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Abstract

Liver cirrhosis, a progressive and often irreversible condition, exerts widespread systemic
effects, with the skin frequently serving as a visible window into the extent of hepatic dys-
function. Cutaneous manifestations, such as spider angiomas, palmar erythema, jaundice,
and pruritus, not only reflect underlying pathophysiologic changes but also serve as impor-
tant, non-invasive diagnostic and prognostic markers of disease severity. Early detection of
such cutaneous findings may allow for early treatment, optimize patient management, and
improve outcomes. This review addresses the various cutaneous manifestations of liver
cirrhosis, their pathogenesis, and their prognostic and diagnostic importance, emphasizing
the need for heightened clinical awareness of the improvement in patient care.

Keywords: liver cirrhosis; cutaneous manifestations; spider angiomas; palmar erythema;
jaundice; pruritus; dermatologic signs; hepatic dysfunction

1. Introduction
Liver cirrhosis represents the end stage of chronic liver injury from a variety of etiolo-

gies, including alcohol use, viral hepatitis, and metabolic-dysfunction-associated steatotic
liver disease (MASLD), and other etiologies [1,2]. As the liver progressively fails, systemic
manifestations emerge, often offering the clinician early and critical clues to the under-
lying disease [3]. Among these, dermatologic signs are especially valuable, providing a
non-invasive and accessible means for detecting hepatic dysfunction [4].

There are several etiologies that can lead to liver cirrhosis. These include but are
not limited to metabolic-dysfunction-associated steatotic liver disease (MASLD), alcohol-
associated liver disease, hepatitis C virus (HCV), hepatitis B virus (HBV), autoimmune
hepatitis, primary biliary cholangitis (PBC), primary sclerosing cholangitis (PSC), drug-
induced liver injury, and genetic syndromes, such as hemochromatosis, Wilson’s disease,
and alpha-1 antitrypsin deficiency. Among these etiologies, MASLD is currently the fastest-
growing indication of liver transplantation in Western countries, with high prevalence in
the United States.

Cutaneous manifestations, such as spider angiomas, palmar erythema, jaundice, and
pruritus, are common in cirrhotic patients and often precede more severe clinical deteriora-
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tion. These signs reflect a complex interplay between vascular, hormonal, and metabolic
disturbances resulting from impaired liver function [5]. Furthermore, the presence and
severity of certain skin findings have been correlated with disease progression and progno-
sis, making them essential components of the clinical assessment [6].

Despite their diagnostic significance, the recognition of these cutaneous clues is fre-
quently overlooked or underestimated, delaying appropriate intervention [7]. In order
to address this gap in the literature, we provide this review article after conducting a
comprehensive PubMed search to identify original and review articles discussing skin
manifestations of cirrhosis, with a focus on their pathophysiology and prognostic signifi-
cance. Relevant studies were screened to ensure inclusion of the most current and clinically
meaningful evidence. This review aims to explore the spectrum of skin manifestations in
liver cirrhosis, delve into their underlying pathophysiological mechanisms, and highlight
their clinical implications in diagnosis, disease staging, and management.

The current review article summarizes up-to-date data on various skin manifestations
of liver cirrhosis. It offers a one-stop shop for hepatologists and dermatologists to review
current evidence on the pathophysiology of different cutaneous manifestations in patients
with liver cirrhosis. Furthermore, it summarizes the diagnostic and prognostic value of
various skin findings in liver cirrhosis.

2. Overview of Liver Cirrhosis and Systemic Manifestations
Cirrhosis is due to chronic liver inflammation that leads to diffuse fibrosis [8]. Three

main cell types contribute to the progression of fibrosis and alteration of the hepatic
architecture, as follows: hepatic stellate cells (HSCs), myofibroblasts, and liver sinusoidal
endothelial cells (LSECs). HSCs and myofibroblasts secrete extracellular matrix, while
LSECs lose their permeability and undergo new capillary formation and vasoconstriction.
Another major component of the development of fibrosis is the presence of inflammatory
cells, such as macrophages and neutrophils, that release pro-inflammatory cytokines and
produce reactive oxygen species [9]. The combination of inflammation and vasoconstriction
leads to high resistance and pressure in the portal vasculature. As a result, there is increased
production of nitric oxide and vasodilation in the splanchnic circulation as an attempt to
increase portal blood flow. Increased resistance and blood flow lead to the development of
portal hypertension, a sign of cirrhosis that is associated with a high risk of complications,
such as ascites, gastrointestinal bleeding, hepatic encephalopathy, and renal dysfunction [8].
A compensatory mechanism in response to portal hypertension is the creation of alternate
pathways for blood to travel between the portal and systemic circulation. The most clinically
relevant examples are esophageal or gastric varices, which are prone to bleeding if the
pressure exceeds the capacity of the vessel wall [10].

