Treatment        
Since craniopharyngiomas are benign tumours they are theoretically curable with total excision. However because of the anatomical relationship with vital structures craniopharyngiomas surgery is really challenging in view of morbidity.   

There are many controversies in the ideal surgical management of craniopharyngiomas. Total excision is desirable, however aggressive resection of these tumours was associated with high morbidity. Even gross total removal does not prevent recurrence There-fore limited surgery followed by radiotherapy is considered as ideal treatment modality to prevent morbidity.  
Craniopharyngiomas are adherent to major arteries at circle of willis and to small perforating arteries from anterior communicating artery, PCA and branches of anterior choraidal   and thalamo perforating vessels. The tumour is also attached to the hypothalamic structures. Because of these complex neurovascular relationship aggressive resection of there tumours is associated with high morbidity. The blood supply to the optic chiasma is mainly from the inferior aspect arising from internal carotid posterior cerebral and posterior communicating arteries. Blood supply to the optic nerves are from superior aspects arising mainly from anterior cerebral and anterior communicating arteries.

Bergland M, Ray BS: The arterial supply of the optic chiasm. J Neurosurg 31:327, 1969

The relation between the optic chiasma and the sella is important for surgery. In 70 percent of cases chiasma overlies the diaphragm and is called normal chiasma. In 15 percent of cases the chiasma overlays the tuberculum sella and is called pre-fixed chiasma. In another 15 percent of cases the chiasma overlies the dorsum sella and is called postfix chiasma. Surgical approach is difficult in prefix chiasma because there is very minimum space available between the optic nerve to reach the tumour. 
Renn WH, Rhoton AL jr: Microsurgical Anatomy of the sellar region. J Neurosurg 43: 288, 1975.

 Advances in neuroimaging, microsurgical techniques and hormone replacement therapy improves long term surgical outcome in craniopharyngioma.
Pre Surgical Evaluation
Complete endocrine and visual status should by evaluated and documented preoperatively. They should include baseline serum electrolytes, serum and urine osmolality, thyroid studies, morning and evening cortisol levels, growth hormone levels, Lutenizing and follicle – stimulating hormone levels and prolactin levels.

 Neuropsychological assessment should be done. Endocrine evaluation should be  done specially with respect to growth harmone, cortisol and thyroid hormones. Hypoadranilism and hypothyroidsm significantly increases intra and post operative morbidity and should be corrected preoperatively. Corticosteroid  and replacement should be done. Thyroid replacement needs up to two weeks with oral L-thyroxin, Thyroid replacement should be given carefully in elderly patients or with patients with heart disease. Steroid replacement should be initiated before thyroxine replacement. Because increase in metabolic rate due to throxine replacement will aggravate  preoperative adrenocertical insufficiency. Even in the absence of specific complaints diabetes insipidus should be excluded by appropriate investigations. Particularly children will present with severe alterations in fluid and eleclulyte abnormality due to diabetes insidious. Appropriate fluid and electrolyte  replacement should done before surgery. They should also be given intravenous or intranasal antidiuretic hormone replacement (desmopressin).They should be carefully monitored post operatively and desmopression should be continued, after surgery. Patients with large tumors with surrounding brain edema should receive preoperative dexo methasone which can cover cortisone replacement. In addition those  with hydrocephalus will need CSF shunt procedure before the definitive operative management.

Surgical management

Management of associated Hydrocephalus
In many cases tumor can be tackled directly if the patient is fit. However CSF diversion is indicated in the following situations.1) Children with moribund condition of with gross metabolic disturbance who will need time for metabolic correction and improvement. 2) Signs and symptoms of the patient are solely related to increased intracranial pressure. If the obstruction is at the level of foramen manro of both lateral ventricles, bilateral diversion procedures using two separate shunts using a Y connector. Sudden decompression of the Hydrocephalus can produce subdural hygromas or hematomas or even venous thrombosis. Decompression of hydrocephalus also changes the tumour position, for example a tumour located below the optic chiasm can produce more stretching of the chiasm leading to worsening of the field defect.
Carmel PW Transcranial approaches. In Apuzzo M (ed); Brain Surgery Complication Avoidance and Management. New York; Churchill Livingston, 1993, pp 339-357.

Some time post operative shunt procedure may be necessary for persistent CSF rhinorroea or for hydrocephalus secondary to aseptic meningitis 

Observation 
Occasionally an asymptomatic adult patient who is found to have craniopharyngioma on imaging studies done for some other reason. If the tumour is not threatening the visual apparatus and pathology is certain, a period of observation may be warranted. Bartlett in his series of 85 predominantly adult craniopharyngioma patients. Used observation as an approach in 11  Cases. {73 (1)}Bartlett JR: Craniopharyngiomas – a summary of 85 Cases. J Neurol Neurosurg Psychiatry 34: 37-41, 1971.
Five of these patients were followed for more than 15 years without requiring any treatment.

