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IN TRO DUC TION

Pi tu itary tu mors are com mon in the gen eral pop u la tion. In
16.7% changes in the pi tu itary gland can be de tected [1].
Microadenomas (less than 1 cm di am e ter) com prise
50–60% of these and tend not to ex hibit fur ther growth. In
con trast, macroadenomas may slowly ex pand over years.
Pi tu itary car ci no mas are ex tremely rare, and in these cases
the as sump tion is that they are for mer be nign adenomas
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Summary. Aim. To eval u ate vi sual func tions (vi sual acu ity, max i mum color con trast sen si -
tiv ity, vi sual field) and op tic disc changes in pa tients with func tion ing and non-func tion ing
pi tu itary adenoma (PA).

Meth ods. Forty one per son (82 eyes) with PA and 100 (200 eyes) age and gen der matched 
con trols were tested. PA di ag no sis was con firmed by mag netic res o nance im ag ing (MRI)
scans. Vi sual acu ity (VA) and perimetry tests were es ti mated. Hor monal dys func tion was
tested in pa tients’ blood sam ples. Com put er ized Max i mum Color Con trast Sen si tiv ity test
(MCCST) was used for color dis crim i na tion test ing. Pa tients were di vided into two groups
ac cord ing to hor monal func tion of PA. The first group con sisted of pa tients with func tion ing
PA (N 40 eyes) and the sec ond group con sisted of pa tients with non-func tion ing
PA (N 42 eyes). In the MCCST, sub ject’s task was to de ter mine the cor rect di rec tion of a bar
in a cir cle. A sub ject had to press a but ton with a bar match ing the di rec tion of a bar in the cir -
cle. If the di rec tion was un clear, blank but ton was pressed.

Re sults. VA de cline was found in 50 (61%) pa tients eyes. No vi sual field de fects were
found in 12 eyes (16%) and 70 eyes (84%) had vi sual field def i cit. VA and vi sual field were
sta tis ti cally better in the group with func tion ing PA (p<0.001). Op tic disc pal lor was found in
56 (68%) eyes, com pared with nor mal op tic disk ap pear ance, that was found in 26 eyes
(32%). The mean er ror score of the MCCST in healthy per sons was 1.4, in pa tients with PA
that pro duces hor mones – 2.5, when in in ac tive PA group it was 4.2; p<0.0001.

Con clu sions. Our re sults show that PA can cause the im pair ments of VA, perimetry and
col our con trast sen si tiv ity. These re sults de pend on the type of PA. In our study pa tients with
non-func tion ing PA suf fered from more se vere im pair ment of vi sual func tion than pa tients
with func tion ing PA. MCCST may be one of the ear li est meth ods to di ag nose the dam age of
chiasm in pa tients with PA.

Keywords: hypophysis, pi tu itary adenoma, vi sual func tion impairment, MCCS.
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that have un der gone ad di tional ge netic mu ta tions [3]. Ap -
prox i mately half to one third of all pi tu itary tu mors are
non- func tion ing pi tu itary adenomas (i.e. with out hor mone
se cre tion de tected ei ther by immohistochemistry or by el e -
vated hor monal blood lev els). The most com mon hor -
mone- se cret ing pi tu itary tu mor is the prolactinoma
(lactotroph adenoma – 25–41%), fol lowed by somatotroph 
adenomas (10–15%), corticotroph adenomas (about 10%), 
thyrotroph adenomas (<1%), and gonadotroph adenomas
(<1%) [1, 4]. Clin i cally nonfunctioning pi tu itary
adenomas (CNFPAs) are a var ied group of tu mors with
dif fer ent mor phol ogy and bi o logic char ac ter is tics con sti -
tut ing about a third of all pi tu itary adenomas [4]. They are
char ac ter ized by the ab sence of symp toms or signs sec ond -
ary to hor monal hypersecretion [5]. They are usu ally mac -
ro scopic and gen er ally pres ent with com pres sive symp -
toms af fect ing the vi sual ap pa ra tus and pi tu itary gland re -
sult ing in vary ing lev els of hypopituitarism [5–7]. These
tu mors can also re sult in an ap o plec tic event with vary ing
pre sen ta tions from head ache to vi sual im pair ment, of ten
ne ces si tat ing ur gent sur gi cal in ter ven tion. Tu mor ap o -
plexy poses long-term risk of endocrinological and vi sual
sequelae [8, 9]. Vi sual dis tur bances are noted when the tu -
mor grows be yond the sella and com presses the op tic
nerve. Typ i cal neuro-oph thal mic fea tures in clude pro gres -
sive bi lat eral slow and asym met ric de te ri o ra tion in vi sual
field de fects and op tic disc changes [10].