Portal hypertension and hepatic insufficiency lead to the distinctive clinical manifes-
tations of cirrhosis. One of the most common symptoms of cirrhosis is ascites, the accu-
mulation of fluid in the peritoneal cavity. Ascites fluid formation is due to a downstream
effect of hypoperfusion of the renal system, leading to activation of the renin–angiotensin–
aldosterone system and retention of fluid. The rise in blood volume causes more filtration
out of mesenteric vessels into the peritoneum [10]. Another common complication of cir-
rhosis is hepatic encephalopathy (HE), which is reported in 30% of patients with cirrhosis.
While its pathophysiology is not entirely understood, HE is a spectrum of neuropsychiatric
abnormalities that is thought to be due to decreased metabolism of ammonia by the liver.
Ammonia is capable of crossing the blood–brain barrier and precipitates encephalopathy by
causing swelling of astrocytes, altering pH, and disrupting cellular metabolism [11]. Acute
kidney injuries (AKIs) are also prevalent in patients with cirrhosis and manifest as a rise in
serum creatinine greater than 50% from baseline and a decrease in glomerular filtration
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rate. Other manifestations include hepatorenal syndrome, which is a specific type of renal
failure in patients with cirrhosis [8]. Other non-specific systemic manifestations of cirrhosis
include fatigue, weakness, and weight loss. Cirrhosis can also present asymptomatically,
and laboratory findings can aid in establishing a diagnosis, such as elevated liver enzymes,
thrombocytopenia, anemia, and coagulopathy [9].

3. Cutaneous Manifestations: Clinical Features
• Spider Angiomas/Telangiectasias

Telangiectasias refer to dilated small blood vessels visible on the surface of skin or
mucous membranes. Spider angiomas, also referred to as spider telangiectasias, are the
most common telangiectatic lesion seen in patients with cirrhosis. They appear as a central
erythematous to violaceous brown macule surrounded by clusters of web-like vessels
(Figure 1A,B). They are vascular dermatologic lesions which arise when the sphincteric
muscle surrounding a cutaneous arteriole fails, resulting in dilation of the arteriole and
its associated numerous thin-walled capillary branches, resulting in their spider-leg-like
appearance. They are blanchable and most commonly observed on the face, neck, upper
chest, and arms in adults, possibly due to the proximity to the superior vena cava. It is
estimated that one-third of patients with liver cirrhosis present with spider angiomas, and
they are more common in women than men [12].

 

Figure 1. Telangiectasises overlying erythematous patches on the right lower eyelid (A) and upper
chest (B).

While the exact pathogenesis is still unknown, neovascularization is a likely con-
tributor of spider angioma formation through vascular endothelial growth factor (VEGF)
and basic fibroblast growth factor (bFGF), which stimulate endothelial cell proliferation
and angiogenesis (Figure 2). Elevated levels of both VEGF and bFGF were found in the
plasma of cirrhotic patients compared to healthy controls, and the elevation of VEGF was
correlated with the size of patients’ spider angiomas [13]. Elevated levels of substance P
have also been detected in patients with MASLD cirrhosis [14]. However, spider angiomas
can also be observed in non-cirrhotic conditions, including pregnancy and patients taking
oral contraceptives, which are thought to occur due to increased estrogen levels, resulting
in increased dilation, permeability, and proliferation of vessels, which often resolve sponta-
neously following childbirth or cessation of birth control [12]. The impaired ability of the
liver to metabolize estrogen in a cirrhotic state thus also likely contributes to the formation
of spider angiomas in cirrhosis.
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Figure 2. Simplified figure illustrating the pathophysiology of spider angioma in liver cirrhosis.
VEGF: vascular endothelial growth factor; bFGF: basic fibroblast growth factor.

The presence of spider angiomas has been shown to correlate with and can act as skin
markers for hepatopulmonary syndrome and esophageal varices, two serious complications
of cirrhosis [12,15]. While a prior study suggested that the total number of spiders angiomas
and their locations could be associated with the severity of chronic liver disease, more
research is needed to determine the overall prognostic importance [16].

While spider angiomata is the most common telangiectatic lesion seen in patients
with cirrhosis, diffuse cutaneous telangiectasias, including acquired bilateral telangiectatic
macules (ABTMs), and telangiectasia macularis eruptiva perstans (TMEP) have also been
described in the setting of chronic liver disease [17].

ABTM refers to a pattern of red brown macules with telangiectasia along the upper
arms, notably, the telangiectatic nature of the macules is typically only visible via der-
moscopy. In a study characterizing the etiology of these lesions, Kim et al. found that 54%
of patients had hepatic disease, including alcoholic cirrhosis. Treatment for ABTM involves
addressing the underlying liver disease [17]. Differential diagnoses for ABTM include
erythematotelangiectatic rosacea, generalized essential telangiectasia, spider angiomata,
hereditary hemorrhagic telangiectasia, and pigmented purpuric dermatoses (PPD).

