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Abstract
Hydrocephaly is believed to result from imbalance between CSF production and absorption causing increase in size of the cerebral ventricles. It is classified as: Communicating hydrocephalus, in which flow is not obstructed, but CSF is inadequately reabsorbed and the non-communicating hydrocephalus or the Obstructive type, in which flow of CSF from the ventricles to subarachnoid space is obstructed. This type may also be sub-classified into Congenital and Acquired. 

The aim of study was to identify the association of acquired hydrocephaly with different brain pathologies.

A retrospective study included thirty three patients who were diagnosed to have acquired hydrocephaly by CT scan or MRI. Those patients were assessed by thorough history, physical examination & investigations to identify the underlying cause of hydrocephaly. Investigations included complete blood picture, ESR, CSF examination, MRI & histopathology.

The results showed that most cases of acquired hydrocephaly were found in children & young age group, however, no significant difference was found between male & female patients. The most common cause was brain tumor & the most common tumor was medulloblastoma. The next common causes were infection & trauma. 

As acquired hydrocephaly affects children & young patients, high index of suspicion & early diagnosis are needed to prevent morbidity & mortality.  

الخلاصة

اشتملت الدراسة (33) مريضاً تم تشخيص موه الدماغ لديهم اعتماداً على الفحص بالمفراس او الرنين المغناطيسي.

تم اخذ التاريخ المرضي لهؤلاء المرضى وفحصهم بصورة كاملة مع اجراء تحاليل لغرض معرفة سبب موه الدماغ. تضمنت التحاليل صورة الدم الكاملة، وفحص السائل الشوكي والرنين المغناطيسي والزرع النسيجي.

اظهرت النتائج ان اكثر حالات موه الدماغ تصيب الاطفال والاعمار الصغيرة. ولم يكن هناك فرق بين الرجال والنساء من المرضى.

اما بالنسبة لاسباب موه الدماغ فأن اكثر الاسباب كانت اورام الدماغ يليها التهاب السحايا والدماغ ثم الصدمات التي تصيب الرأس.

استنتجت الدراسة ان موه الدماغ يصيب الاعمار الصغيرة ويحتاج تشخيصه الى احتمال الاصابة به لنتمكن من علاج اسبابه بشكل مبكر. وبالتالي تقليل مضاعفاته الخطيرة.
Introduction
Hydrocephalus can be defined broadly as a disturbance of formation, flow, or absorption of cerebrospinal fluid (CSF) that leads to an increase in volume occupied by this fluid in the central nervous system (CNS). This condition also could be termed a hydrodynamic disorder of CSF. Acute hydrocephalus occurs over days, sub-acute over weeks, and chronic over months or years. Conditions such as cerebral atrophy and focal destructive lesions also lead to an abnormal increase of CSF in CNS. In these situations, loss of cerebral tissue leaves a vacant space that is filled passively with CSF. Such conditions are not the result of a hydrodynamic disorder and therefore are not classified as hydrocephalus.(Hord, 2006)  

Normal pressure hydrocephalus (NPH) describes a condition that rarely occurs in patients younger than 60 years. Enlarged ventricles and normal CSF pressure at lumbar puncture (LP) in the absence of papilledema led to the term NPH. (Hord, 2006)   
Communicating hydrocephalus occurs when full communication exists between the ventricles and subarachnoid space. It is caused by overproduction of CSF (rarely), defective absorption of CSF (most often), or venous drainage insufficiency (occasionally). 
Non-communicating hydrocephalus occurs when CSF flow is obstructed within the ventricular system or in its outlets to the arachnoid space, resulting in ventricular/subarachnoid space non-communication.(Milhorat, 1996)
Obstructive hydrocephalus results from obstruction of the flow of CSF (intraventricular or extraventricular). Most hydrocephalus is obstructive, and the term is used to contrast the hydrocephalus caused by overproduction of CSF.(Kang & Park, 1991).
Pathophysiology

Normal CSF production is 0.20-0.35 mL/min; a majority is produced by the choroid plexus, which is located within the ventricular system, mainly the lateral and fourth ventricles. The capacity of the lateral and third ventricles in a healthy person is 20 mL. Total volume of CSF in an adult is 120 mL.(Hord, 2006)
ICP rises if production of CSF exceeds absorption. This occurs if CSF is overproduced, resistance to CSF flow is increased, or venous sinus pressure is increased. CSF production falls as ICP rises. Compensation may occur through transventricular absorption of CSF and also by absorption along nerve root sleeves. Temporal and frontal horns dilate first, often asymmetrically. This may result in elevation of the corpus callosum, stretching or perforation of the septum pellucidum, thinning of the cerebral mantle, or enlargement of the third ventricle downward into the pituitary fossa (which may cause pituitary dysfunction).(Sklar, 1996)
Mortality/Morbidity

