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Objectives. Establishing surgical variants of pituitary microadenoma anatomy, singling out basic technical issues that arise
during their removal, considering various approaches to handling pituitary microadenomas depending on their localization.
Methods. The research material is represented by 66 pituitary microadenoma patients, 50 cases being females (76%), and 16
cases being males (24%). The average age of the patients was 33.5 years. The research involves adrenocorticotropin-, somato-
tropin-, thyrotropine-producing pituitary tumors, prolactin-producing adenomas and incidentalomas.

Results. We singled out the following varieties of pituitary microadenoma surgical anatomy: anterolateral version (1), lower
lateral version (1l), and dorsal version (l1l).

Conclusion. We believe that the suggested topographic-anatomical versions of pituitary microadenomas also correspond to
the gradation of surgical complexity ranging from | to lll. This gradation also helps predict surgical issues associated with
each specific case and adequately assess the volume of the planned surgical invasion. Variant Il is the most complicated one.
Key words: pituitary adenoma, pituitary microadenoma, diagnosis, treatment, surgical anatomy, dura mater, microsurgical
removal, endoscopic assistance, cavernous sinus, tumor invasion

Introduction

Pituitary adenomas (PA) are fairly common benign
intracranial tumor pathology. They appear from anterior
part of pituitary and are intradural, but extraarachnoidal
lesions. This fact is important for understanding of
microadenoma topographic anatomy [1,2,3]. In addition,
arising from adenohypophysis cells, microadenomas
form around itself pseudocapsule that resembles the
arachnoid membrane [5,6 ]. It might be good expressed,
that facilitates dissection (separation of it along with
the tumor tissue from normal pituitary), and might be
completely absent. [7] Such invasiveness of pituitary
adenoma on the stage of microformations can be shown
as cavernous sinus (CS), diaphragm sella, or pituitary
stalk invasion, which significantly affects the safety and
efficacy of surgical intervention [ 8,9].

Background: to define different surgical types
of pituitary microadenomas anatomy, to assess the
main technical difficulties, which present during tumor
removal, to research different types of approaches to
microadenomas due to those localization.

Materials and methods. Our data is based on
the material of observation of 66 patients, operated
in the Institute of Neurosurgery over a period 2010-
2012. Females were 50 cases (76%) and males were
16 (24%), that ratio was appoximately 3:1 The main
age was 33,5 years. Our investigation includes ACTH-
secreting, GT—-secreting, TTG-secreting, PRL-secreting
pituitary microadenomas (with cystic tumors and
prolactinomas resisted to dopamine agonist therapy)
and incindentalomas. (Tab.1.)

Table 1.
Distribution of microadenomas clinical groups

Tumor's type Toc:ctggg:sm(t.:)r Females | Males
ACTH-secreting 35 (53%) 28 (80%) |7 (20%)
GH-secreting 6 (9%) 2 (33%) |4 (67%)
TTH-secreting 3 (5%) 3 (100%) |0 (0%)
PRL-secreting cystic 4 (6%) 4(100%) |0 (0%)
tumors
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PRL-secreting

tumors.re5|sted ﬁo 6 (9%) 6 (100%) |0 (0%)
dopamine agonist

therapy

Incindentalomas 12 (18%) 7 (58%) |5 (42%)

All our patients underwent head MRI: 40 (60,6%)
- native, 26 (39,4%) - with gadolinium contrast). In all
cases microadenomas were removed microsurgically by
transnasal-transsphenoidal approach. In 21 cases we
used endoscopic assistance with 0°-, 30 °-, 45 °- angle
inspection. 6 patient with solid type of prolactinomas
have been treated for 6-14 month with dofamin agonists
(parlodel, cabergolin), but this treatment wasn’t
successful.

After comparison of all prior surgery data, and
observations obtained during surgery we identified
different types of pituitary microadenomas surgical
anatomy.