THE AIM OF THE RE SEARCH

The aim of our re search was to eval u ate vi sual func tions
(VA, MCCS, vi sual field) and op tic disc changes in pa -
tients with func tion ing and non-func tion ing PA.

MA TE RI ALS AND METH ODS OF THE STUDY

Forty one per son (82 eyes) with PA and 100 (200 eyes) age
matched con trols were tested. The PA was con firmed by
MRI scans. The pa tients’ blood sam ples were taken in or -
der to find hor monal changes in the blood. The patients
were di vided into two groups. The first group was pa tients
with func tion ing PA, (N 40 eyes) and the sec ond group –
pa tients with non-func tion ing PA (N 42 eyes).

The in clu sion cri te ria were as fol lows: 1) PA iden ti fied
and con firmed by MRI; 2) pa tient’s good gen eral con di -
tion; 3) pa tient’s con sent to take part in the study.

The ex clu sion cri te ria were as fol lows: 1) in fec tious
eye dis eases (his tory of keratitis, acute or chronic uveitis),
glau coma, op tic nerve dis eases, de gen er a tion or dys tro phy 
of the cen tral part of the ret ina, high-de gree re frac tion de -
fects, lens opac i ties; 2) sys temic dis eases (di a be tes
mellitus, ma lig nant dis eases, sys temic con nec tive tis sue
dis ease, chronic, in fec tious dis eases), tis sue or or gan trans -
plant sur gery; 3) brain tu mors of other lo cal iza tion; 4) pa -
tient’s re fusal to par tic i pate in the study.

In this study non-cor rected and best-cor rected VA
(mea sured in dec i mals from 0.1 to 1.0) was eval u ated us -
ing Landolt’s rings (C optotypes) by Snellen test types at a
5 metre dis tance from the chart. To reach the best-cor -
rected VA, re frac tion was per formed dur ing each ex am i -
na tion. Biomicroscopy was per formed in or der to as sess
the cor neal and len tic u lar trans par ency. The lenses were
ex am ined us ing a slit lamp, po si tion ing the il lu mi na tion
source at a 45-de gree an gle and the light beam split to a
2-mm width. Pu pils of the sub jects were di lated with
tropicamide 1%. Fundoscopy was per formed with an oph -
thal mo scope of the di rect mon oc u lar type and the slit-
 lamp, us ing a dou ble aspheric lens of +78 di op ters. The
Goldmann perimetry was per formed to all pa tients. The
larg est isopter in Goldmann test ing ex tends 90° tem po rally 
and 60° in other quad rants.

The MCCST was per formed. In the com puter test of
MCCST, the sub ject’s task is to de ter mine the cor rect di -
rec tion of a bar in a cir cle. The sub ject has to press a but ton
with a bar match ing the di rec tion of the bar in the cir cle. If
the di rec tion is un clear, a blank but ton is pressed. Af ter
each press ing on the but ton, a blank screen ap pears and
then, af ter 1 second, the cir cle with a ran domly cho sen di -
rec tion of bars is shown. If the di rec tion of the bar in the cir -
cle is cho sen in cor rectly, its color is au to mat i cally high -
lighted. Af ter the cor rect choice of the di rec tion of the bar,
the in ten sity of its color is au to mat i cally dulled and, in the
pres ence of this in ten sity of color of the bar, the bright ness
of back ground of the cir cle is changed. The first cor rect an -
swer af ter a se ries of in cor rect an swers or the first in cor rect
an swer af ter a se ries of cor rect an swers is ac cepted as the
sub ject’s max i mum sen si tiv ity to the tar get color of a bar.
When the sub ject’s max i mum sen si tiv ity to the tar get color 
of the bar has been as sessed, the color of the bar is changed
and ev ery thing starts from the be gin ning again. The bar
can be of six col ors: red, green, blue, green ish blue, vi o let,
yel low. Once the sub ject’s sen si tiv ity to all these col ors has 
been as sessed, all find ings are re corded in a da ta base, and
the re sults of the test are pre sented in a re sult win dow.

