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Abstract  

Background:  Prolactinoma represent approximately 30%  

of pituitary adenomas, they are the most common type of  

functioning pituitary adenoma, few studies have recently  
reexamined efficacy of transsphenoidal surgery in prolactin-
oma.  

Aim of Study:  The aim of this work is to evaluate the  
outcome of patients with prolactinoma treated by transsphe-
noidal surgery, to identify the factors that affect the surgical  

outcome leading to remissions or recurrence.  

Patients and Methods:  This is a retrospective study of 27  
patients with prolactinoma treated in Neurosurgery Department  

in Benha University in the period between January 2015 and  

January 2018 of which 21 were women and 6 were men, the  
mean age was 40(±) 15 years.  

Results:  Post-operative remission was obtained in 70%  

of cases. Better outcome was associated with smaller pre-
operative tumor size, amount of removed tumor intraopera-
tively, lack of invasion of nearby structures and lack of  
suprasellar extension. The mean follow-up period was 36  
months. Recurrence was observed in 20% of cases during this  
period (5 cases). In patients with pre-operative dopamine  

agonist resistance treated again after surgery there was signif-
icant reduction of prolactin level in about half of cases.  

Conclusion:  Gross total removal, smaller tumor size, lack  
of cavernous sinus invasion and lack of suprasellar extension  

is associated with better outcome. Dopamine agonist resistant  

cases show better response to dopamine agonist after debulking.  
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Introduction  

THE  transsphenoidal approach for resection of a  
pituitary adenoma was first performed by Herman  

Schloffer more than 100 years ago. Subsequently,  

the transsphenoidal approach created great interest,  

and a variety of modifications of this approach  

were described shortly thereafter. As discussed in  
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a report by Henderson, Harvey Cushing was the  

first to present a large clinical series of 231 trans-
sphenoidal pituitary adenoma resections in 1939.  
Later he abandoned the procedure in favor of  

transcranial approachesd due to lack of adequate  

pre-operative imaging [4] . Two reasons make trans-
sphenoidal technique resurfaced. First, the devel-
opment of imaging techniques such as CT and MR  
imaging provided accurate information about the  

size and location of a lesion and allowed for ap-
propriate patient selection and determination of  

the appropriate surgical access. Second, the intro-
duction of the operating microscope and later  

endoscopy greatly improved intraoperative illumi-
nation and visualization [13,15,19] . There is a paucity  
of literature reporting the endocrinological outcome  

following use of a purely endoscopic transsphenoi-
dal technique [11,16] . Here we present our experi-
ence in 27 cases of prolactinoma treated surgicall  

by endoscopic approach in our center.  

Patients and Methods  

Patient demographic data:  

We analyzed a retrospectively collected database  
of 27 patients who underwent endoscopic endonasal  
surgery for prolactinoma between January 2015  

and January 2018 in Neurosurgery Department at  

Benha University Hospital. Functional tumors were  
resected using a purely endoscopic endonasal  

transsphenoidal approach. For each operation, the  

duration of surgery, estimated blood loss, relevant  
laboratory values, adjuvant treatments, and com-
plications were recorded.  

Pre-operative evaluation:  

The pre-operative evaluation consisted of a  
detailed interview, a general medical examination,  

and endocrinologic, neurologic, ophthalmologic,  
and neuroradiologic evaluations. Prolactin levels  
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were determined by radioimmunoassay (normal  
values, 6 to 25ng/ml).  

Prior to resection, all patients underwent con-
trast enhanced MR imaging. Tumor invasion of  
the CS was defined. Routinely, the surgical site  
was analyzed by CT brain or contrast-enhanced  

MR imaging on post-operative day 1, 3 months  
after surgery, and then at yearly intervals.  