TMEP is a type of cutaneous mastocytosis that presents with pruritic erythematous
to brownish macules seen with telangiectasia, typically distributed on the trunk and up-
per extremities [18]. Unlike other mast-cell-mediated disorders, TMEP has a negative
Darier’s sign, meaning physical disruption of lesions do not result in swelling and urticaria.
Histopathology traditionally shows perivascular mast cell infiltrate. A case report by
Huang et al. describes a patient with cirrhosis and TMEP and highlights the importance
of consideration of telangiectatic disorders in cirrhosis outside of the predominant spider
angiomata. TMEP is managed with antihistamines and avoidance of hepatotoxic sub-
stances. Differential diagnoses for TMEP include urticaria pigmentosa (presents without
telangiectasia), spider angiomata (presents with spiraling vessels extending from central
arteriole and without increased mast cells on biopsy), and systemic mastocytosis [18]

• Palmar Erythema

Another cutaneous manifestation of cirrhosis is palmar erythema (Figure 3). Palmar
erythema presents as bilateral and symmetric, non-pruritic, and non-painful erythema
along the palmar surface, most commonly along both the thenar and hypothenar eminences.
It has been estimated that about 23% of cirrhotic patients present with palmar erythema [19].
It is thought to occur most frequently in the palms due to the higher density of arteriovenous
shunts and microscopic evaluation in patients with palmar erythema has shown an increase
in the dilation of capillaries and increased palmar superficial arterial and venous plexi [20].
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Again, increased estrogen levels are thought to be the mechanism associated with the
vasodilation leading to palmar erythema, as estradiol stimulates the production of nitric
oxide via nitric oxide synthase which induces vasodilation [15,20].

Figure 3. Simplified figure illustrating the pathophysiology of palmar erythema in liver cirrhosis.

As palmar erythema is associated with increased free estrogen levels, it can be a physi-
ologic change observed in pregnancy. Palmar erythema is also associated with autoimmune
diseases, including rheumatoid arthritis, Kawasaki disease, diabetes, and sarcoidosis. In
addition, palmar erythema can be drug-induced with normal liver function, with offending
medications including albuterol and topiramate or other medications that induce hepatic
damage, such as amiodarone, statins, fibric acid derivatives, and biologics [19,21].

• Jaundice

Jaundice refers to yellow to green discoloration of skin caused by the deposition
of bilirubin and its precursors. Jaundice is typically seen when serum bilirubin exceeds
between 2 and 3 mg/dL. The face, sclera, and mucous membranes (tissues with high elastin
content) are most often affected, though discoloration can be seen throughout the body [5].

The liver is the primary organ involved in bilirubin metabolism as part of the
hemoglobin breakdown process. The conjugation state of the bilirubin allows for differenti-
ation of jaundice etiologies, as follows: prehepatic, with unconjugated hyperbilirubinemia,
intrahepatic, with conjugated and unconjugated hyperbilirubinemia, and post hepatic, with
conjugated hyperbilirubinemia. Jaundice in cirrhosis is classified as intrahepatic, and the
degree of jaundice generally correlates with advancement of liver disease [5]. Jaundice is
an extremely clinically significant sign. It is a poor prognostic marker and indicates an
increased risk of complications. New-onset jaundice in a patient with cirrhosis warrants
evaluation for acute-on-chronic causes of hepatic decompensation, including drug-induced
hepatitis, infection, or biliary stricture. Treatment of jaundice involves treatment of the
underlying pathology. In the case of intrahepatic causes, treatment should prioritize appro-
priate volume status and prevention of infection or gastrointestinal bleeding. In cases where
biliary obstruction is noted, endospcoical or surgical drainage may be necessary [22,23].

• Pruritus

Pruritus is a common symptom and often an early symptom of chronic liver disease.
Pruritus typically affects the palms and soles, though it can become generalized throughout
the back, abdomen, and legs [24]. It is often chronic, though periodic, as it has been matched
to circadian rhythm and shown to be worse in the evenings. Warm weather can trigger itching
and advanced age, concomitant diabetes, and worsening liver disease are risk factors for
development of pruritus [25]. Associated excoriation, lichenification, and secondary infection
can mimic prurigo nodularis, lichen simplex chronicus, and contact dermatitis.
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Pruritus is most prevalent in patients with cholestatic pathologies, affecting 70% of those
with primary biliary cirrhosis (PBC). Further, patients with hepatitis B and C, intrahepatic
cholestasis of pregnancy (ICP), sclerosing cholangitis, bile duct carcinoma, and biliary ob-
structions have been shown to be affected at greater levels [24]. The mechanism of cholestatic
pruritus is multifaceted and likely involves bile acid accumulation, various cytokine release,
endogenous opioids, and activation of specific sensory receptors. Prior research has estab-
lished that bile salts can cause mast cell degranulation, which leads to itching [26].

T-cell involvement is likely, as when bile acids activated farnesoid X receptor, a nuclear
regulator of bile acid metabolism, increased release of IL-31, a cytokine known to induce
itching, was seen. Further, when patients with cholestatic liver pathologies were given
Cilefexor, a nonsteroidal FXR agonist, they had increased levels of IL-31 and pruritus [27].
Notably, not all patients with pruritus and chronic liver disease have elevated bile acids;
thus, newer theories implicate the release of other pruritogens lysophosphatidic acid (LPA)
and autotaxin due to hepatocyte injury in the pathogenesis. Endogenous opioids are
thought to be involved in cholestatic pruritus, as impaired clearance leads to subsequent
systemic elevation of compounds such as enkephalins and b-endorphin. These compounds
act on the known pruritis inducing mu-opioid receptor (MOR) and may downregulate
the kappa opioid receptor (KOR), an inhibitor of itch. Studies have investigated MOR
inhibitors naloxone and naltrexone for the treatment of cholestatic pruritus and showed a
decrease in scratching activity [28,29]. Recent research has shown that bile acids activate
sensory neuron receptor Mas-related G protein-coupled receptor X4 (MRGPRX4), and
murine studies have demonstrated that upregulation of MRGPRX4 results in increased
pruritus (Figure 4) [30].

