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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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HETEROGENEITY OF CLINICAL MANIFESTATIONS OF HYPERPROLACTINEMIA
(REVIEW AND OWN OBSERVATIONS)

Nadiya Ye. Barabash, Tetiana M. Tykhonova, Diana M. Dorosh, Larysa O. Martymianova.

V. N. Karazin Kharkiv National University, Ukraine.

Abstract.

Objective The article is devoted to the features of the clinical
picture of hyperprolactinemia, which can be partially determined
by both gender and age of patients. Along with the well-known
"classic" manifestations of hyperprolactinemic syndrome, such
as clinical signs of hypogonadism and mechanical pressure
of the pituitary tumor on adjacent anatomical structures, there
are others that are poorly known to a wide range of practicing
physicians. Less frequent manifestations of hyperprolactinemia
include the development of hypopituitarism, osteoporosis or
osteopenia, alopecia. The analysis of literature data is illustrated
with clinical examples from our own practice. It is noted that
the pronounced heterogeneity of the clinical manifestations of
hyperprolactinemia determines the need to develop continuity
and consistency between doctors of different specialties for
timely diagnosis and adequate treatment of this pathology.

Key words. Hyperprolactinemia, clinical manifestations,
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Introduction.

Hyperprolactinaemia, defined as an increase in serum
prolactin (PRL) above the upper limit of the reference values,
on the one hand, is characterized by heterogeneity and diversity
of clinical manifestations, on the other hand is considered the
most common cause of hypogonadotropic hypogonadism with
the appearance of hormonal and metabolic disorders [1,2].

Increased PRL levels decrease gonadotropin pulsatile secretion
through inhibition of hypothalamic gonadotropin releasing
hormone production. In addition, there may be direct effects of
hyperprolactinemia on testes and ovaries.

Typical clinical signs of hyperprolactinemia in women include
different types of menstrual disorders (more often amenorrhea
or oligomenorrhea), infertility, galactorrhea. Decreased libido
and dyspareunia may also be present. Long term estrogen
deficiency may lead to osteoporosis or osteopenia [3]. In young
women presenting with infertility PRL concentration should
be determined accurately, whether or not the patient has other
symptoms suggestive of excess PRL such as galactorrhea or
menstrual cycle disorder [4].

In men, manifestations of hyperprolactinemia can be various
sexual disorders in a form of decreased libido independently
of testosterone levels, impotence, erectile dysfunction,
oligo-azoospermia which lead to infertility, gynecomastia,
galactorrhea (rare) and also low bone mass as a result of
prolonged hypogonadism [3,5]. At the same time in a large series
with 1370 participants presenting with erectile dysfunction,
hyperprolactinemia was present only in 1.5% [6].

Hyperprolactinemia is more common in women. The prevalence
of hyperprolactinemia ranges from 0.4% in an unselected
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normal adult population to as high as 9 to 17% in women with
reproductive disorders. Its prevalence was found to be as high
as 17% among women with polycystic ovary syndrome [7]. In
each case, the clinical manifestations due to hyperprolactinemia
differ in a certain variety, and in some patients the clinical
signs of this hormonal disorder are generally nonspecific.
The latter point may be the cause of untimely establishment
of a correct diagnosis, as well as diagnostic errors. Thus, it is
relevant to analyze the variants of clinical manifestations of
hyperprolactinemia, taking into account literature data and our
own experience.

Clinical manifestations of hyperprolactinemia and their
analysis.

Galactorrhea and breast diseases in hyperprolactinemia

One of the most characteristic manifestations of
hyperprolactinemia in women is galactorrhea, because the
breast is a target organ for PRL. Galactorrhea is milk production
from the breast unrelated to pregnancy or lactation. Milk
production one year after cessation of breastfeeding is non-
lactational and is considered as galactorrhea. According to
various authors, galactorrhea is diagnosed in 20-80% of cases
of hyperprolactinemia [8]. The absence of this symptom in
some patients is due to the fact that a necessary condition for
the development of galactorrhea is an elevated level of PRL
on the background of sufficient levels of estrogen in the blood.
It is important to note that the degree of galactorrhea does not
always correlate with the level of PRL and the duration of the
disease [9]. In 50% of women with secretions of milk-like fluid
from the nipples PRL may be normal and, conversely, in 60%
of cases of hyperprolactinemia galactorrhea may be absent
[10]. The galactorrhea is usually bilateral and can be white
or rarely green. It must be remembered that bloody discharge
from the nipples can be a sign of breast tumors. So, it needs
further workup in oncological direction. A Sudan IV stain for
fat droplets can confirm whether the discharge is milk or not
[11,12].