Sta tis ti cal anal y sis was per formed us ing the com puter
pro gram SPSS/W 13.0 (So cial sci ences sta tis ti cal pack age 
pro gram for Win dows, Inc., Chi cago, Il li nois, USA). The
data was pre sented as real num bers (per cent), the av er age
val ues and stan dard de vi a tions (SD). The quan ti ta tive data
with out nor mal dis tri bu tion was com pared us ing the
nonparametric size com par a tive tests (Buhl, Zofel, 2000).
In or der to de ter mine the dif fer ence be tween two in de -
pend ent groups, the Mann-Whit ney U cri te rion was used;
among sev eral dif fer ent groups – the Kruskal-Wallis H cri -
te ria. Sta tis ti cally sig nif i cant dif fer ence was concidered
P<0.05.

RE SULTS

VA de cline was found in 50 (61%) eyes of pa tients with
PA. VA and vi sual field were sta tis ti cally better in the
group with func tion ing PA (p<0.001). Mean VA in pa -
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tients with func tion ing PA was 0.8 (0.78) (dis trib uted from 
0.3 to 1.0). In the group of pa tients with non-func tion ing
PA mean VA was 0.6 (0.62) (dis trib uted from 0.01 to 1.0),
p<0.05. In the first group of pa tients, perimetry test re sults
were better than in the sec ond group of non-func tion ing
PA. No vi sual field loss was found in 12 eyes (16%) and
70 eyes (84%) had vi sual field de fect (ta ble).

In our re search, MCCST was af fected in 73.17% per -
son with PA. The MCCST was af fected in 30.46% pa tients
with func tion ing PA, and in 94.25% in case of non-func -
tion ing PA.

The mean er ror score of the MCCST in healthy per sons
was 1.4, in pa tients with func tion ing PA 2.5, in pa tients
with non-func tion ing PA it was 4.2; p<0.0001. There was a 
mod er ate pos i tive cor re la tion be tween ac tiv ity in hor mone
as pect of PA and MCCST re sults (r=0.503, P<0.05).

Op tic disc pal lor was found in 56 (68%) eyes, com -
pared with nor mal op tic disk ap pear ance, that was found in
26 eyes (32%). OND pal lor was found in 52% of pa tients
with func tion ing PA and in 75% of pa tients with non-func -
tion ing PA. There were no sta tis ti cal sig nif i cant dif fer -
ences be tween these groups.

DIS CUS SION

The most com mon neu ro log i cal symp toms in pa tients with 
PA are head aches and vi sual changes [11]. Pi tu itary tu -
mours may com press the an te rior vi sual path ways [12].
This can lead to vi sual loss in 32–70% of cases [13, 14].
For many pa tients, vi sual loss is the ini tial or the only
symp tom of the dis ease; there fore, an oph thal mic ex am i -
na tion is of cru cial im por tance since it can pro vide im por -
tant data by dis clos ing the most typ i cal bitemporal
hemianopic de fect [14]. When tu mor en larges, it com -
presses the op tic chiasm su pe ri orly, pri mar ily caus ing vi -
sual field def i cits, most of ten bitem poral hemianopia [15].
If the adenoma ex pands lat er ally into the cav ern ous si nus,
it has the po ten tial to af fect the cra nial nerves housed there,
in clud ing cra nial nerves III (n. oculomo torius),
IV (n. trochlearis), and VI (n. abducens). With more se vere 
com pres sion or di rect in va sion of the op tic nerve, de -
creased VA may oc cur. Vi sual dis tur bances tend to cor re -
late with tu mor size. They also tend to oc cur in sid i ously, so 
that many pa tients are not aware of them un til they are spe -
cif i cally tested [16].

