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Abstract: Introduction. Cystic craniopharyngiomas are the most common form of craniopharyngiomas. The treatment is still 

debated. The less aggressive and multidisciplinary approach is more recommended. Methods. We describe 4 cases of cystic 

craniopharyngiomas managed in our department by implantation of an Ommaya reservoir. The diagnosis was retained on 

imaging and in front of the appearance of the cyst puncture fluid. Intracystic chemotherapy with bleomycin was performed in 2 

cases. Results. Patient’s age was 3, 34, 51 and 65 years. There were 2 female and 2 male patients. Clinical signs were dominated 

by headache (4 cases) and visual disturbances (4 cases). The Ommaya reservoir was placed with an endoscope in 2 cases. 

Postoperative insipid diabetes was noted in these 2 cases. A puncture of the Ommaya reservoir was performed on average every 

3 weeks (2 cases) in the absence of Bleomycin. Infection was noted in these 2 cases. The evolution was favorable in 3 cases 

including the 2 cases of Bleomycin injection. Conclusion. Ommaya reservoir implantation was a satisfactory alternative to 

surgical excision of craniopharyngiomas. The use of the endoscope increased the risk of developing insipid diabetes. Close 

punctures of the reservoir increased the risk of infection. Intra-cystic Bleomycin stopped the punctures of the reservoir. 
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1. Introduction 

Craniopharyngiomas are histologically benign embryonic 

tumors. They originate in the pituitary stalk from remnants of 

Rathke's pouch. These are rare tumors with an incidence of about 

20-25 cases per year in France [12]. Their diagnosis is often 

made late in adulthood after the appearance of the first sign that is 

not always recognized early. Cystic craniopharyngiomas are the 

most common form of craniopharyngiomas [3, 5]. 

The treatment is still debated. For many decades, 

neurosurgeons considered that complete removal of this 

histologically benign lesion was the best option, but it is a 

major surgery with the appearance of sequelae (endocrine and 

neuro-intellectual) sometimes incompatible with a good 

quality of life. The recurrence rate is close to 50% and these 

recurrences are possible even in case of macroscopically total 

excision [3, 5]. In addition, despite the contribution of 

microsurgical techniques, this "total" excision is not always 

without risk. When total removal is not possible, high-energy 
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external radiotherapy may reduce the risk of recurrence in 

adults. In children, it has a high risk of side effects. All these 

situations have led to the modification of craniopharyngiomas 

therapeutic approach towards a less aggressive and 

multidisciplinary approach (neurosurgeon, endocrinologists, 

radiotherapists....). It is in this context that placing an 

Ommaya reservoir and intracystic bleomycin have been used 

to potentially reduce the signs of cystic craniopharyngiomas 

[12]. We report four cases of cystic craniopharyngiomas that 

we treated with an Ommaya reservoir implantation, two of 

which benefited from intracystic bleomycin. 

2. Method 

We describe 4 cases of cystic craniopharyngiomas managed 

by the placement of an Ommaya reservoir in the neurosurgery 

department of Yalgado Ouedraogo University Hospital in 

Ouagadougou. A cure of intracystic chemotherapy with 

bleomycin was performed in 2 of these cases. Each cure 

included ten (10) intra cystic injection sessions of 3 mg of 

bleomycin every 48 hours. 

The positive diagnosis of cystic craniopharyngioma had 

been made by the appearance of the lesion on medical imaging 

(CT, MRI) and the macroscopic appearance of the cyst fluid 

puncture. On medical imaging, it was a heterogeneous sellar 

and suprasellar tumor process comprising a small fleshy 

portion with calcifications and a large cystic portion with an 

eggshell appearance. The macroscopic appearance of the cyst 

puncture fluid was that of a black viscous substance with the 

appearance of "engine drain oil." 

3. Results 

3.1. Description of the First Case 

Fifty-one-year-old patient, electro-mechanic, consulted in 

February 2015 for headaches associated with visual disorders 

and sleep disorders (such as alternating drowsiness and 

insomnia) that would evolve for four months. Physical 

examination noted a psychomotor slowdown. Cranioencephalic 

CT scan made it possible to objectify a heterogeneous sellar and 

suprasellar tumor process comprising a small fleshy portion 

with calcifications and a large cystic portion with an eggshell 

appearance in favor of a craniopharyngioma as well as 

triventricular hydrocephalus (Figure 1). 