Figure 4. Simplified figure illustrating the pathophysiology of pruritus in liver cirrhosis.

Treatment of pruritis in hepatic disease focuses on removal of bile acids from systemic
circulation. Cholestyramine, an anion exchange resin, which binds bile acids in the gut
lumen, is the first-line treatment [26]. Alternate therapies focus on disrupting metabolism
of potential pruritogens or blockage of the itch response and include rifampicin, naltrexone,
and sertraline [26].

• Stasis ulcers

Stasis ulcers, also referred to as venous ulcers, occur in cirrhotic patients secondarily
to portal hypertension, resulting in edema and swelling from venous incompetency.

Most commonly, the skin will initially experience statis dermatitis due to fluid leak-
age from the venous capillaries, causing inflammation and thickening of the skin. The
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edematous fluid has impaired immune cell trafficking, resulting in chronic inflammation
with mononuclear cells, fibroblast proliferation and collagen deposition, and progressive
lymphatic duct obliteration. As inflammation and interstitial edema progresses, open
ulcers may arise (Figure 5). Most commonly, the ulcers are shallow and flat, with irregular
borders that may be surrounded by discoloration [31].

Figure 5. Simplified figure illustrating the pathophysiology of stasis dermatitis in liver cirrhosis.

Stasis ulcers are most common on the lower legs due to the effects of gravity on the
microcirculation [31]. Classically, these lower leg ulcers are often refractory and difficult
to treat, but a case series revealed that decompression of the portal circulation via the
placement of a transjugular intrahepatic portosystemic shunt (TIPS) leads to complete
and sustained ulcer healing [32]. While cirrhosis is a known cause of stasis ulcers, venous
hypertension resulting in stasis ulcers can also arise secondary to heart failure, renal
failure, use of vasodilator drugs such as amlodipine, and with diseases of the lymph
vessels [31]. More research is needed to better elucidate the relationship and prevalence
between cirrhosis and statis ulcer development (Figure 6).

 

Figure 6. A well-demarcated venous stasis ulcer on the lower abdominal wall (A) and chronic ascites
in the lower abdomen (B).

• Other Skin and Nails Findings:

# Terry’s nails

Terry’s nails, coined in 1954, refers to proximal whitish discoloration of the nail bed
with a narrow (0.5–3 mm) brown to red band at the onychodermal region, seen in patients
with alcoholic cirrhosis [33].
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Prevalence of Terry’s nails in cirrhosis is approximately 25% and is hypothesized to be
caused by telangiectatic changes in the nail and hypoalbuminemia [34,35]. Though initially
discovered in cirrhosis, Terry’s nails have been described in patients with congestive
heart failure, renal disease, diabetes, tuberculosis, reactive arthritis, and as an age-related
phenomenon [34]. (Notably, when identified in younger patients, Terry’s nails are more
likely to be caused by hepatic disease, thus a high degree of clinical suspicion must be
maintained in these individuals [34].) Key differential diagnoses of Terry’s nails include
Lindsay’s nails, proximal white discoloration of approximately 50% of the nails with
blanchable distal red-brown discoloration (half and half nails) strongly associated with
chronic kidney disease and thought to be caused by azotemia. Both Terry’s and Lindsay’s
nails are a form of proximal apparent leukonychia (whitish discoloration due to disruption
of the nail plate), and one study found that 43.8% of patients at a liver disease treatment
center had leukonychia, predominantly Terry’s nails type though Lindsay’s nail type was
noted [36]. Degree of distal discoloration and whether it is blanchable (Terry’s nails are
typically non-blanching) are useful differentiating features. Treatment for Terry’s nails
involves treatment of underlying hepatic disease, though visible nail changes may take
months and lag behind resolution of other symptoms.

# Clubbing

Clubbing refers to rounded, bulging growth of the distal nail with a loss or increase in
the nail bed angle associated with chronic systemic disease.

In the case of cirrhosis, long standing hypoxia with subsequent increased blood flow
and growth factor release result in the spongy, bulbous appearance of fingernails (Figure 7).
One study found clubbing in 35% of patients with liver cell failure [37]. Clubbing has
been noted in cirrhosis in cases of advanced disease and thought to be connected to
release of hepatocyte growth factor [38]. Differential diagnoses for etiology of clubbing
include pulmonary, cardiac, and gastrointestinal pathologies. Other nail changes seen in
cirrhosis include brittle nails, onychorrhexis, and increased longitudinal striations [37]. The
myriad nail changes described in association with cirrhosis warrant comprehensive nail
examination for patients with suspected hepatic dysfunction.

Figure 7. Simplified figure illustrating the pathophysiology of clubbing in liver cirrhosis.

