SUSHI framework developed at the
Functional Genomics Center Zurich (FGCZ). Low-quality reads
and adapters were trimmed off using fastp v0.20 (8). Filtered
reads were pseudo-aligned against the human reference genome
assembly GRCh38.p13 and gene expression level was quantified
using Kallisto v0.46.1 (9). Differential gene expression analysis
was performed between different conditions using the R package
edgeR v3.36 (10). Gene set enrichment analysis was performed
using the R package clusterProfiler v4.8.1 (11) based on the gene
ontology biological process terms.

RESULTS

Majority of genes are downregulated in Martorell
HYTILU compared with chronic venous leg ulcers

To study possible differences in the gene expression pat-
tern of Martorell HYTILU, chronic venous leg ulcers,
and healthy skin, a bulk RNA sequencing analysis of le-
sional ulcer and healthy skin was performed. Hierarchical
cluster analysis of the 2,000 most variable genes across
all samples revealed a clear clustering of the healthy skin

samples, whereas Martorell HY TILU samples clustered
partially with chronic venous leg ulcers, as illustrated by
a heat-map (Fig. 1).

A total of 1,669 significantly differentially expres-
sed genes (|log2|>1.5; p-value<0.05) were detected
between Martorell HYTILU and healthy skin (Fig.
2A), and 2,088 differently significantly expressed genes
(llog2|>1.5; p-value <0.05) between chronic venous
leg ulcers and healthy skin. Notably (Fig. 2B), only 280
genes were significantly differentially expressed bet-
ween Martorell HY TILU and chronic venous leg ulcers
(Jlog2|>1.5; p-value <0.05) (Fig. 2C). When comparing
Martorell HY TILU with healthy skin, both upregulated
and downregulated genes could be detected with a higher
portion of downregulated genes (Fig. 2A). In contrast,
more upregulated genes were detected in CVU in com-
parison with healthy skin (Fig. 2B). Interestingly, the
comparison of Martorell HYTILU and CVU revealed
that the vast majority of genes were downregulated
in Martorell HYTILU compared with CVU (196/280
genes; Fig. 2C).

Transcriptional differences between Martorell HYTILU
and chronic venous leg ulcers

Even though the majority of genes turned out to be
downregulated in Martorell HYTILU compared with
CVU, we were interested in classifying upregulated
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Fig. 1. Comparison of gene
expression patterns in Martorell
— HYTILU, CVU, and healthy skin.
- Heatmap illustrating hierarchical
clustering of lesional (Martorell HYTILU
and CVU) and healthy skin samples
displaying the gene expression profiles
across samples. Rows representing
genes and columns representing
individual samples. The intensity
of colour represents the relative
expression levels of genes (red = high
expression; blue = low expression).
Clustering algorithms were applied to
group similar samples based on their

gene expression patterns.
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Fig. 2. Illustration of up- and downregulated genes in Martorell HYTILU, CVU and hs. Volcano plot demonstrating the upregulated and downregulated
genes when comparing Martorell HYTILU over hs (A), CVU over HS (B) and Martorell over CVU (C). The volcano plot depicts Log2 fold change (cut off:
Log2 0.5, p-value 0.05) on the x-axis and - log10p p-value on the y-axis. Single genes are depicted as dots. Upregulated genes are illustrested in Red,
downregulated genes in Blue. HYTILU: hypertensive ischaemic leg ulcer; CVU: chronic venous ulcer, hs: healthy skin.
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genes in Martorell HYTILU. We found elevated le-
vels of a metalloproteinase (MMP7), which is known
for its catalytic activity leading to tissue destruction.
Furthermore, genes related to lipid metabolism (F4BP4;
ABCAY9; APOD; ANGPTL4; PLIN2; LIPE) and glucose
metabolism (PPPIRI1; PCSK1; PDK4) were upregulated
in Martorell HYTILU compared with CVU (12). Con-
versely, the vast majority of genes upregulated in CVU
in comparison with Martorell HYTILU were coding
for immunoglobulin light and heavy chains (Fig. 3C),
indicative of persistent inflammation.

