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Abstract
A 4-month old baby girl, one of the Triplets born premature at 34 
weeks of gestation was admitted at one of the South Africa’s referral 
hospital due to severe vomiting, progressive hydrocephalus with 
neuro-developmental delay. The other two siblings demised shortly 
after birth. The mother was known HIV positive on the HAART and 
the baby tested negative using HIV DNA PCR. Three consecutive 
samples of cerebrospinal fluid (CSF) from the shunt were sent to 
the laboratory for analysis. The baby did not have any fever, neck 
stiffness or seizures.

Four consecutive CSF samples showed clear appearance, decreased 
glucose levels with increase in the adenosine deaminase enzyme 
levels (ADA). CSF protein was normal and microscopy showed 
absence of cells. Due to the high ADA activity, the CSF microscopy 
for acid fast bacilli and culture for general bacteria and Mycobacterium 
Tuberculosis (MTB) were performed and both were negative. CT scan 
brain showed large multiple cysts with enlarged lateral ventricles. MRI 
was not done because it was not available at that time.

In TORCH screening, apart from the CMV (IgG), the rest were 
negative. The former was very high in titre in the mother’s blood, 
but negative in the baby. Both mother and baby tested negative for 
CMV IgM. In addition, three consecutive urine samples from the 
baby were collected for CMV detection by the polymerase chain 
reaction (PCR) and they were all negative. Absence of maternal 
CMV IgG in the baby at this age was unusual and repeated twice to 
confirm the negative result. CSF PCR for both MTB and CMV were 
also negative. 

Differential diagnoses were periventricular leukomalacia (PVL) 
either from CMV encephalopathy or pre/perinatal stroke (hypoxic 
ischemic brain injury), as in both conditions the multiple peri-
ventricular cysts formation is a shared characteristics. On the basis 
of negative CMV PCR test, antiviral therapy was not considered. 
It is, however, to note that positive rate of CMV PCR in neonatal 
period is very low despite presence of infection. 

Conclusion: Perinatal or intrauterine CMV infection is very 
difficult to prove. It is recommended that evaluation of such cases 
require MRI scanning of central nervous system which can reveal 
calcifications in the light of difficulties in finding the viral genome by 
nucleic acid testing. Patient would have benefited from the anti-viral 
therapy from alleviating further brain damage.
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Case Description

A 4-month old female infant was prematurely born from a 
vaginal Triplet delivery and referred to the hospital with a progressive 
hydrocephalus, vomiting and neuro-developmental delay. Her siblings 
demised shortly after birth. She was HIV PCR negative although her 
mother was positive and had been on treatment (Table 1). 

Laboratory Investigations
Cerebro-jugular shunt was inserted to release the intracranial 

pressure. Four consecutive CSF samples were taken from the shunt 
for analysis. They were all clear visibly and biochemistry consistently 
showed normal protein, decreased glucose levels with increase in 
the adenosine deaminase enzyme levels (ADA). Microscopy showed 
absence of cells. Due to the high ADA activity, the CSF microscopy for 
acid fast bacilli and culture for general bacteria and Mycobacterium 
Tuberculosis (MTB) were performed and both were negative. 

TORCH (Toxoplasmosis, Rubella, Syphilis, Cytomegalovirus, and 
Herpes) serology screen for both mother and baby were done to exclude 
perinatal infections and apart from the Cytomegalo virus infection 
(CMV), the others were negative. The CMV Immunoglobulin G 
(IgG) was very high in titre in the mother’s blood, but negative in 
the baby. Both mother and baby tested negative for CMV IgM. The 
mother has a high CMV IgG avidity index during the antenatal 
period of this pregnancy. In addition, three consecutive urine and 
CSF samples from the baby were collected during admission for 
CMV detection by the polymerase chain reaction (PCR) and they 
were negative. 

Imaging Study
 Based on the radiological report, the right cerebral hemisphere 

showed multiple cystic areas of varying sizes with most of them being 
extra-axial. There was prominent architectural distortion in the right 
cerebral hemisphere with distinctly low density of the white matter. 
There was also severe cortical thinning and reduced grey to white 
matter differentiation within the parietal and occipital region. The 
right lateral ventricle was compressed whilst the left was distended 
with a midline shift toward the left measuring approximately 8 mm. 
No calcifications were seen (Figure 1). 

Discussion
Consultations with Paediatricians and Neurosurgeons led to 

two differential diagnoses: 1) periventricular leukomalacia (PVL) as 
a result of possible peri-natal hypoxic ischemic brain injury, and 2) 
CMV encephalopathy as they share characteristics of the multiple 
peri-ventricular cysts formation [1,2]. The PVL can be commonly 
found in premature neonates especially in Triplets [3]. PVL has also 
been reported as the most common complication in neonates with 
CMV infection [4]. 