Surgical Technique:  

Prior to surgery, all patients received antibiotics  

and glucocorticoids. We use neuronavigation for  
some of our cases. We used a 4-mm rigid endoscope  
(Karl Storz) and an intraoperative MR imaging  

neuronavigation system (Medtronic). Briefly, which  
side of the nasal cavity to use was determined by  

the nasal anatomy (septal deviation and megatur-
binate), lateral extension, and size of the tumor. A  

unilateral approach was used in most cases, except  
for large tumors. The entire procedure was per-
formed with a hand-held, short 0º endoscope (4mm,  

18cm). The superior and middle turbinates were  
identified and gently pushed aside laterally. Mucosa  
from the sphenoidal ostium to the choana at the  

base of the vomer was coagulated and thereafter  

opened up, pushing away the vomer until the con-
tralateral ostium appeared. A large sphenoidotomy  
was performed, and the bone of the sella turcica  

was removed from one cavernous sinus to the other  

and from the anterior skull base to the clivus.  

Adenomas were removed using a piecemeal  
technique similar to that applied in microscopic  

surgery. At the end of the procedure, the sellar and  

suprasellar regions were explored using 0º, 30º  
endoscopes pushed up through the sella turcica.  
At the end of the procedure, jugular compression  

was applied to detect any CSF fistula before clos-
ing. We closed cases using autologous fat and a  

piece of bone, nasal packs were used in case of  

CSF leake. Lumbar drain was used in some cases.  

Endocrinological evaluation:  

All patients underwent pre-and post-operative  

endocrinological evaluation for free cortisol,  

ACTH, free thyroxine, thyroid-stimulating hor-
mone, PRL, GH, IGF-I, testosterone, estradiol,  
luteinizing hormone, and folliclestimulating hor-
mone to assess for endocrinological derangements  

(except for 2 patient, who was lost to endocrino-
logical follow-up). The diagnosis of a prolactinoma  
was made based on serum PRL levels of >1 50ng/ml  
in combination with typical clinical symptoms.  

endocrinological remission was defined as post-
operative PRL levels of <25ng/ml.  

Results  

In this series, 27 patients with PRL-secreting  
adenomas underwent an endoscopic transsphenoidal  

tumor resection. The mean age of this group was  
40 years (range 26-55 years), and it was composed  
of 21 female and 6 male patients.  

The majority of cases seek medical attention  
due to manifestations of hyperprolactinemia. The  

rest of patients with larger tumor diameter present  

with severe headache (11%) and acute severe dim-
inution of vision (22%). There was positive relation  
between larger tumor diameter and these manfes-
tations (p<0.002). In patients with loss of vision  
visual field testing revealed bitemporal defects in  
4 cases and hemianopia in two cases.  

Patients with apoplexy presented with severe  

acute diminution of vision in 4 cases and severe  
headache in 2 cases. Cavernous sinus invasion was  

present in 4 cases (14,8%), suprasellar extension  

was present in 10 cases (37%). In this series 3  
cases were operated before (11%). Hypogonadism  

was present in 2 cases, hypothyroidism in 1 case  

and panhypothyroidism in 1 case.  

Most of these patients (67%) received medical  

therapy to control hyperprolactinemia. Medical  
therapy failed for 3 main reasons: (1) Insufficient  

control of excess hormone secretion (15 patients);  

(2) Enlargement of the pituitary adenoma despite  
maximum medical therapy (3 patients); and (3)  

intolerable adverse side effects (9 patients).  

Nine patients with PRL secreting adenomas  
underwent resection without a trial of medical  
therapy. Six of patients presented with acute severe  

diminution of vision, and 3 presented with severe  

headaches, of which apoplexy was the cause in 6  

patients.  

Analysis of pre-operative imaging revealed an  
average maximum diameter of 1.9cm (range 0.8- 
4.5cm). Thus, 70.5% of prolactinomas were con-
sidered as macroadenomas.  

Post-operative remission:  
There was a positive relation between post-

operative remission and GTR, small tumor size,  

lack of suprasellar extension, lack of CS invasion  

(p<0.05).  

In patients with pre-operative dopamine agonist  

resistance treated again after surgery there was  

significant reduction of prolactin level in about  

half of cases.  
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Post-operative complications:  
There was no operative or perioperative death  

in this study. Three patients developed post oper-
ative CSF leaks, two of them were recovered on  

bed rest and medical treatment and one was treated  

with one week of CSF diversion via lumbar drain-
age. On long term follow-up one patient developed  
hypothyroidism and long term therapy with thy-
roxin was required. Recurrence was observed in  

19% of cases during this period (5 cases).  

