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Abstract Cerebrospinal fluid (CSF) leak following initi-

ation of Dopamine agonist therapy for macroprolactino-

mas, although uncommon, has been described previously in

the literature. Traditional management includes primary

repair of the defect using either fat or fascia lata in con-

junction with lumbar drain insertion. In this case series we

outline two cases of CSF leak secondary to invasive pitu-

itary tumour that were repaired successfully using a naso-

septal flap. We believe that this form of repair is effective

and associated with minimal morbidity.
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Introduction

Cerebrospinal fluid (CSF) leak is most commonly seen after

trauma (80–90%). However, other rarer causes include post

trans-sphenoidal surgery (TSS) (3.7–8.42%) [1], intracra-

nial tumours, inflammation, or spontaneous leak (3–4%) [2,

3]. CSF leaks are associated with an approximately 10%

risk of developing meningitis per year [4].

CSF leak following initiation of Dopamine agonist

therapy for macroprolactinomas, although uncommon, has

been described previously in the literature [5, 6]. Tradi-

tional management of CSF leaks in this setting include

primary repair of the defect using either fat or fascia lata in

conjunction with lumbar drain insertion. The primary dif-

ficulty in dealing with tumours presenting in this way, is

that the leak can often occur at multiple discrete sites

following bony erosion of the sella.

Hadad and Bassagasteguy originally described the

nasoseptal flap in 2006 as a method of reconstructing

defects after extended endonasal skull base surgery [7]. It

consists of a mucosal flap pedicled on the septal branch of

the sphenopalatine artery. As far as we are aware, this

method has not previously been described in the literature

for repair of CSF leak secondary to invasive pituitary

tumours. In this case series we outline two such cases,

which were managed surgically with a nasoseptal flap.

Case reports

Case 1

A 68 year old male with a large prolactinoma presented

with visual disturbance. Brain imaging (Fig. 1) demon-

strated a pituitary tumour with invasion of the sella turcica.

His prolactin levels were 7,469, and IGF-1 was 932. With

an initial diagnosis of mixed somatomammotroph ade-

noma, the patient was commenced on cabergoline. His

visual impairment rapidly improved but he developed CSF

rhinorrhoea, which was confirmed by b2 transferrin levels.

On stopping his cabergoline the CSF leak resolved but led
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to a return of visual compromise. He was therefore

restarted on cabergoline with recurrence of rhinorrhoea.

Given the need to maintain his vision, it was felt that the

optimal treatment would be to debulk the tumour

and formally repair the sellar defects to allow continuation

of cabergoline therapy.

Case 2

A 36 year old male originally presented with signs of

acromegaly secondary to a pituitary macroadenoma. His

growth hormone levels were 104 mU/l with no evidence of

suppression on a glucose tolerance test and his IGF-1 level

was [1,000. CT and MRI scans (Fig. 2) showed a mac-

roadenoma based predominantly in the sphenoid sinus with

parasellar extension. He was initially managed with com-

bination therapy in the form of lanreotide, trans-sphenoidal

surgery and radiotherapy. Continued use of lanreotide

produced further tumour shrinkage with subsequent CSF

leak. The patient initially wished to be managed conser-

vatively but following recurrent episodes of meningitis, he

consented to further surgery to repair the skull base defects

using a nasoseptal flap.

Surgical procedure

Both patients underwent a similar procedure. Under general

anaesthesia a lumbar drain was inserted and intrathecal

fluorescein (0.125 mg mixed with 10 ml CSF) injected. The

Fig. 1 CT and MRI showing the invasive pituitary tumour at the skull base

Fig. 2 CT and MRI showing the tumour and the associated skull base defects
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patient was then turned supine and underwent an endo-

scopic transnasal trans-sphenoidal approach. A right sided

nasoseptal flap was harvested and pedicled on the septal

branch of the sphenopalatine artery (Fig. 3a and b). The

early harvesting of the flap prevents injury to the vascular

pedicle during the remainder of the procedure. Bilateral

anterior sphenoidotomies and a posterior septectomy were

then performed to produce a large single cavity allowing

identification of the sella, clivus and carotid arteries. The

sites of CSF leak in the sellar region and lateral sphenoid

were readily identified by fluorescein staining (Fig. 4). The

tumour was then debulked and the leaks repaired by rotating

the pedicled naso-septal flap over the skull base defects. The

flaps were secured in position using DuraSealTM.

Results

Post-operatively the general principles were applied for

managing CSF fistulae (including stool softeners,

avoidance of nose blowing and sneezing with an open

mouth) in order to protect the repair and aid healing [8, 9].

