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ABS TRACT  
 

 

BACKGROUND 

Post-traumatic hydrocephalus (PTH) can occur as an outcome of moderate and 

severe traumatic head injury. It is one of the causes of delayed worsening of the 

early symptoms of head injury. A total of 18 cases of PTH diagnosed and treated at 

tertiary care hospitals from 2012 to 2015 were studied. The purpose of the study 

was to evaluate the clinicoradiological profile of patients diagnosed with post-

traumatic hydrocephalus and determine the outcome of ventriculoperitoneal (VP) 

shunting in cases of post-traumatic hydrocephalus. 

METHODS 

A retrospective study was conducted in the Department of Neurosurgery in a 

teaching medical college. The clinicoradiological profile of patients diagnosed with 

PTH was studied. These cases were treated conservatively as well as by surgery. 

The demography, cause of trauma, GCS score and response rates were studied. 

 

RESULTS 

Among the 18 reviewed patients, 61.1 % were males, fall and RTA constituted the 

major cause of trauma. Craniotomy was done in 50 % of the patients, 88.89 % of the 

patients recovered and the mortality rate was 11.11 %. 

 

CONCLUSIONS 

Post-traumatic hydrocephalus is a consequence of traumatic head injury and can 

occur with various neurological symptoms after the initial trauma. CT scan of the 

brain is considered the choice of investigation to early diagnose PTH and the patient 

outcome after VP shunting is good. 
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BACK GRO UND  
 

 

 

Trauma is one of the most common causes of death in the 

first forty years of life.1 There is a wide range of post-

traumatic sequelae of traumatic head injury. Traumatic brain 

injury is one of the leading causes of death and disability and 

has a high mortality rate ranging from 30 to 40 %.2 The 

sequel of post-traumatic hydrocephalus (PTH) in head injury 

patients can occur weeks or even months after the initial 

trauma. PTH is a treatable complication of head injury and 

presents with variable clinical syndromes. Patients 

developing post-traumatic hydrocephalus present with 

neurological symptoms of varying severity. Post-traumatic 

hydrocephalus (PTH) has been documented since Dandy’s 

report in 1914.3 It is a common sequelae of traumatic brain 

injury. Previous studies in global literature have documented 

variable rates of incidence.4,5 The incidence range is wide (0 

to 45 %) for PTH.6-9 This wide incidence is attributed to the 

varying diagnostic criteria followed worldwide. PTH is one of 

the main causes of deterioration in patients following 

traumatic brain injury. If left undiagnosed and untreated, 

PTH can produce a vegetative state in the patients and has a 

high mortality.10 

Recognition of PTH is very important to differentiate it 

from other causes of delayed deterioration like cerebral 

oedema, hypoxia, ischemia, electrolyte imbalance, seizures, 

and infection. PTH occurs due to excessive accumulation of 

cerebrospinal fluid (CSF) caused due to fluid-dynamic 

disturbances following traumatic head injury.11 This 

accumulation could be the result of overproduction or due to 

blockage in the drainage pathway of CSF or inadequate 

absorption leading to excessive accumulation. The 

management of PTH is aimed at reducing the intracranial 

pressure by relieving the excess CSF accumulated. This 

requires prompt timely diagnosis followed by invasive 

monitoring and timely therapy. The most common signs of 

PTH development in a patient with traumatic brain injury are 

sudden deterioration in vitals, vomiting, fundus examination 

shows papilledema. Post-traumatic hydrocephalus can be 

treated with a VP shunting procedure and can lead to a 

dramatic improvement in patient outcome. PTH is considered 

as “Cinderella without fairy godmother” of neurotrauma.12 

Even though the incidence of PTH is high, there are very few 

articles available in the literature that describe the patient 

profile or the outcome of PTH following head injury. Only a 

few studies have mentioned the diagnosis and treatment 

modalities followed in PTH.13-16 When the lumbar CSF 

pressure is more than 180 mm of H2O, surgery is indicated. 

Ventriculoperitoneal shunting (VP) is a standard procedure 

done in cases of PTH with elevated ICP. The CSF is redirected 

through a shunt for drainage in the peritoneal cavity. The 

shunt consists of a ventricular catheter that is placed inside 

the ventricle, which is in turn connected to a valve and finally 

connected to the distal catheter. The distal end of the VP 

shunt is brought down to the peritoneal cavity for CSF 

drainage. Recent advances in the medical devices sector have 

brought in shunts with fewer shunt malfunctions and 

blockage.17 

The purpose of the study was to evaluate the clinico-

radiological profile of patients diagnosed with post-traumatic 

hydrocephalus and determine the outcome of ventriculo-

peritoneal (VP) shunting in cases of post-traumatic 

hydrocephalus. 

 

 
 

ME TH OD S  
 

 

A retrospective study was done on 18 patients of PTH 

managed in a tertiary care hospital between 2012 and 2015.. 

All patients satisfying the selection criteria during the study 

period were included. Data of demographic profile, mode of 

injury, GCS and CT findings were retrieved from the database. 

Surgical or conservative management was documented. 

