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Abstract 
Introduction: Intracranial surgery was the first procedure used historically to 
treat pituitary tumors. This study aims to report the indications of trans-cra-
nial surgery of pituitary adenomas and specify its limits in our experience at 
the Neurosurgery Department of Fann Hospital. Material and Methods: This 
is a retrospective, descriptive and analytical study spread over a period of 4 
years from January 1, 2016, to December 31, 2020 conducted at the Neurosur-
gery Department of the Fann University Hospital in Senegal, including all pa-
tients in whom the diagnosis of pituitary adenoma was evoked on clinical cri-
teria, confirmed by data from computed tomography (CT), magnetic reso-
nance imaging (MRI), and operated by trans-cranial approach. Results: Ac-
cording to our results, the trans-cranial approach using a pterional approach 
alone was the most common in our experience in 66.67% (n = 6 in this study). 
A combined endoscopic trans-sphenoidal approach first and then the second-
ary pterional approach was performed in 33.33% (n = 3) of our patients. Par-
tial resection was performed in 06 patients (66.67%), and wide resection in 3 
patients (33.33%). The evolution of the patients treated surgically by the high 
approach was marked by an improvement of the visual disorders in 22.22% of 
the cases, and an absence of recurrence in the whole series. A tumour residue 
was found in 33.33% of cases. Conclusion: Trans cranial approaches still have 
their place in the management of pituitary adenomas even if they are burdened 
with a very high mortality and morbidity rate in our series. 
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Limits in Senegal 

 

1. Introduction 

Pituitary adenomas are benign, well-differentiated, usually slow-growing tumors 
that develop at the expense of the pituitary gland and which, depending on their 
size and their functional character, secreting or not, are responsible for various 
clinical manifestations [1]. They represent 15% of intracranial tumors [1]. Their 
clinical expression is dominated by two syndromes, one endocrine syndrome re-
sulting from hypersecretion or a pituitary hormonal deficit, the other tumour syn-
drome reflecting the lesional impact of the adenoma on neighboring structures 
(compression of the optic chiasma, invasion of the sphenoidal sinus, extension to 
the cavernous sinus) [2]. Their diagnosis has been greatly facilitated by the evolu-
tion of imaging methods, in particular the advent and development of magnetic 
resonance imaging (MRI). It allows the volume and extension of the adenoma to 
be determined, particularly in the cavernous sinus, and therefore the possibility of 
surgical removal to be assessed [3]. The treatment of these tumors requires close 
multidisciplinary collaboration between endocrinologists, neurosurgeons, and radi-
ologists familiar with this pathology. Surgery performed by specialized neurosur-
geons in referent centers is the basis of treatment of pituitary adenomas [1]. It has 
evolved over the years from the high intracranial approach to the low extracranial 
approach with the recent advent of the endonasal trans-sphenoidal approach un-
der endoscopy [4]. The surgical management of pituitary adenomas is, as a rule, 
performed by trans-sphenoidal approach with the evolution of instruments and 
surgical techniques [5]. However, 3% to 7% of pituitary adenomas are usually 
larger than 4 cm and grow laterally outside the sellar limits exerting a mass effect 
on the optic tract and adjacent structures, such as the cavernous sinus, hypothal-
amus, and cerebrospinal fluid outflow tracts which contraindicates their removal 
by the lower approach. The trans-cranial approach in this case becomes one of the 
most complex neurosurgical challenges for the adequate management of these gi-
ant invasive pituitary adenomas due to their close relationship with the vascular-
nervous structures of this region [6]. 

The objective of this work is to report the indications of the transcranial ap-
proach, but also to specify its limits in our experience. 

2. Materials and Methods 

This was a retrospective, descriptive and analytical study spread over a period of 
5 years from 01 January 2016 to 31 December 2020 in the neurosurgery depart-
ment of the FANN University Hospital in Dakar, Senegal.  

It includes all the pituitary adenomas, managed in our structure during the 
study period (01 January 2016 to 31 December 2020). All patients admitted for 
pituitary adenomas and operated on trans-cranial, endonasal approach only or by 
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the combined approaches were included in this study and constituted our study’s 
population. 

Patient data were recruited through the emergency department and the neuro-
surgery outpatient clinic. They allowed us to study the epidemiological, clinical, 
paraclinical, therapeutic, evolutionary, and prognostic aspects. 

