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 0,2–1 : 100 ,  –  2 : 100 

 [B. L. Langdahl, 2012; K. Zanocco, 2017].  
 0,0025–0,02  100   

,  [ . . , 2013].  
 

 2014  0,00155 : 100 ,  
 

. 
 

 75–80%. ,  
, , 

 
, .  

 –  
 [A. Khan, 2000];  92,2%  

 [C. Cipriani, 2015; E. Castellano, 2016; . . , 2009].  
,  

 [J. P. Bilezikian, 2014]. 
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.  

 
,  
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 ( ),  
 
 

 2011–2015  « , 
, »  886  09.06.2010,  20 

», (  « : 
»),  21 

» (  «  
»).  1.3 

 
   2016–2020  (  

190  12.03.2015). 
:  

 
,  

,  
. 

: 
1.  

,  
 

.  
2.  

 ( ) . 
3.  ( ) ; 

, . 
4.   

 
  

. 
 

, 
,  

 
51–70  , 

).  
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 ( )   

. 
  

.  
 (OPG)  

 
. 

:   187   
 (124 , 63 –  

);   – 1207 . 
: -

 (  ( )  ( ++), , 
, 25( )D)  ( ,  OPG), 

, , , . 
,  

1.  74,2%  
  

 (  < 0,05)  L1  L2 (  < 0,001)  
 (U = 456,0, p < 0,001)  

(U = 31,0, p < 0,001),  (U = 114,5,  
p < 0,001)  (U = 944,0, p = 0,014). 

2.  
 

 (F = 0,10,  = 0,005) ,  
 Th4–Th10   

 (  = 5,0; 1,2–20,9; F = 0,13, p = 0,005), 
 60  (  = 6,3;  

2,6–15,3; F = 0,18, p = 0,030),  3  (  = 3,6; 1,3–9,8; 2 = 4,20, 
p = 0,040)   
10  (  = 4,8; 1,9–12,5; 2 = 5,04, p = 0,025). 

3.  2,6±0,15  100   
 51–70  5,3±1,15   

100  ( 2 = 6,90,  = 0,009).   
 (  = 4,7; 3,1–7,1; 2 = 20,97, p < 0,001), 

 (  = 4,6; 2,9–7,4; 2 = 19,48, p < 0,001), 
 (  = 8,2; 5,4–12,6; 2 = 43,55, p < 0,001),  
 (  = 6,7; 4,1–10,8; 2 = 31,86, p < 0,001),  

 = 10,2; 8,6–12,1; 2 = 33,32, p < 0,001),  2  (  = 7,0; 
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4,7–10,4; 2 = 36,28, p < 0,001),  (  = 5,0; 4,3–5,8;  
2 = 10,83, p = 0,001). 

.  
 1,2±0,32  100 ,   

51–70  3,4±0,94  100  ( 2 = 8,05, p = 0,005). 
4.  

 , 
;  51–70 ), 

, 
 1   

 51–70  51,4%,  –  60%.  
 

. 
, , 

, , .  
, 

, , 
.  

 [3, 6, 7,  
10–14],  – 90–95%,   

 [6],  – 95%, 
 [5, 25, 27], 

 – 100%,  [24, 26]  95%. 
 [6, 28],  

 – 95%. ,  
 [4, 8],  – 95%,  

 [18–23],  – 95–100%,  [29], 
 – 85%. 

 
 

 
, -

 (2014–2018);  
(2013–2018),  ( , , 
2018);  ( , 

, 2017); 22-  ( , , 2018)  23-  ( , 2018)  
; 1-  

 «   
» ( , , 2013), II   

 « » 
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, , 2014),  «  
» ( , 2015, 2017),  

 ( , 2017),  
 ( , 2018). 

  
1 , . 

 10  
,   

 
 «  

».  
 
 8  

. 18  
 (5,0  

), 1  (0,5  
), 19  (0,1  
), 1 .  4  

 (0,7 ),  1  
 (0,6 ). 