In untreated hydrocephalus, death may occur by tonsillar herniation secondary to raised ICP with compression of the brain stem and subsequent respiratory arrest.(Stein, 2005) 
Clinical Features
History: 
Clinical features of hydrocephalus are influenced by the following: patient's age, cause, location of obstruction, duration, rapidity of onset.
Symptoms in infants include: poor feeding, irritability, reduced activity, vomiting.
Symptoms in children include: slowing of mental capacity, headaches (initially in the morning), neck pain suggesting tonsillar herniation, vomiting, more significant in the morning, blurred vision - Consequence of papilledema and later on optic atrophy, double vision - Related to unilateral or bilateral sixth nerve palsy, stunted growth and sexual maturation from third ventricle dilatation, difficulty in walking secondary to spasticity.

Symptoms in adults include: cognitive deterioration, headaches: These are more prominent in the morning because CSF is resorbed less efficiently in the recumbent position. This can be relieved by sitting up. As the condition progresses, headaches become severe and continuous, neck pain, nausea that is not exacerbated by head movements, vomiting: Sometimes explosive, vomiting is more significant in the morning, blurred vision (and episodes of "graying out"): These may suggest serious optic nerve compromise, which should be treated as an emergency, double vision from sixth nerve palsy, difficulty in walking, drowsiness, incontinence.(Hord, 2006)
Physical Signs: 
· Infants: head enlargement: Head circumference is in the 98th percentile for the age or greater, dysjunction of sutures, dilated scalp veins, tense fontanelle, setting-sun sign: In infants it is characteristic of increased ICP. Both ocular globes are deviated downward, the upper lids are retracted, and the white sclerae may be visible above the iris, increased limb tone: Spasticity preferentially affects the lower limbs. 
· Children: papilledema: if the raised ICP is not treated, this can lead to optic atrophy and vision loss, failure of upward gaze, Macewen sign: A "cracked pot" sound is noted on percussion of the head, unsteady gait, large head: Sutures are closed, but chronic increased ICP will lead to progressive abnormal head growth, unilateral or bilateral sixth nerve palsy is secondary to increased ICP.(Rizvi & Anjum , 2005).)
· Adults: papilledema: If raised ICP is not treated, it will lead to optic atrophy, failure of upward gaze and of accommodation indicates pressure on the tectal plate, unsteady gait is related to truncal and limb ataxia. Spasticity in legs also causes gait difficulty. (Milhorat , 1996; Chahlavi et al.,  2001). 
Causes

· Acquired causes in infants and children 

· Mass lesions account for 20% of all cases of hydrocephalus in children. These are usually tumors (eg, medulloblastoma, astrocytoma), but cysts, or hematoma also can be the cause. 

· Intraventricular hemorrhage can be related to prematurity, head injury, or rupture of a vascular malformation. 

· Infections: Meningitis (especially bacterial) and, in some geographic areas, cysticercosis can cause hydrocephalus. 

· Increased venous sinus pressure: This can be related to achondroplasia, some craniostenoses, or venous thrombosis. 

· Causes of hydrocephalus in adults 

· Subarachnoid hemorrhage (SAH) causes one third of these cases by blocking the arachnoid villi. However, communication between ventricles and subarachnoid space is preserved. This hydrocephalus is obstructive and communicating. 

· Head injury, through the same mechanism as SAH, can result in hydrocephalus. 

· Tumors can cause blockage anywhere along the CSF pathways. The most frequent tumors associated with hydrocephalus are ependymoma, subependymal giant cell astrocytoma, choroid plexus papilloma, craniopharyngioma, pituitary adenoma, hypothalamic or optic nerve glioma, hamartoma, and metastatic tumors. 

· Prior posterior fossa surgery may cause hydrocephalus by blocking normal pathways of CSF flow. 

· Meningitis, especially bacterial, may cause hydrocephalus in adults. 

· All causes of hydrocephalus described in infants and children are present in adults who have had congenital or childhood-acquired hydrocephalus. (The Free Dictionary by Raflex, 2007)
Aim of study
 To identify the different causes of acquired hydrocephaly in Babylon province.
Patients & Methods
The study was conducted in Al-Hilla General Teaching Hospital & private clinic in the period between December 2004 to February 2009, where thirty three patients diagnosed as having hydrocephaly depending on history, clinical findings & investigations which included CT scan & MRI.
Those patients were admitted to the hospital & further assessment was done to identify the underlying cause using investigations as complete blood picture, ESR, CSF examination & culture and MRI for those who did not have it.