 

Figure 1. Preoperative CT scan of the first case. Axial section without 

injection of contrast product showing the cyst and hydrocephalus (a); 

calcification (b). Sagittal reconstruction with contrast injection showing the 

cyst and calcification (c). 

A puncture of the craniopharyngioma cyst was performed 

about 1 month after the CT scan bringing back a viscous 

blackish liquid appearance "engine drain oil." Histopathological 

examination of the cyst fluid puncture concluded to a chronic 

macrophage inflammatory fluid. On the fourth day after this 

cyst puncture, clinically there was an amelioration of the signs 

and at the control CT was noted a decrease in the size of the cyst 

associated with a small bifrontal pneumencephaly. Five months 

after this puncture, headaches and sleep disorders reappeared. 

Cranioencephalic computed tomography made it possible to 

objectify lesions superposable to those of the CT scan before 

the puncture of the cyst. An Ommaya reservoir was laid 

freehand by a drill hole in the right frontal. The day after this 

procedure, a control CT scan made it possible to objectify the 

catheter in the cystic (Figure 2). The iterative punctures of the 

reservoir carried out every 3 weeks in front of the appearance of 

headaches, brought back on average 40 ml of liquid aspect 

"engine drain oil" per puncture. The patient had become 

asymptomatic a few days after each puncture and was engaged 

in normal work activity for 4 years. Four years after the 

placement of the Ommaya reservoir appeared visual 

disturbances and left hemiplegia (muscle strength at 1/5 in the 

thoracic limb and 2/5 in the pelvic limb). A new CT scan 

showed a small cyst (compared to the preoperative CT scan) 

and the catheter in place (Figure 2). A cystography performed 

in May 2019 did not object to a leakage of the contrast medium 

(Figure 2). One course of intracystic chemotherapy with 

bleomycin was performed. The evolution was marked by a 

regression of visual disorders and left hemiplegia with a 

muscular strength that increased to 4/5 in both limbs. No drain 

of the reservoir has been carried out thereafter to date. The 

control cranioencephalic CT scan performed two months after 

the injections of bleomycin made it possible to objectify an 

almost complete collapse of the cyst (Figure 2). 

 

Figure 2. Postoperative CT scan of the first case. Images without injection of 

contrast on Day 1 of the reservoir implantation: axial section (a); Sagittal 

reconstruction (b) showing the catheter in the cyst. 4 years after reservoir 

placement: axial section without contrast (c) showing the catheter in place in 

a small cyst; Axial contrast cystography (d) and sagittal reconstruction (e) not 

showing leakage of contrast product.  2 months after intracystic bleomycin: 

axial section without injection of contrast (f) showing an almost complete 

drying of the cyst. 
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3.2. Description of the Second Case 

Patient of 34-year student midwife consulted in October 

2015 for moderate headaches associated with drowsiness, 

visual disturbances of progressive worsening for 03 months. 

The physical examination noted a psychomotor slowdown, 

a decrease in visual acuity especially on the right and 

bilateral papillary edema. The CT scan and then the brain 

MRI images were in favor of a cystic craniopharyngioma. 

The MRI showed a sellar and suprasellar cystic lesion 

coming into contact with the midbrain with an "eggshell" 

appearance of its wall (Figure 3). Pituitary hormone 

balance (Prolactinemia, T3, T4, TSH, FSH/LH, Cortisol, 

Somatomedin) was normal. An Ommaya reservoir was 

placed in April 2016 with the rigid endoscope at zero 

degrees through a right frontal drill hole. 

 

Figure 3. Preoperative MRI of the second case. Axial cross-section images 

T1-weighted sequence without contrast (a), axial section in T2-weighted 

sequence (b); Sagittal section with contrast (c) showed a sellar and 

suprasellar cystic lesion going into contact with the midbrain with an 

appearance of its wall in "eggshell" in favor of a craniopharyngioma. 