 
, , 5  

, , 3  –  
), ,   

,  102 ,   
56 , 16 , 12 .  

 167 : 22  145 ,  
. 

 

 
 «  

» . 
I  , 

,  
(n = 124,  64,4±7,59 ),  (   

  
 ( ),  

n = 63,  62,3±6,29 ). 
–  OPG   

 (n = 31),  (n = 17). 
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–   
 (n = 43,  n = 31). 

: . 
:  80 ,  

 1 , ,  30 , 
, . 

II , 
 «31- » 6 –5  2015 .  

(n = 1207; 892 , 315 ,  – 53,9±17,25 ). 
 (n = 31)  

.   
, ,  

,  
» (  « », ). 

 ( ),  
), ,  12-  ( ), 

 ( ) 2 ,  ( ),  
 ( ),  ( ),  

 ( ), . 
 
 

 AU-400 
(«Olimpus», , 2008),  «Beckman-Coulter» ( ).  

, , B-CTx  25( )D  
  

Cobos 6000 («Roche Diagnostics», , 2014),  «Roche Diagnostics». 
 OPG –  Human 

Osteoprotegerin ELISA («Bender MedSystems», )  
 Sunrise («Tecan», , 2014). 

 «  
»  «Prodigy 

Lunar» («General Electric», , 2004).  
 H. K. Genant ., 1993 .  

 (  Lateral Vertebral Assessment 
(LVA)).  

 Microsoft Office Excel 2010  Statistica 10 («StatSoft», ,  
 BXXR207F383502FA-D).  

 
1.   
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.    
 1. 

 1. –   
, (LQ-UQ) 

 , 
n = 124 

, 
n = 63 

 
 

, , M ± m 64,4 ± 7,592 62,3 ± 6,287 t = 1,9 p = 0,058 
 

,  51 (50–53) 51 (50–52) U= 3677,0 p = 0,514 

,  12 (7–18) 10 (6–14) U = 504,5 p = 0,022 
,   1,60 (1,57–1,65) 1,61 (1,58–1,65) U = 3657,0 p = 0,478 

,  75 (67–85) 76 (70–89) U = 3556,0 p = 0,318 
, 2 29,7 (25,8–32,7) 30,0 (27,1–34,0) U = 3578,5 p = 0,350 
,  73 (69–76) 72 (71–75) U = 1733,0 p = 0,798 

,   6,3 (5,5–7,0) 5,9 (5,3–7,0) U = 1492,0 p = 0,341 
,  1,52 (1,06–2,01) 1,37 (1,14–1,87) U = 1127,0 p = 0,732 

,  2,75 (2,66–2,88) 2,47 (2,40–2,53) U = 456,0  p < 0,001 
,  0,9 (0,8–1,1) 1,2 (1,0–1,3) U = 628,0 p < 0,001 

++,  1,24 (1,14–1,30) 1,03 (0,96–1,19) U = 214,5 p < 0,001 
,  127,5 (94,0–204,0) 83,0 (69,0–95,3) U = 234,0 p < 0,001 
,  116,7 (88,5–186,2) 40,2 (31,2–54,9) U = 31,0 p < 0,001 

,  34,7 (20,3–49,4) 24,0 (16,0–24,7) U = 727,0 p = 0,005 
B-CTx,  0,675 (0,372–1,460) 0,458 (0,298–0,626) U = 566,0 p = 0,008 
25( )D,  15,9 (10,8–21,1) 20,9 (16,5–24,6) U = 944,0 p = 0,014 
L1-L4,  0,992 (0,854–1,132) 1,101 (0,992–1,272) U = 2349,5 p < 0,001 

,  0,914 (0,810–0,994) 0,938 (0,874–1,048) U = 2906,5 p = 0,005 
 33 %,  0,703 (0,617–0,826) 0,814 (0,752–0,869) U = 740,0 p = 0,001 

, 
 ( ,   

).  
 (p < 0,001),  (p < 0,001), 

 ( ) (p < 0,001),  (p = 0,005), B-CTx  
(p = 0,008),  (p < 0,001)  25( )D (p = 0,014); 

 ( ) (p < 0,001), 
 ( ) (p = 0,005)  

 (p = 0,001) . 
 60,86±7,18 .  