(A) (B)  

(C) (D)  

(E) (F)  

Fig. (1): (A, B, C) Pre-operative sagittal (T2), coronal and axial (with contrast) MRI images showing pituitary macroadenoma  

with suprasellar extension. (D, E, F) Post-operative axial (T1), sagittal (T2) and coronal (T2) of the same patient  

showing near total removal of the tumor.  



(A) (B)  
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Fig. (2): (A, B) Pre-operative sagittal and coronal MRI images with contrast showing large sellar suprasellar mass with non-
homogenous enhancement. (C, D) Post-operative axial and coronal images of the same patient 8 months later with no  

obvious residual.  

Table (1): Patient criteria.  

Criteria  No.  

Sex:  
M  6 (22%)  
F  21 (78%)  

Mean age  40  

Previous surgery  3 (11%)  

Tumor size:  
<1 CM  8 (29.5%)  
>1CM  19 (70.5%)  

CS invasion  4 (14.8)  

Suprasellar extension  10 (37%)  

Prolactin level <200  20 (74%)  

Apoplexy  6 (22%)  

Table (2): Predicators for endocrinological remission.  

Adenoma characteristics  p-value  

GTR  .006  
Diameter <1cm  .0021  
No suprasellar extension  .0029  
No cavernous sinus invasion  .0039  

Table (3): Outcome in 27 cases of prolactinoma.  

Criteria  No.  

GTR  19 (70%)  

Endocrinologic remission  19 (70%)  

GKS  2 (7.4%)  

Mean time of FU  24 months  

Recurrence  5 (18.5%)  

Discussion  

Microsurgical transsphenoidal surgery for pitu-
itary adenoma has been the standard treatment for  

decades in the neurosurgical community [4,8] .  

Though only recently introduced to pituitary  
surgery, endoscopy is fast becoming the technique  

of choice at more and more neurosurgical centers.  
Combined with the endonasal approach, this tech-
nique undoubtedly allows a relatively painless  

post-operative course for patients [1-3,5,7,9,12,16] .  
However, its superiority is still under debate in the  
absence of randomized studies and few series  
published to date.  
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In this series of patients, we present endocrino-
logical outcome following a purely endoscopic  
endonasal transsphenoidal surgery for functional  
pituitary adenomas.  

Because the endoscopic technique constitutes  

the latest refinement of transsphenoidal surgery  

[17] . A comparison of our results with a standard  

microscopic transsphenoidal technique was per-
formed.  

In our series endocrinological cure was achieved  

for 70% of PRL-secreting adenomas. This is slightly  

heigher than the weighted average cure rate (62%)  

derived from several microscopic series [14,18] .  

In a study of endoscopic transsphenoidal surgery  

by Dehdashti and colleagues [6]  at 2008 the same  
criteria for endocrinological cure for PRL-secreting  
adenomas were used as in the current series. How-
ever, adenoma characteristics are quite different.  

In the current series, 12% of PRL-secreting adeno-
mas required an extended approach for appropriate  

access to suprasellar portions, whereas adenomas  

that required extended approaches were excluded  

by Dehdashti et al., Moreover, the rate of CS  

invasion was higher in the current series (14.8%)  

compared with the aforementioned study (8%).  
This may explain the higher biochemical cure rate  
(88%) reported by Dehdashti and colleagues for  

their 25 prolactinomas.  

In a study performed by Frank and colleagues  

[8]  at 2006, the cure rate was (75.7%) which is  
similar to that rate achieved in our series (70%).  

Endocrinological remission rates for PRL-
secreting adenomas with invasion of CS in Frank  
and colleagues study [8]  report a cure rate (36.5%)  
that is lower than that in our study (50%).  

In a study performed by christoph et al., [4]  at  
2011 the cure rate was similar to that achieved in  

our series (70.6%). Cavernous sinus invasion was  
present in (14%) of cases which is similar to our  
series, suprasellar extension was present in 14%  
which is lower than that in our series (37%).  

Conclusion:  
Better surgical outcome for endoscopic trans-

sphenoidal surgery is associated with smaller tumor  
size, no suprasellar extension and absence of cav-
ernous sinus invasion. So early tumor detection is  
very important.  
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