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Case Report

Light without TORCH: Periventricular Haemorrhage and
Group B Streptococcal Meningitis in a Neonate

John C Duddy', Chandrasekaran Kaliaperumal®>*, Muhammed T Sattar’

'Department of Paediatric Neurosurgery, Temple Street Children’s University Hospital, Temple Street, Dublin, IRELAND.
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ABSTRACT

Post-infectious hydrocephalus is a common entity needing attention of paediatricians and
neurosurgeons. Periventricular Haemorrhage (PVH) affects both preterm and term babies. Risk
factors include male gender, short gestation, labour and vaginal delivery. Congenital infections
such as Toxoplasma and CMV are associated with hydrocephalus and intracranial calcification.
We present an unusual association of Group B Streptococcal infection with periventricular
haemorrhage. A Caucasian female was born at 37 weeks gestation by normal vaginal delivery.
Birth weight was 2.72kg and OFC was 33cm (50™ centile). There were no antenatal problems
or maternal infections. On day 2 of life, the patient presented with unusual cry, lethargy and
reduced feeding. Group B Streptococcal meningitic septicaemia was confirmed with positive
CSF and blood cultures. At 7 weeks, she presented with a two-week history of increasing head
circumference. Ventriculo Peritoneal (VP) shunt was inserted for post-infectious hydrocephalus.
There was difficulty in waking the patient up post-operatively and subsequent CT Brain showed
the presence of multiple high attenuation foci in the periventricular region suggestive of
haemorrhage or calcification. MR imaging confirmed numerous foci of abnormal signal intensity
in the periventricular white matter, most likely blood products. To our knowledge, this is the first
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report of an association between Group B Streptococcal meningitis and PVH.
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INTRODUCTION

Periventricular Haemorrhage (PVH) primarily affects premature
infants." However, it is also known to occur in term infants,
affecting 1.6% of those born at 37-43 weeks gestation.? It has
been suggested that the aetiology of PVH is multifactorial.* Risk
factors for PVH in the term infant include male gender, lower
birth weight,® perinatal asphyxia,® and mode of delivery.*¢
Group B Streptococcus is a common cause of neonatal sepsis and
meningitis.” Infections occurring from birth to day 6 are referred
to as Early Onset Disease (EOD)® and are usually due to vertical
transmission from a colonised mother.” Known sequelae of EOD
include neurodevelopmental morbidity and hydrocephalus.’
We report an unusual association of Group B Streptococcal
meningitis with PVH.
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Summary of Case
History

A Caucasian female was born at 37 weeks gestation by normal
vaginal delivery after spontaneous onset of labour. There were
no antenatal problems or maternal infections, nor was there
preterm premature rupture of membranes. Maternal serology
was negative. There were no perilabour maternal pyrexias and
neonatal resuscitation was not required after birth. Birth weight
was 2.72kg and Occipito-Frontal Circumference (OFC) was 33cm
(50™ centile). On the second day of life, the patient presented
with an unusual cry, lethargy and reduced feeding. Group B
Streptococcus (GBS) meningitic septicaemia was diagnosed
following GBS growth in blood cultures after 12hr and 2 GBS
positive CSF samples. Cytomegalovirus (CMV) and Toxoplasma
serology was negative. MRI Brain at five days was normal.
The patient recovered after 3 weeks of intravenous antibiotic
treatment.

Seven weeks after birth, the patient presented with a two-week
history of increasing head circumference. She was referred
to our institution for neurosurgical assessment and possible
Venticuloperitoneal (VP) shunt insertion.
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Figure 1: Axial and sagittal sections demonstrating periventricular
haemorrhagic lesions.

Examination

On examination, temperature was 37.6°C, pulse rate was
168, respiratory rate was 30, oxygen saturation was 100%, and
capillary refill time was < 2sec. Occipito-Frontal Circumference
(OFC) was 40.1cm (>99" centile for Corrected Gestational
Age of 4.5 weeks). Weight was 4kg (25-50" centile). A bulging
fontanelle was present and there was intermittent sunsetting. Eye
examination showed pink discs with no papilloedema. The rest
of the physical examination was normal. She went on to have VP
shunt insertion for post-infectious hydrocephalus.

