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Abstract 

X-linked centronuclear myopathy (XLCNM) is a rare disease which sometimes is accompanied by extramuscular 

complications. We report a 15 month old boy with XLCNM and hepatic failure due to peliosis hepatis. Liver 

transplantation of a full size organ was performed successfully. This is the first report of liver transplantation in a patient 

with XLCNM and liver hemorrhage due to peliosis hepatis. Patients with XLCNM should undergo a close hepatological 

monitoring and corresponding treatment. 

 

Abbreviations: ALT: Alanine Aminotransferase; AST: 
Aspartate Aminotransferase; CT: Computed Tomography; 
GGT: Gamma Glutamyl Transpeptidase, PH: Peliosis 
Hepatis; PRBC: Packed Red Blood Cells; WBC: White 
Blood Cell(s); XLCNM: X-Linked Centronuclear Myopathy 
 

Introduction 

     X-linked centronuclear myopathy (XLCNM), also 
known as X-linked myotubular myopathy (XLMTM) is 
characterized by congenital mild to severe muscle 
weakness due to mutations in the myotubularin gene 
(MTM1; MIM 300415). Major histopathological finding is a 
high amount of small myofibres with centrally located 
nuclei [1]. Although the prognosis had long been 

considered desperate, almost two thirds of males survive 
nowadays infancy. Nevertheless the majority of patients 
require initial ventilatory support [2,3]. Patients who 
survive the first year of life continue to have significant 
morbidity and early mortality. The cause of death is 
usually related to respiratory failure. Liver associated 
symptoms may be impaired liver function, gall stones, 
elevated liver enzymes and in single cases liver 
hemorrhage on the base of peliosis hepatis (PH) [4]. In the 
medical literature 8 patients with XLCNM and peliosis 
hepatis are described [4-9]. The pathophysiological 
mechanisms of peliosis hepatis are unknown. The entity is 
characterized by blood filled cystic areas in the 
perisinusoidal space or in the sinusoids of the liver. In 
patients besides myotubular myopathy PH is in single 
cases associated with other chronical diseases like cystic 
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fibrosis, malnutrition, fanconi anemia, tumors of the 
adrenal glands, Marfan syndrome, congenital heart 
defects, and after kidney transplantation [10]. 
Predominantly in adults an association with certain 
therapeutic drugs was observed [11], as well as infection-
associated cases, especially with Bartonella henselae [12]. 
 

Case Report 

     A 15 month old boy with XLCNM was admitted to our 
hospital with abdominal pain, paleness and fatigue since 
the morning. He was the first child of his healthy parents. 
He was born at term by ceasarean section due to 
polyhydramnion and impaired intrauterine movement. 
Postnatally severe muscular hypotonia with secondary 
respiratory failure required ventilator support. In 
suspicion of a neuromuscular disease muscle biopsy was 
performed, followed by histopathological diagnosis of 
XLCNM. The clinical diagnosis was subsequently 
confirmed by sequence analysis of the MTM1 gene 
revealing a carrier status in the patient and his mother. 
 
     After hospital discharge at 13 weeks of life he still 
required respiratory support by high flow device without 
additional oxygen; at daytime he was breathing 
spontaneously without any support. Past medical history 
since his initial hospital discharge included respiratory 
syncytial virus pneumonia, severe secondary 
developmental delay and bilateral maldescensus testis. 
Intermittent elevated transaminases and cholestasis 
parameters were recorded which almost normalized 
under a therapy with ursodeoxycholic acid. 
 
     Three days prior to admission a routine check had been 
carried out showing normal linear growth (60th 
percentile, body weight < 3rd percentile, head 
circumference < 3rd percentile) and delayed motoric 
development. The cognitive stage was normal. Blood 
analyses were without pathological findings (wbc 6.8/nl; 
hemoglobine 13.5 g/dl, direct bilirubine 0,14 mg/dl, ALT 
33 U/l, AST 41 U/l, GGT 20 U/l). One day before 
admission measles, mumps, and rubella vaccination had 
been carried out. 
 
     On admission, the patient was in a reduced stage, pale, 
tachycardic with epigastric abdominal pain. Blood 
analysis showed wbc 6,5/nl, hemoglobine 4,8 g/dl; 
platelets 5/nl, total bilirubine 0.53 mg/dl, direct 
bilirubine 0.44 mg/dl, ALT 1390 U/l; AST 1199 U/l, GGT 
20 U/l. Erythrocytes and platelets were substituted 
immediately. Ultrasonography showed no free fluid in the 
abdomen. 
 