 – 62,6%,  – 37,4%,   
.  

: 
 – 74,2%,  – 34,4%,  – 25,0%,  – 40,5%,  

 – 19,4%,  – 58,9%,  – 62,1%.  
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 (  = 3,19; 1,66–6,11; 2 = 7,27, p = 0,007)  
. 

 
 

 (0,819 (0,747–0,902)  
 (0,845 (0,802–0,937); U = 2909,5 p = 0,030). 

 
,  

 (  1). 

 
 1. –  (1),  (2),  

 (3) ,  

 
  

 (  2). 
 2. –   

,  
, .  

L1–L4 vs 33%  = 631,0 p = 0,037 
 vs 33%  = 225,0 p < 0,001 

 
 

 (p < 0,05).  
 11,3%,  –  16,1% .  

 
 L1  74,2%,  L2 – 72,8%,  L3 –  57,3%,  L4 – 56,5%. 

 
 

 (p < 0,001)   
 (  2).  

r2 = 14,58,  
 
p = 0,0007 

1               2               3 

-
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 2. –  L1–L4 ,  

 

 
 (  3). 

 3. –   
,   

, .  
L2 vs L1  = 2406,0 p = 0,080 
L3 vs L1  = 2480,0 p < 0,001 
L4 vs L1  = 2360,0 p < 0,001 
L3 vs L2  = 540,0 p < 0,001 
L4 vs L2  = 758,0 p < 0,001 
L4 vs L3  = 2882,0 p = 0,121 

 L1  L2  
 (p < 0,001).  

 
 (15,9 (10,8–21,1)),  

 (20,9 (16,5–24,6), U = 944,0, p = 0,014).   
2 = 9,69, p = 0,002)  ( 2 = 11,22,p = 0,001)  

. 
2. . 

 
 (n = 43,  

63,4±7,06 )  (n = 31,  60,8±5,49 ). 
 – 33,3%, 

,  – 6,5% (  = 7,25; 1,78–29,6;  
F = 0,1, p = 0,005).  1  64,3%, 2  –  28,6%,  

 3  –  7,1%.  28,6%  1 . 
 50,0%,  –  40,0%, 

 –  9,0% . 91%  

r2 = 156,92, 
p < 0,001 

L1         L2         L3         L4 

-
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 Th4–Th10.  – 45,5% 
 Th6–Th7,  

.  
. ,  

,  
, ,  

.  
 

 (  = 5,0; 1,2–20,9;  
F = 0,13, p = 0,005);  60  (  = 6,3; 2,6–15,3; 
F = 0,18, p = 0,030);  3  (  = 3,6; 1,3–9,8;  

2 = 4,20, p = 0,040);  
 10  (  = 4,8; 1,9–12,5; 2 = 5,04, p = 0,025). 

 30  
 100%,  20  –  71,4%,  10  –  50% .  

3. . 
 

31  (  
63,4±6,25 ),  – 17   

 (  60,6±6,25 ).  
  

.  OPG  
 (74 (62–82))  

 (100 (77–123); U = 114,5, p < 0,001). 
 OPG   

, , 
 

 (rs),  
 34 .  

 OPG  
 (p < 0,01),  

 OPG  
(p < 0,05).  

 OPG  (rs = –0,5,  
p < 0,05),  (rs = –0,5, p < 0,05),   
(rs = –0,5, p < 0,05)  B-CTx (rs = –0,5, p < 0,05).  

 OPG   
 OPG.  

 OPG  
, .  
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 5–95  
 OPG .  OPG  

 77–123  OPG  
.   

 OPG  77  1 ,  
OPG 77–123  –  2 ,  OPG 
77–123  –  3  (  4).  