# Xanthomas/xanthelasma

Xanthomas refer to yellow to orange papules, plaques, or nodules, which are cutaneous
cholesterol deposits. Pathogenesis involves impaired hepatic clearance of lipoproteins,
leading to deposits of lipid-laden macrophages in the dermis (Figure 8). Lesions are
typically soft, fluctuant in growth, and asymptomatic, though they can be pruritic in the
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setting of cholestatic disease [5]. Xanthomas can occur throughout the body and in any
pathology with hypercholesterolemia, as well as secondary dyslipidemia in the setting
of hepatic disease. In patients with cirrhosis, lesions are noted to appear as eruptive
xanthomas, clusters of papules typically distributed on extensor surfaces, which appear
and resolve in the course of weeks, xanthelasma, and tendinous or planar xanthomas [39].
Xanthelasma refers to the distribution of xanthomas along the medial upper eyelid and is
associated with PBC [40]. Tendinous xanthomas (the Achilles tendon is often affected) and
xanthoma striatum palmare, in which the creases of the palms and digits appear with soft
yellow deposits, are also associated with PBC [41].

Figure 8. Simplified figure illustrating the pathophysiology of xanthomas in liver cirrhosis.

Treatment of xanthomas involves addressing hyperlipidemia; therapeutic options that
have shown success in cirrhosis-associated lesions include cholestyramine and ursodeoxy-
cholic acid (UDCA), as well as plasmapheresis in severe cases [42]. Xanthelasma may
not be refractory to pharmacological therapy, and surgical excision and laser treatment
may be necessary [43]. Differential diagnoses for xanthomas include but are not limited
to syringoma, sebaceous gland hyperplasia, milia, cutaneous sarcoidosis, and necrobiotic
xanthogranuloma [44].

# Caput medusae

Caput medusae refers to engorgement of superficial periumbilical veins and formation
of collateral vessels in response to severe portal hypertension and rerouting through
portocaval anastomoses.

The name is derived from the tortuous and snake-like appearance of the vessels and
is a cutaneous sign of severe portal hypertension; studies have shown the presence of
caput medusa in patients with hepatic dysfunction to have a positive likelihood ratio
of 9.5 for cirrhosis [45]. It is associated with increased risk of complications including
gastrointestinal bleeding and hepatic encephalopathy. When evaluating caput medusae,
blood flow toward the head and limbs is indicative of portal hypertension. General
enlargement of abdominal wall venous structures is not seen as often as caput medusa
but is also a highly specific cutaneous sign of cirrhosis [46]. Treatment for caput medusae
typically includes non-selective beta blockers carvedilol or propranolol to address portal
hypertension. Intractable cases may necessitate transjugular intrahepatic portosystemic
shunt (TIPS), and liver transplantation is definitive therapy in cirrhosis with severe portal
hypertension [47]. Differential diagnoses for caput medusae encompass any pathology
that elevates portal venous pressure, including portal vein thrombosis, right-sided heart
failure, abdominal mass or malignancy, inferior vena cava obstruction, schistosomiasis,
and Budd-Chiari syndrome [48].
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# Pellagra

Pellagra refers to the syndrome caused by deficiency of niacin (vitamin B3), an impor-
tant co-factor in metabolism. The triad of pellagra involves skin manifestations and neuro-
logical and gastrointestinal symptoms. Cutaneous manifestations are often marked pho-
tosensitivity and symmetrical erythematous-to-hyperpigmented plaques in sun-exposed
areas. Classically, there is involvement of the C3–C4 dermatome with a “collar-like” dis-
tribution. Neurologic and gastrointestinal symptoms associated with pellagra include
irritability, insomnia, general cognitive decline, encephalopathy, diarrhea, and glossitis.
Pellagra is relevant in the context of alcoholic cirrhosis, as alcohol interferes with hepatic
metabolism of B3 and with the absorption of the precursor to niacin—tryptophan. Further,
alcoholic cirrhosis is often associated with malnutrition, and, thus, insufficient intake of
vitamin B3 further predisposes individuals to deficiencies. Pellagra may present as altered
mental status, and the triad of symptoms may be subtle, and, thus, clinicians must have a
high degree of suspicion to identify this syndrome.

# Acanthosis Nigricans

Acanthosis nigricans (AN) presents as hyperpigmented, velvety plaques in intertrigi-
nous regions, including the axilla, groin, and neck. The pathophysiology of AN, which is
strongly associated with metabolic syndrome and T2DM, is likely due to hyperinsulinemia
and subsequent activation of various fibroblast growth factors. MASLD involves insulin
resistance, and, thus, AN is a potential cutaneous manifestation of this disease. A recent
cross-sectional study demonstrated that AN correlated to a greater degree of steatosis in
individuals with MASLD cirrhosis.

# Erythema Nodosum and Pyoderma Gangrenosum

Inflammatory bowel disease (IBD), with or without primary sclerosing cholangitis
(PSC), is associated with erythema nodosum or pyoderma gangrenosum. Erythema no-
dosum presents as red, tender nodules on the lower extremities. Pyoderma gangrenosum
manifests first as erythematous pustules or nodules and then spreads to adjacent skin
and develops into burrowing ulcers. Both of these skin manifestations are extrahepatic
complications of PSC, and when seen clinically, should raise suspicion for underlying
cirrhotic disorders.