Some women can have non-puerperal galactorrhea along with
regular menstrual cycles and normal PRL levels. This so-called
“idiopathic galactorrhea” is estimated to be present in up to
40-50% of all women with non-puerperal galactorrhea [3]. In
contrast, the finding of galactorrhea in men is highly suggestive
of a prolactinoma and is reported in ~10% of cases in such
patients [2,13].

Hyperprolactinemia can be detected in 30% of women with
galactorrhea or infertility, in 10-25% of women with secondary
amenorrhea or oligomenorrhea and in 75% of those with both
amenorrhea and galactorrhea [14]. This should be taken into
account by gynecologists when working with patients with
menstrual disorders.
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Hyperprolactinemia also plays a leading role in the
pathogenesis of disharmonic breast diseases. An increased
level of PRL leads to hypergastrinemia, enlarges the number of
estradiol receptors in the breast tissue, enhances sensitivity to
the action of estradiol, accelerates the growth of epithelial cells
in the mammary gland, having a direct stimulating effect on
the development of proliferative processes in them. This forces
patients to come to an appointment with a mammologist, the
examination plan of whom should include a mandatory study of
the level of PRL. It has also been proven that hyperprolactinemia
can have a carcinogenic effect on breast tissue [15].

Prolactinoma as a cause of hyperprolactinemia.

Among the causes of hyperprolactinemia, a special place
is occupied by the presence of hormonally active pituitary
tumor, which produces PRL. This tumor is the most common
of all possible variants of pituitary adenoma and accounts
for about 40% of cases [16]. Approximately 90% of pituitary
tumors are microadenomas (less than 10 mm in diameter) [17].
Prolactinoma is less common in men than in women, typically
presenting as an incidental finding on a brain computed
tomography scan or magnetic resonance imaging (MRI), or
with symptoms of tumor mass effect. This is most evident
as a complaint of headache, visual field defects, external
ophthalmoplegia [18]. In premenopausal women, signs and
symptoms of hyperprolactinemia predominate, whereas in men,
tumoral effects are more important [5]. By the time of diagnosis
in men, approximately 60% have macroprolactinomas.

In patients harboring macroprolactinomas, more rare tumor
mass effect symptoms include cerebrospinal fluid rhinorrhea,
hydrocephalus, and seizures. Such symptoms force patients
to visit doctors of different specialties (otolaryngologist,
neurologist, psychiatrist etc.), and only high experience of them
helps to make correct diagnosis and prescribe an appropriate
treatment.

Hypopituitarism beyond hypogonadism can occur if there
is compression of the pituitary stalk or destruction of normal
pituitary tissue [1,2,19,20]. Such a variant of the disease
manifestation is quite clearly demonstrated by our own clinical
observation, which is given below.

Clinical  observation demonstrated symptoms of
hypogonadism and mass effects of the macroadenoma in
man.

