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Abstract: Background: Pituitary tumors are usually soft creamy and succable. Fibrous adenomas are tough and 
firm and more difficult to remove. Their incidence among pituitary tumors is 5% -13.5%. Fibrous adenomas contain 
more abundant collagen and reticulin. MRI can predict firm and fibrous adenomas in that, the tumor is isointense in 
T2-WI and homogeneously enhancing in T1WI. The problem of such a tumor is how to excise it safely with 
preservation of neurovascular structures and normal pituitary function. Material and methods: Among 45 cases of 
pituitary adenoma operated upon over 3 years (2011-2013), 10cases found firm and fibrous. Six cases had been 
operated upon by microscopic transsphenoidal approach and 4 cases operated by endoscopic transsphenoidal 
approach. Five cases in whom we failed to achieve proper resection and decompression; they had been reoperated in 
a second surgical setting either by microscopic transsphenoidal or transcranial pterional approach. A third surgical 
transcranial setting done for one patient aiming at achieving proper decompression and preserving visual function. 
Results: Partial tumor resection achieved in 7 patients and subtotal resection achieved in 3 patients. Complications 
included major vascular injury in one patient, temporary diabetes insipidus in two patients, and CSF rhinorrhea in 
one patient that ceased with lumbar drainage without patching. Conclusions: Preoperative prediction of firm and 
fibrous pituitary adenoma is of great value for the surgeon to plan the surgical strategy. MRI is the modality of 
choice in that way. The endoscopic transsphenoidal approach is safe, minimally invasive, and efficient surgical 
technique for partial tumor resection. Extended endonasal endoscopic approach offers a potentially viable treatment 
option. Microscopic transsphenoidal surgery is properly effective but may require multi-staged operation. Long 
sized and small calibered ultrasonic aspirator applicable to the transsphenoidal approach must be used to optimize 
the surgical technique. Transcranial approach should be reserved for eccentric tumors and for cases that failed to be 
properly managed by the transsphenoidal route. 
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1.Introduction: 

Pituitary tumors are common lesions believed to 
account for 10% - 15% of all primary brain tumors. By 
several epidemiologic, incidence, and prevalence 
measures; pituitary tumors are the third most common 
primary intracranial tumor, preceded in frequency only 
by glioma and meningioma.(1) Pituitary adenomas are 
usually soft creamy and succable and easy to remove 
surgically by aspiration and curettage. 

Fibrous adenomas are more difficult to remove, 
and occur with an incidence of 5% - 13.5%. 
(2,3,4,5,6,7,8,9,10,11,12,13,14) The transsphenoidal approach is a 
less invasive and safer procedure for removing 
pituitary adenomas. However, this procedure becomes 
extremely difficult when the tumor consistency is 
fibrous. 

Fibrous pituitary adenomas are usually difficult to 
remove in a one-stage operation especially in large 
adenomas.(6,11,15)These cases require two – stage 
operations.(11,15) 

Fibrous or dumbbell – shaped adenomas are 
especially difficult to remove using only induced 
pressure.(11,16) 

The major problem is how to remove fibrous 
pituitary adenomas with preservation of normal 
pituitary function. 

Fibrous adenomas contain more abundant 
collagen than soft adenomas, however, the collagen 
content in fibrous adenomas is not well understood and 
the mechanism of collagen accumulation in pituitary 
adenomas is not known.(17) 

Prolonged treatment of prolactin-secreting 
microadenomas with dopaminergic agonists over a 
period of 6 months or more many cause fibrosis of the 
tumor and adhesions to the pituitary capsule and the 
lateral walls of the sella turcica.(18) 

This loss of the plane between normal gland and 
tumor increases the risk of leaving neoplastic tissue 
behind. In such cases the pseudo capsule should be 
peeled away from the margin of normal gland beneath 
it.(1) 

There is no clear definition of fibrous pituitary 
adenomas. 

Several reports showed that fibrous adenomas are 
firm and difficult to remove by aspiration or 
curettage.(4,5,6,8,14) 
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CT cannot differentiate fibrous tumors from soft 
tumors.(12) 

MRI can predict fibrous pituitary adenomas in 
that T2 – weighted images show firm and fibrous 
pituitary adenomas as isointense with the surrounding 
brain;(7,8,11,12,15,19) and the degree of signal intensity on 
T2- weighted images is significantly correlated with 
the percentage of collagen content.(8) However some 
soft adenomas are also isointense with the brain so the 
possibility that the tumor is fibrous is about 70%.(19,20). 