Post-operative Course

There was difficulty waking the patient post-operatively and CT
Brain showed the presence of multiple high attenuation foci in the
periventricular region suggestive of haemorrhage or calcification
(Figure 1). Magnetic Resonance Imaging (MRI) confirmed
numerous foci of abnormal signal intensity in the periventricular
white matter, most likely blood products, confirming the
diagnosis of periventricular haemorrhage (Figure 2). As this is
limited to the germinal matrix, it is a Grade I PVH. Subsequent
coagulation profile was normal. Repeat MRI Brain at three
months showed resolution of the periventricular haemorrhages.
At six-month follow-up, she had bilateral hearing loss but was
otherwise developmentally normal. She has since had a cochlear
implant inserted. She remains seizure free.

DISCUSSION

Intracranial Haemorrhage (ICH) is rare in the neonate.'®! It
is generally subarachnoid or intraventricular in location and
associated with prematurity.’*** Intraparenchymal haemorrhage
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Figure 2: Axial and sagittal sections demonstrating periventricular
haemorrhagic lesions.

is also rare, being mainly described in case reports and small series
of patients.'"'*>* A number of studies have found an association
between neonatal intracranial haemorrhage and specific delivery
methods such as forceps assistance, ventouse extraction, and
Caesarean section.'®*?® Looney et al. found that vaginal delivery
was strongly associated with neonatal ICH.*” They also found
there was no association between ICH and traumatic or assisted
vaginal delivery in a group of 88 neonates with a mean age of
20.8 days. While our patient was delivered via normal vaginal
delivery, imaging prior to shunt insertion showed no evidence of
ICH, suggesting the delivery method is an unlikely aetiological
factor in the PVH.

Possible Aetiopathogenesis

PVH and Intraventricular Hemorrhage (IVH) are well-known
complications of prematurity, caused by the fragility of blood
vessels in the subependymal germinal matrix.?® However, PVH
has also been described in the full-term infant.*'>** The germinal
matrix supports the division of glioblasts and differentiation of
glial elements until approximately 32 weeks' gestation, at which
time regression is nearly complete. Cells of the germinal matrix
are rich in mitochondria and, therefore, are quite sensitive to
ischemia. PVH-IVH hemorrhage is now thought to be caused
by capillary bleeding. Loss of cerebral autoregulation and abrupt
alterations in cerebral blood flow and pressure are two major
factors that contribute to the development of PVH-IVH. Multiple
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events can result in rapid changes in the cerebral circulation,
potentially overwhelming the impaired autoregulatory
mechanisms of the neonate. These events include asynchrony
between spontaneous and mechanically delivered breaths; birth;
noxious procedures of caregiving; instillation of mydriatics;
tracheal suctioning; pneumothorax; rapid volume expansion
(isosmotic or hyperosmotic as in sodium bicarbonate); rapid
colloid infusion (e.g., exchange transfusion); seizures; and changes
in pH, PaCO,, and Pa0O,.>*'* Some of these changes (asynchrony
between spontaneous and mechanically delivered breaths,
tracheal suctioning, changes in pH, PaCO,, and PaO,) can occur
perioperatively and during the administration, maintenance and
weaning of anaesthesia. This is a possible aetiological factor in
this patient’s PVH. The points that go against this theory are that
this was a term baby and the bleed occurred in the seventh week
of life.

GBS is frequently implicated in neonatal sepsis and meningitis.”
Neonatal meningitis carries a risk of neurodevelopmental
disability and death. Early mortality rates were reported to be
20-30%.%**" More recently, Libster et al. reported 10 deaths in
a series of 90 infants with GBS meningitis.** It has been shown
in experimental models that GBS alters cerebral blood flow
regulation and cerebral perfusion, causes blood-brain barrier
disruption, and impairs cerebral vascular reactivity to acute
hypercarbia.’»* A possible alteration in cerebral autoregulation
caused by GBS infection, along with the probable perioperative
changes mentioned above, may have lead to the haemorrhage in
this case.