4. Pathophysiological Mechanisms Linking Liver Dysfunction to
Skin Changes

The liver plays a vital role in numerous physiological processes, including the synthesis
of hormone-transporting proteins, conjugation of bilirubin, detoxification of drugs and
toxins like alcohol, and the metabolism of lipids, carbohydrates, and other nutrients [43].
Hepatic injury can impair any of these functions, potentially leading to systemic effects
that can involve the skin [43].

Hormonal imbalances resulting from liver cirrhosis have widespread effects, particu-
larly on sex hormone regulation. In the bloodstream, both testosterone and estradiol are
bound to albumin and sex-hormone-binding globulin (SHBG), with testosterone having a
higher affinity for SHBG [49]. Damage from cirrhosis results in impaired hepatic clearance
of estrogen secondary to portal hypertension, decreased testosterone production, elevated
SHBG levels, and dysfunction of the hypothalamic–pituitary axis [50]. Increased SHBG
levels are thought to result from upregulated hepatic synthesis, driven by excess estrogen
and diminished testosterone-mediated suppression [50]. Because SHBG preferentially
binds testosterone, free testosterone levels are further disproportionately reduced [51,52].
Excessive estrogen contributes to several dermatological manifestations commonly seen in
cirrhosis, such as spider angiomas and palmar erythema [52].
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Dysfunction of the bilirubin cycle due to liver cirrhosis can cause elevation of both
unconjugated and conjugated bilirubin [53]. Fibrosis of hepatic parenchyma from liver
cirrhosis disrupts liver structure and function. Damage to hepatocytes results in decreased
hepatic intake of unconjugated bilirubin and decreased conjugation [54]. Hepatocellular
dysfunction and scar tissue compression of bile ducts also result in impairment of excretion
of conjugated bilirubin into bile [54]. The elevation of bilirubin levels beyond 2.5–3.0
mg/dL leads to jaundice [5].

Fat malabsorption due to hyperbilirubinemia from liver cirrhosis can lead to nu-
tritional deficiencies in fat-soluble vitamins A, D, E, and K [55]. Damage to hepatic
parenchyma also contributes to decreased storage and impairment of the conversion
of vitamins to their metabolically active forms [55]. In the skin, vitamin A is integral
to maintaining the specialized epithelial surfaces of the body and deficiency can cause
inappropriate keratinization of stratified squamous epithelium [56]. Low vitamin D has
been associated with alopecia areata [15]. Collagen cross-linking was accelerated in rats
with vitamin E deficiency [57]. Vitamin K is necessary for the formation of clotting factors
in the coagulation cascade; deficiency can present as purpura, ecchymoses, and gingival
bleeding [58].

Autoimmune liver conditions, including primary biliary cholangitis (PBC), primary
sclerosing cholangitis (PSC), and autoimmune hepatitis (AIH), have also been associated
with dermatologic conditions. For example, PBC causes destruction of intrahepatic bile
ducts leading to cholestasis and resultant dyslipidemia, which can lead to the formation
of cutaneous xanthomas. Xanthomas often appear as soft yellow-brown papules/plaques
and are commonly found on the eyelids (referred to as xanthelasma) or skin folds, such
as on the palmar creases and are most commonly described in patients with familial
hypercholesterolemia. Interestingly, xanthomas in PBC have been associated with an
abnormal lipoprotein called lipoprotein X (Harris). Additionally, AIH has been associated
with a variety of additional autoimmune-mediated cutaneous disorders, including vitiligo;
psoriasis; alopecia; autoimmune bullous diseases such as pemphigus vulgaris/dermatitis
herpetiform; neutrophilic dermatoses such as pyoderma gangrenosum; and lichen planus.
As patients with AIH often receive immunosuppressive treatment, they are also at an
increased risk of non-melanoma skin cancer.

Additional cutaneous manifestations of liver cirrhosis include cyanosis and digital
clubbing, typically only seen in patients with pulmonary complications, such as hep-
atopulmonary syndrome (HPS) and portopulmonary hypertension (POPH). Though the
exact pathophysiology remains unclear, the occurrence of intrapulmonary vascular dilata-
tions in advanced hepatic disease disrupts pulmonary gas exchange, which can lead to
ventilation–perfusion mismatch. In patients presenting with vague pulmonary symptoms,
the presence of cyanosis and digital clubbing, in conjunction with other cutaneous findings
of advanced liver disease, can aid in identification of HPS or POPH in advanced stages
of cirrhosis. Identification of these complications is critical, particularly in evaluation for
liver transplantation.

5. Diagnostic and Prognostic Value of Skin Signs
Cutaneous skin findings are one of the earliest indicators of hepatic dysfunction that

leads clinicians to suspect a diagnosis of cirrhosis. The presence of multiple cutaneous
skin manifestations, such as jaundice, pruritus, palmar erythema, and spider angiomas,
further suggests cirrhosis [5]. Understanding these dermatologic manifestations and using
them as critical diagnosis and prognostic indicators allows clinicians to help optimize
patient care and improve clinical outcomes in cirrhotic patients. Jaundice stems from
hepatocyte failure or biliary obstruction that causes the elevation of bilirubin accumulation
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reflecting advanced-stage cirrhosis [8]. Cholestasis and bile acid deposition on the skin
leads to pruritus, which is also associated with advanced cirrhosis and worse quality of
life measures [59]. Palmer erythema with symmetric redness on the hands due to elevated
nitric oxide and estrogen levels reflects peripheral vasodilation [60]. Portal hypertension
and impaired hepatic metabolism of estrogen in advanced stages of cirrhosis lead to spider
angiomas on the face, neck, upper chest, and arms [16]. A large area, a significant number,
or atypical locations of spider angiomas are correlated with higher severity of chronic liver
disease [61].