The first line of treatment was placing a ventriculo-peritoneal shunt which might be the final treatment, or undergoing surgical removal for patients with brain tumors. Removed masses were sent for histopathology to identify the exact type of tumor.
Results 
Table (1). Shows the incidence of acquired hydrocephaly in different age groups. The highest incidence was in the first decade of life (33.3%) while the lowest incidence was in those aged more than forty. The incidence is decreasing with increasing age.

Table (1). The incidence of acquired hydrocephaly in different age groups.
	Age groups (years)
	No. of patients
	Ratio %

	≤ 10
	11
	33.3

	11-20
	7
	21.2

	21-30
	6
	18.2

	31-40
	6
	18.2

	> 40
	3
	9.1

	Total
	33
	100


Table (2). Shows sex distribution of acquired hydrocephaly. No significant difference was found between male & female patients (51.5% versus 48.5%).

Table (2). Sex distribution of acquired hydrocephaly.

	Sex of patients
	No. of patients
	Ratio %

	Male patients 
	17
	51.5

	Female patients
	16
	48.5

	Total
	33
	100


Table (3). Shows the incidence of different brain pathologies in cases of acquired hydrocephaly. The commonest pathology found was posterior fossa medulloblastoma with an incidence of 21.3% followed by infection (meningitis & abscess) 18.2% & posterior fossa astrocytoma  15.3%. 

Table (3). The incidence of different brain pathologies in cases of acquired hydrocephaly.

	Brain pathologies
	No. of cases
	Ratio %

	Posterior fossa medulloblastoma
	7
	21.3

	Infection (meningitis & abscess)
	6
	18.2

	Posterior fossa astrocytoma
	5
	15.3

	Tentorial meningioma
	3
	9.2

	Third ventricular astrocytoma
	2
	6

	craniopharyngioma
	2
	6

	Thalamic tumors
	2
	6

	Pineal body tumors
	2
	6

	Posterior fossa arachnoid cyst
	1
	3

	Choroid plexus papilloma
	1
	3

	Subarachnoid haemorrhage
	1
	3

	Pituitary adenoma
	1
	3

	Total
	33
	100


Table (4). shows the age distribution of the most common causes of  acquired hydrocephaly. Their highest incidence was in the first decade of life.

Table (4). The age distribution of the most common causes of  acquired hydrocephaly.

	pathology
	≤ 10
	11-20
	21-30
	31-40
	> 40

	Posterior fossa medulloblastoma
	5
	1
	1
	0
	0

	Infection
	5
	1
	0
	0
	0

	Posterior fossa astrocytoma
	4
	1
	0
	0
	0


Discussion  

In our study the incidence of acquired hydrocephaly was higher in patients ten years or less years old followed by those at teen age group. The incidence was decreasing with increasing age as the lowest incidence was in those age 40 years or older. 

Hord stated that the incidence of human hydrocephalus presents a bimodal age curve. One peak occurs in infancy and is related to the various forms of congenital malformations. Another peak occurs in adulthood, mostly resulting from NPH. Adult hydrocephalus represents approximately 40% of total cases of hydrocephalus.(Hord, 2006)
No significant difference was found between male & female patients regarding sex distribution. This is similar to what Hord stated that   generally, incidence is equal in males and females 

Regarding the causes of acquired hydrocephaly, in our study the commonest cause found to be posterior fossa medulloblastoma followed by infection (meningitis & brain abscess) & then posterior fossa astrocytoma, these were mostly found in patient less than 10 years old. Other causes included  tentorial meningioma, third ventricular astrocytoma, craniopharyngioma, thalamic tumors, pineal body tumors, posterior fossa arachnoid cyst, choroid plexus papilloma, subarachnoid haemorrhage & pituitary adenoma. 
These results are similar to that stated by Bruno et.al, who found that posterior fossa medulloblastoma most commonly occur in the first decade of life and it affects male more than female.(Bruno, 1996)
Greengerg stated that infection account for 7.6% of cases of acquired hydrocephalus.(Greenberg, 1997)  

Another study done by Mac Donald showed that astrocytoma has a peak incidence in the middle of the first decade & rare in adult life. They occur equally frequently in male & female.(MacDonald & Roger, 2009)
Conclusions: 

1. Acquired hydrocephaly occurs mosly in childhood with th highest incidence in the first decade of life.

2. there is no ssignificant difference between male & female patients.

3. the most common causes of acquired hydrocephaly are posterior fossa medulloblastoma followed by infection mostly meningitis & then posterior fossa astrocytoma.

Recommendations

1. Acquired hydrocephaly is an important condition that heralds the possibility of underlying brain tumor.

2. All patient with acquired hydrocephaly especially the obstructive type must be investigated thoroughly to reach the underlying pathology.

3. As this condition affect mostly patient in the first decade of life we must be aware of its features i.e., we need a high index of suspicion for early diagnosis & treatment to avoid or lessen the complications. 
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