Brain scan findings such as absence of calcifications along the cyst 
margins and around the ventricles together with the negative PCR 
put the CMV encephalopathy as a second choice. However, it was 
noted that magnetic resonance imaging would be a better resolution 
to reveal the fine areas of calcifications [5]. This hospital is poorly 
resourced and the patients have to wait for a long time for a MRI. 
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became positive. The negative serological tests at the time of admission 
could be due to low level antibodies undetectable with the test kits 
used by the laboratory. The urine CMV PCR only became positive 
after 6 month of discharge from the hospital, thus the diagnosis was 
made as CMV encephalopathy although the time of infection could 
not be confirmed. 

However, severity of cerebral involvement explored the question 
of associated hypoxic brain injury. Although the mother did not 
recall any birth trauma or difficulty in labour, the fact that her Triplet 
pregnancy was undiagnosed until after the first baby was born could 
have put the Triplets particularly at risk for intra-uterine hypoxic 
brain injury and the stillbirth of the other 2 babies. Elovaara et al. [10] 
reported a lowered CSF leukocyte count in 72 HIV infected young 
patients with predominantly brain atrophy which may be used as a 
guide to lack of cells in the CSF in this case although it is a different 
viral infection. 

Final Diagnosis
CMV encephalopathy with intra-uterine hypoxic brain injury.

Conclusion
Diagnosis of CMV infection in neonates poses particular 

challenges due to sensitivity of serology tests and low positive rates 

On the other hand, negative PCR tests in the CSF and in three 
consecutive urine samples could not totally exclude this infection since 
the screening was rather late (not immediately after patient started 
presentation) and also because the virus only sheds intermittently in 
the urine [6]. Mother’s CMV IgG high avidity also suggested that the 
infection was rather in the past than recent in this pregnancy [7]. This 
was not in favour of intrauterine CMV infection. 

In the CSF examinations, high Levels of ADA has been reported 
in a Patient with Herpetic Encephalitis who’s Initial PCR for Herpes 
was negative but the CSF mononuclear cell count was 11 cells/ml [8]. 
Persistence of increased ADA activity in the CSF is a dilemma in this 
case especially due to lack of mononuclear cells in the same specimens. 
Typical CSF findings in most cases of cerebral CMV infection are an 
elevated protein level and mononuclear leucocytosis. CMV is rarely 
detected by PCR in the CSF, however positive finding helps confirm 
the diagnosis. Electrolyte disturbances (eg., hyponatremia) consistent 
with adrenal insufficiency may be observed although in this baby, 
electrolytes and renal functions were normal [9].

After discharge, the infant continued with a progressive neuro-
developmental delay although the head circumference had not grown 
since the shunt was removed. Hearing tests were performed during 
follow up visits and showed stage 2 impairment. Serological test for 
CMV and urine CMV PCR were repeated after 3 month and IgG 

Figure 1: CT scan head, without contrast showing the cystic lesions with compressed ventricles. 

Unit admission 2nd week 3rd week 4th week Ref range 
Appearance clear clear clear clear
CSF-Chloride Mmol/l 103 117 115 111 118-132
CSF-Glucose Mmol/l 0.5 2.2 2.0 1.5 2.7-4.4 ( or >60% of plasma 

glucose)Plasma glucose Mmol/l 3.5 4.2 4.5 3.2
CSF-T Protein g/l 0.34 0.23 0.27 0.26 0.15-0.40
CSF-ADA IU/L 43 34 37 23 0-6

Table 1: CSF Biochemistry and Adenosine Deaminase Levels during Admission.
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in the viral isolation and PCR tests. High index of suspicion in 
the background of patient’s history, timeous reliable imaging and 
repeat serology and virology testing are required. If there are other 
confounding events such as brain hypoxia, the diagnostic dilemma 
can delay the treatment of CMV infection.

Teaching Points
In multiple pregnancy, neonates are prone to perinatal infections 

such as Cytomegalo virus as well as hypoxic brain injury and they 
may present with progressive hydrocephalus

1. MRI is better than CT scan to confirm the presence of 
calcifications at the cyst margins and around the ventricles 
does favour the diagnosis of CMV whilst severity of peri-
ventricular leukomalacia points more towards intrauterine 
hypoxic brain injury. However, they can co-exist. 

2. Low levels of CMV IgM in the neonate could lead to false 
negative results.

3. Maternal CMV IgG screening should include avidity index 
testing to discern recent infection from past infection.

4. If CSF is not accessible, urine can be used for CMV PCR and 
can be repeated if the initial sample is negative and clinical 
suspicion is high. Early confirmation of CMV infection is 
important as anti-viral therapy can prevent permanent brain 
damage.
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