In the acute phase of GBS infection, reported imaging findings
include extra-axial fluid collections and ischaemia or infarct while
longer-term imaging findings are infarction, encephalomalacia
and hydrocephalus.** Hydrocephalus is a frequent sequela of
GBS meningitis. Fluegge et al. reported that 50% of infants
in their series developed hydrocephalus as a consequence of
GBS meningitis.*® Wald et al. reported that 6 out of 74 patients
developed hydrocephalus after GBS meningitis.’ Infarction is a
rarer complication of GBs meningitis. Hernandez et al. described
a series of eight patients with ischaemic infarction as a result of
GBS meningitis.*

Other possible aetiological factors are coagulopathy and
structural abnormality. Coagulopathy has been rarely associated
with intracranial, and specifically spontaneous intraparenchymal,
haemorrhage in the neonate.'®'"'$*” Structural abnormalities
e.g., aneurysm, arterio-venous malformation, cavernoma and
neoplasm, are extremely rare causes of neonatal ICH.'"** However,
these have been ruled out in our patient as there was a normal
coagulation profile and no structural abnormality identified on
MRI. Intraventricular haemorrhage after VP shunt insertion is
rare, with a rate of 4% in a long-term series.” In this case, the
distribution and location of the haemorrhages are unusual for
bleeds secondary to shunt insertion.
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Prevention

There remains considerable debate around antenatal screening
for GBS and the use of prophylaxis. The incidence of Early-onset
GBS disease in the UK and Ireland, where there is no systematic
screening or routine use of Intrapartum Antibiotic Prophylaxis
(IAP), is 0.5/1000 live births.* This is similar to the USA, where
there is universal screening and routine administration of
IAP. A review of sepsis-related neonatal mortality in the USA
showed a decline inmortality in the first week after birth which
coincided with the introduction of IAP.*! In contrast, a Cochrane
review found that, while IAP for colonised mothers reduced the
incidence of early onset GBS disease, it has not been shown to
reduce all causes of mortality or GBS-related mortality.** Based on
the current level of evidence, the Royal College of Obstetricians
and Gynaecologists does not recommend routine screening of all
pregnant women for GBS colonisation.” However, the guidelines
do recommend the offering of IAP to women who have been
found to be colonised during the current pregnancy.

CONCLUSION

A literature search of Medline and Embase using the search terms
“Group B Streptococcus” and “periventricular haemorrhage”
revealed no results. Therefore, we believe this is the first reported
case of PVH in association with GBS meningitis. Other causes of
PVH such as trauma and coagulopathy have been ruled out. It
has been postulated that dysfunction of cerebral autoregulation
caused by GBS may have led to the PVH. Current guidelines do
not recommend routine screening for GBS in pregnant women
but they should be offered antibiotic prophylaxis if found to be
colonised on investigation for clinical reasons.

ACKNOWLEDGEMENT

This work was presented in poster form at the Irish Neurological
Association annual meeting at Trinity College Dublin on 9" May
2013.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

REFERENCES

1. McKechnie L, Levene M. Prevention of periventricular haemorrhage. Paediatr Child
Health. 2010;20(8):362-6. doi: 10.1016/j.paed.2010.03.005.

2. Berger R, Bender S, Sefkow S, Klingmiiller V, Kiinzel W, Jensen A. Peri/intraventricular
haemorrhage: A cranial ultrasound study on 5286 neonates. Eur J Obstet Gynecol
Reprod Biol. 1997;75(2):191-203. doi: 10.1016/50301-2115(97)00135-8, PMID
9447373.

3. Baumert M, Borrozek G, Paprotny M, Walencka Z, Sodowska WH, Cnota W, et al.
Epidemiology of peri/intraventricular haemorrhage in newborns at term. J Physiol
Pharmacol. 2008;59(Suppl 4):67-75. 2008.PMID 18955755.