 4. –  
 OPG, % ( .) 

 
 

1 , 
 OPG, 

n = 15 

2 , 
 OPG, 

n = 13 

3 , 
), 

n = 10 

 
 

 53,3 (8) 46,1 (6) 0,0 (0) 
2

1-2 = 0,14, p1-2 = 0,705*, 
F2-3 = 0,27, p2-3 = 0,017**, 
F1-3 = 0,31, p1-3 = 0,006*** 

 73,3 (11)  69,2 (9)  10,0 (1) 
2

1-2 = 0,06, p1-2 = 0,811, 
F2-3 = 0,35, p2-3 = 0,007, 
F1-3 = 0,39, p1-3 = 0,003 

33% 93,3 (14)  53,8 (7)  0,0 (0) 
2

1-2 = 5,79, p1-2 = 0,016, 
F2-3 = 0,34, p1-3 = 0,007, 
F1-3 = 0,85, p2-3 < 0,001 

 – * 2
1-2,  p1-2 –  1  2 

; ** F2-3,  p2-3 –  2  3 ; 
*** F1-3, p1-3 –  1  3 . 

 
 OPG  

  
 OPG  ( 2 = 5,79, p = 0,016).  

 OPG 
 5. 

 5. –   
 OPG, % ( .) 

 
1 , 

 OPG,  
n = 15 

2 , 
 OPG, 

n=13 

3 , 
),  

n = 10 

 
 

 
 93,3 (14) 53,8 (7) 40,0 (4) 

2
1-2 = 5,79, p1-2 = 0,016* 

F2-3 = 0,02, p2-3 = 0,407** 
F1-3 = 0,21, p1-3 = 0,023*** 

 – * 2
1-2,  p1-2 –  1  2 

; ** F2-3,  p2-3 –  2  3 ; 
*** F1-3, p1-3 –  1  3 . 

  
 OPG 
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 OPG ( 2 = 5,79, p = 0,016)   
 ((F = 0,21, p = 0,023). 

4. .  
,  

 
 (n = 1207).  

 6. 
 6. –  

 
 n   

n % n % 
 20  13 11 0,9 2 0,2 

21–30  141 113 9,4 28 2,3 
31–40  170 135 11,2 35 2,9 
41–50  138 94 7,8 44 3,6 
51–60  227 164 13,6 63 5,2 
61–70  311 213 17,6 98 8,1 
71–80  166 129 10,7 37 3,1 
81–90  39 32 2,7 7 0,6 

 90  2 1 0,08 1 0,08 

 31  (23  (  
62,0±9,30 , 8  (  46,6±14,07 ).  

 2,6±0,15  100 ,   
 = 0,17).  50  (3,5±0,67 

 1,1±0,48  100 ; 2 = 6,61, p = 0,010).  50  
 (3,7±1,8)   

 (0,3±0,28; F = 0,02,  = 0,012).  50  
 (F = 0,003, p = 0,999).  

 40  80 . 
 

 51–60  (19,4%)  61–70  (45,2%),  
 51–70 .   

 51–70  
,  7. 

 7. –   
51–70  

, % ( .) 

 -
 

  
51–70 , n = 377 

 
 

 
(± 95 % ) 

, n = 892 2,6 (23) 
5,3 (20) 

2 = 6,02,  = 0,014 2,1 (1,2–3,8) 
,  

n = 1207 2,6 (31) 2 = 6,90,  = 0,009 2,1 (1,2–3,7) 
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 51–70  5,3±1,15  100 
, ,  (  = 0,009),  

 51–70 . 
.  

