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ABSTRACT:

Posterior fossa hemorrhagic involve or infract associated hydrocephalus are serious neurosurgical emergencies
which requires immediate and prompt action.

Purpose: To highlight the role of VP shunt in the management plan of Hydrocephalus caused by spontaneous
hemorrhagic or ischemic infarcts.

Material and Methods: This is retrospective study of 16 cases over a period of 4 years from March 2007 to
March 2011 conducted simultaneously at Neurosurgical departments of CMH Lahore, CMH Multan and Farooq
Hospital Lahore.

Results: A total of 16 cases were included in this study and all those patients underwent some sort of CSF
diversion procedure for obstructive hydrocephalus. Ten Patients (62.5%) were male and six (37.5%) patients
were female. The age ranged from 32 — 70 years with mean age of 53.4 years. Clinically all patients presented
with headache, vomiting and neck pain followed by loss of consciousness. Glasgow coma scale ranged from 5/15
to 12/15. The radiological findings were those of hemorrhagic or ischemic infarcts causing obstructive hydro-
cephalus. Patients were broadly divided into two main groups with eight patients in each group. Group A inclu-
ded 6 males and 2 females, all these patients were managed conservatively for the hemorrhagic or ischemic
strokes while they underwent VP Shunt for the obstructive hydrocephalus. Two of these patients (a male and a
female) had thalamic bleed (hemorrhagic stroke) with third ventricular blockade. These two patients were also
managed by VP Shunt only. Outcome of patients in group A was excellent in 7 patients whereas one patients
developed complications with prolonged hospital stay but ultimately recovered and discharged. Group B inclu-
ded 8 patients (4 male and 4 female) who underwent hematoma evacuation of cerebellar bleed along with place-
ment of external ventricular drain (EVD). EVD was converted to VP Shunt in six patients when they deteriorated
after blocking EVD on 5™ post operative day. 2 patients out of these eight did not deteriorate on EVD blockade
and VP Shunt was not passed in these patients and they had excellent recovery. One patient died in group B. One
patient required redo surgery due to Shunt Blockade and had poor recovery whereas two more patients had poor
recovery due to other reasons including poor neurological status pre operatively. Two patients had fairly good
recovery after converting EVD into VP Shunt.

Conclusion: Obstructive hydrocephalus caused by hemorrhagic stroke or infarcts is a relatively rare entity
requiring some sort of CSF diversion. Patients who are having smaller hematomas with hydrocephalus and GCS
more than 8/15 can be managed with VP Shunt alone.

Keywords: Cerebellar hematoma, intracranial hematoma, ischemic infract, hydrocephalus, ventriculoperitoneal
shunt.

Abbreviations: EVD: External ventricular drain. VP Shunt: Ventriculoperitoneal shunt, GCS: Glasgow coma
scale, ICP: intracranial pressure.

Pak. J. of Neurol. Surg. — Vol. 16, No. 1, Jan. — Jun., 2012 -6-



Muhammad Junaid Mushtagq et al

INDTRODUCTION

A spectrum of treatment modalities are available for
the management of hemorrhagic or ischemic intracra-
nial stroke. These lesions if located near the midline in
the supratentorial compartment or in the posterior cra-
nial fossa can cause obstructive hydrocephalus due to
blocked of CSF flow through 3™ or 4™ ventricles or in
the Sylvian aqueduct.’ These patients require some
urgent surgical procedure as they may deteriorate very
rapidly. The cause of spontaneous intracranial hemato-
mas and infarcts in these locations include hyperten-
sion, vascular malformation, coagulopathies, tumours
and thromboembolic phenomenon.” Due to the critical
anatomical position such lesions even if small by the
supratentorial standards can prove lethal due to poten-
tial of raised ICP in a very short time with possible to-
nsillar herniation. These patients often have co-morbid
conditions requiring intensive management by multi
speciality care in an intensive care unit with availabi-
lity of a ventilator.® These patients require a regular
follow up for the functioning of VP Shunt as well as
the management of their general medical conditions.
Patients who do not undergo CSF diversion in the ini-
tial phase of treatment may develop chronic hydroce-
phalus for which they may need a VP Shunt at a later
stage so a continuous follow up is mandatory.*