The com plex ity of the ex am i na tion in cludes VA,
perimetry and eye fundus ex am i na tion of both eyes. Al -

though these ex am i na tion meth ods are very use ful, they do
not com pletely re flect the whole con di tion of the vi sual
sys tem. We are us ing the new Max i mum Col our Con trast
Sen si tiv ity (MCCST) test in or der to ex am ine the vi sual
func tions more ac cu rately in our re search. This test is ex -
tremely sen si tive to the ear li est stages of the al ter ations of
vi sual func tions. Col our vi sion de fi ciency is one of the
com mon est dis or ders of vi sion and can be di vided into
con gen i tal and ac quired forms. In the es ti ma tion of the de -
fects of col our sen si tiv ity it is very im por tant to dis tin guish
whether dis or der of col our sen si tiv ity is con gen i tal or ac -
quired. A con gen i tal col our sen si tiv ity de fect is sta ble
through out hu man life, is found in both eyes and de pends
on the loss or the dec re ment of the func tion of the cones.
An ac quired col our sen si tiv ity de fect is the re sult of var i -
ous le sions of the vi sual sys tem. Due to that it can prog ress
or re gress [17]. The type of the de fect of col our con trast
sen si tiv ity is very im por tant in the di ag nos tics of PA. Its
qual i ta tive es ti ma tion can pro vide much in for ma tion in the 
di ag no sis of the dis ease or its prog ress [18]. These al ter -
ations de pend on the changes in the whole vi sual tract from
the cones in the ret ina to the ce re bral extrastriatinal re gions
[19].

In lit er a ture we have found stud ies of vi sual def i cits in
cases of PA. In the study of Siddharth Ogra et al. [20] one
hun dred and three con sec u tive pa tients (206 eyes) with
PA were re cruited. The mean pop u la tion age was
53.9 years (SD=15). Vi sual loss was the most com mon
rea son (39%). Bitemporal vi sual field de fects were the
most prev a lent pat tern (22.41%) fol lowed by homo -
nymous de fects (7.13%). 33% of the pa tients with vi sual
field loss had uni lat eral vi sual field de fects [20]. Most pa -
tients (63.69%) had non-func tion ing tu mours on pre sen ta -
tion. Vi sual field de fects were sig nif i cantly more prev a -
lent in pa tients with non-func tion ing tu mours (67%) com -
pared to those with func tion ing tu mours (43%, p=0.003)
[20].

In our study the av er age age of the pa tients was sim i lar
51.7 (SD 10.4). VA de cline was found in 50 (61%) of pa -
tients eyes. In our study vi sual field def i cit was more prev -
a lent in pa tients with non-functioning tu mours com pared
to func tion ing tu mours 91% and 76%, re spec tively
(p=0.4).

Pi tu itary tu mors are clas si fied as func tion ing or non-
 func tion ing on the ba sis of their abil ity to pro duce and se -
crete ma ture hor mones [1]. In the study of Monteiro ML et
al. [16] thirty pa tients (60 eyes) with PA par tic i pated. A to -
tal of 30 pa tients (13 fe male, 17 male) were stud ied [16].
Twenty-one (70.0%) had non-func tion ing adenoma,
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Ta ble. Perimetry test re sults in pa tients with pi tu itary adenoma (PA)

