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Endonasal transsphenoidal pituitary surgery:

is tumor volume a key factor in determining outcome?
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Abstract Purpose: This study was conducted to evaluate the role of tumor volume in excision of pituitary
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Materials and methods: A total of 20 patients with pituitary adenoma underwent surgical excision

of the tumor by endonasal transsphenoidal approach.

Results: A preoperative tumor volume of more than 5 mL is associated with a 90.90% probability of

residual tumor (P b .05, statistically significant).

Conclusion: Tumor volume as a predicting factor for the surgical outcome is an evolving concept.

Other factors determining the efficacy of tumor removal are parasellar and suprasellar extension.
D 2008 Published by Elsevier Inc.
1. Introduction

The development of pituitary surgery is largely credited

to the pioneering work of Harvey Cushing in the early

1900s [1]. He had extensive experience with both trans-

cranial and transsphenoidal approaches to the pituitary gland

[2,3]. In 1907, Schloffer [4] was the first to perform

transsphenoidal pituitary tumor resection. In the 1960s,

Jules Hardy [5] introduced intraoperative fluoroscopy and

microscopy for transseptal-transsphenoidal pituitary surgery.

The improved exposure afforded by these technologies

allowed for complete removal of larger pituitary tumors,

obviating the need for a complex transcranial operation in

most patients. As a result, the transseptal-transsphenoidal

approach became the procedure of choice for the surgical

management of most pituitary tumors.

Transcranial techniques were reserved for resection of

large tumors with extensive parasellar and suprasellar
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invasion. In recent years, developments in the field of

endoscopic surgery has prompted surgeons to attempt

endoscope-assisted surgery of the pituitary gland [6-8].

Nowadays, the endonasal endoscopic removal of the

pituitary tumors is the recommended procedure, which also

obviates the need for septal incisions. In the present study,

we have attempted to identify factors that may affect the

complete resection of tumor after the endonasal endoscopic

removal of the pituitary tumors.
2. Materials and methods

This prospective study was conducted in the Depart-

ment of Otorhinolaryngology in collaboration with the

Neurosurgery Department, Post-Graduate Institute of

Medical Education and Research, Chandigarh, India. A

total of 20 patients with suspected radiologic diagnosis of

pituitary tumor were included in this study. All patients

underwent preoperative and postoperative endocrinal,

visual function evaluation, magnetic resonance imaging

(MRI) and computed tomographic scanning. All cases

were subjected to endonasal endoscopic removal of the
nd Neck Medicine and Surgery 29 (2008) 48–50



able 2

umor characteristics

No of patients Residual tumor

uprasellar extension

Grade A 0 0

Grade B 11 5
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pituitary tumor. The tissue was sent for histopathologic

analysis. The tumor volume in the preoperative and post-

operative period was calculated on the basis of MRI find-

ings using the formula: p � length � breadth � height.

The values were compared and results were analyzed by

using v2 test.

Grade C 1 1

arasellar extension 1 1

frasellar extension 4 0

icroadenomas 3 0

acroadenomas 16 6

iant adenoma 1 1

unctioning tumor 11 5

onfunctioning tumor 9 3
3. Results

There were 11 female and 9 male patients, whose age

ranged from 18 to 58 years (mean, 35.85 F 9.46 years).

Eleven (55%) patients had functioning pituitary tumor,

among which there were 5 (25%) somatotropinomas, 3

(15%) prolactinomas, and 3 (15%) corticotropinomas

(Cushing’s disease, 2; Nelson syndrome, 1). Of these

tumors, there were 3 microadenomas and 17 macroadeno-

mas (85%) (including 1 giant adenoma; largest diameter was

more than 4 cm).

Tumor volume (p � length � breadth � height) ranged

from 0.083 to 18.333 cm [3] (mean, 6.81 F 5.81 cm).

Detailed description is given in Table 1. Suprasellar

extension was graded by using Hardy-Wilson classification

into grades A, B, and C (Table 2).

Mean reduction in tumor volume was 83.89 F 0.28%.

Among 11 patients (55%) with preoperative tumor volume

of more than 5 mL [3], 10 (50%) had residual tumor

postoperatively. Among the 9 patients with preoperative

tumor volume of less than 5 mL, 1 (5%) patient had residual

tumor postoperatively (P b 0.05). Twelve (60%) patients

had suprasellar extension, among which residual tumor was

observed in 6 (30%) patients. One patient (5%) had

parasellar extension that could not be removed completely.

