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Could hormonal remission in prolactinomas be achieved with surgery?

Our experience
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Objective. To determine the factors that lead to sustained hormonal remission
in patients with pituitary adenomas.

Material and methods. In this study, retrospective analysis of 33 patients with
pituitary adenomas with no prior DA treatment was performed. Ten (30.3 %)
patients experienced microprolactinomas, 19 (57.6 %) — macroprolactinomas,
4 (12.1%) — giant prolactinomas. All patients underwent endoscopic endonasal
transsphenoidal surgery. Plasma PRL levels were obtained before surgery,
and then 1 day, 1 week, 1 month, 3 months later and every 6" month after
surgery. MRI monitoring was performed before surgery and then 3 and 12
months later, and then annually.

Results. Average preoperative plasma PRL serum levels for all patients with
no preoperative DA treatment were 530 ng/mL (ranging 65-1440 ng/mL).
Cavernous sinus invasion (Knosp 3, Knosp 4) was observed in 16 (48.4 %)
cases. Depending on cavernous sinus invasion, hormonal remission with no
DA therapy after surgery was achieved in Knosp 0-2 — in 16 (94.1 %) cases,
Knosp 3 — in 4 (44.4%) cases. In cases of Knosp 4 biochemical remission
was not achieved in all 7 (100%) patients. Only with further DA therapy
biochemical remission was achieved. The biochemical remission was achieved
in 10 (100 %) cases of microadenomas, in 7 (58.3 %) cases of macroadenomas
after surgery with no DA therapy. Remission of endocrine symptoms was
achieved in 18 (81.8%) cases with no DA therapy after surgery. The follow-
up was up to 3 years.

Conclusions. Biochemical remission could be surgically achieved in 100 % of
cases with microprolactinomas. In cases of macroprolactinomas the adenoma
size (up to 24 mm) has an important role in achieving biochemical remission.
Cavernous sinus invasion (Knosp 0-2) is a prognostic factor. The ophthalmic
disturbances regression in macro and giant pituitary adenomas was found to
be achieved much faster in surgical management rather than using DA.

Key words: pituitary adenoma,; endoscopic surgery; prolactinomas; hormonal
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Yn MOXKJIMBO AOCATTU NOPMOHAaJIbHOI peMicCii NpoJIaKTUHOM XipypriyHo?
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MerTa: BU3HAYNTU YNHHUKM, KOTPi NPU3BOASATb A0 CTINKOI FOPMOHabHOI peMicii
y XBOpUX 3 ageHoMamu rinogisza (Al).

Marepianu i metoaun. MNpoBeneHO peTPOCNEKTUBHUI aHani3 pe3ynbraTiB
nikyBaHHs 33 xBopux 3 Al MikpoATl BusiBnieHo y 10 (30,3 %) xBopuX, MakpoAl
-y 19 (57,6%), rirantcbki Al - y 4 (12,1%). YciM nauieHTamM npoBeaeHoO
XipypriyHe nikyBaHHS 3 BMKOPUCTAHHSAM eHAOCKOMIYHOI eHAOHa3anbHOI
MeToAMKU. PiBeHb NpoNakTMHY B KPOBi BU3HadYanu A0 onepawii, HacTynHoi
nobu nicns onepaduii, yepes 1 Tux i 3 Mic nicna onepauii, a NOTIM KOXHi
6 Mic. MarHiTHo-pe3oHaHCcHY ToMmorpadito rinodisa i3 BHYTPilLWHbOBEHHUM
KOHTpaCcTyBaHHSAM BMKOHYyBanu 4yepe3 3 i 12 Mic nmicng onepaudii, a noTim
LW OpivyHO.

Pe3ynbratn. CepeaHii goonepauiiHMin piBeHb NMpPonakTUHY B KpoBi 6e3
poonepauinHoi Tepanii aroHictamn gogamiHy (A[) ctaHosuB 530 Hr/mn
(Big 65 oo 1440 Hr/mn). IHBasito kaBepHo3HOro cnHyca (Knosp 3, Knosp 4)
BUABNEHO y 16 (48,4 %) cnocTepeXeHHsAX. 3anexXHo Bij iHBa3ii KaBEepHO3HOro
CUHycCa ropMoHanbHoi pemicii 6e3 A[l-Tepanii nicna onepauii gocarHyTo B 16
(94,1%) Bunagkax Knosp 0-2, y 4 (44,4%) - Knosp 3. Y BCix nauieHTiB 3
Knosp 4 6ioxiMiyHOI pemicii He gocsArHyTo. Lle Baanocs nuwe nicna AA-tepanii.
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BioximiuHoi pewmicii pocarHyTo B 10 (100 %) Bunaakax MikpoAl Ta B 7 (58,3 %)
- MakpoArl nicng onepauii 6e3 Al-Tepanii. Perpec eHA0OKPUHOMONYHMX BUSBIB
pocarHyTuii y 18 (81,8%) cnoctepexeHHsax. KatamHes - ao 3 pokiB.