MATERIAL AND METHODS

This is a retrospective study of 16 cases over a period
of 4 years from March 2007 to March 2011 conducted
simultaneously at Neurosurgical Departments of CMH
Lahore, CMH Multan and Farooq Hospital Lahore and
Bolan Medical Quetta. Only those patients who had
developed obstructive hydrocephalus after sponta-
neous intracerebral hematomas or ischemic infarcts
were included in this study. The common feature amo-
ng all these patients was the irregular / ineffective con-
trol of hypertension. There were only 2 patients who
had large ischemic cerebellar infarcts along with peri-
focal edema leading to obstructive hydrocephalus.
Patients were divided into two equal groups depending
upon the treatment modalities they underwent.

Group A included eight patients who underwent VP
shunt for obstructive hydrocephalus and conservative
management of the hematoma or infarct.

Group B This Group also included eight patients who
underwent surgical evacuation of the cerebellar hema-
toma along with immediate placement of external ven-
tricular drain (EVD) for obstructive hydrocephalus.
Six of these patients under went removal of EVD and

placement of ventriculoperitoneal shunt whereas in
two patients EVD was removed and no VP shunt was
passed.

All the patients were admitted to the hospitals
through emergency or were shifted from the medical
wards. Routine investigations were carried out to rule
out other medical conditions. For definite diagnosis
patients underwent CT scan brain plain, revealing the
site and size of intracranial bleed or infarct as well as
the presence of hydrocephalus. They all were managed
in the intensive care units with close monitoring of
their GCS and management for other medical condi-
tions. Any patient who deteriorated underwent imme-
diate CT Scan brain.

RESULTS

Sex Incidence
There were a total of 16 cases, 10 (62.5%) were male
and 6 (37.5%) were females.

Table 1: Sex Incidence.

Sex Number Percentage
Male 10 62.5
Female 6 375
Total 16 100
Age Range

The age of the patients ranged from 32 — 70 years with
mean age of 53.4 years.

Clinical Presentation
The common feature among all the 16 patients was
their irregular and at times ineffective management for
hypertension that they all suffered from, causing large
variations in their blood pressure. They all presented
with severe headache, neck pain accompanied by nau-
sea and vomiting followed by loss of consciousness.
Twelve patients were admitted through emergency
departments whereas four patients were shifted from
the medical wards. Diabetes mellitus was present in
ten patients and out of these five were insulin depen-
dent. Thirteen patients who were above 45 years were
using some kind of anti-platelet therapy though infre-
quently.

Initial GCS at the time of hospitalizations ranged
from 5/15 — 12/15. Four patients whose GCS was
below 7/15 underwent tracheotomy.
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Fig. 1a-b: a: Preoperative CT Scan brain showing cere-
bellar haematoma with obstructive hydroce-
phalus.

Fig. 2b: Postoperative CT Scan brain showing V.P. Shunt
cerebellar clot had resolved.

They all were managed in the intensive care units
where they had continuous monitoring of general and
neurological signs along with daily laboratory investi-
gations.

Investigations

Baseline investigations were carried out to asses there
general well being as well as fitness for general anes-
thesia. Two patients where anemic who were trans-
fused blood before they underwent surgical procedure.
The diabetic patients were put on sliding scale insulin.
The main diagnostic investigation was plain CT scan
brain, which was carried out to see the site and size of

the hemorrhagic or ischemic infarct. CT scan was
repeated in those patients who did not improve or
deteriorated after improving.

Surgical Procedures and Recovery

Patients were divided into two groups according to the
surgical procedure.

Group A: There were eight patients in this group
with 5 males in 3 females. All these patients had hyd-
rocephalus for which VP shunt was passed. Their pri-
mary pathologies (spontaneous hemorrhagic or ische-
mic infarcts) were managed conservatively. Out of
these eight patients four had cerebellar hematomas, 2
had large cerebellar infracts whereas the other two
patients had thalamic bleed. during VP shunt per-ope-
ratively one patient revealed blood stained CSF for
which CSF was drained and ventricle was washed with
saline through ventricular catheter. Once clear CSF
flow was confirmed the catheter was attached with the
chamber.

