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Abstract: Martorell hypertensive ischemic leg ulcers (HYTILU) are a rare lower extremity

wound which exclusively occurs in patients with long-standing hypertension. Its pathophy-

siology is due to local skin infarctions caused by arteriolosclerosis of the dermis and

subcutis. The differential diagnosis for a lower extremity wound is broad; however,

Martorell HYTILU must primarily be distinguished from calciphylaxis and pyoderma gang-

renosum. Diagnosis is accomplished by its clinical presentation, traditionally on the dorso-

lateral leg, its comorbidity with chronic arterial hypertension, and findings of

arteriolosclerosis on histopathology. Given its rarity, there has been very little research

conducted on interventions for its management and rehabilitation. Treatment primarily

involves analgesia and surgical intervention usually with split-thickness skin grafting. The

current review aims to summarize the current evidence on Martorell HYTILU and provide

recommendations on its management.

Keywords: Martorell ulcer, hypertensive ischemic leg ulcer, atypical ulcer, wound healing

Introduction
Chronic wounds are a major public health concern associated with significant

morbidity and mortality.1 Wounds of the lower extremities can be of hematologic,

malignant, or infectious etiology, but are most commonly caused by peripheral

arterial occlusive disease.

Martorell hypertensive ischemic leg ulcer (HYTILU) is a rare and likely under-

recognized lower extremity wound characterized by progressive and painful necro-

tic ulceration. HYTILU was first described by Fernandes Martorell in a cohort of

four obese, hypertensive women.2 Studies on Martorell HYTILU tend to be con-

ducted in Europe due to the greater awareness of the disease compared to other

regions of the world.3,4 Martorell HYTILU will likely become more prevalent due

to the growing global prevalence of obesity and hypertension.

Martorell HYTILU classically presents in patients over the age of 50 with long-

standing, often well-controlled, arterial hypertension. In modern case series, women

and men are equally affected, although a female predominance was originally

observed. Patients with Martorell HYTILU often have comorbid obesity and type

II diabetes mellitus.4 Key clinical features include livedo reticularis and a necrotic

wound occurring on either the dorsolateral surface of the leg or over the Achilles

tendon. Approximately 50% of patients have bilateral involvement, sometimes

occurring months to years apart.4 The lesion initially presents as dusky, painful

plaque, often combined with a livedoid pattern on the surrounding skin (Figure 1).

The ulcer has a characteristic necrotic base and violaceous border and it may be
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superficial or reach the entire depth of the subcutis.5

Characteristically the Martorell HYTILU is associated

with excruciating pain that is out of proportion for the

size of the ulcer. Martorell HYTILU is a disease of sub-

cutaneous arterioles and is associated with increased local

vascular resistance, hyperpulsality of leg arteries, and nor-

mal ankle-brachial index.6 Half of the patients present with

peripheral arterial disease of the affected leg; however,

Martorell HYTILU may also occur as an isolated skin

infarction in the absence of any relevant atherosclerosis

of thigh, popliteal or leg arteries. Martorell HYTILU has a

tendency to spread rather than deepen as the arteriolo-

sclerosis does not affect small vessels deeper than the

subcutaneous fat. Diagnosis of Martorell HYTILU is

usually made by a combination of its characteristic clinical

presentation and the presence of arteriolosclerosis on

histopathology.

Early recognition and prompt intervention are necessary

to prevent unnecessary pain and suffering to the patient. Due

to the under-recognition of the condition, there is a paucity of

research on its management. The current review aims to

summarize the currently described strategies in the English

literature for the prevention, management, and rehabilitation

of patients presenting with a Martorell HYTILU.

Diagnosis of Martorell HYTILU
The differential diagnosis for a lower extremity wound is

vast and are most commonly associated with large arterial

or venous disease. Ulceration due to peripheral arterial

disease may be excluded via a vascular assessment, such

as by Doppler ultrasound. However, half of HYTILU

patients have concomitant peripheral arterial occlusive dis-

ease. Martorell HYTILU must be distinguished from pyo-

derma gangrenosum (PG), necrotizing vasculitis and

calciphylaxis. Calciphylaxis in normal renal and parathyroid

function (ie, eutrophication or non-uremic calciphylaxis) are

probably related to HYTILU. Calciphylaxis is defined by

the presence of end-stage kidney disease, and eutrophica-

tion by proximal (ie, central) skin infarctions without end-

stage kidney disease. Differentiating Martorell HYTILU

from these conditions is of the utmost importance as it

delays the necessary treatment for Martorell HYTILU, and

in some cases, the treatment for other conditions such as PG

may exacerbate Martorell HYTILU.