Results

Due to our investigation we found out next types of
pituitary microadenomas surgical anatomy (Fig. 1):

1. | -anterior-lateral type

2. Il - inferior-lateral type

3. Il - posterior type (including ectopic tumors
in pituitary stalk)
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Fig. 1.
Topographo-anatomical types of pituitary
microadenomas
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During removal of anterior-lateral type (Fig. 2.) of
microadenomas after dura mater incision tumor’s tissue
usually was “born by itself’, because of soft glandular
structure. This microadenomas are very good for
aspiration and don’t need a long removal by curette.
Surgical difficulties with this type of microadenomas
localization occur in the case of cavernous sinus tumor
invasion (it is particularly often observed for ACTH -
and GH - secreting adenomas, even on the stage of
microformations!) and also in case with unexpressed
tumor’s pseudocapsule, which is difficult to remove (in
these cases, its remains can be coagulated). To improve
the volume of PA resection, when cavernous sinus
invasion was present, we used 45 ° endoscope. Anterio-
lateral localization of microadenomas, in general, is most
common for PRL-secreting tumor’s and incindentalomas.

Fig. 2.
Head MRI of 27-years old female patient with anterior-
lateral type of microadenoma with rigth CS invasion.

In case with inferior-lateral type of microadenoma
localization it is absolutely necessary to coagulate and
cut inferior intercavernous sinus before opening the dura
mater to avoid serious bleeding because of its injure.
With this type of tumor’s anatomy we can’t see the all
microadenoma tissue at once after opening dura flap,
because it is covered by anterior pituitary lobe. We
used 30° endoscope to improve surgical review and to
increase radical tumor’s removal. Inferior-lateral type of
tumor’s localization is most common for GH-secreting
microadenomas, ACTH-secreting microadenomas and
incindentalomas.

Fig. 3.
Head MRI of 30-years old female patient with inferior-
lateral type of microadenoma

Posterior type of microadenoma localization is the
most difficult for surgical treatment because all tumor
tissue is covered with pituitary (Fig. 4). In the process of
removal of this tumor type it was impossible to visualize
PA with endoscope assistance, even after wide bone
window formation (direct to the dorsum sella) and wide
dura mater incision. In this case it is necessary to cut
pituitary gland and to separate its edges sideways to look
for a tumor. Tumor lateralization detected earlier by head
MRT can be the marking point. Otherwise, sometimes it
is necessary to make few lateral cuts in different parts
of adenohypophysis. The distinction of microadenomas
of a rear kind is their frequently diagnosed invasion of
diaphragm sella and pituitary stalk, which, in its turn, is
connected to high risk of postoperative CSF leak and
diabetes insipidus. However, considering a special
aggressiveness of hormone-secreting PA, which
especially recur with corticotropinomas, in case when
no clear borders between microadenoma and pituitary
tissue are visible, the most possible radical surgery is
indicated - removal of all anterior pituitary lobe. In our
practice this group of tumors also includes so called
ectopic PA, originating from stalk area and growing over
diaphragm sella (most frequently it relates to ACTH-
secreting tumors). In this case microadenoma removal
with excision of pituitary stalk involved in the process
is justified. This is followed by antidiuretic hormone
replacement therapy.

A

Fig. 4.
Head MRI of 34-years old male patient with posterior
type of microadenoma (before and after surgery)
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Distributing of microadenomas depending on the
indicated anatomic types is presented in a table 2

Table 2.
Tumor’s Anterior- Inferior - Posterior
type lateral type | lateral type type
ACTH- 20 3 12
secreting
GH- 1 3 2
secreting
TTH- 1 0 2
secreting
PRL- 8 2 0
secreting
Incinden- 7 4 1
talomas

Conducting the analysis of our patient surgical
treatment results (only early postoperative period was
analyzed for the moment) we found out the followings
features:

1. The best results of surgical treatment were
observed in case of anterior-lateral type of tumor’s
localization. We also marked increasing of radical tumor
removal from cavernous sinus wall using 45° endoscope
compare with full microsurgical removal.