4. Bass WT, Schultz SJ, Burke BL, White LE, Khan JFH, Karlowicz MG. Indices of
hemodynamic and respiratory functions in premature infants at risk for the
development of cerebral white matter injury. J Perinatol. 2002;22(1):64-71. doi: 10.10
38/5},jp.7210612, PMID 11840245,

5. Tonni G, Ferrari B, Defelice C, Centini G. Neonatal porencephaly in very low birth
weight infants: Ultrasound timing of asphyxial injury and neurodevelopmental
outcome at two years of age. J Matern Fetal Neonatal Med. 2005;18(6):361-5. doi: 10
.1080/14767050400029574, PMID 16390800.

BEMS Reports, Vol 9, Issue 1, Jan-Jun, 2023



Duddy, et al.: Neonatal Group B Streptococcus Cerebral Infection

20.

21.

22.

23.

24,

. Sandberg DI,

. Shankaran S, Bauer CR, Bain R, Wright LL, Zachary J. Prenatal and perinatal risk and

protective factors for neonatal intracranial hemorrhage. National Institute of Child
Health and Human Development Neonatal Research Network. Arch Pediatr Adolesc
Med. 1996;150(5):491-7. doi: 10.1001/archpedi.1996.02170300045009, PMID
8620230.

. Berardi A, Rossi C, Lugli L, Creti R, Bacchi Reggiani ML, Lanari M, et al., Group B

Streptococcus late-onset disease: 2003-2010. Pediatrics. 2013;131(2):e361-8.

. Edwards MS, Baker CJ. Group B streptococcal infections. In: Remington JS, Klein JO,

(editors). Infectious Diseases of the Fetus and Newborn Infant. 5th edn., Philadeplhia,
PA.2005;1091-156.

. Wald ER, Bergman |, Taylor HG, Chiponis D, Porter C, Kubek K. Long-term outcome of

group B streptococcal meningitis. Pediatrics. 1986;77(2):217-21. doi: 10.1542/peds.7
7.2.217,PMID 3511445.

. Jhawar BS, Ranger A, Steven D, Del Maestro RF. Risk factors for intracranial

haemorrhage among full-term infants: A case-control study. Neurosurgery.
2003;52(3):581-90. discussion 588. doi: 10.1227/01.neu.0000047819.33177.72. PMID
12590682.

Lamberti-Pasculli M, Drake JM, Humphreys RP, Rutka JT.
Spontaneous intraparenchymal hemorrhage in full-term neonates. Neurosurgery.
2001;48(5):1042-48. discussion 1048, 2001. doi: 10.1097/00006123-200105000-
00015, PMID 11334270.

. Cartwright GW, Culbertson K, Schreiner RL, Garg BP, Schreiner RL, Garg BP: Changes

in clinical presentation of term infants with intracranial hemorrhage. Dev Med Child
Neurol. 1979;21(6):730-7. doi: 10.1111/j.1469-8749.1979.tb01694.x, PMID 520710.

. Fenichel GM, Webster DL, Wong WK. Intracranial haemorrhage in the term newborn.

Arch Neurol. 1984;41(1):30-4. doi: 10.1001/archneur.1984.04050130036018, PMID
6689884.

. Leblanc R, O'Gorman AM. Neonatal intracranial hemorrhage. A clinical and serial

computerized tomographic study. J Neurosurg. 1980;53(5):642-51. doi: 10.3171/jns
.1980.53.5.0642, PMID 7431073.

. Huang AH, Robertson RL. Spontaneous superficial parenchymal and leptomeningeal

haemorrhage in term neonates. AJNR Am J Neuroradiol. 2004;25(3):469-75. PMID
15037474.

. Brouwer AJ, Groenendaal F, Koopman C, Nievelstein RJAJ, Han SK, De Vries LS.

Intracranial hemorrhage in full-term newborns: A hospital-based cohort study
corresponding author. Neuroradiology. 2010;52(6):567-76. doi: 10.1007/500234-010
-0698-1, PMID 20393697.