BucHoBKM. BioxiMiyHa peMmicia moxe 6yTn gocarHyTa B 100 % Bunaakis npu
MiKpOAT. Mpn MakpoAIl BaXX/IMBY poJib B AOCATHEHHI 6i0XiMiYHOI peMicii Bigirpae
po3mip Al (40 24 MM), a TaKoOX iHBa3ig KaBepPHO3HOro CuHyca. Bia3HauveHo,
Wwo perpec odTasbMOAOrNiYHMX NOPYLEHb NMPU MaKpo- i riraHTCbknx Al
[OCAraETbCA 3HAYHO WBKMALIE XipypridHo, HiX nicnga Tepanii AA.

KnrouoBi cnoBa: ageHowma rirnogiza; eHAocKoniyHa xipypris; npoaakTMHoOMu;
ropMOHasibHa peMicisi
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Llenb: onpeaenntb akTopbl, NpUBOASLLINE K CTONKON rOpMOHasibHOWM
peMuccmnm y 6onbHbIX C ageHoMol runogusa (AlN).

MaTepuanbl u MeTOAbI. [IpoBeaeH peTPOCNEKTUBHbBINA aHann3 pe3ynLTaToB
neyeHus 33 nauMeHTOB C ageHoMamu runodusa. MukpoArl BbigeneHbl y 10
(30,3 %) 6onbHbIX, MakpoAll — y 19 (57,6 %), rurantckme Al -y 4 (12,1 %).
BceM naumeHTam NpoBeAeHO XMPYPruyeckoe sie4YeHue C UCMNOsIb30BaHMEM
3HAO0CKOMMYECKOM dHAOHA3albHON MeTOANKW. YPOBEHb NMpoNakTUHA B KPOBU
onpeaensnu Ao onepaunu, Ha cneaylownini AeHb nocne onepauuu, yepes 1
Hepn u 3 Mec, a 3aTeM Kaxable 6 Mec. MarHMTHO-pe30HAaHCHY0 ToMorpaduto
runodunsa ¢ BHYTPMBEHHbIM KOHTPACTMPOBAHWEM BbIMONHANN Yepe3 3 n 12
Mec nocfie onepaumu, a 3aTeM exerogHo.

Pe3ynbrartbl. CpegHuii foonepaumoHHbIi YpOBEeHb MPOakTUHA B KPOBU
6e3 goonepaunoHHON Tepanuu aroHuctamm godammuHa (A) coctasun 530
Hr/mMn (ot 65 go 1440 Hr/mn). MHBa3smsa kaBepHoO3Horo cuHyca (Knosp 3,
Knosp 4) BbisiBrieHa B 16 (48,4 %) HabnoaeHUsX. B 3aBUCMMOCTM OT MHBA3umn
KaBEpPHO3HOro CMHyca ropmoHanbHas pemuccus 6e3 A[-Tepanuu nocne
onepauun gocturHyTta B 16 (94,1 %) cnydasax npu Knosp 0-2, B 4 (44,4 %)
- npu Knosp 3. Y Bcex naumeHToB ¢ Knosp 4 6noxmMmnyeckass peMmccusa He
[OCTUrHYTa. DTO yAanocb Tonbko nocne AA-tepanun. B 10 (100 %) cnyyasx
- MUKpoAl n 7 (58,3%) - makpoAl nocne onepauun 6blna AOCTUTHYTa
bnoxnmmnyeckas pemuccus 6es Al-repanuun. Perpecc sHAOKPUHOMOrMYECKNX
nposiBneHun 4octurHyT B 18 (81,8 %) HabnoaeHnax. KatamHes — go 3 ner.

BbiBoAbl. BrioxnmMmunueckas pemmccus MoxeT 6biTb gocTurHyTa B 100 % cnyyaes
npun MUKpOAT. MNpu MakpoAl BaXXHY pofib B AOCTUXEHUN BMOXMMUYECKON
pemuccun urpaet pasmep Al (40 24 MM), a TakXe MHBA3MSA KaBEpPHO3HOro
cuHyca. OTMeyeHOo, 4YTO perpecc odTasibMONOrMYECKNX HApYLWEHUA Npu
MakpoATl n ruraHTckux Al LOCTUraeTCcs 3HaumMTeNbHO bbiICTpee Xxmpypruyecku,
yeM nocne tepanuu ALl.