Keratinization, cornification, and epidermis development
represent predominant pathways in Martorell HYTILU
compared with chronic venous leg ulcers

To put the gene expression pattern into a biological
context, a gene set enrichment analysis was performed.
Compared with healthy skin, both Martorell HY TILU
and CVU show upregulated immune-related and angio-
genesis-related pathways. Moreover, keratinization was
elevated in Martorell HYTILU compared with healthy
skin and this has not been detected in CVU (Fig. 4A, B).
The direct comparison of Martorell HY TILU and CVU
revealed a significant upregulation of genes related to
keratinization, cornification, and epidermis development
in Martorell HYTILU (Fig. 4C).

Upregulation of neutrophil pathways and distinct
distribution pattern in Martorell HYTILU

The gene set enrichment analysis revealed that in both
Martorell HY TILU and chronic venous leg ulcers some
biological pathways related to neutrophils were upregu-
lated compared with healthy skin. Specific to Martorell
HYTILU was an elevated neutrophil chemotaxis th-
rough the upregulation of STO0AS, S100A9, SI00A 12,
PDE4N, CCL23, and CD300H (12). Three of these
genes also encode calcium-binding proteins (S100AS,
S100A9, S100A12). Calcium-binding proteins are,
among other things, known for their role in cytokine
production, chemotaxis, and increased oxidative stress
through toll-like receptors (TLR). An upregulated neu-
trophil degranulation has been detected in both ulcer
groups. However, the neutrophil degranulation was
higher in the case of Martorell HY TILU, with 165 upre-
gulated genes versus 110 upregulated genes for chronic
venous leg ulcers. A predominance of neutrophils both
in Martorell HYTILU and in CVU could be confirmed
on the protein level in situ by immunohistochemistry
using an antibody against myeloperoxidase (MPO). A
difference could be seen in the distribution of cells:
while neutrophils are located mainly in the upper der-
mis in CVU, they are highly present throughout the
whole skin and periarteriolar in Martorell HYTILU
(Fig. 5A, B).
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STAC? is a potential driver of calcification in Martorell
HYTILU

Specific genes and proteins are known to play a role in the
pathophysiology of diseases with association with dysre-
gulated calcification of vessels. Counted among these are
MGP1, BMP2, or osteopontin (13—15). Notably, none of
these genes were found to be differentially regulated in
Martorell HYTILU compared with chronic venous leg
ulcers or healthy skin in our bulk RNAseq analysis. This
finding could be confirmed by immunohistochemistry
staining for BMP2 and osteopontin, which revealed no
significant increase or decrease in Martorell HYTILU’s
vessels compared with CVU. MGP1 expression was
significantly higher in Martorell HY TILU compared with
CVU and healthy skin, indicating a post-transcriptional
regulation of the protein (Fig. 5C).

On the contrary, STAC2, a gene coding for a protein
that has been shown to regulate calcium channel inacti-
vation (16, 17), was upregulated in Martorell HY TILU
compared with CVU (log2 ratio 2.1983; p=0.0119)
(Fig. 4B). To confirm these findings on the protein level
and to identify the location of STAC2 in situ, immu-
nohistochemical staining was performed showing that
STAC?2 was mainly detected perivascularly (Fig. 5D, E).

DISCUSSION

Martorell HYTILU, a rare yet severe complication of
uncontrolled hypertension, manifests as painful leg ulcers
(4-7). Although the involvement of neutrophils in the
disease’s development has been identified (4), the precise
underlying pathomechanism remains elusive. To improve
understanding of the physiopathology of Martorell HY-
TILU, a comparison of Martorell HY TILU and CVU, the
most common form of chronic leg ulcer, was performed
using bulk RNA sequencing and immunohistochemistry.

Significant differences in gene expression profiles
between Martorell HY TILU and healthy skin have been
observed. However, notable similarities in gene expres-
sion between Martorell HYTILU and chronic venous
legulcers (CVU) have also been detected. This suggests
the possibility of a concomitant CVU in patients with
Martorell HYTILU.

