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Abstract 
The clinical spectrum of perinatal infection varies from asymptomatic infection or mild disease to severe systemic involvement. The aim of 
this paper is to present a severe intrauterine infection, which led to difficulties in diagnosis and unfavorable evolution. Case presentation: 
M.E., 6-weeks-old, born small for gestational age, was admitted in our Hospital for gastrointestinal signs: diarrhea, abdominal distension, 
observed three days earlier. Clinical and biological exams revealed hepatic disease related with hepatic cytolysis and cholestasis. Abdominal 
ultrasound showed large amounts of ascitic fluid, cirrhotic liver, enlarged portal vessel with hepatopetal flow, normal gallbladder and biliary 
tract. Computed tomography (CT) angiography revealed a wide hepatic artery, the presence of portal vein and absence of splenic vein. 
Serology detected IgM anti-cytomegalovirus antibodies. Postmortem histological exam confirmed the liver cirrhosis; cell free cytomegalovirus 
(CMV) antigens were found among alveoli with atelectasis. Discussion: The onset of hepatic disease was acute or chronic? Anamnesis 
offered reliable diagnostic criteria for intrauterine infection (flu during first trimester of pregnancy, intrauterine growth restriction, prolonged 
jaundice). The mother had been tested for all TORCH (toxoplasmosis, other agents, rubella, cytomegalovirus, herpes simplex) infections other 
than CMV. The strict liver cell tropism raised questions regarding virulence, host immunology or the existence of other disease (vascular?) 
Conclusions: Liver cirrhosis at this age is very rare; the most frequent etiology is viral. The late diagnosis of this case led to the impossibility 
of etiological treatment. 
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 Introduction 

Cytomegalovirus (CMV) is the largest member of the 
herpesvirus family, with a double-stranded DNA genome, 
capable of encoding more than 200 potential protein 
products. CMV induces the most common congenital viral 
infection, occurring in 0.4–2.3% of all live births, and  
is probably a common cause of mental retardation and 
nonhereditary sensorineural deafness in children [1]. 

Infants may acquire CMV infection from the mother 
because of intrauterine infection, perinatal infection or 
postnatal infection [2]. Postnatal acquired CMV infection 
in immunocompetent patients is generally subclinical but 
may sometimes give rise to mild and self-limited mono-
nucleosis-like syndrome [2]. 

The clinical spectrum of perinatal infections varies 
from asymptomatic infection or mild disease to severe 
systemic involvement. CMV hepatitis is relatively common 
in early ages, especially early infancy, and, during this 
period, is associated with cholestasis [3]. CMV infection 
in infancy is important since it might result in cirrhosis and 
even death [4]. Severe neonatal symptoms of congenital 
CMV occur more often in infants born to mothers with 
primary infection in pregnancy. Typical clinical findings 
can only be found in about 10–15% of newborns from 
mothers with primary CMV infection [5, 6]. These clinical 
findings include intrauterine growth restriction (IUGR), 
microcephaly, petechiae, hepatosplenomegaly, chorio-
retinitis, jaundice, cytopenia, causing a mortality rate of 
about 10–30% in infants with neonatal manifestations of 
congenital CMV [7]. 

Aim 

The aim of this paper is to present a severe intra-
uterine infection, which led to diagnosis difficulties and 
an unfavorable evolution. Consent was obtained from 
the parents and the Ethical Committee of the Hospital. 

