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Surgical treatment of primary hyperparathyroidism (PHPT) is aimed at removing the hormonally active focus - a
pathologically changed or adenomatous transformed adenoma, but there are very few publications in the literature
devoted to studying the long-term results of this treatment. This problem became the goal of our research. To evalu-
ate the effectiveness of surgical treatment, we analyzed the long-term results of 45 people who were operated on
for PHPT from 2000 to 2020. They were examined in detail, the levels of PTH, vitamin D (25(0OH)D), total and ionized
calcium in the blood, and blood phosphorus.

The research results showed no recurrence of primary hyperparathyroidism was detected in the remote period
after the operation.

However, the examination revealed a deficiency (in 4 cases -9%) or insufficiency (in 16 cases - 35.5%) of vitamin
D, the indicator of which was 27.24+4.28 ng/ml, and ranged from (6.67 to 65.50) ng/ml. This, in turn, led to a mild
degree of hypercalcemia in 6.7% of patients and hypocalcemia in 9% of cases. lonized calcium was more sensitive
to a decrease in vitamin D level, so a decrease in its level was already detected in 47% of the examined. The level of
PTH was slightly increased in only 5 people (12%). Thus, vitamin D deficiency decreases total and ionized calcium in
the blood, and long-term vitamin D deficiency causes an increase in parathyroid hormone, subsequently leading to

hypercalcemia.

Analysis of long-term results proved that surgical treatment is a radical and effective method of treating patients
with primary hyperparathyroidism. But the management of patients in the long term after surgery for primary hy-
perparathyroidism requires monitoring of vitamin D to prevent possible relapses of the disease.
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hormone.

Connection of the publication with planned re-
search works.

The work was performed within the planned sci-
entific subject of the SI “V. Danilevsky Institute for En-
docrine Pathology Problems of the NAMS of Ukraine”
“Development of methodological approaches to screen-
ing, diagnosis, and management of primary hyperpara-
thyroidism for various links of the health care system”
(state registration number 0120U103421).

Introduction.

Primary hyperparathyroidism (PHPT) is a common
endocrine disease, the only treatment for which is sur-
gical intervention [1-2].

The surgical treatment of PHPT removes the hor-
monally active focus — a pathologically changed or ad-
enomatous transformed adenoma (one or more) of the
parathyroid gland. Therefore, surgical treatment is indi-
cated for all patients with clinical manifestations of the
disease [3-6]. The advantages of radical treatment are
normalizing calcium levels, eliminating symptoms as-
sociated with hypercalcemia, and significantly improv-
ing bone tissue and kidneys. Additional benefits include
improvements in cardiovascular and neuropsychological
systems and gastrointestinal tract diseases [7].

The primary operations performed at PHPT are se-
lective parathyroidectomy or bilateral neck revision [3-
4]. The first involves the removal of the adenoma based
on the data of the preoperative examination. When re-
vision surgery is performed after removing an adenoma
or a mass that, according to preoperative diagnosis, is
considered an adenoma, a search and evaluation of all
other PTG is carried out. It is assumed that the advan-

tages of performing a selective parathyroidectomy are a
shorter duration of the operation, less traumatization of
tissues, a cosmetic effect, but there is a probability of re-
currence of the disease in the presence of an additional
adenoma. Bilateral revision of the neck requires the
experience of a surgeon. Accordingly, there is a longer
duration of the operation and traumatization of tissues.
The risk of recurrence of the disease is much lower,
but the risk of specific complications increases, primar-
ily paresis of the rotary nerves. Currently, most current
recommendations do not regulate and do not insist on
the choice of one or another type of operation, and it is
suggested to discuss it with the patient [4]. Of course,
if we talk about the operation in specialized endocrine
surgery institutions, there will be no significant differ-
ence in the complexity of various types of intervention.
Another debatable issue is the intraoperative analysis
of serum PTH. Until recently, it was assumed that this
study should accompany selective parathyroidectomy.
Opposite points of view have been observed in foreign
recommendations in recent years, but the data on the
impracticality of this study is increasing [8-9].

The aim of the study.

Using the analysis of long-term results of surgical
treatment of patients with primary hyperparathyroid-
ism, determine the effectiveness of this method.

Object and research methods.

To evaluate the effectiveness of surgical treatment
of patients with primary hyperparathyroidism, we ana-
lyzed the long-term treatment results of this group of
patients. The study was conducted in the clinic of the SI
“V. Danilevsky Institute for Endocrine Pathology Prob-
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lems of the NAMS of Ukraine”. From
2000 to 2020, 205 operations were per-
formed for PHPT. Among the patients,
188 were women, and 17 were men
(91.7% and 8.3%, respectively). All di-
agnoses were confirmed clinically and
with the help of hormonal, ultrasound,
and pathomorphological studies. The
average age of women was 53.54 years,
the median was 55 years (from 11 to 82
years), among men, it was 47.7 years,
the median was 49 years (from 20 to 71
years). An increase in the frequency of
detection of adenomas of the prostate
gland was observed after the age of 40
and continued until the age of 70, the
most significant number of adenomas of
the prostate gland was detected in pa-

tients aged 51 to 70 years (fig.).

From January 2021 to February 2022,
45 people who were operated on PHPT from 2000 to
2020 came to the clinic on call. Of them, 42 were women
(93.3%), and three were men (6.7%). They were exam-
ined in detail.

The levels of PTH, vitamin 25(0OH)D3, blood calcium,
ionized calcium, and blood phosphorus were deter-
mined.

All statistical calculations were made using the pro-
gram “Statistisa 6.0” Copyright © StatSoft, Inc. 1984-
2001, Serial number 31415926535897. The statistical
probability of the obtained results was determined using
the parametric criterion of variance analysis t (Student).
The critical level of significance was taken as 0.05.

Research results and their discussion.