Adenomas showing lower signal intensities on T2 
– weighted images contain more collagen; softer 
tumors are hyperintense. On enhanced images, 
homogeneously enhanced adenomas tend to include 
more collagen, even though the grade of enhancement 
effect shows only weak correlation with the tumor 
hardness. However, MRI gives us useful information 
on tumor consistency in view of adenomas maybe firm 
and fibrous if they show low signal intensities on T2- 
weighted images and homogeneous enhancement.(8) 

By utilizing the MRI to give a presurgical 
indications of firm and fibrous pituitary adenomas; if 
the tumors appear isointense on T2-weighted images, 
the surgeon should be prepared to deal with a fibrous 
tumor in planning the surgical strategy;(17) and it is wise 
to warn patients whose MRI images has this 
characteristic that a second transcranial operation 
maybe required. 

Transsphenoidal hypophysectomy of solid 
enhancing tumors with restricted diffusion in MRI is 
more likely to fail, possibly because of the greater 
reticulin content of the tumor; initial transcranial 
surgery may be appropriate in these cases.(21) 

Grossly pituitary tumors are yellow – gray to 
purple; they often have a soft fluid to creamy texture, 
in contrast to the firmness of the normal gland. The 
histological growth pattern of pituitary adenomas 
varies, ranging from diffuse to sinusoidal to papillary. 
Beyond their descriptive merit, such designations are 
without prognostic significance. The most important 
histologic characteristics of pituitary adenomas are 
cellular monomorphism and a lack of acinar 
organization. In contrast, the normal pituitary exhibits 
an intimate admixture of different cell types arranged 
in a well-organized acinar pattern. Disruption of this 
acinar structure in adenomas is particularly well seen 
with silver stains for reticulin fibers. When studied in 
this manner, the presence of the interface between 
adenoma and nontumorous pituitary gland can be 
especially eye-catching, because the compressed rim of 
the latter forms a pseudocapsule around the former. 
This pseudocapsule of compressed normal gland, 
although thin, is often robust and in many cases fully 
contains the tumor.(22) 

A challenge facing both the surgeon and the 
pathologist in cases with previously treated adenomas 
that may present excessive fibrous deposition. 

Adenoma cells containing fibrous bodies show 
peripheral displacement of the nuclei, often with 
crescent formation and may harbor multinucleated or 
pleomorphic nuclei. The cytoplasm contains sparse and 
small secretory granules (100-250nm), showing 
variable immunoreactivity. The fibrous bodies consist 
of concentric aggregates of keratin-intermediate 
filaments that are strongly reactive for low molecular 
weight cytokeratins, particularly for keratin 8.(23) 

The overwhelming majority of all pituitary 
adenomas can be accessed through a transsphenoidal 
approach. The remainder require transcranial 
approaches consisting of standard pterional or 
subfrontal craniotomy or various skull base 
approaches. The choice of surgical approach depends 
on several factors. the most important of these include 
the size of the sella and its degree of mineralization, the 
size and mineralization of the sphenoid sinus, the 
position and tortuosity of the carotid arteries, the 
presence and direction of any intracranial tumor 
extensions, the presence of any uncertainty about the 
pathology of the lesion, and whether prior therapy 
(surgical, pharmacologic, or radiotherapeutic) has been 
administered. if there is a reason to believe that the 
consistency of a tumor with suprasellar extension is 
sufficiently fibrous to prevent its collapse and descent 
into the sella when resected from below, in such a 
condition, the transsphenoidal approach is not 
preferred. Transsphenoidal surgery is among the safest 
procedures in neurosurgical practice. 

In the stage of tumor removal via the 
transsphenoidal approach whether microscopic or 
endoscopic for the typical soft creamy macro-adenoma, 
the tumor is entered with a ring curet, tissue is loosened 
and then removed with a relatively blunt curet or 
forceps. The surgeon should attempt tumor removal in 
an orderly fashion. the common and safe practice is to 
first remove tumor in the inferior aspect and then 
proceed laterally from inferior to superior aspects on 
both sides, removing tumor along the medial side of the 
cavernous sinus. The surgeon must resist coring out the 
central and most accessible portion of the tumor first, 
because this may cause premature descent of the 
diaphragma and entrapment of more laterally situated 
tumor. Any maneuver more forceful than gentle 
curetting may be dangerous; pulling of adherent 
fragments must be avoided. Decompression of the 
intrasellar portion of the tumor frequently permits a 
suprasellar extension to prolapsed into view within the 
sella. After this has been resected, the diaphragma 
prolapses and generally signifies that the resection is 
complete. In all cases, a concerted effort is made to 
preserve normal pituitary tissue. In a large diffuse 
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adenoma, normal glandular tissue usually appears as a 
thin membrane situated superolaterally against the 
sellar wall. 

The orange – yellow gland, together with its firm 
consistency, distinguishes it from the grayish color and 
finely granular texture typical of the tumor.(24) 

In the case of fibrous pituitary adenoma, the 
tumor is firm, tough, non succable, and cannot be 
manipulated in such a way like the soft ones. Trials of 
removing the tumor piece meal by using sharp fine 
dissectors and blunt forceps with sharp curetto be 
entered within the core of the tumor without exerting 
any traction or exceeding the tumor limits can help 
achieving central debulking and partial tumor 
resection. 

