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Abstract

Background: Post traumatic hydrocephalus (PTH) is frequent sequelae of moderate and severe traumatic brain
injury. It is a frequent case of delayed deterioration and worsening of initial symptoms of head injury .we
studied 31 cases of PTH diagnosed and treated at our institute from Aug 2013 to Aug 2015.

Material and methods: Retrospective study of clinico-radiological profile of these patients diagnosed with
PTH was noted at the time of initial trauma and when PTH developed. These cases were treated by ventriculo-
peritoneal shunting and outcome was analysed.

Results: Incidence of PTH in our study is 7.8%. out of 31 cases 26 were male (83.87%).RTA was the most
common mode of injury (77.41%),contusion was the most common finding on C.T scan 19 cases (61.29%).PTH
had very good outcome with v.p shunting in 93.54%.

Conclusion: Post traumatic hydrocephalus is sequelae of traumatic brain injury and can present in form of
various neurological symptoms after variable days of initial trauma. C.T scan is the investigation of choice to

quickly diagnose PTH. Outcome of v.p shunting in PTH in very good.
Keywords: Post traumatic hydrocephalus, post head injury hydrocephalus, v.p shunting.

1. Introduction

There is a wide spectrum of post-traumatic
sequelae of traumatic brain injury. Patients
developing post traumatic hydrocephalus present
with neurological symptoms of varying severity .Post-
traumatic hydrocephalus (PTH) as a clinicopathologic
entity has been recognized since Dandy’s report in
1914 [1]. It is common sequelae of traumatic brain
injury. Few series in the world literature describe it
with variable rates of incidence [2,3]. Recognition of
PTH is very important to differentiate it from other
causes of delayed deterioration like cerebral edema,
hypoxia, ischaemia, electroyle imbalance, seizures
and infection. PTH is an active and progressive
process of excessive cerebrospinal fluid (CSF)
accumulation due to fluid-dynamic disturbances
following cranio-cerebral injury [4].

Post traumatic hydrocephalus can be treated
with V.P shunting procedure and can lead to
dramatically improvement in patient’s outcome.

1.1 Aims and Objectives

To study clinico radiological profile of
patients diagnosed with Post traumatic hydrocephalus
and to study the outcome of V.P shunting in cases of
post traumatic hydrocephalus.
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Study Design: Retrospective study.

2. Material and Method

Case records of all 31 patients of PTH
managed in our centre between Aug 2013 and Aug
2015 were reviewed. The aim of the study was to
evaluate the clinical and radiological features of each
case, both at the time of initial injury and at the time
of presentation with features of hydrocephalus. Cases
were reviewed with demographic profile, mode of
injury, GCS and CT findings at time of initial
presentation. Line of management at time of initial
injury — surgical or conservative — was noted. All
clinical features at the time of presentation of PTH
were included to complete the spectrum. Non-contrast
CT scan brain showing ventriculomegaly with
periventricular lucencies was taken as radiological
criteria of hydrocephalus. This was to exclude
ventriculomegaly due to loss of brain volume
(hydrocephalus ex-vacuo). All patients were managed
with medium pressure ventriculoperitoneal shunts.
Postoperative  results and complications were
analyzed.
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3. Results

We studied 31 cases of post traumatic
hydrocephalus.

Table 1: Number of patients used

Table 8: Other findings

Sex Number | Percentage (%)
Male 26 83.87%
Female 5 16.12%

CT scan showing hydrocephalus 31 | 100%
Fundoscopy showing papilledema | 31 | 100%
Table 9: Mortality

Outcome Number Percentage
Good outcome 29 93.54%
Mortality 2 6.45%

Total 398 cases of head injury were admitted
in our department and 31 were diagnosed as having
post traumatic hydrocephalus Incidence 31/398 =
7.8%

Table 2: Age group of the patient were

Age Numbers Percentage
10-20 1 3.22%
21-30 7 22.58%
31-40 7 22.58%
41-50 11 35.48%
51-60 3 9.67%
61-70 2 6.45%

Youngest patient was 15 years and eldest
was 68 years.
Table 3: Mode of injury

Mode of injury | Numbers Percentage
RTA 24 77.41%
Fall 5 16.12%
Assault 2 6.45%
Table 4: Type of injury on C.T scan
CT scan finding | Number Percentage
contusion 19 61.29%
Traumatic SAH 7 22.58%
Traumatic IVH 3 9.67%
Acute SDH 2 6.45%