. Baleériaux D, Ticket L, Dony D, Jeanmart L. The contribution of CT to perinatal

intracranial haemorrhage including that accompanying apparently uncomplicated
delivery at full term. Neuroradiology. 1980;19(5):273-7, 1980. doi: 10.1007/BF00347
808, PMID 7393453.

. Bergman |, Bauer RE, Barmada MA, Latchaw RE, Taylor HG, David R, et al. Intracerebral

haemorrhage in the full-term neonatal infant. Pediatrics. 1985;75(3):488-96. doi: 10.1
542/peds.75.3.488, PMID 3975118.

. Chaplin ER, Goldstein GW, Norman D. Neonatal seizures, intracerebral hematoma,

and subarachnoid haemorrhage in full-term infants. Pediatrics. 1979;63(5):812-5. doi:
10.1542/peds.63.5.812, PMID 440909.

Guekos-Thooni U, Boltshauser E, Mieth D, Isler W. Intracranial haemorrhage
in the term infant confirmed by computed tomography. Helv Paediatr Acta.
1980;35(6):531-44. PMID 7009504.

Hanigan WC, Powell FC, Miller TC, Wright RM. Symptomatic intracranial haemorrhage
in full-term infants. Childs Nerv Syst. 1995;11(12):698-707. doi: 10.1007/BF00262235
, PMID 8750952.

Meidell R, Marinelli PV, Randall V, Pettett G. Intracranial Parenchyrnal Hemorrhage in
a Full-term Infant: An Unusual Clinical Presentation with Ultrasonographic Diagnosis.
Clin Pediatr (Phila). 1983;22(11):780-3. doi: 10.1177/000992288302201110.

Miller GM, Black VD, Lubchenco LO. Intracerebral hemorrhage in a term new-born
with hyperviscosity. Am J Dis Child. 1981;135(4):377-8. doi: 10.1001/archpedi.1981.0
2130280067024, PMID 7211804.

Rooks VJ, Eaton JP, Ruess L, Petermann GW, Keck-Wherley J, Pedersen RC. Prevalence
and evolution of intracranial hemorrhage in asymptomatic term infants. AJNR Am J
Neuroradiol. 2008;29(6):1082-9. doi: 10.3174/ajnr.A1004, PMID 18388219.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

Towner D, Castro MA, Eby-Wilkens E, Gilbert WM. Effect of mode of delivery
in nulliparous women on neonatal intracranial injury. N Engl J Med.
1999;341(23):1709-14. doi: 10.1056/NEJM199912023412301, PMID 10580069.

Whitby EH, Griffiths PD, Rutter S, Smith MF, Sprigg A, Ohadike P, et al. Frequency
and natural history of subdural haemorrhages in babies and relation to obstetric
factors. Lancet. 2004;363(9412):846-51. doi: 10.1016/50140-6736(04)15730-9, PMID
15031028.

Looney CB, Smith JK, Merck LH, Wolfe HM, Chescheir NC, Hamer RM, et al. Intracranial
hemorrhage in asymptomatic neonates: Prevalence on MR images and relationship
to obstetric and neonatal risk factors. Radiology. 2007;242(2):535-41. doi: 10.1148/ra
diol.2422060133, PMID 17179400.

Hambleton G, Wigglesworth JS. Origin of intraventricular haemorrhage in the
preterm infant. Arch Dis Child. 1976;51(9):651-9. doi: 10.1136/adc.51.9.651, PMID
999324.

Mao C, Guo J, Chituwo BM. Intraventricular haemorrhage and its prognosis,
prevention and treatment in term infants. J Trop Pediatr. 1999;45(4):237-40. doi: 10.1
093/tropej/45.4.237, PMID 10467837.

Chin KC, Fitzhardinge PM. Sequelae of early-onset group B hemolytic streptococcal
neonatal meningitis. J Pediatr. 1985;106(5):819-22. doi: 10.1016/50022-3476(85)
80365-6, PMID 3889251.