Forty-five people operated between 2000 and 2020
were examined. No pathological changes from PTG
were detected in these patients during the ultrasound
examination.

This group’s total calcium level before surgery was
(2.64+0.367) mmol/l; min — 2.35 mmol/l, max — 4.10
mmol/l. Most patients with PHPT had an upper-normal
level of calcium and a mild degree of hypercalcemia
(64% and 21%, respectively). There were 3.0% of pa-
tients with severe hypercalcemia and 12% with moder-
ate hypercalcemia (table 1). The level of calcium in the
blood several years after the operation was significantly
lower (2.46+0.234) mmol/I than before the operation
(2.64+0.367) mmol/l, t=2.96, p<0.005 (table 2). Among
them, there were 4 (9%) patients with hypocalcemia.
The level of calcium in the blood was from 1.96 to 2.14
mmol/l. Mild hypercalcemia was present in three pa-
tients (6.7%).

Thus, in the remote period after surgery, normocal-
cemia persists in 84.4% of patients, mild hypercalcemia
in 6.7%, and hypocalcemia in 9%.

The average value of ionized calcium in patients who
came for examination during the call was (1.06+0.02),
min — 0.89, and max — 1.23. lonized calcium was below
the norm in 21 (47%) people, and the remaining 24
(53%) had the norm.

In the same group, before surgery, ionized calcium
was (1.32+0.05) mmol/l, min —0.93 mmol/I, max — 1.82
mmol/I, median — 1.29 mmol/l. Before surgery, the ion-
ized calcium level in 48% of patients was higher than
normal. Thus, the ionized calcium level is more indica-

Figure — The frequency of PTG adenoma detection depends on the patient’s age.

tive than the total blood calcium level in diagnosing
PHPT.

According to the literature, with hyperphosphate-
mia, the development of secondary hypocalcemia is
possible due to the excessive formation of insoluble cal-
cium phosphate under these conditions [9].

However, in our studies, the phosphorus level fluc-
tuated within the normal range both before the opera-
tion and in the remote periods after it (see table 2), and
therefore its influence on the decrease in calcium level
in the blood was excluded.

The amount of synthesized PTH largely depends on
ionized calcium and vitamin D levels [10-12].

PTH during the call was examined in 43 patients op-
erated on for PHPT, the average value was (53.87+5.68)
pg/ml, min — 11.08 pg/ml, max — 116 pg/ml. The level
of PTH within the normal range (up to 75 pg/ml) was
detected in 38 (88%) patients, and only in 5 people
(12%) it was slightly elevated — from (78 to 116) pg/ml
with an average-normal level of calcium blood, which is
explained by the deficiency or insufficiency of vitamin
D (25(0OH)D) found in these patients, the indicator of
which was 27.24+4.28 ng/ml (see table 2), and ranged
from (6, 67 to 65.50) ng/ml. Deficiency of vitamin D was
detected in 4 (9%) cases, insufficiency in 16 (35.5%), the
norm was found in only 25 patients (55.5%).

Table 1 — Degree of severity of hypercalcemia in
patients before surgery and in the remote period
and hypocalcemia

Before the .
. During the call,
operation, the
Grades .| the number of cases
.| number of casesin | . A
of hypercalcemia . in absolute units.
absolute units. (n) ) e A
and in (%) |
Normal o o
2,25-2,75 mmonb/n 29 (64%) 36 (80%)
Mild o o
2,76-3,0 mmonb/n 9 (21%) 5 (11%)
Moderate o
>3-3,5 mmonb/n 6 (12%) 0
Severe o
>3,5 mmonb/n 1(3%) 0
Hypocalcemia 0 4 (9%)
Total 45 45
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Table 2 - Study indicators in patients before surgery

and in the distant period (during the call)

cells is replaced by monoclonal growth with
more aggressively proliferating cells and the

Indicator, units of Before During  |Reference develqpment of adenomatous changes in the
measurement operation the call interval P gland itself [17-18].

Blood calcium, mmol/I| 2,64:0,367 | 2,460,234 |2,25-2,75| p<0,005 Several studies noted the anti-proliferative

and pro-differentiation effects of calcitriol in

lonized calcium, moI/I 1,32+0,05 1,08+0,016 | 1,12-1,32 >0,05 relaﬁon to the eﬁ:ect on PTG [19_21] Thus[ by

PTH, pg/ml 201,48+51,10 | 53,87+5,68 | 9,5-75,0 | <0,0001 gnalyzmg the long-term results of treatment, it

is possible not only to evaluate the treatment

Phosphorus, mmol/l | 0,850,031 1,06%£0,065 | 0,78-1,65 >0,05 method but also to |dent|fy those factors that

The data obtained by us coincided with the stud-
ies of M. Walker et al. [13], who showed that the PTH
index did not differ in patients with vitamin D levels in
the range of 20-29 ng/ml and =30 ng/ml and was sig-
nificantly higher in the group of patients with vitamin D
levels <20 ng/ml. Thus, 5 patients with a deficiency and
marked insufficiency of the level of vitamin D and an in-
creased level of PTH, in the absence of timely treatment,
are a risk group for the repeated formation of PTG ad-
enomas since low levels of vitamin D or its active metab-
olite calcitriol have long been considered as one of the
causes of increased cell proliferation of PTG. Analysis of
the literature data proves that several mechanisms, in-
cluding regulating the cell life cycle, growth factors, and
signaling pathways, mediate the antiproliferative effect
of D-hormone. In conditions of vitamin D deficiency, the
synthesis of calcitriol decreases, the balance of growth
factors and cell cycle inhibitors is disturbed, the regu-
lation of the number of protein factors involved in cell
apoptosis, the expression of transforming growth factor
o (transforming growth factor-alpha — TGF-a) increases,
as well as growth factor (epidermal growth factor re-
ceptor — EGFR), causing hyperplasia of PTG cells [14-15].
The development of hyperplasia, in turn, can not only
lead to an increase in the volume of PTG but also change
the properties of the gland itself, disrupting the normal
production and secretion of PTG. Research by S. Battista
et al. [16] showed that benign PTG tumors with autono-
mous PTH secretion develop in hyperplastic glands, usu-
ally after several years. The initial polyclonal growth of
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at one time led to this pathology and can again
lead to the recurrence of this disease. Therefore, these
patients were recommended to compensate for the
deficiency and insufficiency of vitamin D by prescribing
cholecalciferol in a dose of 4000 IU once a day with con-
trol of its level after 3 months.