 Case presentation 

M.E., 6-weeks-old, male, born small for gestational 
age (birth weight 2350 g <3 percentile, birth height 47 cm 
<3 percentile, head circumference p35–50), was admitted 
in “Louis Ţurcanu” Emergency Hospital for Children, 
Timişoara, Romania, in July 2014, for gastrointestinal signs: 
diarrhea, abdominal distension, observed three days earlier. 
The mother had been diagnosed with viral pneumonia 
and treated with symptomatic medication at 20 weeks of 
pregnancy. Clinical examination at admission revealed 
weight <3 percentile, pallor, jaundice, cutaneous trophic 
alterations, tachypnea, tachycardia (190–210 bpm), abdo-
minal distension with a positive fluid wave test, accelerated 
intestinal transit – seven stools/day, enlarged liver and 
spleen, left inguinal hernia, somnolence and incomplete 
archaic reflexes. Biological exams showed hepatic disease 
with cytolysis [aspartate transaminase (AST) 82 U/L, 
alanine transaminase (ALT) 201 U/L] and cholestasis 
[direct bilirubin (DB) 102 μmol/L, total bilirubin (TB) 
136 μmol/L, gamma-glutamyl transferase (GGT) 160 U/L, 
alkaline phosphatase (ALP) 1064 U/L]. Hypoproteinemia 
with hypoalbuminemia (proteins 37.7 g/L, albumins 20 g/L) 
and alteration of coagulation was observed [prothrombin 
time 34 s, prothrombin index 20.2%, activated partial 
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thromboplastin time (APTT) 42/30 s, international norma-
lized ratio (INR) 3.24]. Complete blood count (CBC) 
showed a hemoglobin level of 10 g/dL and low platelet 
count (120 000/mm3). Stool analysis results were normal. 
Protein was found in urine with red blood cells (RBCs) 
3–4/high-power field (HPF), white blood cells (WBCs) 
8–10/HPF. Peritoneal fluid obtained by paracentesis was 
culture negative transudate. Abdominal ultrasound revealed 
large amounts of ascites, nodular echo texture of the liver 
characteristic of cirrhosis, enlarged portal vessel with 
hepatopetal flow, normal gallbladder and biliary tract. 
Computed tomography (CT) angiography revealed a wide 
hepatic artery (Figure 1), the presence of portal vein and 
absence of splenic vein (Figure 2). 
 

Figure 1 – CT angiography, 
arterial phase: increased 

diameter of the hepatic artery, 
micronodular structure  

of the liver, ascites. 

Figure 2 – CT angiography, 
portal phase: absence of the 

splenic vein, ascites, 
hepatomegaly. 

 

Markers were sero-negative for infection with hepatitis 
viruses A, B or C and positive for CMV (both IgM and 

IgG). The patient received albumin, fresh frozen plasma 
(FFP) and packed cell during the admission. Further 
treatment included fat-soluble vitamins. Ganciclovir therapy 
was not instituted, given the rapid, unfavorable evolution. 
Postmortem macroscopy revealed important liver enlarge-
ment, micronodularity, green discoloration due to marked 
cholestasis, all elements of primary biliary cirrhosis, end 
stage (Figure 3). 
 

Figure 3 – Postmortem 
macroscopy: important 

liver enlargement, micro-
nodularity, green dis-

coloration due to marked 
cholestasis – elements of 
primary biliary cirrhosis, 

end stage. 
 

Histopathological (HP) analysis showed specific mor-
phological changes: primary cirrhosis (necrosis, fibrosis 
and regenerative hyperplasia in the form of nodules), 
destruction of the liver structure by necrosis. Periportal and 
periseptal fibrosis with degeneration marked by ballooned 
or bile-stained hepatocytes, in piles of cholesterol stones 
was observed. 90% of the intrahepatic bile ducts were 
destroyed because of necrosis, with aspects of congenital 
ductular hypoplasia. Infected cells in or near the inflam-
matory foci showed HP manifestations of CMV infection; 
cytoplasmic and nuclear enlargement could be observed. 
The liver cells contained a large intra-nuclear eosinophilic 
inclusion, surrounded by a clear halo. The chromatin was 
pushed to the periphery toward the nuclear membrane 
(Figure 4, A–C). 

 

Figure 4 – Primary cirrhosis with the triad necrosis, fibrosis 
and regenerative nodules: (A) Destruction of the liver structure
by necrosis [Hematoxylin–Eosin (HE) staining, ×100]; (B) Peri-
portal and periseptal fibrosis with degeneration marked by 
ballooned or bile-stained hepatocytes, in piles of cholesterol 
stones (HE staining, ×200); (C) Necrosis destroying 90% of the
intrahepatic bile ducts, with aspects of congenital ductular 
hypoplasia [Goldner–Szekely (GS) staining, ×200]. 
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Examination of the pulmonary parenchyma showed 
interstitial mononuclear infiltrate with foci of necrosis. 
The hyaline membranes were most clearly seen just beneath 
the pleura. Many of the alveoli contained edematous 
fibrous tissue, indicative of an organization of inflam-

matory exudate. Scattered throughout the pulmonary 
parenchyma were numerous large cells showing oval 
basophilic intranuclear inclusions with a surrounding clear 
halo. Cell free CMV antigens were found in the spleen 
(Figures 5–7). 