Enhanced angiogenesis has been observed in both
Martorell HY TILU and chronic venous leg ulcers, despi-
te the lack of corresponding clinical manifestations. This
phenomenon could suggest an endeavour towards repair
(18); however, it seems insufficient to counterbalance the
high levels of inflammation and necrosis. In instances of
chronic venous insufficiency, microangiopathy is already
recognized as a characteristic feature (19). Furthermore,
in Martorell HYTILU, the metabolism of retinol, lipids,
and glucose was found to be upregulated compared with
chronic venous ulcers (CVU). The increased activity in
retinol metabolism likely indicates stimulation of epit-
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Fig. 3. Top upregulated genes in Martorell HYTILU and CVU. Heatmap illustrating illustrating top 50 upregulated genes when comparing Martorell
HYTILU over hs (A), Martorell HYTILU over CVU (B) and CVU over Martorell HYTILU (cut-off: log2 fold: 1.5, p-value=0.05). Rows represent top 50 genes
and columns represent individual samples. The intensity of colours represents the relative expression levels of genes (Red = high expression; Blue =
low expression). HYTILU: hypertensive ischaemic leg ulcer; CVU: chronic venous ulcer, hs: healthy skin
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Fig. 5. Marker expression in Martorell HYTILU, CVU and hs in situ. Immunohistochemistry stainings with antibodies against myeloperoxidase, MGP,
Osteopontin, BMP2 and STAC2. Representative stainings of meloperoxidase in lesional skin of Martorell HYTILU (A) and CVU (B). Semi-quantification MGP,
Osteopontin and BMP2 represented as percentage of endothelial cells (C). Representative staining of lesional Martorell HYTILU skin (D), semi-quantification
illustrated by staining intensity (E). HYTILU: hypertensive ischaemic leg ulcer; CVU: chronic venous ulcer, hs: healthy skin.
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helial growth, granulation tissue formation, and angioge-
nesis (20). The heightened lipid and glucose metabolism
may be associated with underlying diabetes.

The upregulation of matrix metalloproteinases
(MMPs), particularly MMP7 and MMP19, was noted in
Martorell HY TILU, suggesting that tissue destruction in
Martorell HYTILU is partially due to MMPs and their
catalytic mechanisms. In CVU, high MMP expression
is linked to increased inflammation and early venous
dilation. As compression therapy has been shown to be
effective in reducing MMPs in CVU (21), it could be a
viable treatment for Martorell HYTILU patients with
concomitant chronic venous insufficiency. However,
conventional compression may be painful for these
patients, making intermittent pneumatic compression a
preferable alternative due to its comfort and effectiveness
in improving microcirculation (22).

Martorell HYTILU and chronic venous leg ulcers
share a significant upregulation of immune pathways
and infiltration, compared with healthy skin.

Central to this process are neutrophils, which play
a key role, as evidenced by increased neutrophil che-
motaxis and degranulation. These changes mirror the
clinical features of Martorell HYTILU, particularly
the extensive tissue damage. Furthermore, immunohi-
stochemistry staining revealed a notable difference in
neutrophil distribution between Martorell HY TILU and
chronic venous leg ulcers. To our best knowledge, this
difference in neutrophil localization in the skin has not
been described to date.

Martorell HY TILU exhibits a significant downregula-
tion of various immunoglobulins and immunoglobulin
chains compared with chronic venous ulcers (CVU). This
difference may be attributed to the differing temporal
progression of the two conditions. Martorell HY TILU
typically develops suddenly and progresses quickly,
mainly involving elements of the innate immune re-
sponse. Conversely, CVU develops gradually, facilitating
amore pronounced involvement of the adaptive immune
system. In conventional wound healing, the presence of
immunoglobulins usually indicates enhanced healing
(23). However, this principle does not apply to CVU,
where accumulation of immunoglobulin at the wound site
may exacerbate the inflammation rather than promoting
wound healing.

