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Abstract

Friedreich Ataxia (FA) is a rare autosomal recessive neurodegenerative disorder characterized by progressive ataxia,
cardiomyopathy, and diabetes mellitus [1-3]. Hepatocellular carcinoma (HCC) is an unusual complication in FA patients, with
few cases reported in the literature [4-10]. We present a case of a young Sudanese female with FA who developed HCC,
highlighting the rare association and discussing the potential pathophysiological mechanisms. The patient presented with
abdominal pain, vomiting, and weight loss. Imaging studies revealed a liver mass consistent with HCC. After histopathological
confirmation, the patient underwent treatment, but the prognosis remained poor. This case emphasizes the importance of
considering liver complications in FA patients However, HCC occurring in patients with FA is exceedingly rare, with only a few
cases documented. This case report presents a young Sudanese female with FA who developed HCC, providing insight into the
possible connection between mitochondrial dysfunction in FA and hepatocarcinogenesis.
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Introduction

Hepatocellular carcinoma (HCC) is the most common primary
liver tumor and the sixth most common cause of cancer worldwide.
Cirrhosis is present in 75— 90% of individuals with HCC and is an
important risk factor for the disease. The risk is between 1% and 5%
in cirrhosis caused by hepatitis B and C. There is also an increased
risk of cirrhosis due to hemochromatosis, alcohol, NASH, and
al-antitrypsin deficiency [11-15]. A genetic neurodegenerative
condition known as Friedreich ataxia is brought on by a decrease
in the expression of the mitochondrial frataxin protein. Making
up half of all hereditary ataxias, this is the most prevalent type
of ataxia. It can manifest in its classic form or association with
a vitamin E deficiency syndrome determined by genetics; both
forms are clinically identical. Friedreich’s ataxia presents before 25
years of age with progressive staggering gait, frequent falling, and
titubation. The lower extremities are more severely involved than
the upper limbs [13-17]. Dysarthria occasionally is the presenting

symptom; rarely, progressive scoliosis, foot deformity, nystagmus,
or cardiomyopathy is the initial sign. Patients with Friedreich’s
ataxia have undetectable or deficient levels of frataxin mRNA,
compared with carriers and unrelated individuals; therefore, it
seems that the illness is brought on by a loss of the protein frataxin
expressed. A mitochondrial protein is called frataxin engaged in
the balance of iron. Iron build-up in mitochondria is caused by
the mutant frataxin gene’s iron transporter no longer coding for it,
which produces intramitochondrial iron that is oxidized. Too much
oxidized iron causes irreversible cell damage and the oxidation of
cellular components as a result[15-23].

Case Presentation

Patient Information: A 24-year-old Sudanese female, diagnosed
with Friedreich ataxia at the age of 15, presented to our clinic in
Elmek Nimer University Hospital with complaints of right upper
quadrant abdominal pain, vomiting, weight loss, and generalized
fatigue over the past five months. She had no history of liver disease
alcohol use or significant exposure to hepatotoxic substances. No
past medical history of diabetes mellitus and hypertension. Her
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family history was significant for consanguinity, with one sister
and two brothers with Friedreich ataxia with no known history of
malignancies. Her diagnosis of FA is based on clinical examination
and a strong family history of Friedreich ataxia.

Clinical Examination: On physical examination, the patient
had signs of progressive ataxia, dysarthria, and distal muscle
weakness consistent with her FA diagnosis. There was moderate
hepatomegaly on abdominal palpation but no signs of jaundice or
ascites were noted.

Investigations: Routine laboratory investigations showed mildly
elevated liver enzymes (AST, ALT) and elevated alpha-fetoprotein
(AFP) levels (400 ng/ mL).

An abdominal ultrasound revealed a hypoechoic focal hepatic
mass in the right lobe of the liver measuring 8 cm in diameter.

Subsequent contrast-enhanced CT of the abdomen confirmed a
heterogeneous liver mass with arterial enhancement and venous
washout, suggesting hepatocellular carcinoma. No evidence of
chronic liver disease or cirrhosis was observed Figure 1.

Histopathology: A liver biopsy was performed, and
histopathological analysis confirmed the diagnosis of
hepatocellular carcinoma. There was no evidence of underlying
cirrhosis or chronic viral hepatitis.

Treatment: The patient was deemed unsuitable for surgical
resection due to the size and location of the tumor. She was started
on palliative care with transarterial chemoembolization (TACE) as
a means of controlling tumor progression.

Unfortunately, the patient’s clinical condition deteriorated, and she
succumbed to her illness three months after diagnosis.

Figure 1: Contrast-enhanced CT of the abdomen show a heterogeneous liver mass with arterial enhancement and venous washout,
suggestive of hepatocellular carcinoma. No evidence of chronic liver disease or cirrhosis was observed.
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Discussion

Friedreich Ataxia (FA) is a mitochondrial disorder, and
accumulating evidence suggests that mitochondrial dysfunction
plays a role in carcinogenesis [5-9]. The frataxin deficiency seen in
FA leads to impaired iron-sulfur cluster biosynthesis, resulting in
mitochondrial iron overload and increased oxidative stress. These
mechanisms may contribute to DNA damage and, ultimately,
tumorigenesis, including the development of hepatocellular
carcinoma. HCC typically arises in the setting of chronic liver
disease, most commonly due to viral hepatitis or cirrhosis.
However, our patient had no history of chronic liver disease, and
imaging revealed no signs of cirrhosis. This implies that different
mechanisms, perhaps connected to the oxidative stress and
mitochondrial dysfunction seen in FA patients, may be involved in
the development of HCC in FA patients [24-27].

While rare, this case underscores the importance of considering
the possibility of liver malignancies in FA patients, especially in
those presenting with nonspecific symptoms such as abdominal
pain or weight loss. Given the poor prognosis associated with
HCC, early detection and monitoring for liver abnormalities in FA
patients could be critical.

To our knowledge, this is one of the few reported cases of HCC
occurring in a patient with FA.

This case highlights the need for further research into the
relationship between FA and hepatocarcinogenesis, particularly
regarding the role of mitochondrial dysfunction in cancer
development.

Conclusion

This case report describes a rare occurrence of hepatocellular
carcinoma in a young Sudanese female with Friedreich Ataxia.
While FA is not typically associated with liver malignancies,
mitochondrial dysfunction, and oxidative stress may play a role
in the development of HCC in these patients Clinicians should
remain vigilant for the possibility of liver disease in FA patients,
particularly when nonspecific symptoms such as abdominal pain
or weight loss are present.

Further research is needed to explore the pathophysiological
mechanisms linking FA with cancer and to determine appropriate
screening strategies for this rare association.
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