To remove such tumors, a long sized and small 
calibered ultrasonic aspirators applicable to 
transsphenoidal approach must be prepared and 
multistage operations maybe more than likely 
needed.(8) 

A micropressure- suction irrigation system is a 
surgical device that cleans the operative field of blood 
and tumor tissues with one hand manipulation, dissects 
tumor tissue with its rapid flow and removes debris by 
suction without injury to the normal tissue structures. 

Ultrasonic surgical aspirators with needle type 
probes and an electromagnetic field system, all recently 
developed in Japan, are improving the results of direct 
transnasal surgery on pituitary adenomas. Thick 
mucosa and a firm tumor can be vaporized with an 
electromagnetic field system.(36) 

The side – cutting tissue resector is safe, easy to 
use, and an effective tool for non-vascularized firm 
tumors.(25) 

The pulsed laser – induced liquid jet system can 
achieve safe and optimal removal without vascular 
damage.(26) 

Transcranial approach may be required; the major 
advantage of the craniotomy approach is that it affords 
the surgeon a complete view of the pituitary tumor's 
effect on intracranial structures. The optic nerves and 
chiasm, unusual intracranial extension into the anterior 
and middle cranial fossae and retrosellar clival 
extensions can be visualized and accessed. Similarly, 
when sufficiently large, some suprasellar extension 
involve third ventricular structures; craniotomy allows 
such extensions to be dealt with directly. The major 
limitation of the transcranial approach is that the 
intrasellar portion of the tumor can be more difficult to 
remove particularly when a prefixed chiasm also 
exists.(24) 
Aim of the work: 

The aim is to study how to elaborate the surgical 
procedure upon expectation, and when come across 
with cases of fibrous and firm pituitary adenomas, and 

to present the author's experience in surgical 
management of such cases. 
 
2.Material and methods: 

This is a retrospective study that had been 
conducted at Al-Azhar university Hospitals for the 
cases of firm and fibrous pituitary macroadenomas 
which had been met with in the period between 2011-
2013. 

During that period of time we had operated upon 
45 cases of pituitary macroadenomas. Ten of these 
cases were firm and fibrous; which this study has 
included; they constituted 22% of all the cases. 

Of the 10 cases of firm and fibrous pituitary 
macroadenoma, 6 were females and 4 males, ranging in 
age between 28-57 years with mean age 38.9 years. 

All the cases presented to the OPD of Al-Azhar 
university Hospitals with a variety of clinical 
presentations including: amenorrhea galactorrhea 
syndrome, impotence, acromegaly, visual field defects, 
and headache of intracranial hypertension. 

All the cases had undergone full clinical 
assessment by history taking and clinical examination. 
Being macroadenomas, visual perimetry done for all 
cases to check for the visual field defect. 

Hormonal assay done for all the cases to verify 
the activity and the functional type of the tumor. MRI 
done for all cases and in some cases whenever the 
tumor is too large and incarcerating the major vessels, 
MR Angiography or CT Angiography had been done. 

Surgery had been done for all cases using the 
transsphenoidal approach, 6 of the cases done by the 
microscopic transseptal transsphenoidal approach via 
gengivolabial incision, and 4 of the cases done by the 
endoscopic transnasal approach. 

The fibrous nature and the firmness of the tumors 
was not expected before surgery except in 2 cases with 
long history of bromocriptine therapy and the 
hypointense appearance in T2-WI MRI. 

So, the nature of the tumor in most of the cases 
have been discovered during surgery. 

Among the 4 cases of endoscopic approach, 2 of 
them had been reoperated for a second surgery by 
microscopic transsphenoidal approach. 

Among the 6 cases of microscopic 
transsphenoidal approach, 3 cases of them had been 
reoperated in a second setting by the transcranial 
pterional approach. The tumor nature being firm and 
fibrous and tough enough to be dissatisfactorily dealt 
with through the nose, beside the progressive visual 
failure caused by chiasmal compression by the 
suprasellar extension of the tumor, all have dictated 
another setting for transcranial approach. Depending 
upon our long experience in microscopic 
transsphenoidal approach we expected that the 
microscopic approach having direct three dimensional 
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view maybe superior to the endoscopic approach in 
manipulating such a type of tumors, that is why we 
have reoperated upon 2 cases in a second setting by 
microscopic approach after endoscopic approach. The 
second surgery was 2-3 weeks after the first one. One 
of the cases had been operated upon 3 times; 
endoscopic, microscopic transsphenoidal, and pterional 
approaches aiming at achieving total resection. 

