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ACUTE EPIDURAL HEMATOMA FORMATION AFTER VENTRICULO-
PERITONEAL SHUNT PLACEMENT

Background: Acute epidural hematoma is a common finding of the traumatic brain injury patients. However there are only
a few cases of acute epidural hematoma formation after insertion of ventriculo-peritoneal shunt.

Case report: We present a rare case of acute epidural hematoma formation after insertion of ventriculo-peritoneal shunt.

A 28-year old man presenting with one year history of headache, dizziness, difficulties finding words, lower limbs
weakness and urinary incontinence was admitted for CSF diversion. MRI investigation revealed excessive dilatation of
the all four ventricles. Intracranial pressure measured in recumbent position pre-operatively revealed an ICP of 6mm
Hg. The patient was operated and Strata programmable valve was used for the CSF diversion. CT scan on the sixth
post-operative day showed an acute epidural hematoma that was evacuated urgently. The postoperative period went
uneventfully. Patient was discharged with significant improvement.

Conclusion: Although the formation of subdural hematomas is not rare conditions resulting from the overdrainage of the
VPS in the shunted patients with chronic longstanding ventriculomegaly, the acute epidural hematoma formation after VPS
insertion is a rare entity. Our case however shows that it could be also expected as a complication among the over drained

chronic hydrocephalus patients

Introduction

Subdural ~ hematoma  formation is a
well  known complication of the overdrained
chronic  longstanding  hydrocephalus  patients

[1, 2]. The reason for that is the long standing
ventriculomegaly that dramatically reduces the brain
compliance [3]. However there are only a few cases
reported of acute epidural hematoma formation after
insertion of ventriculo-peritoneal shunt [4, 5].

Purpose: We present a rare case of acute
epidural hematoma formation after insertion of
ventriculo-peritoneal shunt, in order to prove the
possibility of acute epidural hematoma formation
due to overdrainage in the long standing chronic
hydrocephalus patients.

Methods: The case is presented together with
its clinical course, the diagnostic techniques, the
surgical findings, and the treatment outcome.

Case report

A 28-year old man presented with one
year history of headache, dizziness, difficulties
finding words, lower limbs weakness and urinary
incontinence. The conversation with his relatives
revealed learning difficulties and mental retardation
during the childhood. MRI investigation revealed
excessive dilatation of the all four ventricles. (Figure
1) Intracranial pressure measured in recumbent
position pre-operatively revealed an ICP of 6mm
Hg. After clinical discussion it was decided the
hydrocephalus to be treated with Strata Adjustable
Valve. The valve was intra-operatively set at 1.0.
CT scan on the sixth post-operative day showed
an acute epidural hematoma (Figure 2) that was

evacuated urgently (Figure 3). The valve was set
intra-operatively to 2.0. The postoperative period
went uneventfully. Patient was discharged with
significant improvement - no headaches and
dizziness, improved word finding, improved gait and
urinary control, which remained unchanged on the
sixth month follow up visit.

Results

After the surgical treatment the patient's
complaints were alleviated and no complaints were
registered, during the next 6 months follow-up.

Discussion

A multitude of underlying etiological reasons
can cause hydrocephalus (HC). Its classification
and terminology is still controversial and a widely
accepted consensus is still due to be achieved [2, 6,
7, 8].

The pathophysiology of hydrocephalus (HC)
first started in the beginning of the previous
century with the work of Dandy and Blackfan [9].
In 1913 they had first introduced the term “Internal
Hydrocephalus” and also described the main
features of the so called Communicating and Non-
communicating Hydrocephalus. By 1919 Dandy
[10] had developed an experimental animal model
in order to study and develop treatment for HC.
Since that first classification, there are numerous
attempts at HC classifications, reflecting different
aspects of the problem, but 100 years after the
Dandy’s and Blackfan's work, despite the many major
achievements led to many classifications covering
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different aspects of HC, the ideal comprehensive
classification covering all the aspects remains elusive.
Hence the term hydrocephalus generally represents
a complex pathophysiological entity with one main
characteristic - disturbed cerebrospinal fluid (CSF)
turnover, with complex, not well understood and on
many occasions intuitive treatment.