Operative strategy
Before deciding the operative approach, a number of factors should be analyzed. Location, size, extent of tumor, configuration of the optic apparatus should be studied in detail.The approach depends on the location and the direction of expansion of the tumour. Other addition factors are the cystic or solid type and whether it is the first or second surgery. The location of cysts often create a path to the solid portion of the tumor. The aim of surgery is the complete removal of the tumor. If there is risk of injury to optic pathway, hypothalamus and other important structures conservative surgery is performed expecting significant rate of recurrence. The approach chosen should offer the greatest exposure of the tumor at the cranial base. The approach should also the least traumatic to the vascular and neuro structures. 
Critical Areas in Craniopharyngioma Surgery

1. Pituitary stalk 

The preservation of pituitary stalk is necessary for normal pituitary responses. It is possible to preserve the pituitary stalk with microscopic visualization.  Under high magnification the stalk can be differentiated from other neural structures by its striate pattern appearance. The striation is due to parallel arrangement of long portal veins. Usually the stalk is lying in the posterior surface of the tumor. However it may be displaced laterally or antero laterally. The tumor might be strongly adherent to the pituitary stalk. Tumour attachment area should be visualized and it is often possible to dissect the tumour away without sacrificing the stalk. When there is stalk invasion the adherent part should be left behind. Even if the stalk is damaged, the remnant person of the stalk will serve as a matrix on which the portal system may reform. 
Carmel PW, Antunes JL, Ferin M. Collection of blood from the pituitary stalk and portal veins I monkeys, and from the pituitary sinusoidal system of monkey and man. J Neurosurg 1979; 50:75-80

2. Hypothalamus

Dissecting the upper surface of the tumour from the hypothalamus is very critical in craniopharyngioma surgery. After long period of compression, mamillary bodies are not covered by piamater and appeared as white coloured structures even slight suction may cause injury which can lead to prolonged coma.
3. Perforating Arteries 

Craniopharyngiomas is adherent to the arteries at the skull base. One of the most important point in craniopharyngioma surgery is to preserve the perforating arteries from the posterior circulation. Sometimes the anterior communicating artery may need to be divided in case of prefixed chiasm. Any tumour over the basilar artery and its branches can be removed keeping in mind that the tumor is adherent at some point to the arachnoid layer between the tumor and the underlying arteries. Preserving the arachnoid  layer is the rule and when teared, extreme caution should be taken regarding small vessels over the tumor.

Operative Approaches
The two most commonly used approaches are the sub-frontal and pterional approaches. Both of the routes allow excellent visualization of nerves and the chiasm.

Sub-frontal approach 
This is one of the most common approach used in patient with craniopharyngioma. The sub-frontal approach allows excellent visualization of the anterior portion of the optic pathway as well as a direct approach through the laminoterminalis if required.

The patient is positioned supine and neutral to keep the anterior skull base perpendicular to the floor. A bicoronal scalp incision is made. The pericraniam is generally taken as a separate layer, so that it can be used to repair in case the frontal sinuses are opened. An unifrontal or bifrontal craniotomy is made. If the frontal sinus is opened the mucosa is removed and the sinus exenterated. Fat and muscle are used to pack the sinus and pericranial flap is sutured over the exenterated sinuses. After opening the dura the non dominant frontal lobe is retracted and  the olfactory tract is dissected off the undersurface of the frontal lobe to lesion the post operative anosmia. The pre chiasmatic and carotid cisterns are widely open and cerebro spinal fluid drained out. Both optic nerves and the ipsilateral internal carotid artery are visualized in this stage.
Pterional approach
The pterional approach is the shortest route to the para sellar space. It offers more of a lateral view and requires most of the dissection to be done in the optico carotid space. This approach mainly visualizes the ipsilateral side. 
Both of these approaches can be sub divided into different pathways (i) sub chiasmatic pathway (ii) Optico carotid pathway (iii) Lamino terminalis pathway (iv) Lateral to carotid artery pathway (v) transphenoidal pathway.