In all conditions, piecemeal excision of the tumor 
had been tried using sharp and fine microdissectors, 
sharp scoop curets, and blunt tumor forceps with long 
handed bipolar coagulation. 

Ultrasonic aspirator was used in the pterional 
approach and was not appropriate for transsphenoidal. 

Histopathological examination done for all the 
biopsies taken. 

For the remaining tumor, cabergoline (Dostinex) 
had been used orally in a dose of 0.25 mg twice a week 
for 6 months. 

Seven cases for which partial tumor resection has 
been achieved whether transsphenoidal or pterional, for 
them, cabergoline (Dostinex) is given for 6 months 
upon recommendation of endocrinology department. 

The program of follow- up was 1 month, 3 
months, 6 months, and 1 year postoperative visits with 
MRI done 3 months and 6 months after surgery. 

 

 
(1)                                     (2) 

 

 
(3)                                                   (4) 

 
Images (1), (2), (3), (4): Giant pituitary adenomas 

that were firm and fibrous; they are homogeneously 
enhancing after contrast administration and they extend 
up to the third ventricle. 
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(5)                                                             (6) 

 
(7)                                                            (8) 

 
Images (5), (6), (7), (8): Pituitary macroaenomas 

exceeding the limits of the sella and markedly 
enhancing indicating more collagen content and high 
vascularity. 

 
Table (1) shows the age incidence of different pathologic lesions and the number of cases. 

Pathology Number of cases Percentage Age in years 
Prolactinoma 6 60% 28, 30, 36, 39, 40, 45 
GH secreting adenoma 1 10% 31 
Nonfunctioning adenoma 3 30% 35, 48, 57 

 
Table (2) shows the gender incidence of different adenomas in the study. 

Pathology Number of cases Male / Female 
Prolactinoma 6 1/5 
GH secreting adenoma 1 1/- 
Nonfunctioning adenoma 3 2/1 

 
Table (3) shows the number of patients receiving bromocriptine in relation to each pathology. 

Pathology Number of cases Bromocriptine therapy Non- Bromocriptine therapy 
Prolactinoma 6 4 2 
GH secreting adenoma 1 - 1 
Nonfunctioning adenoma 3 1 2 
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Table (4) shows the frequency of the surgical approaches in different surgical settings. 
Surgical approach 1st surgery 2nd surgery 3rd surgery 
Endoscopic transsphenoidal app 4 - - 
Microscopic transsphenoidal app 6 2 - 
Pterional app - 3 1 

 
3. Results: 

Over three years between 2011-2013 we had 
operated upon 45 cases of pituitary macro adenoma, 
and we have experienced the nature of such adenomas 
being soft, creamy, and succable and easy to excise 
totally using the classical pituitary instruments; scoops, 
curets, forceps and suction. Among these cases, 10 
cases found to be firm and fibrous and sometimes 
vascular with marked difficulty in achieving 
appropriate tumor resection as it did not descend down 
even with Valsalva maneuver. 

The firm and fibrous cases constituted 22% of all 
cases. 

There was female preponderance in fibrous 
adenomas 6:4. 

There was marked incidence in the fourth decade 
of life and in the child bearing period in females; rare 
case seen after menopause. 

Patients which their history indicates the long 
term use of bromocriptine showed more incidence of 
fibrous adenoma; 50% of cases. 

There was a spectrum of presenting symptoms 
including: amenorrhea galactorrhea syndrome, 
impotence, acromegaly, visual field defects, and 
headache of endocranial hypertension; none of which 
was indicative of the nature of the tumor. 

Optic atrophy of various degrees was a common 
sign in all cases with visual field defects even in those 
with no symptoms of profound visual failure. 

Prolactinoma with high serum prolactin levels 
constituted 60% of all the cases, 4 cases of which were 
on bromocriptine therapy for long time; 6 months or 
more and the other two cases were not on specific 
medications. The other histological types of adenoma 
included nonfunctioning adenoma 3 cases and GH 
secreting adenoma 1 case forming 40% of cases and 
only one patient with nonfunctioning adenoma was on 
bromocriptine. 

The MRI was not conclusive about the nature of 
the adenoma and only two cases were expected to be 
fibrous and firm from the hypo- intense appearance in 
T2-WI beside the long history of bromocriptine 
therapy. 

Based on the size of the tumor in MRI, all the 
cases were macroadenomas exceeding the limits of the 
sella and 4 of which were giant adenomas measuring 4 
cm or more in the longest diameter. 

Endoscopic endonasal approach was utilized in 4 
cases; partial tumor resection up to 30% of the tumor 
had been achieved in two cases and for the otter two 

cases only a small biopsy had been taken because of 
the toughness, firmness, and the fibrous nature of the 
tumor beside being vascular with dense fibrous bands 
and vessels seen traversing through all the tumor 
tissues. 

