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ABSTRACT: In 58 female patients with the primary empty sella (PES) syndrome, a study of the CSF dynamics was 
done by evaluating both the absorptive reserve by a lumbar infusion test at constant rate, and/or the ICP increase occur
ring during REM phase of nocturnal physiological sleep. In 33, prolactin (PRL) dynamics were also investigated evalu
ating both the response to sequential stimulating test with thyrotropin-releasing hormone (TRH) and metoclopramide 
(MCP) and/or the circadian variation of PRL levels. Impairment of CSF dynamics was found in the 84% who had a 
hormonal pattern characterized by an increase of the PRL response to TRH and MCP and a decrease of the PRL circa
dian variation. Twenty-one patients with impaired CSF dynamics underwent CSF shunting procedures with disappear
ance of the signs of intracranial hypertension. They also had restoration of normal PRL dynamics but the endocrine 
alterations improved only moderately. Altered CSF dynamics play a role in the pathogenesis of the PES syndrome. A 
correlation between elevated ICP and the hypothalamo-hypophyseal control of PRL secretion may exist. 

RESUME: Pression du liquide cephalorachidien et prolactine dans le syndrome de la selle turcique vide Chez 58 
patientes, atteintes du le syndrome de la selle vide primaire (SVP), toutes des femmes, nous avons etudie la dynamique 
du LCR, en eValuant la reserve d'absorption par le test d'infusion lombaire a debit continu et/ou I'augmentation de la 
pression intracranienne (PIC) lors de la phase REM (mouvements oculaires rapides) du sommeil nocturne physi-
ologique. Chez 33 de ces patientes, la dynamique de la prolactine (PRL) a egalement ete investiguee en etudiant la 
reponse au test de stimulation sequentielle a I'hormone de liberation de la thyreotropine (TRH) et au metoclopramide 
(MCP) et/ou les variations circadiennes des taux de PRL. Une alteration de la dynamique du LCR a ete retrouvee dans 
80% de nos patients: de plus, nous avons trouve une relation constante avec un type hormonal caracterise par une aug
mentation de la reponse de la PRL au TRH et au MCP et une diminution de la variation circadienne de la PRL. Vingt et 
un patients avec alteration de la dynamique du LCR ont subi des interventions de derivation du LCR avec disparition 
des signes d'HIC et restitution d'une dynamique normale du LCR. Cependant, les modifications endocriniennes ne 
furent que moderement ameliorees. Nos resultats confirment le role d'une perturbation de la dynamique du LCR dans 
la pathogenie du syndrome de la SVP et suggerent une correlation entre la PIC et le controle hypothalamo-hypophy-
saire de la secretion de PRL. 
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The primary empty sella (PES) is defined as an extension of 
the subarachnoid space below the diaphragma sella, in subjects 
who have not previously received surgical or radiotherapic treat
ment to the sellar region.1'2 

In many cases, particularly in young women, it is associated 
with slight endocrine disturbances, obesity, hypertrichosis, 
irregular menses and sometimes galactorrhea. Signs of intracra
nial hypertension such as headache, visual disturbances and 
papilledema3'4 '5 can also occur. Rarely a spontaneous cere
brospinal fluid (CSF) leakage may occur.6 

A chronic or intermittent increase of intracranial pressure 
(ICP) may play an etiologic role in the development and mainte
nance of PES.78'9 The pituitary gland may be pressed against 
the floor of the sella turcica which could stretch the pituitary 
stalk. This could explain both the signs of intracranial hyperten
sion and the endocrine symptoms. 

Nevertheless little data exists on CSF pressure increases in 
patients with PES syndrome, and no hormonal pattern has been 
found to be typical of this syndrome. A correlation between ICP 

and the hypothalamo-hypophyseal signs of imbalance is not yet 
established. 

METHODS AND MATERIALS 

In 58 women, in whom an empty sella was radiologically 
diagnosed by pneumoencephalography, CT scan cisternography 
or NMR, a study of CSF dynamics evaluated both the absorp
tive reserve by a lumbar constant rate infusion test10 (normal 
value in our laboratory is >0.11 ml/min/mmHg), and/or the 
spontaneous increase in ICP which occurs during the REM 
phase of nocturnal physiological sleep." The pressure is record
ed through a spinal needle or an intraventricular catheter. 
Normal values in our laboratory are <30 mmHg. Forty-three of 
all the patients were in the fertile period and 15 were post
menopausal. 