On approaching the tumour each of the possible route is evaluated the sub-chiasmatic portion of the tumor is initially encountered and debulked. Then the supra chiasmatic portion is addressed. The lamina terminalis may be opened to address the tumor within the third ventricle. It is incised inferior to the anterior communicating complex. When the tumor is retro chiasmatic the chiasm will appear prefixed because of the displacement from the behind. As the tumor is exposed the arachnoid covering the tumor is opened. Cautery should not be used because this will coalese the arachnoid with the tumor capsule preventing the sub-arachnoid CSF plane. Preservation of this plane is necessary for safe tumour removal. All tumours should be aspirated initially so that the tumour becomes lax and can be dissected easily. After aspirating the cystic portion, the cyst is entered and the solid portion removed piecemeal Calcified portions should be crushed in to smaller pieces and removed. Optic apparatus should be carefully protected while removing the calcified portion of the tumour. Intra sellar portion  can be removed through sellar opening. If the intra sellar porton can not be removed easily, planum sphenoidale, tuberculum and the anterior wall of sella are opened to remove the tumour.75-1 Patterson RH Jr, Danylevich A :  Surgical removal of craniopharyngiomas by a transcranial approach through the lamina teminalis and sphenoid sinus. Neurosurgery 7:111-117,1980. The skull base defect is covered with a galeoaponeurotic flap. It is better to leave that part of the tumour adherent to cranial nerves, important arteries and hyphotholamous to prevent any morbility
Other approaches

Bifrontal, transbasal interhemisphere approach
Due to the anatomical conceniences of the bifrontal, interhemespheric  translaminaterminalis approach to this type of pathology it has been the preferred approach for big lesions. Bifrontal craniotomy is performed as done for anterior skull base tumours. The anterior most part of the superior sagittal sinus is ligated and divided after applying weck clips. The falx is divided,and the two frontal lobes can be easily retracted laterally.Tension to the olfactory nerves due to retraction can be dangerous. The olfactory tract gets snapped off at its most anterior part, which is the weakest portion. It is advisable to apply surgical over that area and fix the olfactory bulb to the anterior skull base by using fibrin glue. It is very important that only the first bridging vein can be sacrificed. It is the most anterior bridging vein, and it can be safely ligated. The posteriorly situated 2nd & 3rd bridging veins have to be preserved. Usually there is no postoperative haemorrage if the first bridging vein is resected. But there should be no retraction on 2nd or 3rd briding veins, as this can lead to heamorrahage in the post operative period.
When the sellar area basal cisterns are exposed, several important structures are to be identified even not initially visualized because of the tumour. If a cystic component of the tumor can be removed, that can provide wider view around.

The optic nerves, at times in a prefixed chiasm position and the carotid arteries have to be identified .
A Subfrontal expansion of the tumor can be reached directly, but retro-chiasmatic location needs dissection of nerves and vessels to the best of tumor separation and lamina termanalis opening (very often distended), through the window of which the tumor is dissected additionally. 
Subtemporal Approach

This approach is mainly useful for unilateral tumours occupying the retrochiasmatic position. The approach is  between the third nerve and the posterior communicating artery inferiorly and the optic tract superiorly. Frontotmporal craniotomy is made. Tip of the Temporal lobe is excised. Proximal sylvian fissure is opened and dissected along the carotid artery. After excising the uncus interpeduncular cistern is visualized. This approach can be combined with pterional approach. 
Transsphenoidal approach  
This approach is used when the craniophrioma is  exclusively intrasellar or intrasellar with a tumor with a symmetrical intrasellar and suprasellar development where there is enlargement of sella.  Suprasellar extension with smooth contour indicates  intact diaphragm sellae whch will protect the undersurface of the tumour. The pituitary gland is often displaced anteriorly in the sella. After a wide opening of the dura, the anterior pituitary gland can be seen anteriorly within the sella  and must be incised and lateralized in order to reach the dorsally located tumor. The capsule of the craniopharyngioma is then recognized behind the pituitary gland and opened. After intracapsular debulking, the capsule of the tumor is dissected from the walls of the cavernous sinuses, from the pituitary gland, from the pituitary stalk, and from the diaphragma sellae by sharp dissecton  in order to achieve a complete tumoral removal. When the diaphragma sellae is congenitally deficient or absent, the total removal of the tumour can provoke a cerebrospinal fluid (CSF) leakage.  If there is CSF leak the sellar cavity  should be filled with with Gelfoam, fat and fascia. The sellar floor can be reconstructed with a fragment of nasal bone placed epidurally and glued to the sella. If a postoperative CSF fistula is observed, a continuous lumbar CSF drain is warrented.
Transcalosal approach

This approach is chosen for tumours that are largely in the third ventricle or when no tumour is visualized in the subarachnoid space. This is useful when the intraventricular  tumour is solid or calcified. This approach is most useful when the foramen of monro is widely dilated. 

Radiotherapy     Since total resection of craniopharyngioma causes severe morbidity, less aggressive surgery combined with radiotherapy can be  adopted as an alternative option. Studies have shown that subtotal resection combined with radiation improves overall survival and the time of local recurrence comparing with subtotal resection alone.  33/1Rajan B, Ashley S, Gorma C, et al: Craniopharyngiomas-longtrmresults following limited surgery and radiotherapy. Radiother Oncol 26:1-10,1993.
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