Based upon our long experience in microscopic 
transsphenoidal transseptal approach, we had primarily 
operated upon 6 cases as a first surgical setting and we 
achieved partial tumor resection in three cases and for 
the other 3 cases only small biopsies had been taken 
because of the nature of the tumor that made it not to 
be satisfactorily dealt with through the nose. 

For the 2 cases that had been only biopsied 
endoscopically, a second surgical setting for 
microscopic transsphenoidal approach was planned for; 
being three-dimensional and having direct vision for 
more appropriate tumor tissue manipulation. 

By that approach in this second surgical setting, 
we have attained partial resection of the tumor (only 
approximating 30%) in only one case using the sharp 
dissectors and sharp curets with the pituitary forceps 
and mirror and the bipolar coagulation; and for the 
other case just biopsy had been taken. 

The 3 cases in which we failed to do appropriate 
tumor decompression by the microscopic 
transsphenoidal approach in the first setting, were 
planned for a second setting via the transcranial 
pterional approach. 

The pterional approach was appropriate and with 
the use of microscopic dissectors, bipolar coagulation, 
and the ultrasonic aspirator we have achieved subtotal 
tumor resection in two cases and partial resection in 
one case because of the incarceration of both carotids 
and the optic nerves by the tumor extension. 

One case in this study had been operated upon for 
a third surgical setting by the pterional approach after 
failure of both endoscopic and microscopic 
transsphenoidal approaches to achieve an appropriate 
tumor decompression; the result was subtotal tumor 
resection. The insistence to get a tumor decompression 
through various surgical approaches was justified by 
the progressive visual failure caused by marked 
chiasmal compression.  

For the cases in which we did partial tumor 
resection via the transsphenoidal approach, only about 
30% of the tumor had been removed. 

Finally we have achieved subtotal resection in 3 
cases 30%, partial resection in 7 cases 70%. 

We have a catastrophe in the present study for one 
female patient aged 57 years which died on table 
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during endoscopic transsphenoidal approach after 
partial tumor resection with the enthusiasm to get more 
tumor out with somewhat vigorous manipulation that 
had led to a major vascular injury with devastating 
bleeding that all measures failed to control. So, the 
mortality rate is 10%. 

Histopathological examination of the taken 
biopsies revealed a prominent deposition of collagen in 
the perivascular areas, and the percentage of collagen 
content was more than 5% and significantly higher than 
that in soft adenomas. 

For the 7 cases in whom partial tumor resection 
had been attained, cabergoline (Dostinex) was decided 
upon recommendation of the endocrinology department 
in a dose of 0.25 mg twice a week for 6 months. 

Follow-up MRI of such patients after 6 months showed 
satisfactory diminution and shrinkage of tumor sizes to 
the extent that no more surgery is indicted. 

Regarding the complications, two patients had 
developed diabetes insipidus that had resolved 
spontaneously within 2-3 weeks without specific 
medications. One patient developed CSF rhinorrhea 
which necessitated lumbar drainage for 5 days and 
finally ceased and did not need patching. One patient in 
whom major vessel injury happened while 
endoscopically manipulating the tumor, hedied due to 
severe out of control bleeding. 

No replacement therapy needed for any patient. 
Other complications have not been seen in the 

patient group of study. 

 
(9)  (10) 

Image (9), (10): Following transsphenoidal approach; a small part of the tumor excised from below. 

 
(11)  (12) 

 
Image (11): Postoperative CT in sagittal view; 

just biopsy had been taken from the tough tumor via 
transsphenoidal route. 

Image (12): Postoperative MRI showing partial 
tumor resection after both transsphenoidal and 
transcranial approaches. 

 



 Nature and Science 2015;13(1)   http://www.sciencepub.net/nature 

 

76 

Table (5) shows the different presenting symptoms and the number of cases. 
Symptoms Number of cases 
Amenorrhea Galactorrhea 5 
Impotence 2 
Acromegaly 1 
Visual field defect 8 
Headache 7 

 
Table (6) shows the extent of achievement in tumor resection in relation to the surgical approaches in different 
surgical settings. 

First Surgical Setting 
Approach Number of cases Biopsy Partial resection Subtotal R. Total R. 
Endoscopic Transsphenoidal 4 2 2 - - 
Microscopic Transsphenoidal 6 3 3 - - 
Second Surgical Setting 
Microscopic Transsphenoidal 2 1 1 - - 
Pterional 3 - 1 2 - 
Third Surgical Setting 
Pterional 1 - - 1 - 
 

4.Discussion: 
The present study retrospectively has revised 10 

cases of firm and fibrous pituitary macroadenoma 
among 45 cases of classic pituitary macroadenoma that 
surgically managed over three years. 