The variables were analyzed descriptively. Quantitative variables are described 
in terms of numbers, several missing values, mean, standard deviation and ex-
tremes, and qualitative variables are described in terms of numbers, and percent-
age of data completed. Data analysis was done using Excel for graphs and figures 
and SPSS. 

3. Results 
3.1. Epidemiological Data  

This series included 09 patients operated by the trans cranial approach out of a 
total of 107 pituitary adenomas managed in our department, i.e., a frequency of 
8.41%. The average age was 39.78 years with extremes ranging from 23 to 64 years. 
The age group over 45 years (>45 years) was the most frequent with 4 cases, fol-
lowed by 30 - 45 years with 3 cases and under 30 years (<30 years) with 2 cases. In 
our series there were 4 males and 5 females, giving a sex ratio of 0.8. Only one 
patient had a history of ovarian tumor operated on in the gynecology department, 
03 patients had been operated on previously by vaginal route for pituitary ade-
noma.  

3.2. Clinical Data 

Delay in diagnosis is very common. The delay between the onset of the signs and 
the consultation is between 1 month and 3 years in our series. Intracranial hyper-
tension syndrome: headache (temporal, occipital or helmet) and/or vomiting were 
found in all the patients. Neurological examination revealed: 1 case of frontal syn-
drome, 2 cases of seizures and 2 patients presented with apoplexy. 
 

 
Figure 1. Distribution according to ophthalmological examinations. 
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Functional endocrine signs were found in 5 patients, the most frequently en-
countered being amenorrhea, associated or not with galactorrhea in 3 cases. The 
acromegalic dysmorphic appearance was found in 1 patient, and 1 case of faci-
otruncal obesity or the classic cushingoid appearance. All the patients had visual 
disorders, 03 patients had bilateral blindness, 01 patient had monocular blindness, 
04 patients had bilateral decreased visual acuity, 01 patient had bitemporal hemi-
anopia (Figure 1). 

3.3. Paraclinical Data 

All the patients had undergone a cerebral CT scan, i.e., 100%, only 4 patients had 
undergone a cerebral MRI. These different examinations enabled us to make a 
topographical diagnosis. MRI spontaneously revealed a hyper signal image in 2 
cases and in 1 patient a heterogeneous lesion containing areas of necrosis ap-
peared in the hypo signal. In 1 case, we noted a T1 hyper signal before injection 
probably corresponding to a hemorrhagic area. 

Most of the CT scans showed spontaneously hyper-dense lesions that were en-
hanced after injection of PDC. (Figure 2) 
 

 
Figure 2. Distribution according to the imaging performed. 

 
This study found mainly giant adenomas with a mean size of 62 × 50 mm (with 

extremes ranging from 44 to 98 mm). 
Knosp grade 4 classification was found in all our patients (Figure 3). Hydro-

cephalus was reported in all our patients. No other morphological abnormalities 
of the parenchymal structures were reported. 

Four patients had a non-functioning adenoma with a normal workup. The work-
up was disturbed in 5 patients: Hyperprolactinemia was reported in 3 cases of which 
2 cases were due to disconnection. An elevated 8-hour cortisol level in 2 cases. 

All (9) patients underwent surgery. The trans cranial peritoneal route alone was 
performed in 6 patients. The sub-frontal route was performed in one patient. A 
combined trans-sphenoidal endonasal route under primary and secondary high 
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pterional endoscopy was performed in 3 patients. (Figure 4) 
 

 
Figure 3. Cerebral CT in axial section (A), Sagittal reconstruction (B), and coronal recon-
struction (C), showing a giant pituitary adenoma invading the carotid artery and the right 
Sylvian artery and compressing the ventricles, the optic chiasm, and the brainstem (Icono-
graphy Fann neurosurgery department). 
 

 
Figure 4. Distribution according to approach routes. 

3.4. Treatment 

Cabergoline (Dostinex*) was administered postoperatively in 3 patients. 2 patients 
underwent ventriculoperitoneal shunting (VPB) because of hydrocephalus. 1 pa-
tient underwent ventriculo-atrial shunting (VAS) because of a failure to resorb 
CSF at the abdominal level after his first VPB. 
 