 

Figure 4. Postoperative CT scan of the second case. Images without contrast 

on day 1 of the of reservoir implantation: axial section (a, b) showing the 

catheter in the cyst that is collapsed. Images made 11 months after reservoir 

placement: axial contrast cystography (c) and sagittal reconstruction (d) 

showing no contrast product leakage. Images without contrast made 2 years 

after the treatment of Bleomycin (without puncture of the reservoir): axial 

section (e) sagittal reconstruction (f) showing an almost complete drying of 

the cyst. 

The cystic puncture brought back a viscous blackish liquid 

that looked like "engine drain oil." Transient insipid diabetes 

(on desmopressin) and left hemiparesis occurred 

postoperatively. These signs quickly regressed after a few 

days. Control CT on the second postoperative day was 

satisfactory (Figure 4). Thereafter, punctures of the Ommaya 

reservoir were performed on average every 2 to 3 weeks when 

the patient became symptomatic (headache). Six months after 

the placement of the Ommaya reservoir, the patient presented 

a first generalized epileptic seizure and skin suppuration at the 

puncture site of the reservoir. This suppuration is cured after 

one month of local dressings associated with probabilistic 

systemic antibiotic therapy. Another epileptic seizure of the 

same type occurred about 3 weeks after the first. No seizures 

occurred after healing of skin suppuration. In February 2017, a 

cystography performed had made it possible to objectify the 

absence of leakage of the contrast product (Figure 4) which 

made it possible to perform one cure of intracystic injections 

of Bleomycin. The clinical signs have improved, hence the 

cessation of reservoir punctures to this day. The patient was 

able to complete her midwifery studies and is currently in 

service as such. The cranioencephalic computed tomography 

of January 2019 objectified the drain in place and the absence 

of a cyst (Figure 4). 

3.3. Description of the Third Case 

Sixty-five-year-old patient, retired, consulted in January 

2019 for chronic headaches evolving intermittently for several 

years. These headaches would have been exacerbated for two 

weeks associated with insomnia, visual disorders. She reported 

as a history of high blood pressure and hypothyroidism 

followed for several years. The physical examination noted 

bradycardia at 50 beats per minute, psychomotor slowdown, 

and anterograde amnesia. The CT scan and then the brain MRI 

was in favor of a cystic craniopharyngioma. MRI objectified a 

sellar and suprasellar lesion, multilobar, heterogeneous with a 

tissue component and a large suprasellar cystic component with 

a left temporal extension. There was moderate supratentorial 

hydrocephalus (Figure 5). 

 

Figure 5. Preoperative MRI of the third case. Axial cross-section images 

T1-weighted sequence without contrast (a), axial section in T2-weighted 

sequence (b); Sagittal section with contrast (C) showed a sellar and 

suprasellar lesion, multilobar, heterogeneous with a tissue component and 

especially a suprasellar cystic component with a left temporal extension in 

favor of a craniopharyngioma. There was moderate supratentorial 

hydrocephalus. 

A week after the MRI, an Ommaya reservoir was placed 

through a drill hole in the frontal right with the help of a rigid 

endoscope at zero degrees. The cystic puncture brought back a 

viscous blackish liquid that looked like "engine drain oil." On the 

first postoperative day (Day 1), the evolution was simply marked 

by the persistence of preoperative signs without any 

complications. The first postoperative day control 
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cranioencephalic computed tomography was satisfactory to 