To aid in the diagnosis, a deep incisional elliptical

biopsy (5×0.5 cm) including all of the skin layers and

subcutaneous fat across the necrotic area of the ulcer into

normal skin may be performed.7 Key histopathologic char-

acteristics are thickened arteriole walls with severe steno-

sis of arteriole lumens, arteriolar thrombosis, skin

infarction, and medial calcinosis.7 The histologic charac-

teristics of Martorell HYTILU are shared with calciphy-

laxis. It is not possible to distinguish the two diseases on

histopathology alone, and what ultimately distinguishes

these diseases is that renal impairment necessitates a diag-

nosis of calciphylaxis over Martorell HYTILU.

PG often has a similar clinical presentation to Martorell

HYTILU due to its similar morphology and significant asso-

ciated pain. In a cohort examined by Hafner et al, approxi-

mately 50% of all patients with a Martorell HYTILU were

initially referred with suspected PG.4 Both diseases present

similarly as a central necrotic ulcer with an inflammatory,

violaceous border; however, the wound margin is not pustular

in Martorell HYTILU.8 PG typically presents as liquefaction

necrosis with a superficial moist appearance, whereas

HYTILU presents as a black, dry infarction. A misdiagnosis

of PG can occur due to an inadequate biopsy which may show

dermal necrosis without subcutaneous arteriolosclerosis or

medial calcification. In terms of location, Martorell HYTILU

only occurs on the dorsolateral shin or Achilles’ tendon

Figure 1 Martorell HYTILU on the dorsolateral leg. A shallow, well-demarcated ulceration with a violaceous border and areas of necrosis.
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whereas PG may occur anywhere. The associated clinical

features of Martorell HYTILU and PG also differ. By defini-

tion, all patients with Martorell HYTILU have hypertension

and may have other cardiovascular comorbidities, whereas

that is not necessarily the case in those with PG. In contrast,

PG may be idiopathic or associated with inflammatory bowel

disease, rheumatoid arthritis, or myeloid leukemia. Those with

PG may present with neutrophilia or an elevated serum C-

reactive protein.9 The treatment of the two diseases acts in

opposition, as PG is responsive to systemic corticosteroids

whereas Martorell HYTILU is not. In fact, treatment with

systemic corticosteroids often exacerbates Martorell

HYTILU and can result in local and septic infection. A com-

bination of the presence of cardiovascular risk factors, the

location of the ulcer, and a full thickness biopsy demonstrating

arteriolosclerosis should favor a diagnosis of Martorell

HYTILU over PG.

Martorell HYTILU shares a common histopathological

and clinical picture to calciphylaxis and eutrophication, best

described in a review paper by Hafner in 2016.8

Calciphylaxis has a varied initial morphology but generally

presents with an erythematous or violaceous plaque with

livedo or retiform purpura.10 In its late stages, it progresses

to a necrotic ulcer with eschar or gangrene.10 The shared

pathophysiology of calciphylaxis, eutrophication, and

HYTILU is a localized skin infarction leading to tissue

necrosis.8 Clinically, all share a similar pattern of skin

infarctions and necrotizing livedo. On histopathology, all

conditions have ischemia, subcutaneous arteriolosclerosis,

hyperplasia of the arteriole wall musculature, and narrowed

lumen diameter. In addition, all conditions share the same

risk factors of arterial hypertension, diabetes mellitus, sec-

ondary or tertiary hyperparathyroidism in association with

end-stage renal disease, and oral anticoagulation with vita-

min K antagonists. Martorell HYTILU, calciphylaxis, and

eutrophication are however distinguished based on their

etiology. Calciphylaxis occurs in those with chronic renal

disease or after kidney transplantation. Calciphylaxis may

also be divided into distal and proximal (ie, central) forms,

of which the distal form more clinically resembles

Martorell HYTILU as it also occurs primarily on the dor-

solateral leg and over the Achilles’ tendon. Meanwhile, the

proximal form largely on the thigh, the abdomen, and

breasts. Calciphylaxis is associated with acral gangrene,

affecting largely the appendages and penis. Despite the

highly similar presentation ofMartorell HYTILU, calciphy-

laxis, and eutrophication, all these diseases largely follow

the same treatment algorithm.