 
Figure 5. Distribution according to the quality of excision. 
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Partial excision was performed in our patients with 06 patients and subtotal in 
3 patients (Figure 5). 
 

 
Figure 6. Cerebral CT scan with contrast injection in sagittal section (A), coronal and sag-
ittal reconstruction (B) and (C), showing a slightly sellar and suprasellar lesion exerting a 
mass effect on the third ventricle, responsible for obstructive hydrocephalus and invading 
the right carotid artery. 
 

 
Figure 7. Coronal reconstruction brain CT (A) and axial section (B) M1 of recurrence, 
showing a slightly hyperdense sellar lesion predominantly on the right, slightly enhanced 
after injection of the contrast medium. 
 

 
Figure 8. Preoperative and postoperative brain CT scan at M1 (A) and M6 (B) of a patient 
operated on for giant pituitary adenoma via the right pterional approach showing tumor 
residue and craniotomy stigmata. 
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Figure 6 illustrates a case of macroadenoma Knosp grade 4 operated by transcra-
nially, with post operative imaging one month later (Figure 7) and six months later 
(Figure 8).  

3.5. Post Operative Complications  

The immediate postoperative complications found: Diabetes insipidus in 6 pa-
tients (66.7%) who progressed well on Desmopressin (minirin*), meningitis was 
reported in 2 cases which progressed well on antibiotic therapy, neurological def-
icit was noted in 03 patients secondary to cerebral ischaemia in 2 cases, 2 cases of 
postoperative haematoma of the surgical site after control. Two cases of deaths 
were reported, one due to injury to the carotid artery, and the other secondary to 
ischaemia in the sylvian territory. For the other patients. 

3.6. Evolution 

The evolution in short time reports favorable outcome with improvement of vis-
ual acuity in 2 patients. And the long-term evolution is difficult to assess in all our 
patients as some patients have been lost to follow-up. Radiological cure (absence 
of tumour residue on follow-up CT) was observed in 2 patients who had received 
medical treatment. Persistence of tumor residue in 3 patients with improved qual-
ity of life, but no improvement in vision. 

4. Discussion 

Although the trans-pituitary endoscopic approach is the preferred approach in 
the management of pituitary adenomas in general, surgery by the upper approach 
is particularly rare and represents 1% to 4% of indications according to different 
studies [7] [8]. 

In our study, they represent 8.41%. In our series, the average age of the patients 
operated on by the trans cranial approach was 39.78 years with extremes ranging 
from 23 to 64 years, in agreement with the data in the literature. Indeed, 
Shashidhar et al. in a 2020 study on trans cranial approaches for pituitary adeno-
mas over two decades found an average age of 40.86 [9]. 

In this work, we note a predominance of surgery by the trans cranial route for 
the female sex by 55.56% of cases against 44.44% for the opposite sex, which is 
comparable with the data of a study carried out by Spallone et al. [6]. This pre-
dominance is mainly due to the general frequency of pituitary adenoma in the 
female population, especially prolactin, somatotropic and corticotropic [10]-[13].  

Delayed diagnosis of adenomas operated on by the transcranial approach is 
very common. The delay between the onset of signs and the consultation is be-
tween 1 month and 3 years in our series, in agreement with the study by Han and 
colleagues. The main reasons for this delay are the slow evolution of pituitary ad-
enomas and the lack of specificity in clinical symptomatology. This is all the truer 
as the tumor may be non-secreting [14]. The intracranial hypertension syndrome 
was found in all our patients and in the study of Azeroual et al. It represents 62.5% 
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of the reasons for consultation constituting the most frequent sign of appeal [14]. 
One case of the frontal syndrome (11.11%) was found in our study concordant 
with the study of Shashidhar et al. 11.7% [9], 2 cases of seizures as in the series of 
Bouaita [10], 2 patients presented apoplexy (22.22%) which is less than the 18 
cases in the study of Shashidhar [9]. Several series in the indications of high sur-
gery of pituitary adenomas report visual disturbances as the main mode of disclo-
sure. 

Thus, visual disorders were present in 88% and 90% of cases respectively in the 
series by Graillon, Bouaita et al. [8] [15]. 