2. Transient oculomotor nerves disordes appeared
more often after removal of inferior-lateral type of
microadenoma (2 patients). We always coagulated
widely inferior intracavernous sinus before opening dura
mater, but bleeding started again in 50% of the cases
during tumor removal because of intrasellar high blood
pressure. This can increase duration of the operation.
We did avoid injured of normal pituitary tissue using 30°
endoscope, cause it gave us a possibility to remove
tumor from under hypophysis.

3. The most amount of postoperative CSF leak (2
cases) and transient polyuria (3 cases) were observed
in case of posterior type of pituitary microadenomas
localization, which was more common for more
aggresive tumors (ACTH-secreting, GH-secreting and
TTG-secreting PA). 2 patients from this group were
reoperated during 7 days after the first surgery, because
of the absence of clinic and laboratory remission (ACTH-
secreting tumors involved the pituitary stalk).

1. We think that proposed topografic-anatomical
types of pituitary microadenomas could be also a grade
of surgical difficulties from | to Ill.

2. This grade helps to prognose surgical difficulties
in every unique case and to evaluate the volume of
operative treatment.

3. Type Il is not only the most complex for surgical
removal but is also the most dangerous because of the
possibility of pituitary stalk injure and postoperative CSF
leak appearance.
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TYWIHOEME

H.A. Tyk, E.A. aHesuy

rMmnoouns MNKPOAAEHOMACDBIHbIH XUPYPIrA/1biIKk AHATOMUACDHI

YkpauHaHbiH MF¥A A.l1.PomodaHoe ambiHOarbl Helipoxupypausi uHcmumymsl» MM Kues, YkpauHa

3eptTeyaiH Makcatbl: MnNou3 MUKpoageHo-
ManapblHblH, aHAaTOMUSCBIH XUPYPrUAnblK HycKanapbiH
aHbIKTay, onapabl anbin Tactayaa kesiHge navga 6ona-
TbIH Heri3ri TeXHWKanblK KMbIHLbINbIKTapabl aran KeTy,
OopHarnackaH >XepiHe KaTbICTbl rMNnogun3 MUKPOaaEHOM-
AapblHa apHanfFaH apTypni TacingepaiH HyckanapbiH
KapacTbipy.

dpicTtepi. MMnoduns MukpoageHomanapbl Gap 66
naumeHT matepuan 6onbin Tabbingbl. Orien agamaap - 50
Bakbinay (76%), ep agamaap - 16 (24%). MauneHTTEPaiH,
opTaLla xacbl 33,5 xacTbl Kypanabl. 3eptreyre AKTI
(appeHOKOpPTMKOTPONTbl  FOPMOH)-cekpeTopnblk, CTI
(comatoTponTbl rOPMOH) —cekpeTopnblk, TTI (TupeoT-
ponTbl FOPMOH)— rnnodm3a icikTepiH cekpeuusinay, npo-
NakTMH — ageHomanap MeH WHUMHAeHTanomanapgpl
cekpeumsanay.

Hatuxeci. bi3 runodums mmkpoageHomanapbiHbIH
XUPYPruanblK aHaTOMUSACBIHBIH MblHagam HyckanapbiH

aTan KeTy XeH Aen TanTblK: angblHfbl-naepangblk Hycka
(), Temenri natepangel Hycka (Il), apTkbl Hyckach! (111).

KopbITbiHAbICbI.  Bi3  yCbiHbINbIN  OTbIpFaH
runodgunsageHomanapblHbiH TonorpadTbl-aHaTOMUSAMbIK-
Hyckanapbl |-geH lll-ke pgewniH  OipyakbiTTa >kaHe
XVPYPrvAnblK  KMbIHOBIKTApAbIH, rpajauMsiceiMeH aen
caHavimMbl3. Byn Hyckafa 6eny ap0bip HaKTbl XaroanabiH,
XUPYPruanblK KUbIHObIKTapbiH Binyre xeHe ocnapna-
HbIM OTbIPFAH XUPYPrUSAMbIK apanacyablH, kenemiH gan
baranayra kemekTtecegi. |ll-Hycka eH kublH 60mbin Tabbl-
nagpl.