Thus, in the group of patients operated on in 2000-
2020, we did not detect recurrences of PTG tumors,
which once again confirms that surgical treatment is the
only radical and effective method of treatment of PHPT.
However, factors (low levels of vitamin D) have been
identified that may further contribute to hyperplasia of
the parathyroid glands and the formation of adenomas.
Timely treatment is prescribed to prevent possible re-
currences of secondary HPT.

Conclusions.

1. The analysis of long-term results showed that sur-
gical treatment is the only radical and effective method
of treating patients with primary hyperparathyroidism.

2. Management of patients in the long term after
surgery for primary hyperparathyroidism requires moni-
toring of vitamin D to prevent possible relapses of the
disease.

Prospects for further research.

In the future, based on the analysis of modern lit-
erature and the data we have received over the past
few years, it is planned to develop methodological ap-
proaches to screening, diagnosis and management of
primary hyperparathyroidism for various parts of the
health care system.

Kapauenyes 0. I., fly6osuk B. M., lonkanosea I. B., Xazies B. B., CazoHoe M. €., [epacumeHKo /1. B.

BIAAANEHI PE3YIbTATU XIPYPTIYHOTIO /IIKYBAHHA XBOPUX
HA NEPBUHHWM MNNEPMNAPATUPEO3

BY «IHcTUTyT Npob6iem eHAOKPUHHOI naTonorii im. B. fl. flaHunescbkoro HAMH YkpaiHu»
(m. Xapkis, YKpaiHa)
gopkalova-ira@ukr.net

XipypeiyHe sniKyeaHHA nep8uHHo2o einepnapamupeosy (MIT1T) cnpamosaHe HA 8UOAsIeHHA 20PMOHAAbHO
aKMUuBHO20 ocepedKa — MNamoso2i4Ho 3miHeHoi 6o a0eHoMamo3HO MPaHpOpPMOBaHOi adeHoMU, ase y Aimepamypi
Oyxce masno nybaikauil, npucesayeHux sUB4YEHHO 8i00aneHUX pe3yabmamie Ubo2o NiKyeaHHA. Lis npobaema i cmana
Memoro Hawoz20 00cnioxceHHA. [1As oyiHKU egpeKmusHoOCmIi XipypaiuHo20 iKy8aHHA Hamu 6ysn0 nposedeHo aHaANi3
siddaneHux pesynbmamie 45 ocib, aKi 6yau npooneposaHi 3 npusody MTIT 3 2000 no 2020 pp. BoHu byau demasnbHO
obcmexceHi, susHa4vanu pieHi MTI, eimamiHy D (25(0H)D), 3azaneHuli ma ioHizoeaHuli Kanwyili y Kposi, hocgpopy
Kposi.

Pesynbmamu 0ocnioxceHb nokasanu, wo y eiddaneHuli nepiod nicas onepauii peyudusy nepeuHHO20
einepnapamupeosy suseneHo He 6yso.

lpome & pe3ynbmami obcmexceHHA 6yno sussneHo degiyum (y 4 sunadkax -9%) abo HedocmamHicme (y 16
sunaokax - 35,5%) eimamiHy D, MOKA3HUK AK020 cKnae 27,24+4,28 He/mMn, ma Konueaesca 8 iHmepsani 8io (6,67 0o
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65,50) He/mn. Lie 8 ceoro uepay npu3ssesno 00 fe2Ko20 cMyneHs 2inepKansyiemii y 6,7% xeopux ma 2inokansbuiemir y
9% sunaodkis. loHizosaHul Kanbyili 6y8 binbw Yymausum 00 3HUMEHHSA PieHA 8imamiHy D, momy 3HUM¥EHHSA io2o
pieHsa 6yn0 suseneHo exe y 47% obcmexceHux. PiseHo [Tl 6ys He3Ha4yHo nidsuweHuli nuwe y 5 oci6 (12%). Takum
YuHoMm, HedocmamHicme 8imaminy /] npusesna 00 3HUMEeHHSA PiBHA 3a20/bHO020 MA iOHI308GHO20 KAsbYit0 8 KPOBi,
a mpusanuli degiyum simamiHy [ 8UKAUKA8 NiOBUUWEHHSA PiBHA NAPAMUPeEOiOH020 20PMOHY, W0 HAOAI Npuseso
00 2inepKanvyiemii.

AHani3 siddaneHux pe3ysbmamis 008i8, Wjo XipypaidyHe NiKy8aHHA € padUKAAbHUM MA eheKmusHUM MemoOom
/IKYBAHHA X80pUX HO MepsuHHull 2inepnapamupeos. Asne 8edeHHS x8opux y siddasneHi mepmiHu nicas onepayii
w000 nepsuHHO20 2inepnapamupeosy, 8UMA20€E MOHIMOpPUHay 8imamiHy [ 3 Memoro npoginakmMuKu MoMAUBUX

peyuousie 3aX80PIOBAHHS.

Knarwwuosi cnoea: xipypziyHe riKy8aHHA Mep8UHHO20 2ineprnapamupeosy, 2ineprnapamupeos, gimamiH D,

napamupeoioHuli 20pMOH.

38’A30K ny6niKaujii 3 n1aHOBMMM HayKOBO-40CNiIA-
HUMM poboTamu.