Out of these eight patients seven were discharged
within two weeks with excellent recovery.

One patient had a fair out come with prolonged
hospitalization. She was 63 years old insulin depen-
dent diabetic who was having ischemic heart decease
as well. Her initial GCS was 5/15. She underwent tra-
cheostomy under the same anesthesia when VP shunt
was passed. Post operatively patient developed pneu-
monia. Patient recovered gradually and was discharged
six weeks later after closing her tracheostomy. She still
requires constant nursing care.

Group B: There were eight patients in group B who
all underwent surgical evacuation of the celebellar
hematomas. In all these patients an external ventricular
drain was placed for obstructive hydrocephalus. These
patients were managed in intensive care units. Post
operatively on 5™ day the EVD was blocked and pati-
ents were observed for any neurological deterioration.
Two patients did not show any deterioration and their
EVD were removed. They had good recovery and
were discharged in the third week. Six patients dete-
riorated and developed obstructive hydrocephalus, VP
shunt was passed in all these patients. Two patients out
of these six made good recovery and were fairly inde-
pendent for most of their daily chores. Two patients
made fair recovery as they had persistent cerebellar
signs and were wheelchair bound and required signifi-
cant assistance. One patient had a poor outcome, he
was 68 years old insulin dependent diabetic male with
massive cerebellar bleed with initial GCS of 5/15. He

Pak. J. of Neurol. Surg. — Vol. 16, No. 1, Jan. — Jun., 2012 -8-



Muhammad Junaid Mushtagq et al

Table 2: Clinical Presentation and Outcome of Patients in Group A.

Case Age / Sex Initial CT Scan Finding Surgery Complications Out come
No GCS
1. 32 / Male 12/15 Cerebellar Hematoma | VP Shunt Extgellent Discharged on
10™ Post op day.
2. 44 | Male 11/15 Cerebellar Hematoma | VP Shunt Extgellent Discharged on
11" Post op day.
3. |50/Male | 10/15 | Cerebellar Infarct VP Shunt Excellent Discharged on
13" Post op day.
4, 52 | Male 8/15 Thalamic Bleed VP Shunt Hemiplegia Fairly Good
5. 40/ Male 11/15 Cerebellar Hematoma | VP Shunt Excellent
6. 63 / Female 5/15 Cerebellar Hematoma VP Shunt + MI Pneumonia F{:ur Discharged  after
Tracheostomy Six weeks
7. 51 / Female 9/15 Thalamic Bleed VP Shunt Excellent
8. 50 / Male 12/15 | Celebellar Infarct VP Shunt Excellent
Table 3: Clinical Presentation and Outcome of Patients in Group B.
Case Initial - L
No Age / Sex GCS CT scan finding Surgery Complications | Out come
1. 55 / Male 12/15 Left Cerebellar Craniectomy + EVD Excellent
Hematoma
Massive Cerebellar Craniectomy + EVD Infection
2. 70/ Female 5/15 Hematoma VP Shunt Tracheostomy MOF Dead
. . Dysarthria
3 61/ Male 5/15 Massive Cerebellar Craniectomy + EVD Dysphasia Eair
Hematoma VP Shunt
Imbalance
4. 56 / Female | 12/15 Cerebellar Hematoma | Craniectomy + EVD Excellent
5. 48 [ Female | 11/15 Cerebellar Hematoma Craniectomy + EVD Good
VP Shunt Recovery
6. 58 / Male 10/15 Cerebellar Hematoma Craniectomy + EVD Wheel Chair Fair
VP Shunt Bound
7. 55/ Male 10/15 Cerebellar Hematoma Craniectomy + EVD Good
VP Shunt
Massive Cerebellar Craniectomy + EVD Blocked VP Poor
8. 68 / Male 5/15 Shunt Re-
Bleed VP Shunt + Tracheostomy Operated Recovery