This variance in immunoglobulin expression between
Martorell HY TILU and CVU suggests distinct immune
mechanisms underlying these conditions. Peschen et al.
demonstrated that the activation of ICAM-1 and VCAM-
1 on endothelial cells leads to lymphocyte infiltration in
chronic venous insufficiency (24). This infiltration, likely
including active plasmocytes, may contribute to immu-
noglobulin accumulation at the wound’s periphery. While
the study did not find a marked increase in anti-CD30
staining in CVU compared with Martorell HYTILU, it
did not specifically examine the presence of plasmocytes.
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Gene set enrichment analysis revealed a notable
increase in keratinization, cornification, and epidermal
proliferation in Martorell HYTILU compared with ch-
ronic venous leg ulcers (CVU). Given the significantly
faster onset of Martorell HYTILU, a decrease in these
pathways might be expected (21). However, their upre-
gulation could be due to a higher rate of cellular turnover
in Martorell HYTILU compared with CVU. Despite
this, the chronic nature and difficult healing process of
Martorell HY TILU suggest that this increased turnover is
still inadequate. In contrast, CVU undergoes a perpetual
cycle of cell regeneration and immediate destruction
caused by inflammation (25). This could lead to increased
cellular senescence, possibly accounting for the reduced
keratinization, cornification, and epidermal proliferation
observed in CVU (26).

Calcific arteriolosclerosis is commonly observed in
Martorell HYTILU, yet its precise role remains unclear
(27). Interestingly, there is an upsurge in Matrix Gla pro-
tein (MGP1) expression in Martorell HY TILU, a known
inhibitor of vascular calcification. This could indicate a
compensatory response against calcification. However,
as suggested by Nigwekar et al. (13), the uncarboxylated
form of MGP1, which requires vitamin K-dependent
carboxylation for activation, might potentially contribute
to increased vascular calcification in these cases. The
observed upregulation of uncarboxylated MGP1 in Mar-
torell HY TILU might contribute to the increased vascular
calcification seen in these cases. While genes like BMP2
and osteopontin, known for their roles in calcification (14,
15), were not significantly altered, STAC2 showed notable
upregulation. STAC2, a gene located on chromosome 17,
encodes a protein found in various tissues including the
skin, brain, and retina. It belongs to the SH3 and Cysteine
Rich Domain (STAC) protein family, comprising STACI,
STAC2, and STAC3. These proteins enhance the activity
of the calcium channel Cavl.1 and reduce the inactiva-
tion rate of Cavl.2 (16). The role of L-type calcium
channel isoforms in hypertension, and their management
through calcium channel blockers, is well-documented.
Wong King Yuen et al. (17) highlighted STAC proteins’
crucial role in skeletal muscle contraction via the Cavl.1
channel and in decreasing the inactivation rate of Cav1.2
through STAC2 and STAC3. Cavl.1 is primarily found
in the heart, whereas Cav1.2 is present in smooth muscle,
pancreatic cells, fibroblasts, and neurons. Notably, Cav1.2
has been linked to aortic valve calcification (28, 29).

In our study, the localization of STAC2 was demon-
strated to be perivascular. This suggests that increased
calcium influx through Cavl.2 might lead to medial
calcinosis in the subcutaneous arterioles, a common
finding in Martorell HY TILU. Additionally, the degrada-
tion of elastic fibres seems to cause calcium phosphate
salt deposits, resulting in microscopic calcification
(30). This indicates that medial calcification might be
a secondary effect, known as dystrophic calcification.
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The upregulation of STAC2 might explain why only a
small proportion of patients with diabetes and arterial
hypertension develop Martorell HY TILU. A noteworthy
consideration is the potential use of calcium channel
antagonists in treating Martorell HY TILU. These drugs
are key in managing hypertension and may reduce the
risk of developing Martorell HYTILU. They might also
help by blocking CaV1.2, potentially decreasing medial
calcinosis in the arterioles. On the other hand, calcium
channel antagonists are known to facilitate peripheral
oedema. Therefore, patients could benefit from conco-
mitant compression therapy. However, these hypotheses
need to be validated through clinical studies.

The study encountered several limitations that warrant
discussion. First, variations in sample sizes across dif-
ferent groups may introduce biases and compromise the
robustness of the findings. Moreover, the study is solely
descriptive and does not provide detailed pathomecha-
nistic insights through functional experiments.

In conclusion, our study identified STAC2 as a poten-
tial driver of calcification in Martorell HY TILU. The use
of calcium channel antagonists represents a promising
treatment strategy for the underlying hypertension and
the reduction of arteriole calcification. This insight could
pave the way for more effective treatments for this chal-
lenging condition.
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