Pob0Ty BMKOHAHO B MerKax MIaHOBOi HayKOBOI TeMa-
TUKK Y «IHCTUTYT npobaem eHAOKPUHHOI naTonorii im.
B. A. NaHunescbkoro HAMH VYKpaiHu» «Po3pobka me-
TOAONOTIYHUX MiAXOAIB A0 CKPUHIHTY, AiarHOCTUKK | Me-
HeAXKMEHTY NMepBMHHOTO rinepnapatMpeosy ANA Pi3HUX
JTAHOK CMCTEMM OXOPOHM 380p0B A» (N2 aepKpeecTpauii
0120U103421).

Bcryn.

MepBuHHUIA Tinepnapatupeo3 (MNIMT) € po3noscto-
OKEHUM eHAOKPUHHUM 3aXBOPIOBAHHAM, EAUHUM CrO-
cobom NiKyBaHHA AKOrO € XipypriyHe BTpy4YaHHA [1-2].

XipypridyHe nikyBaHHA MIMT cnpamoBaHe Ha BMAa-
JIEHHA TOPMOHaJ/IbHO aKTUBHOIO OCepeKa — MaTo/IoNYHO
3MiHeHoi abo ageHoMaTo3HO TpaHdOopMOBaHOT ageHOMM
(ogHiei abo pekinbkox) npuMTonoaibHoi 3ano3u. Xipyp-
riYHe /IiKkyBaHHA MOKA3aHO BCiM MALLIEHTAM i3 KAIHIYHUMM
nposBamM 3aXBOptoBaHHA [3-6]. MepeBarn paankaabHo-
ro NiKyBaHHA NONATalOTb B HOpPMaAi3au,ii piBHA KanbLl,ito
N YCYHEeHHA acoLiMoBaHuMX i3 rinepkasbLiemMieo cMMNTo-
MiB, CYTTEBOMY MOAIMNWEHHI CTaHy KICTKOBOI TKaHWHMU Ta
HUPOK. [lo A04ATKOBUX NepeBar MOMHa BigHecCTU no-
NinweHHs 3 BOKy cepLeBO-CYAMHHOI Ta HEMPONCUXIYHUX
CUCTEeM, 3aXBOPHOBAHb LLUIYHKOBO-KMLLKOBOTO TPAKTY [7].

OcHOBHIi BUAM onepaLii, Wwo BUKoHytoTbes npw MIT,
Le cefeKTMBHa napatupeoigektomia abo binatepanbHa
(aBobiuHa) pesisisa wwui [3-4]. Mepwa nepenbayae BMaa-
JIEHHA aAeHOMM, ONUPAKOYUCH HA AaHi floonepaLiiHoro
obcTexkeHHsA. Mpu NnpoBeaeHHi peBisiliHOT onepadii nicna
BMAANEHHA afieHOMM abo YTBOPEHHA, Lo, 33 A3aHUMMU
nepeaonepauiiHoi AiarHOCTUKK, PO3rNAAAETLCA AK aae-
HOMa, MPOBOAMUTLCA MOLIYK i OujHKa BCiX iHWMx ML3.
MepenbayvaeTbes, WO NepeBaramn BUKOHAHHA CeNeKTUB-
HOI MapaTMPeOiAeKTOMIi € MeHLIA TPUBANICTb onepavwii,
MeHLUa TPaBMaTM3aLLif TKAHWUH, KOCMETUYHUI edekT, ane
€ BipPOriAHICTb peumamnBy 3axXBOPIOBAHHA 33 HAABHOCTI
[04aTKOBOI ageHOMU. [1na ABOCTOPOHHbLOI peBisii wui
notpibeH pocsig xipypra. BignosigHo, cnoctepiraetbca
binbla TpuBanicTb onepawii i TpaBMaTM3aLis TKAHWH.
Pu3nk peumpamBy 3axBOpHOBaHHA 3HAYHO HUKYMK, ane
36iNbLIYETHCA PU3MNK CNeumdiYHUX YCKAaAHEHb, Hacam-
nepea, napesy NOBOPOTHUX HepsiB. Ha AaHui yac 6inb-
LWiCTb Cy4aCHUX pPeKoMeHZaUji He pernaMeHTyIoTb i He
HaNoNAratoTb Ha BMOOPI TOro UM iHWOro BMAY onepaLii,
a binblue Toro, NPOMNoOHyeTbCA 06roBOPUTU MOro 3 naui-
€HTOM [4]. 3BMYaMHO, AKLLO rOBOPUTU NPO NPOBEAEHHSA
onepauii B NpodinbHUX 3aKNagax eHA0KPUHHOI Xipyprii,
TO CYTTEBOI Pi3HMLL Y CKNAAHOCTI Pi3HWUX BUAiB BTPYYaHHA
He byae. LLle ogHMM AMCKYCIMHUM MUTaHHAM € iHTpaone-
pauiiinin aHanis MNTI cuposaTtkn. [lo HeAaBHLOrO Yacy

nepeabayanocb, L0 CENeKTMBHA MapaTUPeoigeKToMis
Ma€ CynpOBOAXKYBATUCb UMM AOCAIAKEHHAM. Y 3apy-
Gi*KHMX pEKOMeHZaLiAX OCTaHHIX POKIB crnocTepiratoTbes
NPOTUNEXKHI TOYKK 30pY, a/le AaHUX LWOoA0 HeAOLLINIbHOCTI
LbOro AocniaxeHHs ctae Bce binblue [8-9].

Merta pocnipyKeHHs.

3a AONOMOrOoI0 aHani3y BigAaneHuUx pesynbTaTiB Xi-
Pypri4HOro NikyBaHHA XBOPUX Ha NepPBUHHUI rinepnapa-
TMPEO3 BU3HAYMTU ePEKTUBHICTb 4aHOTO METOAY.

06’ €eKT i MeToau gocniaMKeHHA.

