
Sample Case Study  

Ventriculoperitoneal Shunt

A ventriculoperitoneal shunt (usually written as VP shunt) is a surgical procedure done to shunt, or divert, cerebrospinal fluid (CSF) from the ventricles of the brain to the peritoneal cavity.  The purpose of the shunt is to reduce pressure caused by the accumulation of too much CSF in the ventricles, a condition known as hydrocephalus. 

Relevant Anatomy

A VP shunt involves several anatomical structures.  The scalp incision is made in the skin and through the subcutaneous tissues.  Other anatomical layers encountered include the periosteum, the skull, the meninges, the cerebrum, and the ventricles.


Ventricles are cavities in the brain that are filled with cerebrospinal fluid (CSF).  There are a total of four ventricles: two lateral ventricles (one in each hemisphere of the cerebrum), the third ventricle, and the fourth ventricle.  The third and fourth ventricles are in the middle of the brain.  Cerebrospinal fluid is a clear fluid produced by the choroid plexus (capillary lining) of the lateral ventricles.  Its function is to cushion and protect the structures of the central nervous system (the brain and spinal cord).  The CSF passes from the lateral ventricles to the third ventricle through two openings known as the foramina of Monro, and then through the cerebral aqueduct into the fourth ventricle.  From the fourth ventricle, the CSF passes into the subarachnoid space surrounding the brain and spinal cord and into the spinal canal. 


There are fewer anatomical structures encountered in the abdominal portion of the procedure.  These structures include the skin, subcutaneous tissues, the rectus abdominus muscle, and the peritoneum.

Pathology

Hydrocephalus has a variety of causes.  It may be congenital (present at birth) and related to abnormal development of brain structures.  It may also be a consequence of an infection in the brain, a head injury, or a brain tumor.  It may occur at any age, but is more common in infants than in adults.  Congenital hydrocephalus may be fatal if untreated.


As CSF is produced, it circulates through the ventricles of the brain and into the subarachnoid space, from where it is reabsorbed by the body.  It is produced on a continuous basis and is normally reabsorbed by the body at about the same rate.  Because the fluid is absorbed at about the same rate as it is produced, the fluid pressure in the brain remains constant.  With hydrocephalus, too much CSF is produced or it cannot circulate through the ventricles, and pressure builds up in the head.  Too much pressure in the confines of the head can compress the brain and cause damage.  A VP shunt is one type of procedure that may be done to relieve this pressure and prevent damage.

Signs and Symptoms

Signs and symptoms of hydrocephalus will differ depending on the age of the patient.
In young infants, the first sign is bulging of the fontanel (soft spot) on the front of the head.  The buildup of CSF fluid and the increased pressure will cause the head to increase in size at an abnormal rate.  This is possible because the bones of the skull have not yet fused together. The buildup of CSF with corresponding increase of pressure may prevent the sutures, or spaces between the bones of the skull, from fusing together as they normally do.  Later signs and symptoms include downward rotation of the eyes (known as the setting sun sign), pupils that react slowly and unequally to light, irritability, poor feeding ability, and lethargy.  Infants may also cry when picked up and rocked and quiet when allowed to lie still.   


Older children and adults will not get enlargement of the head because the skull is already completely formed.  They will have signs and symptoms of increased intracranial pressure, including headaches, mental disturbances, or vomiting.  They may also have abnormal eye exams due to damage to the optic nerve caused by the pressure in the head.  


In adults, hydrocephalus may occur slowly and the signs and symptoms may be confused with signs of aging.  Early symptoms include forgetfulness, lethargy, incontinence, and gait disturbances.  Later signs and symptoms include changes in level of consciousness, possible vomiting, headache, alterations in vital signs, and seizures. 

Special Instruments and/or Supplies

The basic shunt assembly consists of three components: a ventricular catheter, a connector, and a peritoneal catheter.  The surgeon may add other components, such as a valve, to the assembly as needed for a particular patient.  The catheters are made of a special silicone material.