 

Figure 5 – Lung presenting interstitial mononuclear infil-
trate with foci of necrosis develops, accompanied by the 
typical enlarged cells with inclusions of CMV, among 
alveoli with atelectasia (HE staining, ×400). 

Figure 6 – Atelectatic alveoli, necrosis, fibrosis, inter-
stitial mononuclear infiltrate with enlarged cells with 
inclusions of CMV (GS staining, ×400). 

 

 
Figure 7 – Focal necrosis, islands of hemosiderin and 
enlarged splenic cells with inclusions of CMV, near a 
penicillar arteriole (HE staining, ×400). 

 Discussion 

According to studies, 10% of cases of cirrhosis in 
children are caused by viral infections [8, 9]. Although 
CMV infection during infancy is usually associated with 
mild manifestations, it may be fatal [4]. It has been 
reported that hepatic CMV infection could lead to portal 
hypertension and cirrhosis [10–12]. Hepatitis is a frequent 
complication of CMV infection and occurs either as part 
of multiple system involvement or isolated, such as 
neonatal hepatitis or cholestasis [13]. Only 5% of cases 
of congenital CMV infection present with severe cyto-
megalic inclusion disease [14, 15], while other 5% have 
a mild involvement; the remaining develop subclinical 
disease [16]. Petechiae, hepatosplenomegaly and jaundice 
are the most common presenting features seen in 60–80% 
of cases [17]. Microcephaly with or without cerebral 
calcifications, intrauterine growth restriction and pre-

maturity are seen in about 30–50% of cases [18]. Inguinal 
hernia and chorioretinitis are less common [19]. The 
prognosis of severely infected infants is poor, with a 
mortality rate of 20–30% [20, 21]. Our case featured 
intrauterine growth restriction, hepatosplenomegaly, ascites 
and inguinal hernia. No microcephaly or cerebral calci-
fications on transfontanellar ultrasound were detected. 

Current understanding of the pathogenesis of hepatic 
CMV infection is limited. CMV is known to replicate 
thoroughly in both hepatocytes and cholangiocytes [22]. 
CMV affects the fetus directly, inducing cellular injury 
(particularly in the brain), and has a role in placental 
dysfunction, leading to oxygen and substrate transport 
inefficiency [22, 23]. 

Thrombosis associated with acute CMV infection has 
been frequently reported in literature since 1984 [23–26]. 
Certain theories suggest that CMV triggers thrombosis by 
enhancing platelets and leukocytes adhesion to infected 
endothelial cells [27] and by activating factor X [28]. 
Other authors suggest that CMV increases the circulatory 
levels of factor VIII involved in the pathogenesis of throm-
bosis [29–31]. According to the most accepted theory, 
CMV induces production of anti-phospholipid antibodies. 
In our case, we consider that the absence of the splenic 
vein was the consequence of intrauterine thrombosis 
caused by CMV infection during the second trimester  
of pregnancy, when the mother had developed viral 
pneumonia. The mother had been tested for all TORCH 
(toxoplasmosis, other agents, rubella, cytomegalovirus, 
herpes simplex) infections except CMV. 

The diagnosis was established at six weeks after birth, 
when decompensated cirrhosis had already developed. 
The patient had not been subject to intrauterine moni-
toring. The late diagnosis and the presence of compli-
cations made starting antiviral therapy impossible in this 
case. HP exam confirmed the severity of the CMV 
infection, with systemic infiltration (liver, spleen, lungs). 
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Despite the existence of CMV in the lung, confirmed  
by postmortem HP exam, the patient showed no clinical 
symptoms of pulmonary infection. 

 Conclusions 

Liver cirrhosis at this age is very rare; the most frequent 
etiology is viral. Only 5% of congenital CMV infection 
present with severe cytomegalic inclusion disease. The late 
diagnosis in this case led to the impossibility of etiological 
treatment. During pregnancy, screening methods for detec-
tion of infections have to be performed in all patients. 
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