Ona ouiHkM edeKTUBHOCTI XipypriyHOro nikyBaH-
HA XBOPWX Ha MepPBMHHMUI TfinepnapaTMpeos Hamu 6ynio
npoBeAeHO aHani3 BiafaNeHUX pe3ynbTaTiB NikyBaHHA
L€l rpynu xBopux. JocnigXeHHA NpPoBeAeHO B KAiHiLi
Y «lHctuTyT npobnem eHAOKPUHHOI naTonorii im. B. f.
[annnescbkoro HAMH YkpaiHu». 3 2000 no 2020 pp.
6yno nposegeHo 205 onepadii 3 npusoay MNIMT. Cepen,
XBOpUX Byno 188 KiHoK i1 17 yonosikis (91,7% i 8,3% Bia-
noBigHo). Bci giarHo3um niaTBepArKeHO KiHIYHO, a TaKOXK
33 LONOMOrOK FOPMOHA/IbHOTO, Y/IbTPA3BYKOBOrO, MNaTo-
mopdonoriyHoro gocnigxKeHb. CepeaHilt BiK *KiHOK CKnaB
53,54 poku, megiaHa — 55 pokis (Big 11 go 82 pokis),
cepepn yonosikis — 47,7 pokis, megiaHa 49 (sig 20 ao 71
POKy). 3picT YacToTK BUsBAEHHA ageHom MLLU3 crnocTe-
pirasca nicna 40 pokis Ta npoaoskysasca Ao 70 pokis,
Halbinblua KinbKicTb ageHom MLL3 6yna BuaABneHa y Na-
LjieHTiB Bikom Big, 51 go 70 pokis (puc.).

3 ciyHA 2021 poKy no atoTuii 2022 PoKyY 32 BUKIMKOM
B KNiHiKy Npuixano 45 ocib, siki bynun npooneposaHi 3 npu-
Boay MNIMT 3 2000 no 2020 pp. 3 HKx 42 iHKK (93,3%) Ta
TPW YonoBikN — (6,7%). BoHM Bynmn aeTanbHO 06CTEXKEHI.

BusHauanu pisHi MTI, BitamiHy 25(0OH)A3, Kanblito
KPOBI, KanblLiito ioHi3oBaHOro, pochopy Kposi.

Bci cTaTUCTUYHI po3paxyHKKM 3pobneHi i3 3acTocyBaH-
HAM nporpamu «Statistica 6.0» Copyright© StatSoft, Inc.
1984-2001, Serial number 31415926535897. Ctatuctunu-
Ha iMOBIPHICTb OTPMMAHMX pe3y/bTaTiB BM3HAYanacA 3a
[O0MOMOro0 NapameTpUYHOro KpUTEpPito AMcnepciinHoro
aHanisy t (Cr'iogeHTa). KpUTUUHUI piBeHb 3HAYYLLOCTI
npuinmanu 3a 0,05.

Pe3ynbTtaTi AocnipKeHHA Ta iX 06roBopeHHs.

O6ctexkeHo 45 oci6 npooneposaHux y 2000-2020
pp. Mpy npoBeAeHHi yNbTPa3BYKOBOIO AOCHIAMKEHHA Y
LMX XBOPUX He YN0 BUSBNEHO NATOMONYHUX 3MiH 3 6OKY
MLis.

PiBeHb 3arasibHOro Ka/ibLito 40 onepauii y Ui rpyni
ctaHoBuB (2,64+0,367) mmonb/n; min — 2,35 mmonb/n,
max — 4,10 mmonb/n. Haiibinble xsopux Ha NIMT 6yno
3 BEPXHbO-HOPMa/IbHUM PIiBHEM KasbL,ilo i IeTKUM CTy-
neHem rinepKanbuiemii (BignosigHo 64% Ta 21%). 3 Bax-
KOO rinepKanbujiemieto byno 3,0% xBopux, 3 NOMipHOHO
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OfOHaK y HalWMWX [OCAIAMKEHHAX, pi-
BeHb ¢ochopy KOAMBABCA Yy MeXKax
HOPMM AK A0 onepaLii, TaK i y BigaaneHi
TEPMiHM nicns Hei (guB. Tabn. 2) i Tomy
6YN10 BMK/IOYEHO MOrO BMNJ/IMB Ha 3HUMKEH-
HA PiBHA Ka/bLiito B KPOBI.

KinbKictb cuHTe30BaHoro MTI 6araTto
B YOMY 3aJIeXKMTb Bif, PiBHA iOHI30BaHOrO
KanbL,ito Ta BiTamiHy D [10-12].

MNTr nig yac BUKAMKY ByB Aocniarke-
HUI y 43 XBOpMX, OMEepoBaHUX 3 MNpwu-
Bogy [IMT, cepeaHe 3HayeHHA Oyno
(53,87+5,68) nr/mn, min — 11,08 nr/mn,
max — 116 nr/mn. PiseHb MTI y mexkax
Hopmu (8o 75 nr/mn) 6ys BMABNEHMUIA Y
38 (88%) xBopux i nvwe y 5 oci6 (12%)
BiH OyB He3Ha4yHO nigBULLEHUN — Big

71-80

Bik, pokis

PucyHOK — YacToTa BuaBneHHA ageHom MLL3 3anexHo BiA BiKy XBOpoOro.

— 12% (Tabn. 1). PiBeHb Ka/bLito B KPOBi Yepes KinbKa
pokKiB nicna onepauii 6yB 3HauyLwe HUXKYe (2,4610,234)
MMO/Ib/N, Hidk Ao onepauii (2,64+0,367) mmonb/n,
t=2,96, p<0,005 (Tabn. 2). I3 HKX i3 rinoKanbLieMielo byno
4 (9 %) naujieHTun. PiBeHb KanbLito B KpoBsi byB Big 1,96
00 2,14 mmonb/n. Jlerka rinepkasbuiemia 6yna y Tpbox
naujieHTis (6,7%).