The incidence of fibrous and firm adenomas in 
the present study is 22% which to some extent is higher 
than what had been reported in literatures being 5-
13.5%.(8) 

This higher incidence can be explained by the 
pathologic nature of the adenomas included in this 
specimen as most of which were prolactinomas 
receiving bromocriptine that might cause fibrosis of the 
tumor.(18) 

The patient group of study in this series showed 
higher incidence of fibrous and firm pituitary 
adenomas in females specially in the child bearing 
period with the main occurrence in the third and fourth 
decades of life. That's an observation has not been 
reported or confirmed by the researchers or literatures. 

The clinical presentation of such a type of tumor 
does not differ from the classic adenoma and there is 
no clinical indication of the nature of the tumor. In 
spite of that, patients harboring prolactinoma (as 
indicated by high prolactin level) and on bromocriptine 
for long time should be considered as having firm and 
fibrous adenomas. This agrees with what had been 
reported by Esiriet al.,(18) in that the tumor become 
fibrotic and adherent to the surroundings. 

The present study reported that no predilection of 
certain pathologic types of the tumor to be fibrous and 
firm whether functioning or nonfunctioning. 

That's logically accepted by Naganumaet al.,(17)as 
the collagen content and the mechanism of its 
accumulation in pituitary adenomas is not known. 

It is of great value for the neurosurgeon to predict 
a fibrous and firm adenoma to make the plan of 
surgical strategy and prepare himself and the surgical 
field for properly dealing with such a type of tumors. 
MRI is the modality of choice that can help in that way. 
In the present series only two cases were expected to 
have fibrous adenomas from their MRI appearance 
being hypointense in T2-WI. Iuchiet al.,(8) investigated 
radiologically both soft and firm adenomas and 
reported that adenomas with lower signal intensities on 
T2-WI contain more collagen, and homogeneously 
enhancing adenomas tend to include more collagen, 
even though the grade of enhancement effect shows 
only weak correlation with the tumor hardness. Suzuki 
et al.,(27) studies pituitary macroadenomas by apparent 
diffusion coefficient (ADC) with line-scan diffusion 
weighted imaging aiming at evaluating the consistency 
of pituitary macroadenomas, and finally he concluded 
that no relationship between tumor consistency and the 
(ACDs) of soft and intermediate macroadenomas. 
Bahuleyan et al.,(28) prospectively studied the ability of 
MRI to predict the consistency of pituitary adenomas 
on 80 patients the MRI of which evaluated 
preoperatively by the radiologist and the tumor 
consistency reported by the surgeon as soft of firm. Of 
the firm tumors 33% were homogeneously isointense, 
8% homogeneously hyper intense, and 59% were 
heterogeneous in appearance in T2-WI. 

So they concluded that the consistency of 
pituitary macroadenomas con not be accurately 
predicted based on MRI signal intensities. 

In their study of 8 cases of fibrous adenomas, 
Hirofumi et al.,(29) reported that CT cannot differentiate 
fibrous tumors from soft ones, and T2-weighted MR 
imaging shows firm and fibrous pituitary adenomas as 
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isointense with the surrounding brain, and signal 
intensities on T2-WI are significantly correlated with 
the percentage of collagen content. However, some soft 
adenomas are also isointense with the brain, so the 
possibility that the tumor is fibrous is about 70%. 
That's also confirmed by Snow et al.,(19).Therefore, if 
the tumor appears isointense on the T2-WI, the surgeon 
should be prepared to deal with a fibrous tumor. 
Yamamoto et al.,(30) assessed the role of contrast 
enhanced FIESTA in predicting the tumor consistency 
of pituitary macroadenomas. They classified the 
adenomas as either solid or mosaic types. Solid type 
was characterized by a homogeneous pattern of tumor 
signal intensity without intratumoral hyperintense dots, 
whereas the mosaic type was characterized by many 
intratumoral hyper intense dots on each MR image. 
The sensitivity and specificity are higher for contrast 
enhanced FIESTA than for contrast enhanced T1-WI 
and T2-WI. Compared with mosaic types adenomas, 
solid type tends to have a hard tumor consistency as 
well as significantly higher collagen content. 

Jerrold et al.,(21) studied the MRI imaging features 
predictive of successful transsphenoidal surgery and 
they realized that macrocystic and macrohemorrhagic 
adenomas and solid tumors with enhanced diffusivity 
are more likely to be successfully managed with 
transsphenoidal hypophysectomy. On the other hand 
transsphenoidal hypophysectomy of solid enhancing 
tumors with restricted diffusion is more likely to fail, 
possibly because of the greater reticulin content of the 
tumor; so initial transcranial surgery may be 
appropriate in these cases. 

Russel and Patterson(31)pointed that almost all 
firm tumors that are difficult to remove 
transsphenoidally are isointense on the T2-WI of the 
MRI. It is therefore wise to warn the patients whose 
MRI image has this characteristic that a second 
transcranial operation may be required. They have 
found that 70% of the T2 isointense tumors are firm but 
30% are soft enough to allow an adequate 
transsphenoidal removal. Prior radiation therapy is also 
a predictor of a firm tumor. 