CSF circulation and turnover is a complex pro-
cess and is described by many variables and is de-
pendent on a multitude of factors which complicates
attempts at a unifying classification system. Based
on the systematic review of almost 10000 publica-
tions from the period of 1950 — 2008 in the HC area,
and also based on his own experimental and clinical
work, in 2010 Oi proposed "Multi-categorical Hydro-
cephalus classification, attempting to cover all the as-
pects of the HC [7]. Each HC case according to this
classification is confronted to ten categories with
multiple subcategories, with a final count of 54 HC
subtypes listed. Hence if one would wish to cover all
the possible combinations in this classification, there
would be theoretically 72,576,000 patterns of hydro-
cephalus classified.

As classification dealing with specific forms of
HC Oi points the Normal pressure hydrocephalus
(NPH) [11], Longstanding overt ventriculomegaly in
adult (LOVA) [12, 13], The syndrome of hydrocepha-
lus in young and middle-aged adults (SHYMA) [14,
15], etc.

Longstanding overt ventriculomegaly in adult
(LOVA) is a specific form of non-communicating hy-
drocephalus that often causes hydrocephalic demen-
tia [16]. It is a unique category of hydrocephalus first
presented by Oi in the mid-1990's. Before this new
category was proposed, patients with LOVA might
have been considered within the spectrum of normal
pressure hydrocephalus (NPH) [15 17].

But descriptions of LOVA presentation in young
and middle-aged adults have largely been restrict-
ed to obstructive hydrocephalus due to aqueduc-
tal stenosis. Because adults in this age range have
been included in cohorts of predominately elderly
patients with NPH [17, 18, 19] the clinical presenta-
tion of young adults has not been differentiated un-
til Cowan et al. [14] described in 2005 a new sub-
group of HC patients - hydrocephalus in young and
middle-aged adults. They proposed the recognition
of a single, clinically distinct syndrome of hydro-
cephalus in young and middle-aged adults (SHYMA),
which is associated with ventriculomegaly and signs
and symptoms that are age related and mostly simi-
lar, regardless of the aetiology of the hydrocephalus.
So according to the authors, LOVA patient group
— those with obstructive hydrocephalus due to ag-
ueductal stenosis, appear to be a subset of SHYMA
patient group, which comprise chronic HC patients
not only with decompensated HC due to aqueduc-
tal stenosis, but HC due to obstruction elsewhere but

aqueduct, also non obstructive HC forms and also id-
iopathic HC.

SHYMA also adopts in a large scale the chron-
ological concept [12] of the hydrocephalus dynam-
ics that Oi accepts to explain the pathophysiology of
LOVA, namely that the cause for the distorted CSF
dynamics could be sought not necessarily in the im-
mediate prior to diagnose period and also that the
CSF dynamics varies with time. [12, 20, 21, 22].

The presented case demonstrates the typical
feature of the longstanding chronic HC (SHYMA) .

A Typical feature for the all chronic hydro-
cephaly cases is chronically enlarged ventricles and
thinning of the brain mantel. [19] Because of long-
standing severe ventriculomegaly, the involved brain
parenchyma has lost its compliance. [ 3] That is the
reason why these patients are susceptible to and
usually form chronic subdural hematoma formation
when over drained. Our case presented shows, that
the reduced compliance could contribute also for
acute epidural hematoma formation.

In a published series of patients with LOVA hy-
drocephalus, Oi reports on chronic subdural hema-
toma formation in all the patients treated with dif-
ferential pressure valves and concludes that for the
treatment of this subgroup of patients with hydro-
cephalus, the treatment options that should be con-
sidered should be or Endoscopic Third Ventriculosto-
my (ETV), or Programmable Pressure Valve (PPV) for
flow diversion [13, 1, 23].