TakuMM YMHOM, Yy BigganeHui nepiog nicna onepauii
HOpPMOKasbLieMis 36epiraeTbca y 84,4% xBopux, y 6,7%
— Nerkui CTyniHb rinepKanbLiemii i y 9% cnoctepiraerbca
rinoKasbLiemis.

CepefHE 3HAYEHHA IOHI30BAHOIO Kas/bLiilo Yy XBOPUX,
IO NpuiXanm Ha obBCTeXKeHHs, Nif Yac BUKIMKY CKNano
(1,06+0,02), min — 0,89 Ta max — 1,23. loHi30BaHWUI1 Ka/b-
Uit 6yB HUXKYMM 32 HOpMY Y 21(47%) NtooUHK, Y pewwTu
24 (53%) byna Hopma.

B win ke rpyni, 0 onepau,i, ioHi30BaHWI KanbLili byB
(1,3240,05) mmonb/n, min — 0,93 mmonb/n, max — 1,82
Mmosnb/n, megiaHa — 1,29 mmonb/n. o onepauii y 48
% XBOPWX piBEHb iOHI30BAHOroO KasbLito 6yB BUWMM 3a
HOpMy. TaKMM YMHOM, piBEHb iOHI30BAHOIO KanbLiito €
6iNblI MOKA30BMM, Hi¥XK 3arasibHUIN PiBEHb KasbLiito KPOBI
B giarHocTtumui MIMT.

3a gaHumKM nitepatypu, npu rinepdpocdatemii MOXK-
JIBUI PO3BMTOK BTOPMHHOI TiMOKa/bLIEMIT 32 paxyHOK
HaZ/IMLWKOBOrO B AaHMX YMOBAX YTBOPEHHSA HEepO3YMH-
Horo docdaty Kanbuito [9].

Tabauusa 1 — CTyniHb BaXKKOCTi rinepKanbLyiemii

Yy XBOpUX A0 onepauii Ta y BigaaneHomy nepiogi
Ta rinoKanbuiemin

Crvni . | Oo onepauii Kinb- [Mig Yac BUKAUKY Kifb-

TYNiHb BaXKKOCTI : . . . 6
TSR e i KiCTb BUMAAKiB B | KicTb BUMaAKis B abc.

abc.og. (n) Ta B (%) oz. (n) Ta B (%)

Hopma o o

2,25-2,75 mmonb/n 29 (64%) 36 (80%)

JNlerka o 0

2,76-3,0 mmonb/n 9(21%) 5 (11%)

MomipHa o

>3-3,5 mmonb/n 6 (12%) 0

Baxka o

>3,5 mmonb/n 1(3%) 0

Finokasbuiemin 0 4 (9%)

Bcboro 45 45

(78 mo 116) nr/mn npu cepeaHbO-HOP-
MasIbHOMY PiBHi KaJibLLit0 KPOBI, O MO-
ACHIOETbCA BUABNEHUMM Y UMX xBopux aediuntom abo
HeAoCTaTHiCTIO BiTamiHy D (25(OH)D), noKasHUK AKoro
CKnas 27,24+4,28 Hr/mn (guB. Tabn. 2), Ta KonvBaBsca B
iHTepBani Bia (6,67 Ao 65,50) Hr/mn. JediunT BiTamiHy D
6yB BuaBneHui y 4 (9%) BunagKax, HegocCTaTHICTL —y 16
(35,5%), Hopma byna nunwe y 25 xBopux (55,5%).

OTpuMaHi HamKM AaHi 36iratoTbCa 3 AOCAIAKEHHAMM
M. Walker Ta cnisasT. [13], AKi NoKa3anu, WO NOKa3HUK
MTl He BiApPI3HABCA Y NALLIEHTIB 3 piBHeM BiTamiHy D y gia-
nasoHi 20-29 Hr/mn Ta 230 Hr/mn i ByB 3HAYHO BULLMM
y rpyni xBopux 3 piHem BiTamiHy D <20 Hr/mn. Takum
YMHOM, 5 XBOpUX 3 AediLMTOM Ta BUPAKEHOI HeaocTaT-
HiCTIO piBHA BiTamiHy D Ta niasuweHum pisHem [T, 3a
Bi,CYTHOCTi CBOEYACHOrO NiKyBaHHA € rPyrno PUsMKy no-
BTOPHOrO yTBOpEHHA ageHom L3, OCKinbKM HU3bKI piBHI
BiTamiHy D abo 110ro akTMBHOrO MeTaboniTy KanbLMUTpio-
Ny [ABHO PO3MNALAOTLCA AK OAHA 3 NPUYMH NOCUAEHOT
KNiTMHHOI nponidepauyii MLL3. AHani3z gaHux nitepaTypm
[0BOANTD, LLO aHTUNpOoJlipepaTnBHa ais D-ropmoHy ono-
cepenKoBaHa AeKiNbKOMa MexaHismamu, BK/IKYaouum
peryntoBaHHA XUTTEBOTO LUMKAY KAITUHK, GaKTOpiB pocTy
Ta CUrHaNbHMX LWAAXiB. B ymoBax aediuunty BitamiHy D
3HUKYETBCA CUHTE3 KaNnbLUTPIONY, NOPYLLYIOTbCA 6anaHc
pocToBUX GaKTopIB Ta iHribITOPIB KAITUHHOIO UMKAY, pe-
rynauis pagy 6inkosux ¢aktopis, WO bepyTb yyacTb B
anonTosi KNiTWH, 36iNbLUYETLCA eKcnpecisa TpaHcdopmyto-
yoro ¢aKkTopa pocty a (transforming growth factor-alpha
— TGF-a), a Takox ¢aktopa pocty (epidermal growth
factor receptor — EGFR), BUKNMKato4M rinepniasito KNiT1H
MLL3 [14-15]. Po3BWTOK rinepnnasii, y CBOO Yepry, Moxe
He TiNbKW Npu3BOaUTM A0 36inbweHHA obcary MLU3, a
M 3MiHIOBAaTM BNACTMBOCTI Camoi 3as103M, MOPYLUYOYU
HOpManbHY Npoaykuito Ta cekpeuito MTI. JocnigKeHHA
C. Battista Ta cniBaBT. [16] nokasano, wo A06pPOosAKiCHI
nyxavuHu M3 3 aBToHOMHO cekpeuieto MTI po3sumBa-
I0TbCA Y TiNepnia3oBaHUX 3a/103ax, AK NpaBu/o, Yyepes
KinbKa pokiB. Mo4yaTKkoBe NOMiIKNOHANbHE 3POCTaHHA KAi-
TWUH 3MiHIOETBCA MOHOKNOHA/IbHUM 3POCTAHHAM 3 Binblu
arpecuMBHO NponiGepyryMMmn KAiTMHAMM Ta PO3BUTKOM
a4eHOMATO3HMX 3MiH y camin 3an03i [17-18].