Pa ram e ter
PA pro duc ing hor mones,

number of eyes, (%)
PA non pro duc ing hor mones,

num ber of eyes, (%)
P-value

Con cen tric nar row ing, n (%) 20 (59) 34 (71) 0.345

Bitemporal hemianopsy, n (%) 6 (17) 10 (21) 0.7838

No vi sual field de fects, n (%) 8 (24) 4 (8) 0.0657



6 (20.0%) had prolactin pro duc ing adenoma, 2 (6.7%) had
growth hor mone pro duc ing adenoma, and 1 (3.3%) had
thy roid stim u lat ing hor mone pro duc ing adenoma. The
mean age was 44.1 (SD 16.0, range 23–74) years. A com -
plaint of vi sual de cline was pres ent in 47 eyes (78.3%) and
ab sent in 13 (21.7%) [16]. In a sim i lar study of Sangmoon
Lee [21] one-hun dred and sev enty eyes of 85 pa tients were
in cluded for anal y sis. The mean age for all sub jects was
42.8±10.9 (range, 21–60) years and 39 (45.9%) pa tients
were male. Fifty-six (32.9%) eyes had ab nor mal pre op er a -
tive VA, 74 (43.5%) eyes had ab nor mal pre op er a tive vi -
sual field. Among 85 pa tients, 36 (42.4%) had non-func -
tion ing adenoma. There were 17 (20.0%) pa tients with
prolactinoma, 10 (11.8%) pa tients with growth hor mone-
 se cret ing adenoma, 5 (5.9%) pa tients with fol li cle-stim u -
lat ing hor mone-se cret ing adenoma, 4 (4.7%) pa tients with
adrenocorticotropic hor mone-se cret ing adenoma, and
1 (1.2%) pa tient with luteinizing hor mone se cret ing-
 adenoma. Re main ing 12 (14.1%) pa tients had mixed hor -
mones se cret ing adenoma. There were no sig nif i cant dif -
fer ences in VA and vi sual field among each kind of
adenomas. Fifty-six eyes (32.9%) of 40 pa tients had ab nor -
mal pre op er a tive VA. Thirty-five eyes among these had
pre op er a tive VA of 20/30 or less and better than 20/70, and 
21 eye had pre op er a tive VA of 20/70 or less. Sev enty- four
eyes (43.5%) of 45 pa tients had pre op er a tive VF de fects
[21].

In our study we had 8 (19.5%) pa tients with
prolactinoma, 6 (15%) pa tients with adrenocorticotropic
hor mone- se cret ing adenoma, 8 (19.5%) pa tients with
growth hor mone-se cret ing adenoma, and 19 (46%) pa -
tients with non-func tion ing PA. There was no pa tient with
folicule stumulating hor mone or thy roid stim u lat ing hor -
mone or mixed hor mones pro duc ing adenoma in our pa -
tients’ group. Vi sual de cline was found in 50 (61%) eyes.
VA in 14 eyes was 0.3 or less, in 16 eyes VA was be tween
0.4 and 0.7. VA was 0.8 or better in 20 eyes. Re main ing
32 eyes had no de cline in VA. Vi sual field de fects were
found in 70 (85%) eyes.

Op tic disc changes are com mon in pa tients with PA.
Long stand ing com pres sion by pi tu itary macroadenoma
leads to op tic at ro phy. In the study of Monteiro et al.
fundus ex am i na tion was per formed. In their study fundus
was nor mal in 25 eyes (41.7%) and dis closed op tic at ro phy
in the oth ers, graded as mild in 9 (15%), mod er ate in
14 (23.3%), and se vere in 12 (20%) eyes. All 60 eyes had
vi sual field loss, be cause only eyes with doc u mented vi -
sual field loss were in cluded in the study [16]. In our study
70 (85%) eyes had vi sual field de fects. Fundus ex am i na -
tion was nor mal in 26 eyes (32%) and op tic at ro phy was
found in the 56 (68%).

There is not much in for ma tion about col our con trast
sen si tiv ity im pair ment in early stages in case of PA. This
im pair ment is mostly found when there is VA im pair ment,
i.e. in later PA stages. We have found only a few stud ies
where au thors tried to de tect early losses of con trast sen si -
tiv ity (CS) in pa tients with PA, be fore the oc cur rence of
VA and vi sual field de fects.