Patient P., male, 58 years old. Due to short-term loss of
consciousness, hyperprolactinemia was detected on the
background of pituitary macroadenoma, after which the patient's
hearing deteriorated and a "veil" appeared in front of his left
eye. These symptoms were manifestations of the mass effect of
a pituitary tumor measuring 18.3 * 12.0 * 15.4 mm. Noteworthy
was the level of PRL - 112.17 ng / ml (at a rate of 5-25 ng /
ml), which, according to the literature, is not very typical for
macroprolactinoma, namely - too low [17,21]. Meanwhile, the
question of the relationship between the level of PRL and the
size of the prolactinoma remains debatable. In addition to the
above symptoms, the patient suffered from erectile dysfunction
as a manifestation of hypogonadotropic hyperprolactinemic
hypogonadism, which he regarded as "age-related". It should
also be noted that in this clinical case, compression of structures
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adjacent to the tumor also led to the development of secondary
adrenal and thyroid insufficiency, which had been confirmed
in this case by the results of relevant hormonal studies and
required hormonal replacement therapy. Note that for some
time the patient was disturbed by some possible manifestations
of hyperprolactinemia. However, erectile dysfunction and
recurrent headaches were not considered by the patient as a
reason to visit a doctor but were perceived as "natural" symptoms
of aging. As a result of the prescribed suppressive treatment
with cabergoline along with hormonal replacement therapy
with levothyroxine and prednisone the patient's state of health
improved significantly. Headaches became very rare, there
was no visual changes, in 6 months of such treatment positive
dynamics of the tumor size was noted. But unfortunately, there
was no effect of therapy on erectile dysfunction. It is possible
that with timely access to a doctor (for example, an andrologist
for erectile dysfunction or a neurologist for headaches), timely
diagnosis and adequate treatment would lead to better results.
Thus, prolactinomas in men are usually large and invasive,
presenting with signs and symptoms of hypogonadism and
mass effects, including visual disturbances. Increased PRL level
is associated with low testosterone, sometimes with anemia,
metabolic syndrome and if long-standing also osteoporosis.

Prolactinomas in women.

Unlike men, women have hyperprolactinemia diagnosed,
usually at the stage of

microadenoma or even without the detection of organic
pathology of the pituitary gland according to MRI. This is due to
the manifestation of a number of fairly pronounced symptoms,
some of which have been listed above.

The relationship of hyperprolactinemia with oligo-amenorrhea
and irregular menstrual cycles has been well-known. Eftekhari
N. with co-authors found out that among patients with vaginal
bleeding of unknown cause, hyperprolactinemia was present
in more than 50% of cases and in 46% it was associated with
galactorrhea [22].

An illustration of the above from our own clinical practice is the
case history of patient D., woman, 23 years old, who consulted a
gynecologist about recurrent menorrhagia. MRI of the pituitary
gland revealed a microadenoma 5 * 6 mm in size. Evidence
that uterine bleeding was associated with an increase in PRL
is that it stopped after normalization of hormone levels on the
background of suppressive therapy with dopamine agonists.

Hair loss in patients with hyperprolactinemia.

One of the symptoms that occur in patients with
hyperprolactinemia is hair loss, the appearance of which
forces patients to come to a dermatologist or trichologist. This
symptom is more common in women, possibly due to the fact
that women pay attention to it more often than men.

Recently, many studies concentrated on exploring new
functions of PRL, and now PRL is recognized as playing a role
in the hair growth [23]. The effect of PRL on hair growth has
been extensively studied in mammals [24]. In human scalp skin,
PRL and PRL receptors were identified for the first time in 2006
by Foitzik et al. The protein luteotropin was found in a thin layer
of keratinocytes, while PRL receptors were found in the outer
root sheath and in the proximal part of the inner root sheath, as
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well as in the matrix keratinocytes.

The mechanism by which PRL directly regulates hair growth is
due to its inhibitory effect on hair shaft elongation and premature
induction of the catagen phase. In addition, luteotropin also
plays a significant role in the proliferation and apoptosis of
keratinocytes in hair follicles by decreasing the number of Ki-
67-positive cells and increasing the quantity of TUNEL + cells
[23].The luteotropic hormone seems to increase the level of free
testosterone and dehydroepiandrosterone sulfate, decreasing at
the same time the level of serum testosterone-estradiol-binding
globulin [25].