objectify the end of the catheter in the cyst with a decrease in the 

size of the cyst, moderate pneumencephaly in the right frontal, 

absence of hemorrhagic complications (Figure 6). Enoxaparin 

isocoagulante dose was initiated on the second postoperative day 

based on the patient's cardiovascular history. On the third 

postoperative day there was somnolence and insipid diabetes, 

which persisted intermittently on desmopressin. A CT scan 

performed on the fourth postoperative day in front of this clinical 

aggravation (increasing drowsiness) made it possible to objectify 

an intracystic hemorrhage (Figure 6). Enoxaparin was stopped 

after a cardiology opinion. At the ninth postoperative day, these 

are added hydro electrolyte disorders such as hyponatremia and 

hypokalemia. Multidisciplinary care (neurosurgeon, 

cardiologists, endocrinologists, resuscitators) has been 

established for the correction of these various disorders. On the 

tenth postoperative day, there was also dyspnea and severe 

clinical and biological infectious syndrome. Chest X-rays 

objectified signs of massive right lung disease. At the thirty-sixth 

postoperative day, the disorders of consciousness worsened. A 

cranioencephalic CT scan performed on the thirty-sixth 

postoperative day had made it possible to objectify a resorption 

of the intracystic hemorrhage without other intracranial 

aggravation signs (Figure 6). The patient died on the thirty-ninth 

postoperative day. 

 

Figure 6. Postoperative CT scan of the third case. Images without contrast on 

day 1 of the installation of the reservoir: axial section (a), coronal 

reconstruction (b) showing the catheter in the cyst that is collapsed, a right 

frontal pneumencephaly. Images without contrast on day 4 of the installation 

of the reservoir in axial section (c), sagittal reconstruction (d) showing an 

intracystic hematoma. Images without contrast on day 39 of the installation of 

the reservoir in sagittal reconstruction (e) and coronal (f) showing a complete 

resorption of the intracystic hematoma and collapse of the cyst. 

3.4. Description of the Fourth Case 

Three-year-old patient, with no known pathological history, 

consulted in January 2020 for chronic headaches associated 

with visual disturbances such as a decrease in visual acuity and 

difficulty in moving the left hemi body all of progressive 

installation on 3 months. Physical examination had found a 

macrocrania with a head circumference at 55 cm, a decrease in 

visual acuity with bilateral papillary edema, left hemiplegia 

with a muscular force of 2/5. Cranioencephalic computed 

tomography made it possible to objectify a sellar and 

suprasellar cystic lesion with peripheral calcifications in favor 

of a cystic craniopharyngioma associated with hydrocephalus 

(Figure 7). Pituitary hormone balance was normal. One week 

after the scan was performed, an Ommaya reservoir was 

placed freehand through a drill hole in the right frontal. The 

cystic fluid had an "engine drain oil" appearance. Subsequent 

punctures of the Ommaya reservoir were performed when it 

became symptomatic (headache) on average every 3 to 4 

weeks. The consequences were marked by suppuration of the 

skin in front of the Ommaya reservoir exposing it and causing 

its removal two months after its installation. One month later, 

the patient presented with a left hemiplegia with muscle 

strength of 2/5 in the thoracic limb and 3/5 in the pelvic limb. 

The cranioencephalic CT scan performed in April 2020 made 

it possible to objectify a lesion almost identical to that of the 

initial CT scan. Another Ommaya reservoir was implant again, 

this time through a drill hole in the left frontal. On the first day 

after the placement of the second reservoir, the left hemiplegia 

had regressed (muscle strength increased to 3/5 in the thoracic 

limb and 4/5 in the pelvic limb). At the fourth day after the 

second reservoir was placed, on the CT control, the cyst had 

decreased in volume and the catheter was intracystic with its 

distal end that appeared to be extra cystic lodged in the 

prepontic cistern (Figure 7). On January 20 21, the patient 

presented with a rapid worsening of his left hemi body motor 

deficit and visual disturbances. A CT scan made it possible to 

objectify a reconstruction of the cyst. The catheter was extra 

cystic. The catheter was repositioned with the help of 

fluoroscopy (front and profile images) intraoperatively. The 

postoperative follow-up was simple. Preoperative clinical signs 

have regressed. The CT scan carried out three months later 

showed an almost complete collapse of the cyst (Figure 7). 

 

Figure 7. Pre- and post-operative images fourth case. Preoperative CT scan 

without contrast, axial section (a), sagittal reconstruction (b) showing a 

cystic sellar and suprasellar lesion with peripheral calcifications in favor of 

craniopharyngioma associated with hydrocephalus. Photo of 

suppuration/cutaneous necrosis in the second postoperative month that 

motivated the removal of the reservoir (c). CT scan without contrast on day 4 

of the second placement of the reservoir (replacement of the first who was 

infected) in axial section (d) and sagittal reconstruction (e) showing the 

catheter intracystically with its distal end which appeared to be extra-cystic 

housed in the pre-pontic cistern. CT scan without injection of contrast 

medium 3 months after repositioning of the second reservoir in axial section 

(f) showing an almost complete collapse of the cyst. 