The choice to treat the patient reported with
PPV was based mainly on the freedom that the pro-
grammable valves give to the treating physician to
adjust the pressure settings of the vale according to
the needs of the specific patient with a specific CSF
dynamics. The protocol that we normally use when
using PPV is to preoperatively set the valve to high
pressure, usually 2.0 or 2.5 and then slowly reduce
the pressure in the postoperative period until the
symptoms of the patient settle down. Like this we
try to assure slow decrease of the ICP until the pa-
tient becomes ideally free of symptoms(or at least to
decrease significantly the severity of the symptoms)
and in the same time to prevent overdrainage and
hematoma formation.

In the case that we report we have a breach of
the above mentioned protocol that resulted in epi-
dural hematoma formation that had to be evacuated.

Conclusion

Although the formation of subdural hematomas
is not rare conditions resulting from the overdrain-
age of the VPS in the shunted patients with chronic
longstanding ventriculomegaly, the acute epidural
hematoma formation after VPS insertion is a rare
entity. Our case however shows that it could be also
expected as a complication among the overdrained
chronic hydrocephalus patients.
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Hedpoxupypeusi 6enimweci
MeduyuHckul yHusepcumem BapHa, bonzapus

KenbeliiHdi eocnumane Kacuemmi AHHa, BapHa, boneapusi

BEHTPUKYNIO-NMEPUTOHEA/IbADI LUYHTTbl OPHATKAHHAH KEWIHTI
XITI SNMNAYPANbAblI TEMATOMAHDbIH MAUAA BOJYbI

Kipicne. XiTi
XapakaTtblHAa  XKWi

aNuaypanbibl reMaTomMa MUAbIH,

KeszleceTiH >afganh 6onbin
Tabbiagbl.  Analnifa, BEHTPUKYNO-NMepUTOHeaNbAbl
WYHTTbl OPHATKaHHaH KeWiHr XiTi 3nuaypanbabl
reMaTtoMaHbiH, nanaa 60/1ybIHbIH, bipHelle
Xaffannapbl Ke3gecri.

KnuHukanbik >kafgaiibl. bi3  BeHTpuKyno-
NepuTOHeanblbl LWYHTTbl OPHaTKaHHAH KEeWiHri XIiTi
aNuaypanbibl  reMaToMaHblH, naiga 6OoNybIHbIH
CMpeK Ke3zZeceTiH XaffaWblH yCbiHaMbI3. Bip bl
6owbl 6ackl aypybl 6onfaH, 6acbl ariHanybl, cevneyae
KWHanbiCTapbl 6ap, askTapblHbIH, KO3faibiCbl S/CI3,
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KilWi AapeTi yctaMantbiH 28 xacap ep kici OMK-meH
kenin Tycti. MPT 3epTTeyi 6apsiblk, TOPT KapbIHLLAHbIH,
WamMazaH TbiC AunaTtaumsacbiH kepceTTi. Onepayusra
JeviHri - baccymekiwinik  kbicbIMAbl  enwey  BIK
6 MM pT aKKkblHAaAbl. [laumeHTKke onepayus
XacanblHabl aHe Strat Oafgapnamanbl  KaanaHbl
OMK vywiH nangananbingbl. OnepaumagaH KewniHri
anTbiHWbI KyHi >acanfaH KT XiTi  3nuaypanbabl
reMatomMaHbl  KepceTTi, Te3  apaga  ajblHbIM
TactanbiHAbl. OnepaunsgaH KeniHri KeseH, elKaHian
acKblHYN1apCbi3 OTTi MauMeHT aWTap/blKTan >aKcbl
HaTM>XXeMeH aypyxaHazaH LWblFapblajbl.