Clinical features were reported and radiological criteria of the 

presence of ventriculomegaly with periventricular lucencies 

in non-contrast CT scan was considered. This was done to 

eliminate ventriculomegaly caused due to loss of brain tissue 

(hydrocephalus ex-vacuo). Patients were treated with 

medium pressure ventriculoperitoneal shunts. Postoperative 

outcomes and complications were recorded. 

 

 

S ta ti s ti cal  An aly si s  

Head injury and type of injury were considered as primary 

explanatory variables and post-operative GCS and patient 

outcomes were considered as outcome variables. Descriptive 

statistics was done by frequency and percentage for all study 

variables. Bar charts and pie charts were used for the 

graphical representation of the data. 

 

 
 

 

RES ULT S  
 

 

 

Data from 18 patients were analysed. A majority (61.1 %) 

were males and 38.88 % belonged to the 50 to 60 years 

category. For post-traumatic hydrocephalus, conservative 

management was done in 28.89 % of the patients and 

craniotomy was performed in 50 % of patients. Road traffic 

accidents (RTA) (33.33 %) and fall (55.55 %) were the most 

common mode of trauma. The majority (50 %) had traumatic 

subarachnoid haemorrhage (SAH) on CT scans. Preoperative 

GCS ranged from 9 to 12 in a majority of the patients (66.67 

%). Postoperative GCS ranged between 13 and 14 in 72.23 % 

of the patients. Opening pressure on lumbar puncture was 

13-15 cm of H2O in 55.5 % of the patients. All 100 % of the 

patients had CT features of hydrocephalus (Table 1). Among 

18 patients, multiple symptoms were present such as 

headache, drowsiness, visual disturbance etc. (Figure 2). 

Among the 18 patients, 16 recovered completely and 2 died. 

(Figure 1). 
 

 
Figure 1. Pie Diagram Depicting the Patient Outcome 
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Sl. 
No. 

Parameters Frequency (%) 

1.  
Sex 

Male 
Female 

 
11 
07 

 
61.1 
38.9 

2.  

Age (in years) 
30-40 
40-50 
50-60 

 
6 
5 
7 

 
33.34 
27.78 
38.88 

3.  

Management of post-traumatic 
hydrocephalus 

Conservative 
Craniotomy 

EVD 

 
7 
9 
2 

 
38.89 
50.00 
11.11 

4.  

Mode of injury 
RTA 
Fall 

Assault 

 
6 

10 
2 

 
33.33 
55.55 
11.12 

5.  

Type of injury on CT scan 
Contusion 

Traumatic SAH 
Traumatic IVH 

Acute SDH 

 
05 
09 
02 
02 

 
27.78 
50.00 
11.11 
11.11 

6.  

Pre-operative GCS 
14-15 
9-12 
3-8 

 
0 

12 
06 

 
0 

66.67 
33.33 

7.  

Opening pressure in lumbar puncture 
(cms of H20) 

13-15 
16-17 
18-20 
20-25 

 
 

10 
06 
2 
0 

 
 

55.55 
33.34 
11.11 

0 

8.  

Post-operative GCS 
13-14 
9-12 
3-8 

 
13 
5 
0 

 
72.23 
27.77 

0 
9.  CT confirming hydrocephalus 18 100 

Table 1. Clinical Profile and Radiological Profile of  

Study Participants (N = 18) 

 

 
Figure 2. Bar Chart Depicting Symptoms in Patients 

 

 
 

 

DI SCU S SI ON  
 

 

In the present study, a total of 18 cases with head injury 

developed post-traumatic hydrocephalus. In our study when 

a CT scan was done during the management of the patient 

ventriculomegaly and periventricular lucency were found in 

all the cases of post-traumatic hydrocephalus. 

This study’s results showed that post-traumatic 

hydrocephalus presents with different symptoms like altered 

sensorium, drowsiness, headache, vomiting, seizures, etc. 

Cardoso et al. suggested that post-traumatic hydrocephalus 

can present with varied clinical features such as altered 

sensorium, failure to improve, psychomotor hindrance, loss 

of memory, ataxic gait and urinary and anal incontinence.4,18 

Coma for a long duration or sudden deterioration in 

conscious patients should caution the development of 

hydrocephalus. In those patients, fundoscopy can be done 

which can reveal papilledema.19 

In our study, the initial CT 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 

haemorrhage (SAH) has been mentioned as the most 

common cause that leads to the development of PTH.7,20-22 

Hydrocephalus can occur in posttraumatic conditions. 

Based on this study’s result, PTH was seen in young patients 

(younger than 40 years of age). This shows that it is need of 

the hour to use preventive programs to reduce the 

occurrence of trauma in this young productive age group. 

Since PTH is also observed in mild head injury, early 

diagnosis and timely treatment are warranted, thereby 

reducing hospital costs and long-term hospitalization. Future 

studies on long term follow up and large cohort studies are 

recommended. 

 

 
 

 

CONC LU S ION S  
 

 

 

Post-traumatic hydrocephalus is a consequence of traumatic 

brain injury and can occur with various neurological features 

after variable days of the initial trauma. CT scan is considered 

as the investigation of choice for early diagnosis of PTH and 

to rule out other possibilities of delayed deterioration in a 

recovering head injury patient. PTH has a very good outcome 

after VP shunting. 
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