Management of Martorell HYTILU
The management of Martorell HYTILU is as follows: con-

trol of cardiovascular risk factors, cessation of vitamin K

antagonists, analgesia, surgical debridement, and negative-

pressure wound therapy. Early surgical management, as

opposed to conservative treatment modalities, is ideal to

promote wound healing and minimize severe, prolonged

pain.3 The low incidence of Martorell HYTILU has pre-

vented any large-scale trials of treatment options from being

conducted, so most therapeutics have been exclusively stu-

died in case reports and case series. A summary of the

evidence is described in Table 1.

Surgical management
Early surgical management is the most valuable definitive

treatment for Martorell HYTILU. Ulcers >3 cm in dia-

meter benefit from surgical debridement of necrotic tissue

followed by split-thickness grafting. Smaller ulcers may

heal on their own following debridement. A dramatic

improvement in pain symptoms is usually seen following

skin grafting and wounds usually heal completely within

several weeks. Antibiotics are often needed since overt

wound infection often occurs during the course of treat-

ment, particularly in early during debridement and appli-

cation of negative-pressure wound therapy.

Hafner et al described a successful surgical and wound-

care protocol in 31 patients with Martorell HYTILU.4

Patients underwent bedside-debridement under local

anesthesia or necrosectomy under local or general anesthe-

sia. Negative-pressure wound therapy was used in 18 of

the 31 patients, and 26 patients received autologous split-

thickness skin grafts. Pain relief and complete resolution

of the ulcers were seen in 28 patients.

Dagregorio and Guillet had shown efficacy in the usage

of mesh split-thickness skin grafts as curative treatment of

Martorell HYTILU in a retrospective series of 20 ulcers in 15

patients.3 A complete debridement of all necrotic tissue

followed by mesh skin grafting under anesthesia was per-

formed on all 15 patients. Split-thickness skin grafts within a

dermatomewere harvested and expanded to a 3:1 ratio with a

mesher. After 1 week, there was a complete absence of pain

in all patients and complete resolution of 14 of the 20 ulcers

was seen after a mean hospital stay of 16 days.

Henderson et al reported resolution in 12 patients after

wound excision and autologous skin grafting from the

thigh.11 Four of these patients needed sympathectomy

following surgery for pain management. Cases reported
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by Malhi et al and Lima Pinto et al also demonstrated full

wound healing following surgical debridement to the fas-

cia, split-thickness skin grafting, and/or negative-pressure

wound therapy.12,13

For superficial forms of HYTILU, punch split-thick-

ness grafts represent an elegant and technically less

demanding solution. Conde Montero et al achieved com-

plete wound healing 4 weeks after 4 and 6 mm punch

split-thickness grafting under local anesthesia.14

For recalcitrant Martorell ulcers, a peroneal nerve-spar-

ing lateral fasciectomy with simultaneous mesh split-thick-

ness grafting may also be considered.15 The procedure

described by Obermayer et al has been shown to comple-

tely heal all 9 legs treated within 1 year.