All 4 (20%) patients with infrasellar extension had complete

removal of tumor. Residual tumor was observed in 45.46%
Table 1

Description of preoperative and postoperative tumor volume

Serial no. of patient Preoperative volume Postoperative volume

1 4.714 0.00

2 5.238 0.786

3 1.414 0.20

4 5.238 0.619

5 18.33 6.286

6 11.46 0.419

7 12.44 4.40

8 0.943 0.00

9 8.096 0.00

10 0.268 0.00

11 1.886 0.00

12 0.083 0.00

13 12.71 0.314

14 8.171 0.131

15 5.761 3.90

16 6.914 0.65

17 11.00 1.01

18 0.626 0.00

19 0.235 0.00

20 0.629 0.00
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and 33.33% of patients with functioning tumor and

nonfunctioning tumor, respectively.
4. Discussion

Pituitary adenomas are seen in adults with a peak

incidence in the fourth to sixth decades [9,10]. Nonfunc-

tioning pituitary adenomas constituted 40% of cases in

most of the reported series. A variety of transcranial and

extracranial approaches have been mentioned [11]. Open

rhinoplasty approach could not gain popularity due to

limitations in access and problem of an external scar [12].

Transpalatal, transethmoidal, and transantral-transethmoi-

dal approaches carry a high risk of damage to carotid

artery and orbital contents [13,14]. There has been

transition from endoscope-assisted standard microsurgical

approach to 2-nostril pure endoscopic approach to the

current 1-nostril pure endoscopic approach [15-17]. In

the surgical management of pituitary macroadenomas, the

transsphenoidal approach has become the preferred pro-

cedure because of its low morbidity and mortality rate

[18,19]. The factors determining a complete excision are

cavernous sinus invasion, size, and consistency of the

tumor. Several authors [18,20] have looked at cavernous

sinus invasion or parasellar extension as a reason for an

incomplete excision. Hashimoto et al [21] and Saito et al

[22] discussed the fibrous or woody nature of some

pituitary tumors that had large quantities of connective

tissue and the difficulty in bringing them down into the

sella. On the other hand, soft tumors and those containing

fluid lend themselves to a radical excision independent of

their size. Mohr et al [23] classified the suprasellar

extension of pituitary macroadenomas based on a coronal

computerized tomography scan and measured the vertical

height of the tumor above the jugum sphenoidale. The

grade A and B tumors were considered easier to excise,

whereas the removal of grade C and D tumors and tumors

with a superior margin of more than 20 mm above the

jugum sphenoidale were more difficult to excise com-

pletely. Wilson’s modification of Hardy’s system [24]

introduced a bstage EQ when there was a direct lateral

extension into the cavernous sinus, and subsets to the
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bstage DQ when there was extension into the anterior,

middle, and posterior fossae.

Chacko and Chandy [25] studied the usefulness of sagittal

MRI in predicting the ease of resectability. Tumor volume

takes consideration of suprasellar and parasellar extension.

Largest diameter is a single-dimensional analysis, whereas

tumor volume is 3-dimensional hence more appropriate.

This study is the first of its kind from this region of India

in assessing factors for residual tumor. If preoperative tumor

volume is more than 5 mL, residual tumor is almost likely.

Suprasellar extension of the tumor has a 60% incidence of

having a residual tumor. In this study, 1 patient had

parasellar extension in which subtotal removal was

achieved. Suprasellar extension poses problems during

surgery. In a bleeding field, it is difficult to differentiate

between tumor tissue and brain parenchyma and optic

nerves. Overenthusiastic removal may result in visual

deterioration, parenchymal injury, and intraventricular hem-

orrhage. Dumble-shaped suprasellar tumors are also quite

notorious in that a large suprasellar component is connected

to intrasellar part by a small stalk passing through the

diaphragma sella. It is arguable whether large tumor should

be completely removed. Parasellar extensions are more

difficult to handle. In nonfunctioning tumor small parasellar

residual mass is acceptable, but for functioning tumor, it has

to be removed. In nonfunctioning tumor, the aim of surgery

should be removal of at least 60% tumor volume and

reversal of mass effect. The life and well being of patient

should not be jeopardized by overenthusiastic removal.

These are slowly growing tumors and a second surgery can

be performed whenever required.
5. Conclusion

These days, the concept of tumor volume is becoming

more popular. Tumor volume is a 3-dimensional assessment

of tumors. Parasellar and suprasellar extensions are the other

determinants for residual tumor. Favorable factors for total

removal are tumor volume of less than 5 mL with no

parasellar or suprasellar extension.
References

[1] Hardy J. Trans-sphenoidal approach to the pituitary gland. In: Wilkins R,

Rengachary S editors. Neurosurgery, vol I. New York7 McGraw-Hill;

1996. p. 1375-84.

[2] Cushing H. Surgical experiences with pituitary disorders. JAMA

1914;18:1515-25.