KniwoueBble cnoBa: ageHoMa runogusa; 3HAOCKONMYECKas XUpyprus,;
rPOSIaKTUHOMbI; FOPMOHA/IbHasi PEMUCCUS

YKpanHCKUA HEMPOXUPYPruvyeckui xypHan. 2018;(4):51-56

Introduction

visual field defects. Giant prolactinomas are not often, its

Prolactinomas (PRL) are the most common benign
hormonal pituitary tumors (PA) in adults [1, 2]. They ac-
count for about 45 % of all pituitary tumors [3]. The earliest
manifestation is the secondary amenorrhea and galactor-
rhea [4], and this happens in women in 75% cases [5].

Microprolactinomas (< 10 mm in diameter) are more
common in women than in men. Symptoms of microprolac-
tinomas in women come up right at the disease onset and
manifest with amenorrhea and galactorrhea. Meanwhile6
in men symptoms might come later with impotence and
decreased libido. Macroprolactinomas (= 10 mm in diam-
eter) are more frequent in men and may present with a
tumor mass effect manifesting with visual disturbances,

prevalence is 0.5-4.4% of all pituitary cases [6-9]. Very
high prolactin (PRL) serum level is revealed in giant PA.
Nowadays microprolactinomas are more often diagnosed
than it was before. Since the beginning of 1970s, dopamine
agonists (DA) were recognized as an effective medical
treatment of macroprolactinomas [10, 11]. Bromocriptine,
an ergot derivative that binds to and stimulates dopamine
(D2) receptors on lactotrophic cells, represents the initial
treatment. It has proved to be effective in suppressing
PRL secretion, reducing prolactinoma size and restoring
gonadal function in many patients [12-14]. In the collab-
orative European multicenter study on 459 women with
prolactinomas, normoprolactinemia was achieved in 59 %
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when using bromocriptine [15]. The recent studies showed
that normal PRL level can be achieved in 80-90% when
using DA therapy. Relevant systemic side effects, including
vomiting, nausea, dizziness, headache have been reported
in about one third of patients treated with DAs [16, 17].

Patients and methods

This study included 33 patients who underwent
primary pituitary surgery for prolactinomas with no
prior DA treatment (19 females, 14 males; age ranged
20-67 years). Ten (30.3%) patients experienced
microprolactinomas, 19 (57.6 %) — macroprolactinomas,
4 (12.1%) persons — giant prolactinomas. According to
cavernous sinus invasion, patients were divided into 2
groups: without cavernous sinus invasion (Knosp 0-2)
— 17 (51.5%), with cavernous sinus invasion (Knosp 3-4)
— 16 (48.5%) cases (see Table). Endoscopic endonasal
transsphenoidal (EET) surgery was performed by single
neurosurgeon. Plasma PRL levels were obtained before
surgery, and then on the 1st day, one week, one month,
three months later and then every 6™ month after surgery.
Catamnesis 5 years of MRI monitoring was performed
before surgery and then 3 and 12 months later, then
annually.

Preoperative work-up

All patients had a fasting PRL serum level. Besides,
we evaluated anterior pituitary functions. Plasma PRL
levels were obtained before surgery, and then on the 1+t
day, 1t week, 15t month, 3¢ month and every 6" month
after surgery.

All patients were consulted by ophthalmologist for
visual field defects, sight accuracy was checked.

Magnetic resonance imaging (MRI) of the sellar region
was performed with gadolinium to all the patients. MRI
was performed before surgery and then 3, 6 and 12
months later, then annually after surgery. High-resolution
paranasal sinus computed tomography (CT) sections
were obtained and reconstructed in a three-dimensional
fashion. Cavernous sinus invasion was evaluated by MRI
and/or during the surgery.