Edwards MS, Rench MA, Haffar AAM, Murphy MA, Desmond MM, Baker CJ. Long-term
sequelae of group B streptococcal meningitis in infants. J Pediatr. 1985;106(5):717-22.
doi: 10.1016/50022-3476(85)80342-5, PMID 3889248.

Hauck W, Samlalsingh-Parker J, Glibetic M, Ricard G, Beaudoin MC, Noya FJ, et al.
Deregulation of cyclooxygenase and nitric oxide synthase gene expression in the
inflammatory cascade triggered by experimental group B streptococcal meningitis
in the new-born brain and cerebral microvessels. Semin Perinatol. 1999;23(3):250-60.
doi: 10.1016/50146-0005(99)80070-6, PMID 10405195.

Rudinsky BF, Lozon M, Bell A, Hipps R, Meadow WL. Group B streptococcal sepsis
impairs cerebral vascular reactivity to acute hypercarbia in piglets. Pediatr Res.
1996;39(1):55-63. doi: 10.1203/00006450-199601000-00008, PMID 8825386.

Libster R, Edwards KM, Levent F,Edwards MS, Rench MA, CastagniniLA, etal.Long-term
outcomes of group B streptococcal meningitis. Pediatrics. 2012;130(1):e8-15. doi: 10
.1542/peds.2011-3453, PMID 22689869.

Fluegge K, Siedler A, Heinrich B, Schulte-Moenting J, Moennig MJ, Bartels DB, et
al. Incidence and clinical presentation of invasive neonatal group B streptococcal
infections in Germany. Pediatrics. 2006;117(6):e1139-45. doi: 10.1542/peds.
2005-2481. PMID 16682492.

Hernandez MI, Sandoval CC, Tapia JL, Mesa T, Escobar R, Huete |, et al. Stroke patterns
in neonatal group B streptococcal meningitis. Pediatr Neurol. 2011;44(4):282-8. doi: 1
0.1016/j.pediatrneurol.2010.11.002, PMID 21397170.

Bray GL, Luban NL. Hemophilia presenting with intracranial haemorrhage. An
approach to the infant with intracranial bleeding and coagulopathy. Am J Dis Child.
1987;141(11):1215-7. doi: 10.1001/archpedi.1987.04460110085030, PMID 3673976.
Tekkook IH, Ventureyra EC. Spontaneous intracranial hemorrhage of structural origin
during the first year of life. Childs Nerv Syst. 1997;13(3):154-65. doi: 10.1007/s00381
0050061, PMID 9137857.

Savitz MH, Bobroff LM. Low incidence of delayed intracerebral hemorrhage
secondary to ventriculoperitoneal shunt insertion. J Neurosurg. 1999;91(1):32-4. doi:
10.3171/jns.1999.91.1.0032, PMID 10389877.

Heath PT, Balfour G, Weisner AM, Efstratiou A, Lamagni TL, Tighe H, et al. Group
B streptococcal disease in UK and lIrish infants younger than 90 days. Lancet.
2004;363(9405):292-4. doi: 10.1016/50140-6736(03)15389-5, PMID 14751704.
Lukacs SL, Schoendorf KC, Schuchat A. Trends in sepsis-related neonatal mortality in
the United States, 1985-1998. Pediatr Infect Dis J. 2004;23(7):599-603. doi: 10.1097/0
1.inf.0000131633.74921.90, PMID 15247595.

Ohlsson ASV: lintrapartum antibiotics for known maternal group B streptococcal
colonization. Cochrane Database Syst Rev. 2009;3:CD007467.

Hughes RG, Brocklehurst P, Heath P, Stenson B. Group B Streptococcal Disease, Early
Onset (Green-top 36). Royal College of Obstetricians and Gynaecologists. 2012.
Accessed 28/6/2013.

Cite this article: Duddy JC, Kaliaperumal C, Sattar MT. Light without TORCH: Periventricular Haemorrhage and Group B Streptococcal Meningitis in a
Neonate. BEMS Reports. 2023;9(1):20-3.

BEMS Reports, Vol 9, Issue 1, Jan-Jun, 2023

23