The ventricular catheter is a tube with perforations in the side.  It comes with a stylet (to keep the catheter straight for insertion) and a reservoir.  The reservoir attaches to the ventricular catheter to allow the catheter to be flushed or medication added after surgery.  The peritoneal catheter is a long piece of tubing that will extend from the ventricular catheter to the peritoneal cavity.  The connector is to link the two catheters.  A valve, if used, will function as an on and off switch for the shunt.  It will open and allow CSF to drain out when the CSF pressure reaches a certain preset level and will close when the pressure goes down.


Shunt components should be handled carefully and as little as possible. Clean powder off gloves before handling shunt components. Do not lay the catheters directly on cloth towels or sponges where they could pick up lint; keep them in a clean basin.  The parts should be tested and flushed with saline or Ringers before insertion in accordance with the manufacturer’s instructions.

Anesthesia, Prep, and Draping

The patient will be under general anesthesia for the insertion of a VP shunt.  They will be placed in the supine position with the head slightly elevated and turned to the left.  The head may be placed on a donut for stabilization.  The right arm will probably be tucked at the patient’s side and the left arm placed on an armboard.  


If the neurosurgeon shaves the patient’s head before surgery, the hair should be placed into a plastic bag or container, labeled with the patient’s name, and sent with the patient after surgery.


The upper body will be exposed and the prep will include the head, neck, chest, and abdomen.  Care should be taken to prevent pooling of prep solutions in the ears or eyes.  The patient will be draped so that the areas of both surgical incisions are exposed (head and abdomen) as well as the space between them.  Hand towels will be used to frame the surgical site and may be held in place with an adherent drape.  Drape sheets will be used to cover the rest of the body as required.   

Procedure

Two incisions will be made for the insertion of a VP shunt.  One incision is made in the scalp above and behind the ear.  This incision will be used for placement of the ventricular catheter.  The second incision will be made in the right upper quadrant of the abdomen and will be used to insert the end of the catheter into the peritoneal cavity.


After the incision is made in the scalp, a hole called a burr hole is drilled in the skull.  The ventricular catheter is inserted through the burr hole into the ventricle and then connected to the reservoir.  The second small incision is made in the abdomen.  A tunnel is made between the two incisions by passing a tunneling device or long instrument under the skin from one incision to the other.  The peritoneal catheter is threaded through the tunnel and is connected to the reservoir.  The distal end of the peritoneal catheter is inserted into the peritoneal cavity through a small nick in the peritoneum.  The surgeon may add additional valves to the assembly as required.  After the shunt is in place and connected, the wounds will be irrigated, closed, and covered with plain dressing sponges.  No special dressings or devices are required.

Potential Intraoperative Complications

There are at least two potential complications that can occur during the insertion of a VP shunt.  The main risks are bleeding and perforation of the intestine.


Bleeding may occur when the catheter is inserted into the ventricle or as the tunnel is being made between the scalp incision and the abdominal incision.  The intestine may be perforated when the peritoneum is nicked with a knife to allow the catheter to be inserted into the peritoneum.

Potential Postoperative Complications

The two main complications that can occur after a shunt procedure are malfunction and infection.  Malfunction can occur for many reasons: kinking of the shunt tubing, obstruction of the tubing from blood clots or small pieces of tissue, or accidental disconnection of shunt components.  Malfunctions may occur soon after surgery, or months or years later. Shunts placed in infants or small children may malfunction and need to be revised as the child grows.


The time for greatest risk of a shunt infection is about a month after surgery.  If the infection is persistent, the shunt may need to be removed until the infection is gone.


Other complications that are less likely to occur include: subdural hematoma from decreasing the intracranial pressure too quickly, and complications (such as bowel perforation) from insertion of the shunt into the abdomen. 

Outlook


Recovery depends on the amount of damage that occurred before the shunt was placed.  In some patients, improvement may be seen immediately after the procedure; in others, it may come about gradually.  If the brain was damaged extensively before the shunt was placed, there may be little improvement seen.
PAGE  
75