Surgical technique

All patients underwent endoscopic endonasal
trassphenoidal surgery using binostril (4-hand) technique.
A patient was in supine position. The head was positioned

Baseline characteristics of 33 patients with PRL
pituitary adenomas

Variables Patients (n = 33)
Sex, F/M 19/14
Age, years 20-67
Microadenoma (%) 10 (30.3)
Macroadenoma (%) 19 (57.6)
Giant adenoma 4 (12.1)
Cavernous sinus invasion (%) 16 (48.5)
Long-term follow-up
Remission
Microadenoma (%) 10 (100)
Macroadenoma 10 (52.6)
e Size less then 24 mm (%) 8 (88.9)
e Size more then 25 mm (%) 2 (20)
Giant adenomas (%) 0
Recurrence (%) 4 (12.1)
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with slight rotation towards the surgeon and about
20° inclination to align paraseptal corridor to facilitate
endoscopic exposure. We used 0° or 30° angle (Karl
Storz, Tuttlingen, Germany) for binostril endoscopic
approach. Inside the sphenoid sinus bony landmarks
were defined such as: sella turcica, optic protuberance,
carotid protuberances, opticocarotid recess, tuberculum
sella. Sella turcica was opened widely, from one cavernous
sinus to the other, which ensured the maximum exposure
of the sella turcica and its contents (tumor, pituitary
gland). EET technique allows visualize the pituitary
gland, identify the tumor and a safe tumor dissection
from surrounding anatomically important structures
(medial wall of cavernous sinus, pituitary gland, pituitary
stalk) was performed. After tumor removal, sella turcica
reconstruction was performed in respect to CSF leak,
using multilayer technique (inlay of fascia lata and outlay
+ nasoseptal flap) or free grafts (fat + bone or fascia
lata + bone).

Results

Median preoperative plasma PRL serum level for
all patients with no preoperative DA treatment was
530 ng/mL (ranging, 65-1440 ng/mL). In case of
microprolactinomas, median preoperative PRL plasma
level was 573.1 ng/mL (ranging 65-1440 ng/mL). TTH was
decreased in 7 (21 %) cases. Cortisol level was decreased
in 14 (42.4%) cases.

Cavernous sinus invasion was observed in 16 (48.4 %)
cases confirmed by MRI and during surgery. Seventy-six
percent of female patients complained about amenorrhea
and/or infertility, and 5 (35.7%) male patients had
symptoms including decreased libido and/or impotence.
Galactorrhea appeared in 7 (21.2%) female patients. In
9 cases symptoms included visual disturbances.

The biochemical remission was achieved in 10
(100%) cases of microadenomas, in 7 (58.3%) cases
of macroadenomas after surgery with no DA therapy.
Follow-up lasted to 3 years. Hypopituitary syndrome was
observed in 14 (42.4 %) cases. Cavernous sinus invasion
has a significant effect on further hormonal remission
[18]. Depending on cavernous sinus invasion, hormonal
remission with no DA therapy after surgery was achieved
in Knosp 0-2in 16 (94.1 %) cases, Knosp 3 — in 4 (44.4 %)
cases. In cases of Knosp 4 biochemical remission was not
achieved at all 7 (100%) patients. Only with further DA
therapy biochemical remission was achieved.

Endocrinological remission was achieved in 18
(81.8%) cases with no DA therapy after surgery. Hormonal
disorders were not present in 6 (18.2%) cases.

Visual improvement was observed in all (100 %) cases
after surgery.

Postoperative complications such as CSF leak,
meningitis, additional oculomotor disorder or visual
impairment have not been established. No mortality.

Discussion

Among all the hormone-active pituitary adenomas,
prolactinomas are the most common. As recent studies
show, high levels of PRL are observed both in micro
and macroadenomas [18-22]. Giant prolactinomas are
characterized by extremely high PRL level in plasma,
which can be up to 10.000 ng/ml. In our series, the
average PRL serum level was 530 ng/ml, ranging 65-1440
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ng/ml. In case of microadenomas, the mean prolactin
level was 573.1 ng/ml, ranging 65-1440 ng/ml. For
macroadenomas mean PRL serum level was 442.6 ng/
ml, ranging 236-850 ng/ml. In case of giant pituitary
adenomas, the average PRL level was 525.2 ng/ml,
ranging 426-1036 ng/ml. Drug therapy decreased PRL
level to normal in 40-100 % cases. Menses normalized in
77 %, sexual function restored in men by 60-100 %, visual
disturbances regressed in 67-84% [2, 17, 18, 20, 23,
24]. DA therapy has number of side effects. It is known
that DA affects the pituitary D2 receptors that inhibit the
activity of adenylyl cyclase and, as a result, suppress
gene transcription and prolactin secretion. However, DAs
have a significant effect on other dopamine, serotonin
androgenic receptors, which leads to severe neurological
disorders such as postural hypotension or dyskinesia,
psychosis, or mania, which provoke compulsive states
[25-27]. Patients with pituitary microadenomas were
offered for medication therapy for several years with a
possible biochemical remission of 40-100% [17], or EET
surgery over the micro and macroprolactinomas (tumor
should be removed in capsule). This allows biochemical
and clinical remission to be achieved within a short period
of time. Macroadenomas would give recurrence over 6-
month period in more than 40 % cases. We noticed that
starting from 25 mm would likely to recure. Meanwhile,
adenomas, which size is less than 24 mm, would give
88.9% remission in catamnesis up to 4 years, but giant
pituitary adenomas are always to cured. There are