underwent tracheostomy during same anesthesia. Post-
operatively his condition improved and his GCS beca-
me 11/15 and EVD was converted to VP shunt on 7"
post operative day. His GCS dropped to 7/15 six days
later, clinical examination and CT scan revealed blo-

cked VP shunt. Ventricular catheter was readjusted
and washed. His GCS improved to 12/15. His trachea-
stomy was not remove due to debilitated general con-
dition and repeated chest infections. He remained bed
ridden and his outcome was considered poor.
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We lost one patient who was 70 years old diabetic
lady with chronic obstruction airway disease (COAD)
and uncontrolled hypertension. She underwent evacu-
ation of hematoma, EVD and tracheostomy as her
GCS was 6/15. Her GCS improved initially to 8/15
and VP shunt was passed on 8" post operative day.
Her condition deteriorated and she developed respire-
tory embarrassment for which she was intubated and
put on ventilatory support. She started having high
grade fever which did not respond to any treatment
and the patient went into multi organ failure and died
of the complications.

DISCUSSION

The treatment of spontaneous cerebellar hemorrhage is
still discussed controversially.* These hematomas and
infarctions in the cerebellum carry a high morbidity
and mortality, if accompanied by hydrocephalus the
gravity of the condition is further compounded. As
these patients usually have hypertension which is often
complicated by other medical conditions i.e., diabetes
mellitus, the management is multi disciplinary. These
patients have to be managed in an intensive care unit
with facility of ventilator. The most important factors
in determining the outcome of the patients can be
summarized as the age and general physical condition
of the patient, the initial neurological condition and
GCS along with presence or absence of hydroce-
phalus. The hematoma size solely, as thought previou-
sly, is not the predictive for clinical outcome.’

Patients with good clinical status having moderate
sized cerebellar infarct along with hydrocephalus un-
derwent VP shunt procedure with significantly good
results. Such line of management has been reported in
other international studies as well.>” Cerebellar hema-
tomas have been divided into three main groups acco-
rding to a tomographic classification. Group 1 includes
patient having 4" ventricle not shifted and normal loo-
king. Group 2 includes patients with 4™ ventricle shif-
ted or obliterated. Group 3 patients have intraventricu-
lar blood. Each group is further sub-divided into A
(No hydrocephalus) and B (hydrocephalus), (Dam-
mann P et al 1984)." According to these studies the
position of the 4™ ventricle is important in the final
outcome of the patients.

Similarly other neurosurgeons have emphasized
the significance of Quadrigeminal cistern on CT scan
where a compressed cistern invariably signifies a gra-
ve outcome. Similarly deformity or obliteration / com-
pression of the prepontine and ambient cisterns on CT

scan can be assessed which can predict the outcome of
the patient.® Patients with large hematomas along with
hydrocephalus undergo evacuation of the hematoma
and placement of temporary external ventricular drain
under good antibiotic cover.

In our experience the EVD should be either remo-
ved or converted to a proper VP shunt by the end of 1%
week and this protocol is sported by international stu-
dies as well.>’

Role of minimal access surgery i.e., Keyhole eva-
cuation of cerebellar hematoma is yet to be established
and is still not popular at most of the neurosurgical
centers. Recently there have been studies about endo-
scopic placement of EVD after removal of cerebellar
hematoma (endoscopically) with significantly short
operative time and lesser morbidity.® According to one
study, endoscopic EVD placement did not require VP
shunt later on.’

Ishikawa T et al had published his experience of
spontaneous cerebellar hematomas with hydrocephalus
where he treated two patients with VP shunt alone and
the hematoma resolved with time.®®

Neurologically intact patients with small hemato-
mas are treated conservatively and surgery is reserved
only for secondary deterioration or hydrocephalus.

CONCLUSION

From the results of this study we can conclude that the
acute obstructive hydrocephalus complicating the spo-
ntaneous hemorrhagic or ischemic infarcts can be suc-
cessfully managed by VP shunt of initially alone EVD
which can be converted to VP shunt at a later stage in
case of prolonged hydrocephalus. The evacuation of
the celebellar hematoma itself depends upon the volu-
me of the hematoma, in our study hematomas larger
than 40 ml were evacuated.
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