In the study of Porciatti V et al. [22] con trast sen si tiv ity
was eval u ated in both hemifields of 28 pa tients with dif fer -
ent kinds of PA (mainly intrasellar) and nor mal VA and vi -
sual field, as well as in 15 age-matched con trols. Two dif -
fer ent stim uli were used: a coarse (0.3 c/deg) dy namic
(10 Hz) grat ing and a finer (2 c/deg) static grat ing. In their
re sults, an av er age, CS and/or hemifield asym me try were
re duced in pa tients, whereas perimetric sen si tiv ity was
nor mal. How ever se lec tive losses for ei ther stim uli were
also found. CS losses did not cor re late with an a tom i cal
mea sure ments (size, chiasm in volve ment) of tu mors as es -
tab lished by MRI scans. Au thors con cluded that CS eval u -
a tion might pro vide a sim ple and ef fec tive tool for early de -
tec tion and mon i tor ing of vi sual dys func tion in pa tients
with PA. The lack of cor re la tion be tween CS losses and
chiasm in volve ment sug gests causes dif fer ent from
chiasmal com pres sion for vi sual dys func tion [22].

In the study by Nadezhda Deleva et al. [23] the re sults
of a neuroophthalmological ex am i na tion in two pa tients
with parasellar pi tu itary adenoma were pre sented. The
twelve months fol low-up of vi sual dys func tion in cluded
stan dard Snellen vi sual acu ity and Goldmann per im e ters
as well as low con trast num ber VA. For the needs of
lowcontrast test ing they chose stan dard for Bul garia num -
ber charts, ad min is tered monoculary at 3% and 1.5% con -
trast. Their pre sented cases in di cated that the low con trast
acu ity tests in pa tients with parasellar pi tu itary adenoma
were sen si tive in di ca tors just like CS yields in for ma tion
for the vi sual dys func tion when other vi sual tests were nor -
mal [23]. Eleven pa tients were in ves ti gated in the study
that was per formed by Gutowski NJ et al. They ex am ined
tu mours of sella turcica with no VA and vi sual field im -
pair ment. In this study col our con trast sen si tiv ity im pair -
ment was found [24]. They sus pected that the growth of the 
tu mours to the suprasellar re gion could cause the dys func -
tion of the foveal vi sion tract. It can af fect both “parvo” and 
“magno” roads even when VA is nor mal [24]. The de -
creas ing of the MCCS test re sults in our study was one of
the ear li est signs of PA in pa tients with in tact VA. It is in -
ter est ing to know that even when VA was nor mal in pa -
tients with PA, MCCS test re sults were worse com pared to
healthy per sons. We are in agree ment with study of
Kasputytë et al. In this study de creas ing of col our con trast
sen si tiv ity in pa tients with PA was found [25]. In our re -
search MCSST was af fected in 73.17% of per sons with
PA, and even when VA was nor mal in PA pa tients the
group er ror score was 2.35 times worse com pared to
healthy per sons, P<0.0001.

CON CLU SIONS

PA is a com mon intracranial tu mour. Due to the an a tom i -
cal lo cal iza tion of the PA it can dam age op ti cal chiasma
and cause spe cific symp toms. Some times these symp toms
are not prom i nent for the pa tients from the be gin ning of the 
dis ease. Vi sual func tion tests for pa tients with sus pi cion of
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PA are sim ple, non in va sive and could be use ful in the de -
tec tion of PA in its early stages. In that case it could help to
treat pa tients and con trol the out comes of the treat ment
more suc cess fully.

We would like to con clude that the MCCST may be one
of the ear li est meth ods to di ag nose the dam age of chiasm in
pa tients with PA. Our re sults show that PA can cause the im -
pair ments of VA, vi sual field and color con trast sen si tiv ity.
These re sults de pend on the type of PA. In our study pa tients 
with non-func tion ing PA suf fered from more se vere im pair -
ment of vi sual func tion than pa tients with func tion ing PA.
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REGËJIMO FUNKCIJOS SUTRIKIMAI PACIENTAMS,
SERGANTIEMS FUNKCIONUOJANÈIA IR
NEFUNKCIONUOJANÈIA HIPOFIZËS ADENOMA

Santrauka

Tiks las. Áver tin ti re gos funk ci jas (re gos aðt ru mà, ri bi ná kon tras ti -
ná spal vø jaut ru mà, aki plo tá) ir re gos ner vo dis ko pa ki ti mus pa -
cien tams, ser gan tiems funk cio nuo jan èia ir ne funk cio nuo jan èia
hi po fi zës ade no ma (HA).