     A few hours later, a rapid decrease of blood pressure, 
bradycardia and decrease of oxygenation occurred. The 
patient could be stabilized under cardio-pulmonary 
resuscitation with fluid therapy and katecholamins. Now, 
abdominal ultrasound showed extensive abdominal fluid 
most likely severe intraabdominal hemorrhage. After CT 
scan laparotomy was performed which showed a 
massively enlarged liver with hemorrhagic parenchyma, 
necrotic areas and subcapsular hematoma which had lead 
to rupture of the liver capsule, as well as blood in the 
abdomen. Histological examination of resected liver tissue 
afterwards led to the diagnosis of peliosis hepatis. The 
bleeding could be stopped and abdomen was packed and 
closed with a patch. After four days a second look-
operation was performed. The bleeding could be stopped, 
but massive liver damage led to liver failure and necessity 
for liver transplantation as the only curative therapy. 
After stabilization six days after admission liver 
transplantation was performed (full size organ of a 15 
month old donor). The explanted organ showed 
hematoma and extended necroses (Figure 1), histology 
showed extended hemorrhages into the parenchyma, 
surrounded by parenchyma necroses, as well as 
hemocongestion. In the environment of the hemorrhage 
there were hepatocytes with multiple nuclei and 
plurivascular steatotic liver epithelia with a degree of 
steatosis of 20-30%. On posttransplant days 6, 9 and, 13 
the abdominal wall was closed stepwise. 
 
     The situation was complicated by hemostasis 
problems, an early rejection with rising transaminases 
and cholestasis parameters from day 7 after 
transplantation, and a thrombus 2 cm in diameter in the 
right heart ventricle, first detected at day 7 after 
transplantation. 
 

 
Figure 1: Cut surface of the explanted liver 
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     After the acute bleeding event on the day of admission 
until liver transplantation the patient was treated with 
heparin, first because of dialysis, afterwards to prevent 
thrombosis after transplantation. Until transplantation he 
received 12 PRBC, 17 platelet concentrates, once 
tranexamic acid, 3 factor seven concentrates and 1 
fibrinogen concentrate. After liver transplantation the 
patient had a sufficient spontaneous diuresis. The need 
for platelet and erythrocyte transfusion decreased after 
transplantation, 5 days after transplantation substitution 
of blood components was no longer necessary. Due to the 
thrombus in the right ventricle on day 7 after 
transplantation we switched from unfractionated to low 
molecular weight heparin, anticoagulation was controlled 
by measuring of factor anti-Xa. 
 
     Ten days after transplantation acute rejection was 
treated by high dose steroids for 6 days. In the course of 
treatment persistent elevated transaminases and 
cholestasis parameters were noticed. Biopsy showed 
signs of ischemia. As there were no signs of poor 
perfusion during the operation and in sonographic 
controls, we discussed a possible large for size 
“constellation after full size transplantation. In the further 
course cholestasis parameters decreased gradually, organ 
function was normal at any time. 
 
     After post-transplant treatment was completed, the 
patient was transferred to a neuropediatric rehabilitation 
unit. He still needed respiratory support for several hours 
a day. Neurological situation improved slightly. After 5 
months discharge with domestic nursing service is 
planned. 

Discussion 

     This is the first report about liver transplantation in a 
patient with XLCNM after liver hemorrage and 
consecutive liver failure due to peliosis hepatis. In the 
literature 8 cases with liver hemorrhage in patients with 
XLCNM are described. In 6 cases the patients died, in one 
patient the bleeding could be stopped by embolization of 
the hepatic artery, the patient survived with sufficient 
liver function [8]. A further patient survived after surgery 
and consecutive conservative therapy [5]. However, in 
both patients it remains unclear, if hepatic bleeding re-
occurred in the later course or not. 
 
     Clinical manifestations of peliosis hepatis are variable. 
There are asymptomatic cases, detected only by 
ultrasonography routine checks, as well as lethal courses 
with bleeding and liver rupture. The clinical course is 
variable as well. Drug-induced cases can improve after 

withdrawal of medication; infection-related courses can 
be cured by intensive antibiotic therapy. 
 
     The etiopathogenesis of peliosis hepatis in patients 
with XLCNM is poorly understood. The defect MTM1 
protein in XLCNM is a main regulator of the desmin 
cytoskeleton as well as mitochondrial homeostasis, 
specifically in skeletal muscles [13]. Interestingly desmin 
is also expressed in the hepatic stellate cells within the 
liver sinusoids suggesting dysregulation of the desmin in 
liver cell cytoskeleton as a possible cause for hepatic 
damages in XLCNM patients. In support of this desmin-
positive cells were detected only in the endothel of liver 
vessels, but not in the sinusoids of PH-affected liver of the 
patient with XLCNM which could elucidate the correlation 
between XLCNM and PH [9]. 
 
     To the best of our knowledge liver transplantation in 
peliosis hepatis-caused liver failure has been reported 
three times in adults so far [14-16]. In two cases and 
association to oral contraceptives was suspected, in the 
third case a clear trigger for the liver failure could not be 
found. In those cases liver transplantation was performed 
months to years after diagnosis of hepatopathy. To our 
knowledge there is no case of liver transplantation in 
children with peliosis hepatis. 
 

Conclusion 

     This is the first case of successful liver transplantation 
in a patient with XLCNM and hepatic failure after liver 
hemorrhage. Patients with XLCNM should undergo a close 
hepatological monitoring and corresponding treatment. 
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