Additionally, the lumbar drain was left in situ draining

10–15 ml per hour for 5 days. Neither patient had any

evidence of CSF leak during this period or any surgical

complications. 1 year post-surgery neither patient has had

any evidence of further CSF leak or any further episodes of

meningitis.

Discussion

CSF rhinorrhoea in patients with invasive pituitary

tumours, secondary to tumour shrinkage after initiation of

medical management, is a rare presentation [5, 6]. The

surgical management can be difficult, mainly because there

are often multiple defects from which CSF leaks. Whilst

the cause of CSF leak in these cases is different to the usual

post-operative CSF leak, the aims and principles of repair

remain the same—to form a watertight dural seal and

establish a barrier between the sterile cranial cavity and the

contaminated sino-nasal tract, thus decreasing the risk of

ascending bacterial meningitis. This normally involves

multi-layering of tissue, but recent work by Carvallo et al.

[10] suggests that such repair can best be accomplished

using a single extradural overlay/onlay technique.

The main area of discussion in repairing these defects

remains the choice of material used to accomplish the

repair. Classically, surgeons have used muscle, fat or fascia

lata with support for the graft from nasal bone/nasal car-

tilage [11]. Whilst these grafts have been successful,

problems arise due to the requirement of an additional

surgical incision (thereby increasing the rate of local

complication at that site) and post-operative CSF leak

despite grafting. The development of a variety of substitute

tissue has led more recently to heterologous grafting [10,

12–17]. There are various advantages and disadvantages

described for these materials, including the adjunctive cost,

lack of material pliability and imaging artefact.

Fig. 3 a Schematic view of the

vascular origin of the nasoseptal

flap and the cuts (dotted line) to

fashion the flap whilst

preserving the blood supply.

b Endoscopic view of the base

of the flap and the relationship

to the ostium and choana

Fig. 4 Intra-operative endoscopic view highlighting the fluorescein

stained CSF (white arrows)
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In our two patients we utilised naso-septal mucosal flaps

based on the septal artery, a branch of the sphenopalatine

artery. We were able to successfully repair spontaneous

CSF leaks occurring secondary to pituitary tumours using

this technique, an application not previously described in

the literature.

Several benefits can be seen using this technique:

• The flap allows blanket coverage of a large area, where

CSF is leaking at multiple sites. This is obviously an

advantage in these cases over techniques such as

primary dural suturing described recently by Nishioka

[18] where there would be much more difficulty in

repairing multiple areas.

• The vascularity provided by the preserved pedicle

allows rapid and effective integration with the sur-

rounding tissue. The prolonged time required for tissue

integration and risks of tissue resorption when using

non-vascularised flaps can lead to a delayed post-

operative CSF leak.

• The lack of expense and relative simplicity of the

technique are also clear advantages. In cases where

the Hadad-Bassagasteguy Flap cannot be utilised, the

posterior pedicle inferior turbinate flap (PPITF)

described by Fortes et al., may provide similar advan-

tages [19].

Although groups with a significant experience of

endoscopic skull base surgery or otorhinolaryngology may

be well aware of this technique, it will not be familiar to

most pituitary surgeons. With the increasing trend of

endoscopic surgery, pituitary surgeons are using a more

direct route to the sphenoid sinus thus preserving the

septal mucosa. We believe that raising a pedicled vascular

nasoseptal flap is a relatively straightforward procedure

that surgeons new to endoscopic surgery can perform. The

successful use in these two complex cases highlights the

advantage of using a pedicled flap over traditional free

grafts.

Lumbar drains are often used as an adjunct to tradi-

tional methods of repair. However, the risks associated

with their use include CSF infection, epidural abscess,

haematoma and pneumocephalus from overdrainage.

Even without complications, the overall length of stay is

usually increased. In our experience patients with a post-

operative CSF leak managed with a fat/fascia lata graft

and lumbar drainage had an average post-operative length

of stay of 11.8 days (range 7–30 days) compared with

5.54 days (range 2–22 days) in those managed with a

nasoseptal flap. With our increasing experience using the

nasoseptal flap for all cases complicated by CSF leak, we

no longer find the need to use lumbar drains, with a

subsequent decrease in both morbidity and length of

stay.

Conclusion

We believe that endonasal endoscopic repair of CSF leaks

secondary to invasive pituitary tumours using a pedicled

nasoseptal flap is a simple and effective method and is

associated with minimal morbidity.
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