Speaking of hair loss, it should be borne in mind that
this symptom 1is quite characteristic of uncompensated
hypothyroidism and often allows this diagnosis. At the same
time, a combination of hypothyroidism and hyperprolactinemia
is not uncommon. It is connected with physiological regulation
of PRL secretion. It is controlled by hypothalamic PRL inhibitor
factor, other factors like vasoactive inhibitory peptide and also
thyroid releasing hormone which cause to increase PRL secretion
[26]. So, in patients with primary hypothyroidism, increased
levels of thyroid releasing hormone according to the negative
feedback can lead to rise PRL levels. In this case, there is a clear
algorithm for patient management. First, hypothyroidism is
compensated, and then the level of PRL is assessed again on the
background of normal thyroid stimulating hormone [12]. We
will illustrate this scenario with the medical history of patient
X, 23 years old, who consulted a trichologist with complaints of
hair loss. The examination revealed hyperprolactinemia of 35.97
ng / ml, in connection with which the patient was referred to an
endocrinologist, who, along with hyperprolactinemia, diagnosed
hypothyroidism. After compensation of hypothyroidism with
hormone replacement therapy with levothyroxine, the level of
PRL also returned to reference values, indicating the secondary
nature of hyperprolactinemia. Over time, against the background
of adequate treatment of hypothyroidism, hair loss stopped.

Peculiarities of the course of hyperprolactinemia.

The heterogeneity of clinical manifestations of
hyperprolactinemia lies not only in the variety of manifestations
of the disease, but also in the peculiarities of the course. To
illustrate, we present the clinical case of a42-year-old woman M.,
who received dopamine agonist therapy for microprolactinoma
for 15 years. The course of the disease was aggravated by the
development of secondary dopamine resistance, which was
manifested by the inability to maintain normal levels of PRL on
the background of the maximum tolerated dose of the drug (2
mg of cabergoline per week). Due to the fact that the treatment
was not effective because of the development of secondary
resistance to the dopamine agonists and the patient felt better
when she was not receiving dopamine agonists which can
be explained by side effects of the drugs, patient refused any
therapy on her own. Along with changes in different receptors
in tissues, described in the literary sources [12], we consider
prolonged inadequate therapy with dopamine agonists as one of
the possible mechanisms of resistance to dopamine agonists in
our patient. In control measurements, the level of PRL ranged
from 75.6 to 51.1 ng / ml. After about 3 years without therapy
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on the background of hyperprolactinemia, the patient became
pregnant and gave birth to a healthy girl in time.

The unusualness of this clinical case is due to the fact that
the main features of pregnancy in untreated patients with
hyperprolactinemia are the frequent threat of abortion (about
32%), which in more than half of cases ends in involuntary
termination. In addition, reproductive losses in pregnant
women who did not receive suppressive therapy with dopamine
agonists before conception are significantly higher than in those
whose pregnancies occurred with appropriate treatment [27]. In
addition, it should be noted that pregnancy, which is accompanied
by hyperprolactinemia because of pituitary adenoma, can lead to
an increase in tumor size. Thus, tumor growth due to pregnancy
was identified in 2.5% of 800 macroprolactinomas, 18% of 288
macroprolactinomas without previous surgery or radiotherapy
and 4.7% of 148 macroprolactinomas submitted to surgery
and/or radiotherapy [28]. It is unclear whether tumor growth is
secondary to the high estrogen levels or to dopamine agonists
withdrawal due to pregnancy.

Osteopenia in patients with hyperprolactinemia.

Hyperprolactinemic patients have high bone turnover,
impairing bone mineral density and leading to skeletal
fragility [29]. Along with-it hypogonadotropic hypogonadism
associated with persistent high PRL level may be a cause of
secondary osteoporosis [30-32]. In some studies subjects with
hyperprolactinemia and low bone density do not demonstrate
increased fractures [33]. Other authors report a higher prevalence
of vertebral fractures in particular in postmenopausal women
with untreated prolactinomas, compared to patients treated
with dopamine agonists [34]. Simultaneously there is a lack of
evidence thatnormalization of PRL levels improves bone mineral
density or reduces the risk of fractures [35]. A retrospective
cohort study has shown that the prevalence of bone impairment
is significantly higher in men with prolactinomas than in women.
Impaired bone mineral density reflects the severity of long-term
hyperprolactinemia and associated hypogonadism [30,36].
Treatment of hyperprolactinemic patients with osteopenia and
osteoporosis is carried out according to generally accepted
standards. However, without treatment of the underlying disease
and reduction of PRL levels, the standard accepted method of
managing osteoporosis, in our opinion, will be ineffective.