Distinguishing skin findings that occur in patients with liver cirrhosis from those that can
also occur in patients without liver cirrhosis can be challenging. It requires a holistic approach,
assessing the patient’s clinical picture while integrating the skin manifestations with other
physical exam findings and diagnostic modalities. While certain findings, such as Terry nails,
spider angiomata, palmar erythema, jaundice, and caput medusae, can be more specific in
cirrhosis, they can also occur in other diseases. However, their presence should prompt a
comprehensive liver evaluation. In contrast, there are many other less specific findings, such
as pruritus and xerosis, that may be seen in various systemic conditions. An astute clinician
should utilize physical exam findings along with other data to evaluate for different etiologies
that may be causing those skin manifestations to improve early diagnosis.

Although pruritus and other skin manifestations of cirrhosis may have limited diag-
nostic value, they play a crucial role in assessing patients’ quality of life. These symptoms
hold significant clinical importance, particularly for symptom management and improving
patient outcomes. Having said that, there have been data showing some association of
certain skin manifestations with advanced disease. Prior studies have showed that pa-
tients who have more spider angiomas tend to have higher serum bilirubin and longer
prothrombin time, both of which are markers of more advanced liver disease. Further-
more, there have been reports suggesting that the severity of cutaneous manifestations
often parallels that of hepatic dysfunction which is measured by Model for End-Stage
Liver Disease (MELD) scores and Child–Pugh classifications. Serum bilirubin quantifies
jaundice and directly contributes to both MELD and Child–Pugh calculations. Pruritus
intensity shows a positive association with bilirubin levels and MELD scores in cholestatic
cirrhosis [59]. When spider angiomas appear on the chest or abdomen, it is associated
with a higher MELD score (10.77 ± 6.76 versus 7.68 ± 5.42, p = 0.003), indicating a higher
mortality [16]. Child–Pugh classification can be integrated with cutaneous manifestations
to assess disease severity. These data, while scarce, suggest a possible role of cutaneous
manifestations in evaluating the degree of cirrhosis. Thus, clinicians need to recognize
and identify the presence of these characteristic skin changes and their associations with
the stage of cirrhosis. Further research is warranted to better elucidate the diagnostic and
prognostic value of different skin manifestations in liver cirrhosis.

The following table summarizes the key dermatologic manifestations, their prevalence
in liver cirrhosis, and their clinical relevance based on available literature (Table 1).

While the data evaluating the prognostic and diagnostic value of cutaneous entities
in cirrhosis are limited, there is a growing body of literature showing the impact of skin
symptoms on patients’ quality of life. For instance, pruritus is associated with poor sleep
and psychological impairment, which lead to worse quality of life. Skin manifestations in
cirrhosis impose a significant burden, negatively impacting physical comfort, sleep, mental
well-being, and social life. Regular evaluation and focused treatment of these symptoms
are vital to enhancing quality of life and patient-centered outcomes.



Livers 2025, 5, 37 13 of 18

Table 1. Key skin findings in liver cirrhosis, their prevalence, and clinical relevance.

Skin Manifestation Prevalence in Cirrhosis Clinical Relevance

Spider Angiomas 33–40% More specific for cirrhosis; associated with advanced
disease and portal hypertension

Palmar Erythema 23–30% More specific for cirrhosis; reflects hyperestrogenism
and advanced disease

Jaundice 28–47% Indicates impaired bilirubin metabolism; maker of
decompensation

Pruritus 39% Nonspecific; common in cholestatic liver disease;
impacts quality of life

Stasis Ulcers <5% Nonspecific; may indicate severe hypoalbuminemia
or venous insufficiency

Terry’s Nails 25.6% Highly specific for cirrhosis; associated with
advanced disease

Clubbing 5–15% Nonspecific

Xanthomas <5% Nonspecific

Caput Medusae 1–5% More specific for portal hypertension and advanced
cirrhosis

6. Management Implications
The management of cutaneous manifestations of cirrhosis relies on addressing the

underlying hepatic dysfunction. Antiviral therapies that treat hepatitis B and C reduce liver
inflammation and, thus, reduce spider angiomas and pruritis. Abstinence from alcohol
and nutritional support can resolve palmer erythema in alcoholic cirrhosis [62]. Liver
transplantation remains a definitive treatment for end-stage cirrhosis, which can lead to
the resolution of these cutaneous symptoms [61]. Management of pruritis relies on the
traditional first-line treatment of cholestyramine, which is a bile acid sequestrant that can
decrease the amount of bile acid in the serum [63]. However, other studies have suggested
a transition of first-line treatment to fibrates, as it provides a safer profile and anticholestatic
properties [64]. Antihistamines and topical corticosteroids remain as other options for
the symptomatic management of pruritis. Jaundice treatment primarily follows treating
the underlying liver dysfunction. Monitoring cutaneous signs provides a simple, non-
invasive method to assess the disease progression and treatment response. At baseline,
these cutaneous signs should be identified and continually documented throughout to
establish any systemic improvement or worsening of hepatic function.