Control of cardiovascular risk factors
All patients with Martorell HYTILU have hypertension

and a large majority have type 2 diabetes mellitus. A

component of the pathophysiology of Martorell HYTILU

is the combination of arteriolosclerosis and vasoconstric-

tion. The hypertension is often longstanding, and patients

usually have been taking antihypertensives for several

years or decades. At presentation, patients may have a

controlled or an elevated systolic arterial blood pressure

(>180 mmHg). It is thought that Martorell HYTILU may

be a late-stage complication of hypertension due to the

advancements in antihypertensives, allowing patients to

survive decades with the disease.11,16 Angiotensin-con-

verting enzyme inhibitors and calcium channel blockers

are appropriate choices for antihypertensive therapy in

Martorell HYTILU due to the reduction in localized

vasoconstriction.17,18 Management of hypertension with

antihypertensive medication such as beta-blockers may

also improve wound healing in these patients. Although

there is no definitive research in this area, aggressive

control of arterial blood pressure and serum glucose likely

reduces the likelihood of developing or having a recur-

rence of Martorell HYTILU. Hypertensive peaks are often

linked to excruciating pain in patients with active disease

but this usually improves soon after the first skin graft.

Blood pressure control during acute hypertensive disease

is valuable for cardiovascular outcomes but probably does

not influence the wound healing of HYTILU since the skin

infarction is already established.

Analgesia
One of the distinguishing symptoms of Martorell HYTILU

compared to other lower extremity ulcers is the presence

of excruciating pain. Pain management is a necessary

component of treatment to minimize the suffering asso-

ciated with Martorell HYTILU. The ultimate goal of

analgesia is to minimize the pain experienced by the

patient while reducing the usage of opioids to avoid

dependence. Generally, the most effective treatment of

the pain associated with Martorell HYTILU is treatment

of the ulcer itself through debridement and skin grafting.4

Patients usually experience a dramatic reduction in pain a

few days post-operatively.7 In the series reported by

Hafner et al, all patients reported an 8–10 on a visual

analog pain scale (possible scores ranging from 0 to 10).

Patients in that series were treated with NSAIDs, oral or

transcutaneous morphine derivatives, tricyclic antidepres-

sant agents, and pregabalin.4 Despite the wide variety of

analgesia available, opioids are often necessary, but inade-

quate, for pain control.4,14

Although split-thickness skin grafting has been shown to

be a definitive treatment for the pain experienced inMartorell

HYTILU, some patients may not be suitable candidates for

the procedure. This may either be due to the presence of

comorbidities which do not make the patient appropriate for

surgery, a lack of viable skin, or an inappropriate wound bed

to place the graft on. In these cases, other forms of analgesia

may be used instead. The use of electrostimulation for pain

relief has been investigated in a single retrospective study by

Leloup et al on a cohort of 73 patientswith leg ulcers of varied

etiologies, 17 of which had Martorell HYTILU.19

Electrostimulation is believed to encourage wound healing

by promoting angiogenesis, physiologic wound debridement,

and granulation by restoring the skin’s electric field. The

dressing is worn for 2–3 days at a time and electro stimula-

tions are conducted for 20–30 mins twice a day for at least 7

days. In the 17 patients with Martorell HYTILU, a statisti-

cally significant reduction in numerical pain ratings by the

end of the treatment period was observed. Electrostimulation

was well-tolerated and a small but significant reduction in the

usage of morphine derivatives for analgesia was found. A

single case report of the usage of a spinal cord stimulator for

analgesia has been reported.20 Spinal cord stimulation works

by reducing efferent sympathetic activity, thereby preventing

vasoconstriction of peripheral arterioles. As the pathophy-

siology of Martorell HYTILU results in a stenosis of

arterioles, reducing peripheral vasoconstriction provides a

pain-relieving effect. Generally, spinal cord stimulation has

been shown to be a safe and effective option for analgesia in

peripheral vascular disease.21 Complete resolution of the

ulcer and pain symptoms was achieved by 12 weeks.
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Conclusion
Martorell HYTILU is a challenging diagnosis best made

through a combination of the clinical presentation and histo-

pathology. Patients with chronic hypertension without renal

impairment presenting with a necrotic ulcer of the dorsolat-

eral shin should have Martorell HYTILU considered on the

differential diagnosis. A deep elliptical biopsy showing skin

infarction and subcutaneous arteriolosclerosis is diagnostic

of Martorell HYTILU. Management should be focused on

optimizing antihypertensive therapy, analgesia, and debride-

ment with split-thickness skin grafting. Surgical management

is the definitive treatment for Martorell HYTILU and should

occur promptly to minimize spread of the ulcer and unneces-

sary pain to the patient.
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