Hyperprolactinemia in children.

In children the clinical manifestations of hyperprolactinemia
vary mainly according to gender, age of onset, PRL levels and
pituitary tumor size if it is present. According to the literature,
headache is the commonest complaint in case of prolactinoma
in children [37]. In adolescents it is more common to have
menstruation related problems, including primary amenorrhea
than galactorrhea [38,39].

Conclusion.

So, doctors of wvarious specialties may suspect
hyperprolactinemia. Thus, gynecologists are approached by
women with complaints of menstrual irregularities and / or
infertility. Patients of andrologists often complain of erectile
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dysfunction or decreased libido. Mammologists deal with
galactorrhea in women and hyperplastic processes in the breast
in patients of both sexes. Dermatologists and trichologists are
approached by patients with complaints of hair loss. Patients turn
to ophthalmologists not only with complaints of lateral vision
impairment, but also with a blurred image in front of the eyes
in the form of blurring, "veils". Rheumatologists and orthopedic
traumatologists should add PRL to the screening plan for
patients with osteoporosis or osteopenia, as hyperprolactinemia
is one of the possible factors in reducing bone mineral density. In
this regard, it is especially important continuity and consistency
between doctors of different specialties, when the correct
diagnosis will allow the patient to come to the appointment of a
specialist - endocrinologist and conduct adequate therapy.
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Pe3rome
CTaTI:)I IIOCBALICHA OCO6eHHOCTHM KJII/IHH‘IGCKOﬁ
KapTUHBI TUIIEPNPOJAKTHHEMUHN, KOTOpass YaCTHYHO MOXKET

ONpEAENATbCS Kak II0JIOM, TaK W BO3pacTOM IAalMEHTOB.
Hapsigy ¢ 00111en3BeCTHRIME «KIaCCHYECKUMI MTPOSBICHUSIMU
CHUHJpOMa THUIEPIPOJIAKTUHEMHUH, TAKUMHU, KaK KIMHUYECKUE
NpU3HAKA THUIIOTOHAJIM3Ma U MEXAaHHYECKOrO JIaBJICHMS
OMyXO0JIK TUTO(U3a Ha PACTIOIOKEHHBIC PSIOM aHATOMUYCCKHC
CTPYKTYPBbI, IPUBOASTCS APYTHUE, INIOXO U3BECTHBIE IIUPOKOMY
KpyTy MpakTUKylolmuxX Bpaueh. K mMeHee pacmpocTpaHEHHBIM

BApUAHTaM  IpPOSBIEHUS TUIEPIPOJAKTUHEMUU  OTHOCAT
pasBuTue TUIONUTYUTAPU3Ma, 0CTeonopo3a U
OCTEOINIEHUH, aloNelrd. AHANU3 JHUTEPATypHBIX JaHHBIX

WJUTIOCTPUPOBAH KIMHUYECKUMU MPUMEpPaMU U3 COOCTBEHHON
npaktukd. OTMedaeTcsi, YTO BBIpAKEHHAsh TE€TePOreHHOCTH
KJIMHUYECKHX MPOSIBJICHU M TUTIEPIPOJIAKTUHEMUH,
onpeaessieT HeOOXOMMOCTh BRIPAOOTKH MPEEMCTBEHHOCTH U
COTJIACOBAHHOCTH MEXKy BpadaMH Pa3HbIX CIEHHAIbHOCTEU
JUI. CBOEBPEMEHHOM JMAarHOCTUKU M aJ€KBAaTHOTO JICUCHHS
JIAaHHOM IaTOJIOTHH.

KiroueBble cJjioBa: TUIEPHPOTAKTHHEMHUS, KIMHUYECKUE
MpOSIBJICHUS,  TUMNOTOHAIW3M,  aJIONeIus,  TrajakTopesd,
MIPOJIAKTHHOMA.
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