The radiological exploration of the sellar and para-sellar regions is the witness 
of technological advances. Conventional radiology has been progressively re-
placed first by CT and then by MRI, the latter having become in a few years the 
method of choice in pituitary exploration, both for its sensitivity in detecting mi-
cro-adenomas and for its ability to establish the extension of macro-adenomas. 
However, the contribution of CT should not be neglected, as this method is still 
much more widespread than MRI [16] [17]. 

All our patients had a cerebral CT; only 4 patients had a cerebral MRI scan 
(44.44%). The same data was found in the series of Spallone et al., however more 
MRIs were performed compared to our study (71.4%) [10].  

The trans-cranial surgical approach was indicated for giant adenomas with su-
pra- and later-sellar extension. These are defined as tumors with a maximum di-
ameter > 4 cm [18] [19]. In our study, we found mainly giant adenomas with a 
mean size of 62 × 50 mm. In all the series studied, these adenomas were mostly 
approached via the upper approach in order to obtain a satisfactory surgical exci-
sion and a good decompression of the visual and CSF outflow tracts. 

According to the extension of the tumor, the Knops grade 4 classification was 
found in all our patients as in the series of Nishioka et al. and most of the other 
series [20]. 

Hydrocephalus was reported in all our patients, only 14.6% in the Shashidhar 
series [9]. The hormonal workup allowed us to find mostly non-functional ade-
nomas 44.44%, prolactinoma 33.33%, corticotropic adenomas 22.22% concordant 
with the results of the series of Sinha et al. [19]. The intracranial approach is rarely 
used, 1% to 4% in the literature, compared to 96% to 99% for trans-sphenoidal 
approaches [21]-[24]. At the CHNU Fann in Dakar, 65 patients were operated on 
by endoscopic trans-sphenoidal approach from 2014 to 2018. This procedure is 
delicate because the proximity of the optic pathways is fraught with significant 
postoperative complications [25]. The high periosteal approach alone was per-
formed in 6 patients (66.67%), which corroborates the data in the literature [9] 
[10] [17]. A subfrontal approach was performed in only 1 patient. The combined 
endoscopic trans-sphenoidal first and then secondary high pterionic approach 
was performed in 33.33% of our patients. Surgery remains the method of choice 
because it is the only method that allows selective removal of the tumor, and there-
fore a definitive cure if the removal is total. The surgeon is asked, on the one hand, 
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to resolve the tumor problem of large adenomas compressing the opto-chiasmatic 
tracts and, on the other hand, to correct the manifestations due to hyper-hor-
monemia of hyper-secreting adenomas while respecting the pituitary gland and 
thus maintaining normal pituitary function [21]. No total exeresis was performed 
in our patients, it was partial in 06 patients (66.67%), large in 3 patients (33.33%) 
which has not been found in the literature dominated by subtotal exeresis in the 
series of Bouaita and Graillon [8] [15]. Our study shows that the evolution of pa-
tients treated surgically by the high approach was marked by an improvement in 
visual disorders in 22.22% of cases, and an absence of recurrence in the whole 
series. In addition, a tumour residue was found in 33.33% of cases. In his series, 
Graillon found 41% visual improvement, about 38.5% postoperative residues, and 
no recurrence. In comparison with the series by HAN where both trans-sphe-
noidal and trans-cranial routes were used, the former showed 81.4% visual im-
provement against 50% in the latter. Our study shows that 6 patients presented 
with diabetes insipidus (66.67%), 2 cases of meningitis, 03 patients presented with 
a neurological deficit (33.33%) secondary to cerebral ischemia in the sylvian ter-
ritory, in the carotid territory and to a HED that was evacuated, 2 cases of post-
operative hematoma. Nishioka in his series found 2 cases of diabetes insipidus, 2 
cases of hemiparesis (secondary to ischemia and hematoma), and no meningitis. 
Our study shows 2 cases of death. This mortality concerned a vascular injury of 
the carotid artery in 1 case, and an ischaemia in the sylvian territory. In the SINHA 
series, 8 patients operated on via the trans-cranial route died, compared with 3 
deaths in patients operated on via the trans-sphenoidal route. 

5. Conclusion 

The indications for Trans cranial surgery in adenomas are rare and very specific. 
The mortality rate is very high with this route, and its combination with the 
transsphenoidal route for large lesions extending into the supra-salar region can 
improve the patient’s prognosis, as well as the objectives of the management. 
However, it remains the recourse for surgeons with technical and logistical limi-
tations. 
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