KopbITbIHABI:  LIYHT KOWMbIAFaH, CO3blIMabl
Ken >XblNAbIK BEHTPWUKYJIOMeraansaabl Haykactapaa
BMLL apTblk, ApeHa)Kbl aCepiHEH OpbIH anatbiH
cybaypanbablk, remaTomManap aca cnpexk
HaTMXe  6OAbIN  CcaHaAMafaHMeH,  BEHTPUKYNO-
NepuToOHeanbabl LYHTTbl OPHaTKaHHAH KEeWiHri XIiTi
aNuaypanbibl remaToMaHblH Nanja 6onybl cupek
Ke3JeceTiH Xafaal 6onbin Tabbinagbl. Ananaa, 6i3aiH,
Xaffan 6yn cosblamanbl rugpouedannsaHbliH, apTbiK
ApeHaXAanfaH nauueHTTep apacbiHAafbl acKblHynap
peTiHAe KapacTblpblaybl MyMKiIH EKeHZIMNH KepCeTTi.
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OmodeneHue Helipoxupypauu
MeduyuHckuli yHusepcumem BapHa, bonzapus

MHozonpogpunbHbIl 2ocriumarnes Cessmol AHHbI, BapHa, bonzapusi

OCTPOE 3NMNAYPAJIbHOE ObPASOBAHUE FTEEMATOMbI NMOC/IE BEHTPUKYNO-
NMEPUTOHEA/IBHOM WUWYHTUPOBAHHOM PASMELLEHN

BBepenue. OcTpas 3nuaypanbHas rematoma
ABNSIETCA YacTbiM C/lyyaeM MauMeHTOB C TpaBMaTu-
yeckum  nospexaeHveM mosra. OpHako, ecTb
TOJIbKO HECKOJIbKO C/ly4aeB OCTPOro 3nuvaypasb-

Horo obpa3oBaHWA reMaToMbl MOCAe BBeJeHUA
BEHTPUKY/I0-NEPUTOHEANBHOTO LLYHTA.
KnuHuueckmnin  cnyuan. Mol npegcraBasem
pesKuni cnyyan OCTpOro 3aNNAYypPanbHOro
obpazoBaHus remMaTombl nocne BBEeAEHUA
BEHTPUKY/I0-NEPUTOHEANBHOTO LLYHTA.
28-N€THUIN  MYXUMHa, NPeACTaBAeHHbIA ¢

rojoBOM WCTOPWEN rONOBHOM 604K, TONOBOKpPY-
KEHVEM, C TPYAHOCTbIO PeuM, CO CIaboCTbHO HUKHUX
KOHEeYHOCTen © HeAep>XXaHnemM Mo4Yn noctynun AnA
otBegeHna CMX. Wccneposanne MPT nokasano,
UYpPE3MEPHYHO AMIaTaLMIO BCEX YETbIPEX KEYAO0UKOB.
Vi3mepeHune BHYTPUYEPENHOro  JaB/ieHnd B
nexayem NMnono>XeHnn 4o onepaynmn BbIABNO

6 MM pr BYZ. MauymeHT 6bIT nNpoonepupoBaH
n nporpaMmmMumpyemsbii knanaH  Strata  6bin
ncnosb3oBaH aaa otBoga CMXK. KT ckaH Ha wecTton

MoCneonepaumoHHbIi  AeHb  MoKasan  OCTpyHo
3MMAYPanbHYO remMatomy, KoTopasi 6blla CPOYHO
3BakymMpoBaHa.  [locieonepauuoHHbIA  NEPUOA

npoLwen 6e3 npoucLiecTBuid. MNauneHT Obia BbiNMcaH
CO 3HAUNUTE/IbHBIM Y/yYLLEHUEM.

3aksoueHune. Xorta obpazoBaHune
cybaypanbHbIX remMaTtoM He pejkuin  pesynbraT
BbITEKAOLLMA U3 M3BBLITOYHOTO ApeHaxa, Brw
Yy  LWYHTMPOBaHHbLIX BOJIBHBIX C  XPOHWYECKOW
MHOrONeTHEN BeHTpUKyNOMerannen, obpasoBaHue
OCTPOW 3MMAYypaNbHOM remMaToMbl MOC/TE BBeAEHWA
B asnsetca pegkum  asaeHvem.  OgHako,
Hal cay4yall nokasbiBaeT, 4YTO 3TO MOXeT ObITb
PAacCMOTPEHO Kak OC/IOXKHEHWe Ccpean MnaLneHToB
C  APEHUPOBAHHBLIM  W3/ULIKOM  XPOHWUYECKOW
rmgpouedanmn.
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