[3] Cushing H. Disorders of the pituitary gland. Retrospective and

prophetic. JAMA 1921;25:1721-6.
[4] Schloffer H. Zur Frage Der Operationen an der Hypophyse. Beitr Klin

Chir 50:767–817, 1906, as quoted by Spencer WR, Levine J,

Couldwell W, Brown-Wegener, Moscatello A: approaches to

sellar and parasellar region. Otolaryngol Head Neck Surg 2000;

122(3):367-9.

[5] Hardy J. Transphenoidal microsurgery of the normal and pathological

pituitary. Clin Neurosurg 1969;16:185-217.

[6] Kennedy DW, Zinreich SJ, Rosenbaum AE, et al. Functional

endoscopic sinus surgery. Theory and diagnostic evaluation. Arch

Otolaryngol 1985;111:576-82.

[7] Gamea A, Fathi M, el-Guindy A. The use of the rigid endoscope in

transsphenoidal pituitary surgery. J Laryngol Otol 1994;108:19 -22.

[8] Yaniv E, Rappaport ZH. Endoscopic transseptal transsphenoidal

surgery for pituitary tumors. Neurosurgery 1997;40:944 -6.

[9] Cappabianca P, Alfieri A, de Divitiis E. Endoscopic endonasal

transsphenoidal approach to the sella: towards functional endoscopic

pituitary surgery (FEPS). Minim Invasive Neurosurg 1998;41:66 -73.

[10] Burns DK, Kumar V. The endocrine system. In: Kumar V, Cotran RS,

Robbins SL, editors. Basic pathology, 6th ed. Singapore7 WB

Saunders; 1997. p. 637 -66.

[11] Jho HD, Alfieri A. Endoscopic endonasal pituitary surgery: evolution

of surgical technique and equipment in 150 operations. Minim

Invasive Neurosurg 2001;44(1):1 -12.

[12] Guiot G. Transsphenoidal approach in surgical treatment of pituitary

adenomas: general principles and indications in non functioning

adenomas. Excerpta Med Int Congr Ser 1973;303:159 -78.

[13] Cooke RS, Jones RAC. Experience with the direct transnasal

transsphenoidal approach to the pituitary fossa. Br J Neurosurg

1994;8:193 -6.

[14] Kenan PD. The rhinologist and the management of pituitary disease.

Laryngoscope 1979;89(Suppl):14.

[15] Cusimano MD, Fenton RS. A technique for endoscopic pituitary

tumor removal. Neurosurg Focus 1996;1:1 -7.

[16] Rodziewicz GS, Kelly RT, Kellman RM, et al. Transnasal endoscopic

surgery of the pituitary gland: technical note. Neurosurgery 1996;

36:189-93.

[17] Jho HD, Carrau RL. Endoscopic transsphenoidal surgery in

55 patients. J Neurosurg 1997;86:351A-2A.

[18] Fahlbusch R, Buchfelder M. Transsphenoidal surgery of parasellar

pituitary adenomas. Acta Neurochir (Wien) 1988;92:93 -9.

[19] Laws ER. Surgery for giant pituitary adenomas. In: Kobayashi S,

Goel A, Hongo K, editors. Neurosurgery of complex tumors and

vascular lesions. New York7 Churchill Livingstone; 1997. p. 272-3.

[20] Faria Jr MA, Tindall GT. Transsphenoidal microsurgery for prolac-

tinsecreting pituitary adenomas—results in 100 women with the

amenorrhea-galactorrhea syndrome. J Neurosurg 1982;56:33 -43.

[21] Hashimoto N, Handa H, Yamagami T. Transsphenoidal extracapsular

approach to pituitary tumors. J Neurosurg 1986;64:16-20.

[22] Saito K, Kuwayama A, Yamamoto N, et al. The transsphenoidal

removal of nonfunctioning pituitary adenomas with suprasellar

extensions: the open sella method and intentionally staged operation.

Neurosurgery 1995;36:668 -76.

[23] Mohr G, Hardy J, Comtois R, et al. Surgical management of giant

pituitary adenomas. Can J Neurol 1990;17:62-6.

[24] Laws Jr ER. Pituitary tumours—therapeutic considerations: surgical.

In: Barrow DL, Selman W, editors. Concepts in neurosurgery, vol 5.

Baltimore7 Williams and Wilkins; 1992. p. 395 -400.

[25] Chacko AG, Chandy MJ. Transsphenoidal line of vision on MRI for

pituitary tumor surgery. Neurol India 2001;50:136-40.


	Endonasal transsphenoidal pituitary surgery: is tumor volume a key factor in determining outcome?
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References