 International Journal of Neurosurgery 2023; 7(1): 7-12 11 

 

4. Discussion 

Craniopharyngiomas are rare tumors. They represented 5.6% 

of all brain tumors operated in our department [16] and 4% of 

intracerebral tumors in Dakar [13]. Three patients in our series 

were adults. It is an embryonic tumor that may be more 

common in children [2, 3, 5]. However, several authors [4, 7, 

11, 13] have also published cases diagnosed in adulthood. It is 

a benign tumor of slow and insidious evolution that can be 

diagnosed in adulthood when the first signs appear. Deghima 

and al [4] reported 3 cases in adults (21, 22, 23 years); in 

whom they found an increase in the volume of 

craniopharyngiomas under estrogen and / or growth hormone. 

The positive diagnosis of cystic craniopharyngioma was 

made in our series in front of its typical CT scan appearance 

(lesion of the sellar region with a fleshy component with 

calcifications and a large cystic portion with an eggshell 

appearance) and the macroscopic appearance of the puncture 

fluid (a viscous blackish liquid "engine drain oil" appearance). 

Histologic confirmation could not be made on the cystic fluid 

(without the fleshy portion) of our first case. This led us to no 

longer transmit the cyst puncture liquid of the 3 other cases in 

anatomy pathology. In a study done in Dakar [13] the 

diagnosis of craniopharyngiomas was retained only on the 

basis of the results of medical imaging in 9 out of 11 cases. 

Imaging revealed three components (cystic, fleshy, 

calcification) in 45% of patients and two components (cystic, 

fleshy) in 36% [13]. This diagnosis (clinical radio) is easy at 

an advanced stage as was the case in our series. This is not the 

case at the early stage where a differential diagnosis can be 

made with prolactinoma, hence the interest of pathological 

anatomy [12]. There are two main histological and clinical 

subtypes of craniopharyngioma which are pituitary 

adamantinoma (classical form) and papillary 

craniopharyngioma. The adamantine histologic type was most 

common in most series [13, 15]. Xu and al [15] noted 53 

adamantine cases and 14 papillary cases. In medical imaging it 

is interesting to specify the position of the craniopharyngioma 

in relation to the chiasma and / or sellar diaphragm and the 

hypothalamus. This may have implications for the treatment 

decision. Park and al [11] had 79.7% retro chiasmatic forms. 

Compared to the sellar diaphragm, it is distinguished a grade 0 

(infra diaphragmatic lesion and distant from the hypothalamus) 

whose surgery is more indicated transsphenoidal; a grade 1 

(sub or supradiaphragmatic, in contact with the hypothalamus) 

that can be operated transsphenoidal, pterional or subfrontal 

and a grade 2 (supradiaphragmatic, hypothalamus invasion) 

operable pterionally, subfrontal, transcallous or these 

combined routes [12]. Transpetrous approach has been used in 

retro chiasmatic craniopharyngioma [17]. These approaches 

should be done with optical magnification (microscope, 

endoscope...) and / or monitoring of the optic nerve as much as 

possible [10, 17]. 

"Complete" surgical removal is a real challenge with 

several sometimes fatal complications [3, 12]. In addition, 

recurrences after "complete" surgical removal are common [1, 

3, 12]. Park and al [11] performed 48.4% transcranial 

approaches and 51.6% transsphenoidal with 68.8% 

"complete" resection. Al Shail and al [1] had 25% recurrence 

among their cases of "complete" excision. Lagha and al [8] 

had 3 cases of recurrence out of 10 patients operated by trans 

sphenoidal approach. Thiam and al [13] out of a series of 11 

patients, 7 had benefited from a tumor approach (subfrontal 3, 

transsphenoidal 2, pterional and temporo-parieto-frontal 1) 

and 4 from a ventriculoperitoneal shunt of the cerebrospinal 

fluid (CSF). Excision was total in 2 patients, partial in 4 and a 

simple biopsy was performed 1 time. The evolution was good 

in 3 cases. There have been 3 deaths, 1 case of insipid diabetes 

and 2 recurrences [13]. 