7. Overall Importance of Recognizing and Addressing Cutaneous
Manifestations of Liver Cirrhosis

Cutaneous signs of advanced liver disease may provide some insight into the severity
of hepatic dysfunction and overall prognosis. For example, one study determined that the
presence of at least one of four characteristic skin findings (spider naevi, palmar erythema,
nail changes, or bleeding) was associated with the presence of severe fibrosis or cirrhosis.
Conversely, only a low percentage of patients were found to have advanced liver disease
in the absence of these findings [6]. Patients with spider nevi in particular were more
than four times more likely to have severe liver disease [65]. Furthermore, the presence of
subcutaneous collateral vessels upon physical exam predicted worse outcomes in patients
with cirrhosis [66].
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Skin findings may serve as early non-invasive indicators of advanced liver disease.
Given their potential prognostic significance, they could provide a more accessible and cost-
effective tool in the assessment of advanced liver disease. Therefore, dermatologists may
play an important role in the multidisciplinary care team for these patients. For one, early
identification of characteristic skin findings by dermatologists can prompt further testing,
facilitate more rapid diagnosis, and improve long-term outcomes [60,67]. Additionally, in
patients with pre-existing liver disease, dermatologists can play a role in monitoring for
findings suggestive of illness progression.

Despite the potential clinical utility of cutaneous findings in characterization of severe
liver disease, there are still significant limitations to its application. Variation among
individual patients may impact the prognostic value of skin findings. Moreover, many of
these findings lack sensitivity for advanced liver disease, thus limiting their usefulness
for screening otherwise asymptomatic individuals without a high suspicion for advanced
liver disease. For example, spider angiomas have a high association with pregnancy due
to the hormonal changes that take place during gestation [5]. Lastly, the identification
of any cutaneous lesion can vary widely based on skin tone, further necessitating the
incorporation of diversity in research and medical education materials.

One of the essential components to provide a holistic approach to patient care is
the collaboration between dermatologists and hepatologists for patients with skin mani-
festations of liver cirrhosis. Early recognition of the skin presentations of liver cirrhosis
by dermatologists can lead to timely referral and early diagnosis, potentially preventing
disease progression and improving patient outcomes. On the other hand, hepatologists
should also consider prompt dermatology referrals that can help in further addressing
patients’ symptoms and improving quality of life. A multidisciplinary collaborative ap-
proach can help in improving patient education and understanding of their disease and
even adherence to treatment and follow-up.

8. Future Directions
The integration of dermatologic screening into the routine clinical care of patients

suspected to have cirrhosis can facilitate earlier diagnosis. Cirrhosis management reduces
the risk of serious complications and liver decompensation if initiated early, while signifi-
cantly improving a patient’s quality of life [62]. Further research is needed to establish how
specific cutaneous manifestations correlate to the severity and progression of cirrhosis. For
example, spider angiomas can be seen in one-third of patients with cirrhosis and correlates
with the frequency of esophageal varices, a complication of liver cirrhosis that can lead to
hemorrhage [15,62]. Additionally, examining the psychosocial impact of cutaneous mani-
festations could help determine if dermatological interventions should be incorporated as
part of the standard of care for cirrhosis patients.

Integrating the skin manifestations of liver cirrhosis and their underlying pathophys-
iology, diagnostic significance, and prognostic value into medical curricula and training
programs offers a valuable opportunity to enhance early recognition among healthcare
trainees. Educating medical students and residents on these cutaneous signs and their
clinical implications can build clinical skills needed for the detection of liver disease at
an earlier stage, prompting timely referrals, diagnosis, and management. Understanding
the pathophysiology behind these disorders can also help in fostering further research
studies to explore these biochemical pathways. This can also foster a collaborative mul-
tidisciplinary approach between hepatology and dermatology, providing a more holistic
approach to patient care.
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9. Conclusions
Cutaneous manifestations of liver cirrhosis reflect the underlying systemic dysfunction

and can serve as early indicators of hepatic pathology. Non-specific signs such as spider
angiomas, palmar erythema, jaundice, and pruritus may precede more overt clinical symp-
toms and offer valuable diagnostic and prognostic insights. Given their accessibility during
physical examination, these dermatologic features should be routinely assessed in patients
at risk for chronic liver disease. Regular skin evaluations can facilitate earlier detection of
liver cirrhosis, allowing for timely diagnostic workup, initiation of management strategies,
and improved patient outcomes. A thorough dermatological examination can aid in the
assessment of liver cirrhosis by identifying skin manifestations that are more specific to
liver disease, such as spider angioma, palmar erythema, and Terry’s nails. These findings,
when interpreted in the context of other clinical and laboratory data, are often associated
with advanced liver disease and clinically significant portal hypertension, and their pres-
ence should prompt a comprehensive evaluation for signs of decompensation. Increasing
clinician awareness and education regarding the dermatologic signs of liver cirrhosis is
essential. By recognizing these cutaneous clues, healthcare providers can intervene earlier,
mitigating complications and enhancing the quality of care for individuals with or at risk
for liver cirrhosis.
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