The present study included 3 different 
histopathological types of fibrous pituitary 
macroadenoma; prolactinoma, GH secreting adenoma, 
and nonfunctioning adenoma. This indicates that the 
fibrous and firm nature is not restricted to a certain 
functional type of the tumor. 

The study of Hirofumi et al.,(29) on 8 cases of 
fibrous adenomas included 7 nonfunctioning tumors 
and 1 GH – secreting adenoma and like the present 
series, their study included 4 cases with giant 
adenomas. This means that fibrous adenomas can attain 
a large size and could be giant. 

The endoscopic transsphenoidal approach had 
been utilized in the present series for 4 cases; we 

achieved partial resection in 2 cases and only biopsy 
have been taken from the other two cases. 

Based upon the author's long experience in 
microscopic transsphenoidal approach beside being 
three- dimensional direct vision, we had applied that 
approach primarily for 6 cases among whom 3 
achieved partial resection and the other 3 just biopsied. 
Also it is applied as a second setting for the two 
endoscopically managed cases with just biopsy aiming 
at achieving proper decompression and saving vision. 
The partial tumor resection did not exceed 30% of the 
tumor in all cases using the sharp and fine micro 
dissectors and sharp curets with the pituitary forceps 
and mirror beside bipolar coagulation. Unfortunately, 
the surgical set in our field is lacking the specific 
ultrasonic aspirator that could be used 
transsphenoidally. In such cases it is not allowed to 
apply any traction or to do vigorous manipulation to 
get the tumor out. 

We have resorted to the transcranial approach 
after failure of both the endoscopic and microscopic 
transsphenoidal approaches to achieve a proper 
decompression. Transsphenoidal approaches attained 
partial tumor resection in 6 cases 60%. 

Interestingly, Russel(31)went in the same way and 
did a prior transsphenoidal operation for 6 patients 33% 
of cases before deciding a transcranial surgery, and 
they found firm and fibrous adenomas difficult to be 
dealt with satisfactorily through the nose. 

TAO YU-Xinet al.,(32) in their study of endoscopic 
transsphenoidal approach, realized that when the 
adenoma is firm and fibrous, it is difficult to remove 
and it is easy to injure parasellar dura and suprasellar 
arachnoid, and bleeding or CSF leakage would increase 
the difficulty of surgery. 

Contrary to that, Agrawal 2012 in his study of 
transsphenoidal approach for giant pituitary adenomas, 
reported that if the bony opening in the floor of the 
sella is adequate, even tumors which are very fibrous 
and firm may fall down leading to symptomatic 
improvement. 

Matsuyama et al.,(33) in their study for 
management of large and giant pituitary adenomas; 
they did a transcranial surgery following 
transsphenoidal surgery because the suprasellar portion 
of the tumor was so irregularly shaped and so fibrous 
that the suprasellar tumor did not descend into the sella 
after transsphenoidal surgery. 

Sankhlaet al.,(34) considered fibrous pituitary 
adenomas difficult to remove by the classic endoscopic 
transsphenoidal approach and they found the extended 
endoscopic endonasal approach(EEEA) much more 
suitable for excision of this subgroup of pituitary 
adenoma successfully. 

Hirofumi et al.,(29) presented their technical tips in 
transsphenoidal removal of fibrous pituitary adenomas; 
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they stated that the fibrous adenomas could not be 
removed by curettage or aspiration, and require 
piecemeal resection. The firmness of the tumor varies 
from one area to another, and large fibrous adenomas 
can be resected transsphenoidally and may require two 
– stage operation. They leave the sellar floor open 
without packing or reconstruction in partially resected 
tumors. Postoperative MRI reveals the descent of the 
remaining tumor into the sella. Therefore, the 
transsphenoidal approach again was selected for the 
second operation. They could identify the interface 
between the tumor tissue and the thinned normal 
pituitary tissue at the anterior superior portion of the 
tumor. They also admitted that the fibrous tumor did 
not collapse into the operating field during operation so 
the tumor is gently pulled using tumor forceps. 
Subtotal resection is possible by repeating gentle 
pulling and dissection of the interface posteriorly or 
laterally. This maneuver results in preservation of the 
anterior and posterior pituitary functions. The key to 
successful two-stage operation is to make a large empty 
space at the first operation to promote the descent of 
the suprasellar mass. They also considered the 
extracapsular approach to large adenoma another 
possibility. Radical removal of the tumor is not 
recommended in case of nonfunctioning adenomas 
when the function of the pituitary gland is fairly well 
preserved before operation. A tumor should never be 
pulled forcibly. 