With DA

Without DA

o
N
=Y

6 8 10

M Knosp3-4 MKnosp0-2

Fig. 1. Hormonal remission rate after EETsurgery
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several features that leads to recurrence, one is the
tumor size, and the other is cavernous sinus invasion
[18, 24, 28]. Cavernous sinus invasion significantly
influents the remission rate; p = 0.003. In case of
cavernous sinus invasion, we have PRL remission in
Knosp 0-2in 16 (94.1%) cases, Knosp 3-4 —in 44.4%
(Fig. 1). In Knosp 4 invasion all patients experienced
recurrence.

Also, there was relation between hormonal remission
and tumor size (p = 0.000). Biochemical remission
after surgery was achieved in all 10 (100%) cases with
microadenomas, in 9 cases (88.9 %) with macroadenomas,
which size is less than 24 mm, with no use of DA (Fig. 2).

Indications for surgery were: ophthalmic disorders,
hypopituitary syndrome, patient’s choice for surgery to
avoid DA therapy with their consequences. In order to have
total removal with capsule, to control the hormone level,
the removal of the tumor should be radical. The surgery
option was proposed only in cases of microadenomas and
adenomas up to 18 mm. It is known that prolactinomas
decrease in size by 50% just on medication therapy, but
fear to have visual deterioration or pituitary function
decrease over this period of time is high.

We offer prolactinoma surgery vs DA therapy in
order to avoid the latter. It was patient’s conscious
choice to have 100% microadenoma removal with
100% success biochemical remission, rather than
40-100% in medication DA therapy with all following
consequences.

—
_

Giant PA

100%
80%
60%
40%
20%
0%
Micro PA Macro PAup to Macro PA 24-40mm
23mm
m Achieved ® Not achieved

Fig. 2. Hormonal remission depending on the tumor size
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Clinical cases

Case 1. Women 30 years
old, presenting with
amenorrhea, galactorrhea.
Preoperative T,-weighted
image with dynamic Gd
contrast (A) demonstrated
hypointensive lesion

7 x5 x 6 mm. PRL

level was 1164 ng/ml.
Endoscopic endonasal
resection of microadenoma
was offered. Intraoperative
images are presented

(C, D). Image C shows
intraoperative endoscopic
view of pituitary adenoma
(*) and pituitary gland

left hand side from
macroprolactinoma. Image
D shows intraoperative
endoscopic view after
microprolactinoma total
removal. The Image B
demonstrates coronal and
sagittal postoperative
T,-weighted image with
dynamic Gd contrast after
surgery. Following surgery,
the patient’s prolactin

level returned to normal
one. Patient got pregnant
3 months after surgery.
Catamnenis 2 years. No DA
after surgery.

Case 2. Women 37 years
old, presenting with
dysmenorrhea, galactorrhea.
Preoperative T,- and T,-
weighted images (E)
demonstrate hypertensive
lesion with suprasellar
extension 13 x 18 x 17 mm,
Knosp 1. PRL level was

850 ng/ml. Patient
underwent EET resection
over macroadenoma.
Intraoperative images

are presented (G, H).

The image G shows
intraoperative endoscopic
view of macroprolactinoma
(*). Image H shows
intraoperative

endoscopic view after
macroprolactinoma total
removal. Postoperative MRI
with dynamic Gd contrast
(F) showed total resection of
the tumor with suprasellar
cistern decompression.
Prolactin level returned to
normal one within 3 months.
No DA therapy after surgery.
Catamnenis 4 years.
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Conclusions

Biochemical remission could be achieved surgically,
especially in microprolactinomas, in 100 % cases.

Biochemical remission might be achieved surgically
in macroprolactinomas with size up to 24 mm (88.9 %);
cavernous sinus invasion (Knosp 0-2) is a prognostic
factor.

Ophthalmic symptoms regression is achieved in
100 % patients, faster in comparison to DA therapy.

Menses normalized in 100% cases of
microprolactinomas and in 86% in macroadenomas
with size up to 24 mm.
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