In a selected group of 33 cases, prolactin (PRL) dynamics 
were also investigated using both a sequential stimulating test 
with intravenous injection of 200 p.g of Thyrotropin Releasing 
Hormone (TRH) followed by the oral administration of 10 mg 
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of Metoclopramide (MCP) after 60 minutes and/or the measure
ment of the circadian variation of the PRL levels recorded with 
blood samples collected every 2 hours by a cannula inserted in 
one arm and maintained patent by infusing a saline solution. 
PRL periodicity was evaluated by comparing the mean PRL lev
els during waking and sleeping periods. Pituitary function and 
reserve for the other hormones were also studied and found to 
be in the normal range in all patients. 

The endocrine investigations were repeated in 9 patients of 
this group who had elevated ICP one week after CSF shunting 
utilizing either a ventriculo-atrial or ventriculo/lumbo-peritoneal 
device. The same endocrine tests were compared with the 
results obtained in two groups of pre- and post-menopausal nor
mal volunteer women whose routine skull X-rays showed no 
major pathology in the sellar region. The subjects in the fertile 
period were tested during the follicular phase of their menstrual 
cycles. 

All the hormonal data were submitted to statistical analysis 
by means of the T-test for unpaired groups and expressed in the 
tables as mean ± standard deviation. 

RESULTS 

CSF dynamics and clinico-hormonal findings 

An impairment in the CSF dynamics was observed in 49 
(84%) of our patients. The distribution of the most frequent 
symptoms found in our series is reported in Table 1. There is no 
significant difference between patients with or without impaired 
CSF dynamics except for the papilledema; this sign is always 
associated with the presence of a defect in the CSF absorptive 
capacity with increased ICP. 

Spontaneous CSF leakage was sometimes observed in 
patients who did not have a measured impairment in the CSF 
dynamics. 

CSF and PRL dynamics 

Pre- and post-menopausal patients with PES syndrome and 
altered CSF dynamics show, in comparison to normal range, an 
increased and prolonged PRL response to TRH and a further 
increase of PRL levels following MCP administered 60 minutes 
after TRH injection (Tables 2, 3). This typical pattern is attenu
ated in premenopausal patients with normal (or normalized after 
shunting) CSF dynamics in whom the PRL response to TRH is 
in the normal range at 20 minutes, moderately increased at 60 
minutes, but clearly elevated after sequential administration of 
MCP (Table 2). 

Table 1: Correlation between CSF Dynamics and Clinical Findings 

Table 2: Correlation between CSF Dynamics and PRL Response to 
TRH-MCP Sequential Test in Pre-Menopausal PES Patients 

Normal 
volunteers 

(n. 12) 

Normal or 
normalized 
CSF dynamics 

(n.12) 

Impaired 
CSF dynamics 

(n. 17) 

A 

10.18 
+ 

3.55 

10.64 
+ 

4.38 

12.58 
± 

5.85 

PRL 
(ng/ml) 

B C 

58.10* 
± 

12.07 

54.14A 

+ 
28.43 

73.70*A 

+ 
28.36 

13.89* 
± 

5.89 

23.28 
± 

12.50 

32.33* 
± 

20.36 

D 

52.14** 
± 

14.19 

133.80** 
± 

62.79 

124.30** 
± 

44.33 

A = PRL baseline value before TRH injection. 
B = PRL value 20' after TRH injection. 
C = PRL value 60" after TRH injection (at the moment of the MCP oral 

administration). 
D = PRL value 60' after MCP oral administration. 
* and A = statistical difference with P<0.05. 
** = statistical difference with P<0.005. 

Table 3: Correlation between CSF Dynamics and PRL Response to 
TRH-MCP Sequential Test in Post-Menopausal PES Patients 

Normal 
volunteers 

(n.6) 

Impaired 
CSF dynamics 

(n.8) 

A 

3.66* 
+ 

1.74 

11.20* 
± 

2.44 

PRL 
(ng/m 

B 

16.30* 
± 

2.62 

41.15* 
± 

9.71 

1) 
C 

9.66* 
± 

1.25 

24.90* 
± 

7.91 

D 

43.30* 
± 

11.81 

97.00* 
± 

21.11 

A = PRL baseline value before TRH injection. 
B = PRL value 20' after TRH injection. 
C = PRL value 60' after TRH injection (at the moment of the MCP oral 

administration). 
D = PRL value 60' after MCP oral administration. 
* = statistical difference with P<0.005. 