Table 5: Type of head injury

Grade GCS | Number %
Mild head injury 14-15 0
Moderate head injury | 9-12 22 70.96%
Severe head injury 3-8 9 29.03%

In our study it was noted that Post traumatic
hydrocephalus can develop as early 18 day and one
patient presented as late as 48 days

Table 6: Symptoms of patients presenting with
Post traumatic hydrocephalus

Symptoms Number | percentage
Drowsy 21 67%
Confused 10 32%
Headache 9 29%
vomiting 12 38%
Urinary disturbance 11 35%
Seizure 2 6.4%
Speech disturbance 12 38%

Table 7: Management of post traumatic

Figure 1: CT scan |mages
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Figure la: Day 1 Trauma, bilateral temporal and
basifrontal contusion

hydrocephalus
Treatment Number Percentage
Conservative 18 58.06%
Craniotomy 11 35.48%
EVD 2 6.45%
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Figure 1c: Day 30: Patient developed PTH,
ventricomegaly with periventricular lucency
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4. Discussion

In the present study 31 cases out of 398 cases
of severe head injury admitted at our center developed
PTH. Thus the incidence was 7.8 % in severe head
injuries Incidence of PTH in world literature is quite
variable, ranging from 0.7 to 29 % [2-7]. In our study
when C.T scan was done during management of the
patient ventriculomegaly and periventricular lucency
was found in all the cases of post traumatic
hydrocephalus. In many cases, initial brain damage
leading to cerebral atrophy with secondary
ventriculomegaly can give a false impression of PTH
and if only CT finding of ventriculomegaly is taken
into account, then the incidence rises to 30-88 %
[8,9]. Kishore et al found that only 13.7% of patients
with ventriculomegaly had PTH [7]. In our study it
was noticed that post traumatic hydrocephalus can
present with different symptoms like altered
sensorium, drowsiness, headache, vomiting, seizures,
etc. Cardoso et al suggested that, Post traumatic
hydrocephalus may present with various clinical
syndromes including altered sensorium, failure to
improve, psychomotor retardation, memory loss, gait
ataxia and incontinence [2,10]. Prolonged coma or
arrest in clinical progress in conscious patients should
arouse suspicion of hydrocephalus. In such patients
fundoscopy may reveal papilledema [2,20]. In our
study we found that all patients diagnosed with PTH
had papilledema.

PTH can present from variable days after
initial trauma. Takagi et al suggested that PTH
commonly occurs in first year post trauma and has
been described as early as within 7 hours of injury
[2,11,13]. In our series 1 patient was diagnosed on
18™ post-trauma day and 1 as late as 48" day. CT scan
findings at time of initial trauma have been described
with variable rates of incidence of findings [2,8,12-
16].

In our study initial C.T scan suggested
various injuries .contusion was the most common
finding in our study. Traumatic SAH was the second
most common pathology in our study. In some studies
Subarachnoid hemorrhage (SAH) has been cited as
the most important pathology leading to development
of PTH [2,10,15-18]. Obliteration of subarachnoid
spaces with fibrous thickening of lepto-meninges
particularly in sulci  of the convexity and base of
brain as a result of SAH has been suggested [19].
Sub-dural hematoma [17], intra-ventricular

Hemorrhage [13], diffuse edema and cerebral
contusion [14] have been found as the most
common CT findings in other studies.

In our study most of the patients were treated
conservatively 58.06% and 35.48% patients had
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undergone craniotomy for decompression and
removal of contusion

Decompressive craniectomy (DC) has been
found to  be associated with development of PTH,
[2,12,15,20,21] by altering CSF pressure dynamics,
mechanical blockage around convexities [19] or
inflammation of arachnoid granulations by post-
surgical debris [21]. It leads to flattening of normally
dicrotic ICP waveforms due to transmission of
pressure pulse through the open cranium [21]. Since
arachnoid granulations function as pressure-dependent
one-way valves from subarachnoid space to draining
venous sinuses, the disruption of pulsatile ICP
dynamics results in decreased CSF outflow. Higher
incidence of PTH has been found with extended DC
and re-operation [17].

In our study most of the patient of PTH
underwent V.P shunting and had good out come in
93.54%

5. Conclusion

Post traumatic hydrocephalus is sequelae of
traumatic brain injury and can present in form of
various neurological symptoms after variable days of
initial trauma. C.T scan is the investigation of choice
to quickly diagnose PTH and rule out other
possibilities of delayed deterioration in a recovering
head injury patient.PTH has very good outcome after
V.P shunting
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