Y KinbKox pocnigxeHHAxX 6yB Big3HauYeHU aHTUNPO-
nibepatMBHUI Ta NpoandepeHLitoBanbHUI epeKT Kasb-
umnTpiony wogao snamey Ha MUL3 [19-21]. TaKum YMHOM,
aHani3ytouM BigganeHi pesynbTaTU JiKYBAHHA MOXKHa
iHOAi He TINbKM OLLIHWUTM METOZ /lIKyBaHHSA, ane i BUSBUTU
Ti daKTOpW, AKi CBOro Yacy NpMBenn A0 AaHOI natonorii
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1 3HOB MOXKYTb NPU3BECTU A0 peunamsy AaHo- Tabauusa 2 — focnigKyBaHi NOKa3HUKU Y XBOPUX A0 onepauii
ro 3axBOplOBaHHA. Tomy JaHum xBopum Byno Ta y BiaganeHomy nepiogai (nig yac BUKAUKY)

peKoMeHA0BaHO BiglWKoayBaHHA AediumTy Ta ) Pede-

T . MOKa3HMUK, Mig vac o
HeAOoCTaTHOCTI BiTamiHy D npu3aHayeHHAM xone- 9 Y [o onepauji sukanky | PEHCHMI p
Kanbumndepony B A03i 4000 MO 1 pa3s Ha aeHb i3 v _ i INTEPBAT]
KOHTPO/IEM MOro piBHA Yepes 3 micALj. a’:ﬁ;ﬁg?}?m’ 2,640,367 | 2,46+0,234 |2,25-2,75 | p<0,005

Taknm YMHOM, y rpyni XBOPMX, NPOONEpPOBa- i " in
P Y TRY pux, np P IoHisoBakMW KanbUW, | 4 35,0 05 | 1,080,016 | 1,12-1,32 | 0,05
Hux y 2000-2020 pp., HamuK He 6yno BUABNEHO mmonb/n
peupamsis nyxamH MUW3, ue we pas nigreep- n':}r';n 201,48+51,10 | 53,87+5,68 | 9,5-75,0 | <0,0001
[OPKYE, LLLO XipyprivyHe /IiKyBaHHA € EAMHUM Paau-
. + + -
KanbHUM Ta edEeKTUBHUM METOZOM JIiKyBaHHs dochop, mmonb/n 0,85+0,031 1,06+0,065 | 0,78-1,65 >0,05

MIMAT. OgHak 6ynu BMABAEHI dakTopu (HU3bKUIA

piBeHb BiTamiHy D), AKi MOXKyTb Hagani cnpuATK rinepn-
nasii npuwmMTonoAibHMX 32103 Ta YTBOPEHHIO iX ageHoM.
MpU3HaAYeHO CBOEYACHe NiKyBaHHA ANA NPOdinakTMKM
MOX/INMBUX peunamsis BTOpuHHOro IMIT.

BucHoBKMW.

AHani3 BigganeHux pesynbTaTiB MOKasas, WO Xipyp-
riYHe NiKyBaHHA € EAUHUM PAAUKANbHUM Ta eDEKTUBHUM
METOZOM /iKyBaHHA XBOPUX Ha NepBUHHWI rinepnapaTtu-
peos.

BeneHHA XBOpUX y BigAaneHi TepmiHM nicns onepau,ii
LLOA0 NEePBUHHOrO rinepnapaTMpeosy BMMArae MOHITO-
PWHTY BiTaMiHy [, 3 MeToo NpPodinakTMKnN MOXKANBUX pe-
LMAMBIB 3aXBOPHOBAHHA.

MepcneKTMBM NOAANbLUNX AOCAIANKEHD.

Hapgani, Ha 6a3i aHani3y cydacHoi nitepaTypu Ta oTpu-
MaHMX HAMW AAHMX 3@ OCTAHHI KisibKa POKIB, NIAHYETbCA
po3pobKa MeToAoNoriYHMUX MiAXOAiB A0 CKPWHIHTY, Aia-
FHOCTUKM | MEHEAKMEHTY NepPBUHHOTO FinepnapaTupeo-
3y ANA Pi3HUX STAHOK CUCTEMM OXOPOHM 34,0P0B's.
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BIAOANEHI PE3YILTATU XIPYPTIYHOTIO JIIKYBAHHA XBOPUX HA MEPBUHHWM MNMNEPNAPATUPEO3

KapaueHues 10. I., fily6osuk B. M., Tonkanosga l. B., Xasies B. B., CazoHoB M. €., lepacumeHKo /1. B.