Table 4: Correlation between CSF Dynamics and PRL Circadian 
Variation in Pre-Menopausal PES Patients 

PRL 
(ng/ml) 

W S 

No. of cases 

Headache 
Visual disturbances 
Obesity 
Irregular menses 
Hypertrichosis 
Galactorrhea 
CSF leak 
Papilledema 

All 
patients 

58 

50 (86%) 
27 (46%) 
26 (45%) 
23 (53%)* 
19(33%) 
14 (24%)* 
12(21%) 
9(15%) 

Normal CSF 
dynamics 

9 

8 (88%) 
3 (33%) 
4 (44%) 
4 (50%)* 
3 (33%) 
4 (50%)* 
2 (22%) 

— 

Impaired CSF 
dynamics 

49 

42 (86%) 
24 (49%) 
22 (45%) 
19(54%)* 
16(33%) 
10(29%)* 
10(20%) 
9 (18%) 

Normal volunteers 
(n.6) 

Normal or normalized 

CSF dynamics 
(n. 4) 

Impaired CSF dynamics 
(n.5) 

13.67 ±7.77 

11.23 ±5.88 

11.33 + 5.38 

W = mean PRL value during waking period. 
S = mean PRL value during sleeping period. 

36.27 ± 14.02* 

22.59 ± 7.13* 

11.87 ± 4.74* 

•Considering only the 43 patients in fertile period. statistical difference with P<0.005. 
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Table 5: Correlation between CSF Dynamics and PRL Circadian 
Variation in Post-Menopausal PES Patients 

W 

PRL 
(ng/ml) 

Normal volunteers 
(n.5) 

Normal or normalized 
CSF dynamics 
(n.3) 

Impaired CSF dynamics 
(n.4) 

.60 ± 8.60 

7.97 ± 2.04 

8.68 ±2.52 

27.80 ±11.50* 

17.72 ± 3.08* 

12.65 ± 2.71* 

W = mean PRL value during waking period. 
S = mean PRL value during sleeping period. 
* = statistical difference with P<0.005. 

An absence or blunting of the circadian periodicity of PRL 
secretion is evident in all patients with abnormal ICP. However, 
the nocturnal PRL elevation is maintained (or restored) in 
patients with PES syndrome but normal (or normalized) CSF 
dynamics (Tables 4, 5). 

Surgical treatment and outcome 

Twenty-one patients with clear clinical and laboratory signs 
of impaired CSF dynamics (including all with spontaneous CSF 
leaks) underwent CSF shunting procedures using high resistance 
devices. Immediately after surgery the signs of increased ICP 
(headache, visual disturbances, papilledema and CSF leaks) 
disappeared. In some cases slight or moderate symptoms due to 
orthostatic over-drainage became evident but abated after a few 
days. Endocrine alterations, on the contrary, improved only 
slightly. 

In one of two patients with a spontaneous CSF leak, but 
without signs of impaired CSF dynamics, a transsphenoidal 
approach to the sella turcica to repair the sellar floor was carried 
out because a CT-scan cisternogram had shown the CSF leak 
from the sella to the sphenoid sinus. In the other patient, without 
such an evidence, a CSF shunt was performed which relieved 
the rhinorrhea. 

DISCUSSION 

The role of increased ICP in the pathogenesis of the PES 
syndrome was confirmed. Clinical signs such as papilledema 
and CSF leak correlate well with the finding of an actual 
increase in ICP and are relieved after CSF shunting procedures. 

The abnormally elevated PRL response to TRH-MCP 
sequential stimulation and the absent or blunted PRL circadian 
periodicity suggest that the endocrine alterations of the PES 
syndrome could be characterized by an augmented PRL reserve, 
probably due to an altered dopaminergic control on PRL release. 
In other words, more PRL hormone is stored in the lactotropes 
during the day which may be released in greater quantity after 
appropriate stimulation. 

Recent studies have documented that, in normal subjects, 
dopaminergic antagonist drugs induce considerable additional 
PRL secretion when injected during TRH infusion, while double 
TRH stimulation failed to do so.12 It may be speculated that the 
increase of PRL during TRH infusion activates, via a short-loop 
feedback, the dopamine turnover which is antagonized by the 

antidopaminergic drugs. This hypothesis is also supported by 
experimental data obtained in rats which have received an intra
ventricular injection of PRL or which have had a PRL-secreting 
pituitary tumor implanted subcutaneously.13 In such experimen
tal conditions, it has been demonstrated that the concentration of 
dopamine in the portal plasma is significantly higher than that of 
control rats. 

It is difficult to explain the mechanism which underlies the 
ICP influence on PRL dynamics. In a selected series of pre
menopausal women with empty sella, PRL secretion was 
decreased following oral administration of a dopamine agonist 
(Nomifensine), this response was reduced in those with 
impaired CSF dynamics compared to the others.14 

This drug activates dopamine neurotransmission mainly by 
inhibiting dopamine re-uptake,15 which suggests that increased 
ICP by compressing the pituitary stalk, interferes with dopamine 
re-uptake thereby enhancing the dopamine activity at the pitu
itary level and causing a reduced response to nomifensine. 
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