Herisri ceapep: rmnodwusageHomacel (IA), mm-
nouaMmMKkpoageHoMachl,  AuarHoctukanay, emgey,
XUPYPrusanblK aHaToMusi, MuablH KaTTbl kabbiFbl (MKK),
MUKPOXUPYPIUAMbIK — anbin  Tactay, 9HAOCKOMUAMbIK-
accucteHums, yHripni cuHyc (YC), icik nHBasuscChl.

PE3IOME

H.A. Tyk, E.A. JaHesuy4

XUPYPTMHECKAA AHATOMNA MUNKPOAAEHOM T'MMO®U3A

'Y «MiHcmumym Helipoxupypeuu umeHu akaod. A. . PomodaHoea HAMH YkpauHbi», Kues, YkpauHa

Llenb uccnepoBaHuA: onpenenntb Xupyprudec-
Kne BapuaHTbl aHaTOMUM MUKPOaZEHOM rMnodunsa, Bbl-
OEeNUTb OCHOBHbIE TEXHUYECKUE CMOXHOCTU, KOTOpble
BO3HMKaOT NpU UX yoaneHun, pacCMoOTPETb pa3nunyHble
BapuaHTbl NOAX040B K MUKpoageHomMam rmnodusa B 3a-
BMCUMOCTU OT KX floKanu3sauuu.

MeTtoabl. Matepuanom siBnsawTcsa 66 naumeHToB ¢
MuKpoageHoMamu runodusa. XeHwmH - 50 Habnoge-
HUIN (76%), My>X4nH 16 (24%). CpeaHuii Bo3pacT nauu-
eHToB cocTasun 33,5 net. B nccnegoBaHne BKITHOYEHDI
AKTT- cekpetupytowme, CTI— cekpetupytowme, TTT-
CeKpeTMpyoLmne onyxonu rmnodusa, NponakTuH-cekpe-
TMpyloLuMe ageHOMbl U MHUUHOEHTANOMbI.

Pesynbratbl. Mbl Bblgenunu uenecoobpasHbim
BbIOEMNWUTL Creayowmne BapuaHTbl XUPYPruyeckon aHa-
TOMUN MUKpOaZeHoM runodusa: nepegHe-narepanb-

HbI BapuaHT (I), HWkHenaTepaneHbI BapuaHT (I1), 3a-
AHun BapuaHT (I1).

3aknioyeHue. Mbl cyMTaeM npeanoXeHHble To-
norpacpo-aHaTOMM4YeckMe  BapuaHTbl MUKPOAAEHOM
rmnogmsa 0gHOBPEMEHHO U rpajaumen Xmpypruyeckon
cnoxHoctn ot | go lll. 3to pacnpegeneHne nomoraet
npegyragate XMpypruyeckme CRnoXHOCTU Kawdoro KOH-
KPETHOro cry4vasi U agekBaTHO OLEeHMBaTb 00beM nna-
HUPyeMOoro onepaTMBHOrO BMeLLaTenscTea. BapuaHT Il
aBnseTca Hanbornee CNoXHbIM.

KntoueBble cnoBa: ageHoma runocmsa (AlN), Muk-
poageHoma runodusa, AuarHoCTuKa, nevYeHne, Xmpypru-
Yyeckad aHaTomus, TBepaas moaroas obornodka (TMO),
MUKPOXUPYPruyeckoe yaaneHve, eHgockonmyeckas ac-
CUTEeHUMS, KaBepHO3HbIN cuHyc (KC), nHBasus onyxonu.