Pe3tome. MeTo0 HalLOro AocnigxeHHs 6yn0 BU3HaYeHHA BigaieHMX pe3ynbTaTiB XipypriyHoro ikyBaHHA nep-
BUHHOTrO rinepnapaTtupeosy (MIMT). Ana ouiHKM edeKTUBHOCTI AaHOro metody Hamu byno AeTanbHO 06CTEXKeHO
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45 ocib, aki 6ynu npooneposaHi 3 npusogy MIMT 3 2000 no 2020 pp. BusHavanwm pisHi MTT, BitamiHy D (25(0OH)D),
3arasibHUI Ta iOHI30BaHMI KanbL,iin y KpoBi, dpocdopy Kposi.

PesynbTaTv A0OCNiAMKeHb NOKa3anu Lo y BigaaneHuin nepioa nicns onepaduii peumnamnsy MNIMT BuaBaeHo He byno.
MpoTe B pe3ynbTaTi ob6cTeKeHHs 6yno BuasneHo aediumnt (y 4 Bunagkax — 9% Big 45 obcrexkeHux) abo HegocTaT-
HicTb (y 16 BMnaakax — 35,5%) BiTamiHy D, MOKa3HWK AKOro cknas 27,24+4,28 Hr/mn, Ta KONMBABCA B iHTepBani Bif
(6,67 po 65,50) Hr/mn. Lie, B cBOO Yepry, NPU3BE/IO A0 JIETKOro CTyneHs rinepkasibLiemii y 6,7% XBOPMX Ta rinoKab-
uiemii y 9% BunagakKis. lOHI30BaHWI KanbLin 6yB 6iNbll YyTAMBUM A0 3HUMKEHHA PiBHA BiTamiHy D, TOMY 3HUXKEHHA
noro piBHA 6yno BuABAEHO BxKe Y 47% obcTerkeHux. PiseHb MTI 6yB HE3HAYHO NigBULWweHUd anwe y 5 ocib (12% Big,
43 obcTexeHux) i Konmeasca Big (78 Ao 116) nr/ma. BussneHa, HeAOCTaTHICTb BiTamMiHy [, NpuBena A0 3HUNKEHHA
piBHSA 3arasbHOro Ta iOHI30BAHOIO KasibLiito B KPOBI, a TpuBanuii aediumT BiTamiHy [l BUK/IMKaB NiABULLEHHSA PiBHA
MNTI, Wwo Hagani NnpMBeno Ao rinepKaabLieMmii.

TaKMM YMHOM, aHaNI3yOYM BigAaNeHi pe3yabTaTh NiKyBaHHA MOXHA iHOZI HE TINbKWM OLIHUTU METOA, NiKyBaHHA,
ane i BUABKUTK Ti GaKTOpPK, AKI CBOrO Yacy NpUBENW A0 AAHOI NATONOr U 3HOB MOXKYTb NPU3BECTU 40 PeunamBy
[,AHOTO 3aXBOPIOBAHHA.

TaknmM YMHOM, BYN0 BCTAaHOBEHO, LLLO XipypriyHe NiKyBaHHA NepPBUHHOrO rinepnapaTnpeosy € pagmKkaibHUM Ta
edeKTUBHUM MeTogoM. Ane BeAeHHS XBOPUX Y BigaaneHi TepMiHK nicna onepau,ii Wwoao nepBMHHOTO rinepnapaTtu-
peosy, BUMarae MOHITOPUHTY He TibKM NapaTUPEeoifAHOro ropMoHy, a 1 BiTamiHy D 3 MeTor NPodiNakTUKN MOXKIN-
BUX pPeLnamBiB 3aXBOPHOBAHHA.

Knwouosi cnosa: xipypridyHe nikyBaHHA NepPBUHHOrO rinepnapaTnpeosy, rinepnapatMpeos, BitamiH D, napatupe-
OiAHNI TOPMOH.

LONG-TERM RESULTS OF SURGICAL TREATMENT OF PATIENTS WITH PRIMARY HYPERPARATHYROIDISM

Karachentsev Y. I., Dubovyk V. M., Gopkalova I. V., Khaziev V. V., Sazonov M. E., Gerasimenko L. V.

Abstract. Surgical treatment of primary hyperparathyroidism (PHPT) is aimed at removing the hormonally active
focus — a pathologically changed or adenomatously transformed adenoma (one or more) of the parathyroid gland,
but there are very few publications in the literature devoted to studying the long-term results of this treatment.
This question became the goal of our research. To evaluate the effectiveness of surgical treatment, we analyzed the
long-term results of 45 people who were operated on for PHPT from 2000 to 2020. They were examined in detail,
the levels of PTH, vitamin (25(0OH)D), total and ionized calcium in the blood were determined , blood phosphorus.

The results of the research showed that in the remote period after the operation, no recurrence of primary
hyperparathyroidism was detected.

However, the examination revealed a deficiency (in 4 cases — 9 %) or insufficiency (in 16 cases — 35.5%) of
vitamin (25(0OH)D, the indicator of which was 27.24+4.28 ng/ml, and ranged from (6.67 to 65.50) ng/mL. This, in
turn, resulted in mild hypercalcemia in 6.7% of patients and hypocalcemia in 9 % of cases. lonized calcium was more
sensitive to decreased vitamin (25(OH)D, therefore, a decrease in its level was detected in 47 % of the examined.
The level of PTH was slightly increased in only 5 people (12 %). Thus, the deficiency of vitamin (25(0OH)D) led to a
decrease in the level of total and ionized calcium in the blood, and a long-term deficiency of vitamin (25(0OH)D)
caused an increase in the level of parathyroid hormone, which subsequently led to hypercalcemia.

Thus, the analysis of long-term results showed that surgical treatment is a radical and effective method of
treating patients with primary hyperparathyroidism. But management of patients in the long term after surgery for
primary hyperparathyroidism requires monitoring of vitamin D in order to prevent possible relapses of the disease.

Key words: surgical treatment of primary hyperparathyroidism, hyperparathyroidism, vitamin D, parathyroid
hormone.
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