Iuchiet al.,(8) recommended the use of long and 
small caliber ultrasonic aspirator applicable to 
transsphenoidal approach that may help in removal of 
fibrous adenomas and optimize tumor resection. 

Bal Krishna et al.,(35) in their selected case utilized 
and reported transsphenoidal and simultaneous 
transventricular endoscopic approach for giant 
adenoma in which the size, configuration, consistency, 
and prior treatment preclude removal by one approach 
alone. 

In the present study transcranial pterional 
approach applied in 4 cases after failure of 
transsphenoidal approach to achieve proper 
decompression. The approach resulted in subtotal 
resection in 3 cases and partial resection in 1 case. 

Russel(31) stated that the transcranial pituitary 
surgery has a small, but distinct, role in the 
management of pituitary adenomas; the morbidity and 
mortality of which are not much different than that of a 
transsphenoidal operation. 

Matsuyama et al.,(33) limited the transcranial 
approach to irregularly-shaped adenomas and those 
with eccentric extensions that could not be reached 
through the transsphenoidal route. 

Jerrold et al.,(21) proposed initial transcranial 
surgery for solid enhancing tumors with restricted 
diffusion because of the greater reticulin content. 

No total resection has been achieved in the 
present series, and we achieved subtotal resection in 3 
cases 30%; partial resection achieved in 7 cases 70% 
and regarding the complications; one patient died of 
major vessel injury with severe bleeding, two patients 
developed early diabetes insipidus that resolved 2-3 
weeks postoperatively, and one patient with 
postoperative CSF rhinorrhea that ceased with lumber 
drainage. 

Hirofumi et al.,(29) attained subtotal resection in 
their series of 8 cases of fibrous adenomas via 
transsphenoidal approach for all the cases; 4 of which 
had been operated in a second setting with the same 
approach to achieve subtotal tumor section. There were 
no complications related to that approach in their 
series. 

In the study of Jerrold et al.,(21) transsphenoidal 
hypophysectomy succeeded in the management of 9 
out of 17 solid tumors and they recommended initial 
transcranial surgery for solid enhancing tumors with 
restricted diffusion. 

Sankhlaet al.,(34) in their study of 13 patients with 
certain pituitary tumors which are difficult to remove 
by the standard endoscopic approaches; they managed 
them with the extended endoscopic endonasal approach 
(EEEA); the tumor removal was gross total in 8 
(61.5%), subtotal in 4 (30.7%) and partial in 1 (7.7%) 
of patients and clinical improvement was observed in 
almost all patients. They had 3 patients developed 
temporary diabetes insipidus, 4 patients developed 
postop. CSF rhinorrhea two of them required surgical 
repair, 2 patients suffered transient ischemic attacks, 
and 1 patient experienced a serious injury to the 
perforating artery. 

In the present series, patients on follow up were 
well and 7 of which with partial tumor resection went 
on cabergoline (Dostinex) the follow-up MRI of which 
showed satisfactory reduction in tumor size and 
improvement of visual symptoms. Longer follow up 
and larger series are needed to establish the efficacy of 
this medication on such firm and fibrous adenomas. 

 
Conclusions: 

Pituitary adenomas are usually soft, creamy, and 
succable and easy to remove surgically by curettage 
and aspiration. Firm and fibrous adenomas contain 
more collagen and reticulin and operatively feel tough 
and vascular so, they are more difficult to remove. 

Because of the high collagen content, fibrous 
adenomas are generally shown as isointense on T2-WI 
MRI. Adenomas showing lower signal intensity in T2-
WI and homogeneously enhancing tend to include 
more collagen. The endoscopic transsphenoidal 
approach is safe, minimally invasive, and efficient 
surgical technique for partial resection of fibrous 
pituitary adenomas. Extended endoscopic endonasal 
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approach (EEEA) offers a potentially viable treatment 
option. Firm and fibrous adenomas are resectable to 
some extent by microscopic transsphenoidal surgery 
but may require multi-staged operation. Identification 
of the interface between the normal pituitary gland and 
the adenoma is helpful to remove the fibrous adenoma 
and preserve the pituitary functions. 

Long sized and small calibered ultrasonic 
aspirator applicable to the transsphenoidal approach 
must be used to improve the safety and quality of the 
surgical procedure and to optimize the surgical 
technique and tumor removal. Pulling the fibrous 
adenoma and vigorous surgical techniques are not 
allowed as they might jeopardize vascular and neural 
structures. 

Partial tumor resection with appropriate 
decompression via the transsphenoidal approach to be 
followed by cabergoline therapy still needs longer 
follow-up and larger series to be established as an 
acceptable surgical strategy. 

The transcranial approach has a small but distinct 
role in management of firm and fibrous pituitary 
adenomas and should be reserved for eccentric tumors 
and cases that failed to be properly managed by the 
transsphenoidal route. 
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