Me to dai. Ið tir ta 41 pa cien tas, ser gan tis HA (82 akys), ir ðim -
tas svei kø (200 akiø) to pa ties am þiaus ir ly ties ti ria mø jø. HA
diag no zë pa tvir tin ta at lie kant mag ne ti nio re zo nan so ty ri mà
(MRT). Hor mo ni nis ak ty vu mas tir tas at lie kant ve ni nio krau jo ty -
ri mà. At lie kant kom piu te ri ná spal vø jaut ru mo ty ri mà, pa cien to
uþ duo tis yra pa spaus ti to kios pa èios kryp ties lan ge lá, pa gal tai,
ko kios kryp ties spal vo tà juos te læ ma to kom piu te rio ek ra ne. Jei
pa cien tas spal vo tos juos te lës ne ma to, spau dþia mas tuð èias lan ge -
lis.

Re zul ta tai. Re gos aðt ru mo su ma þë ji mas bu vo nu sta ty tas
50 (61 %) pa cien tø, ser gan èiø HA. Nor ma lus aki plo tis ras tas
12 akiø (16 %), 70 akiø (84 %) bu vo ras ti aki plo èio po ky èiai. Re -
gos aðt ru mas ir aki plo tis bu vo sta tis tið kai reikð min gai blo ges ni
pa cien tø, ser gan èiø ne funk cio nuo jan èia HA nei funk cio nuo jan -
èia HA (p < 0,001). Ser gant ne funk cio nuo jan èia HA, vi du ti nis re -
gos aðt ru mas bu vo 0,6 (0,62) (pa si skirs ty mas nuo 0,01 iki 1,0),
P < 0,05. Ðio je pa cien tø gru pë je 4 aky se nu sta ty tas nor ma lus aki -
plo tis, kon cen trið kas aki plo èio su siau rë ji mas – 10 akiø, bi tem po -
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ra li në he mia nop si ja – 6 aky se. Pa cien tø su funk cio nuo jan èia HA
vi du ti nis re gë ji mo aðt ru mas bu vo 0,8 (0,78) (pa si skirs ty mas –
nuo 0,3 iki 1,0), P < 0,05. Ðio je pa cien tø gru pë je 9 aky se nu sta ty -
tas nor ma lus aki plo tis, kon cen trið kas aki plo èio su siau rë ji mas
ras tas 10 akiø, bi tem po ra li në he mia nop si ja – 1 aky je. Vi du ti nis
klai dø skai èius, at lie kant kom piu te ri ná spal vø jus lës ty ri mà, kon -
tro li në je gru pë je bu vo 1,4, pa cien tø su funk cio nuo jan èia HA –
2,5 ir pa cien tø su ne funk cio nuo jan èia HA – 4,2; p < 0,0001.

Ið va dos. Mû sø at lik to ty ri mo duo me ni mis, HA ga li lem ti re -
gos aðt ru mo, aki plo èio ir spal vø kon tras ti nio jaut ru mo su tri ki mà.
Su tri ki mø po bû dis pri klau so nuo HA hor mo ni nës funk ci jos. Nu -

sta të me, kad pa cien tams su ne funk cio nuo jan èia HA ran da mi di -
des ni re gos funk ci jø pa þei di mai nei pa cien tams su funk cio nuo -
jan èia HA. Ri bi nis spal vi nio kon tras ti nio jaut ru mo ty ri mas ga lë -
tø bû ti vie nu ið jaut riø me to dø, diag no zuo jant re gos kryþ mës pa -
þei di mà pa cien tams, ser gan tiems HA.

Raktaþodþiai: hipofizë, posmegeninë liauka, regos funk ci -
jos sutrikimas, MCCS.
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