To minimize the risks associated with surgical excision, 

several attitudes have been proposed: radiotherapy alone or in 

addition to surgery [7-9, 11, 14]; puncture drainage of the cyst 

through a reservoir with or without intracystic chemotherapy 

(interferon, bleomycin) [3, 5]; immunotherapy (tocilizumab 

with or without bevacizumab) [6]. After an intracystic 

injection of a radioactive isotope through Rickam's reservoir, 

some [7] had 2 deaths (6.25%) and found that the dose of the 

radioisotope has an important role in the appearance of 

various disorders, the most serious of which with an 

irradiation dose of 300 Gray to the inner wall of the cyst. For 

other authors [8], the injection of the radioisotope gave rather 

satisfactory results: 4 cysts had completely disappeared, 5 had 

decreased by 80% and 1 had remained stationary. 

Although radiation therapy in adults is valid, it has a high 

risk of side effects in children. Proton therapy is more 

indicated in children [12, 14]. Intracystic bleomycin is used to 

potentially reduce side effects associated with cystic 

craniopharyngioma [5]. Bleomycin initially administered as 

an antibiotic is known to be very active in the treatment of 

squamous cell carcinoma of the skin. It was proposed by 

Umezawa in 1966 in the management of craniopharyngiomas 

since they have the same embryonic origin as squamous cell 

carcinoma [3]. Subsequently, several authors [3, 5] have 

published satisfactory results of the use of bleomycin in the 

management of cystic craniopharyngiomas. 

We carried out the installation of Ommaya reservoirs with 

results that we considered satisfactory. The case of death was 

due to other comorbidities (bradycardia, hypothyroidism, high 

blood pressure) that the patient had preoperatively. Other 

authors [7] had 2 deaths in their study, including 1 of whom 

causes unrelated to craniopharyngiomas or its treatment. We 

noted 2 complications related to our therapeutic attitude: 

insipid diabetes and infection of the skin in front of the 

reservoir. Infection of the skin in front of the reservoir was 

observed in cases where the reservoir puncture was close 

together (every 3 weeks on average). This motivated to add 

Bleomycin which made it possible to dry out the cyst and stop 

the punctures. However, bleomycin poses a problem of its 

availability (geographical and financial) in our country. 

Postoperative insipid diabetes has been noted by other authors 

[2, 9, 13] with rates up to 46.8% [2]. As was the case in these 

studies [2, 9, 13], this diabetes responded well to 

desmopressin in our series. In our series, transient insipid 

diabetes occurred in patients in whom the reservoir was placed 
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with the help of the endoscope. We only have a rigid 

endoscope at zero degrees. Its use does not offer a maximum 

field of view. Attempts to enlarge this visual field by untimely 

tilts can cause cerebral contusions by the rest of the endoscope 

stem which is intracerebral, but escapes our visual control. 

Thus, in addition to insipid diabetes, one patient presented 

postoperative hemiparesis, which subsequently regressed. To 

minimize this risk of postoperative deficit, we used 

fluoroscopy in our fourth case as an intraoperative guide for 

the placement of the reservoir. The suites were simple. Other 

authors have placed intracystic catheters in stereotactic 

conditions [7-9]. 

5. Conclusion 

Ommaya reservoir was a satisfactory alternative to surgical 

removal of craniopharyngiomas. The use of the rigid 

endoscope at zero degrees increased the risk of developing 

insipid diabetes. Punctures close to the reservoir increased the 

risk of infection. The intracystic injection of bleomycin 

stopped the punctures of the reservoir. 

Improved reservoir placement conditions (intraoperative 

guidance) and routine injection of bleomycin would likely 

reduce the rate of postoperative insipid diabetes and infectious 

complications related to punctures close to the reservoir. 
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