,   
,  

  
.  
 (  = 8,2; 5,4–12,6; 2 = 43,55, p < 0,001), 

 (  = 6,7; 4,1–10,8; 2 = 31,86, p < 0,001), 
 (  = 10,2; 8,6–12,1; 2 = 33,32, p < 0,001),  (  = 4,6; 2,9–7,4;  

2 = 19,48, p < 0,001),  (  = 4,7; 3,1–7,1; 2 = 20,97, p < 0,001),  
 (  = 4,98, 4,31–5,75; 2 = 10,83, p = 0,001),  2  (  = 7,0, 4,7–10,4; 

2 = 36,28, p < 0,001) . 
.  

 (48,4%).  
.  1,2±0,32 

 100 . 86,7%  51–70 ,  
 51–70  3,4±0,94  100 ,  

,  ( 2 = 8,05, p = 0,005).  
,  51–70  

 
. 

. 
 1  0,45 BYN,  

 1  – 17,5 BYN, 
,  

.  1  
 51–70  – 8,5 BYN,   

 51,4% .  
, 

 (  = 2,6; 1,4–4,9; 2 = 9,26, p = 0,002),  
 = 3,4; 1,8–6,5; 2 = 13,69, p < 0,001),  (  = 5,3; 2,9–9,6; 2 = 29,46,  

p < 0,001),  (  = 5,0; 2,7–9,4; 2 = 24,66,  
p < 0,001).  

 2,6 ,  (  = 2,6;  
1,6–4,3; 2 = 14,18, p < 0,005), ,  

. , 
 1 ,  1  

 7,0 BYN (  60,0%).  
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.  
 

 3).  

 
 3. –  

 
 71,6%  1,2% ,  

. 
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1.  

 74,2%,  L1 –  74,2%,  L2 – 72,8%,  
 11,3%, 

 –  16,1%.   
:  

 (  < 0,05),  
 L1  L2 (  < 0,001) , 

 (33,3% vs 6,5% , F = 0,1,  
p = 0,005). : 
91%  Th4–Th10,  

 1 .  
 (  = 5,0;  

1,2–20,9; F = 0,13, p = 0,005),  
 60  (  = 6,3; 2,6–15,3; F = 0,18, p = 0,030),  3  

 = 3,6; 1,3–9,8; 2 = 4,20, p = 0,040)   
 10  (  = 4,8, 1,9–12,5; 2 = 5,04, p = 0,025) [1–3, 6, 7, 11–14]. 

2.   
 

 (U = 944,0, p = 0,014)  
 ( 2 = 9,69, p = 0,002)   

2 = 11,22, p = 0,001) ;  
OPG  (U = 114,5, p < 0,001). 

 
 OPG  (p < 0,01),  

 
OPG  (p < 0,05).   

 OPG 
 ( 2 = 5,79, p = 0,016)  

 ( 2 = 5,79, p = 0,016)  
 OPG   

 [5–7, 24–28].  
3.  – 2,6±0,15  100 . 

 50  – 3,7±1,8  100 ,  
 50  – 1,9±0,96  100 .  

 51–70  5,3±1,15  100 .  – 
, 86,7%   

 51–70 .  – 1,2±0,39  100 ,  
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 50  – 2,8±0,71,  51–70  
 – 3,4±0,94  100  ( 2 = 6,90, p = 0,009) [4, 8, 15–17, 21, 22]. 
4.  

 (  = 4,7; 3,1–7,1; 2 = 20,97, p < 0,001),  (  = 4,6; 2,9–7,4;  
2 = 19,48, p < 0,001),  (  = 8,2; 5,4–12,6; 2 = 43,55, p < 0,001),  

 = 10,2; 8,6–12,1),  (  = 6,7; 4,1–10,8;  
2 = 31,86, p < 0,001),  (  = 10,2; 8,6–12,1; 2 = 33,32, p < 0,001),  

 2  (  = 7,0; 4,7–10,4; 2 = 36,28, p < 0,001),  (  = 5,0; 4,3–5,8;  
2 = 10,83, p = 0,001).  

,  (p = 0,014). , , 
,  

(p < 0,05), .   
 2,6  

,  (  = 2,6; 1.6–4,3; 2 = 14,18, p < 0,005),  
 

. 
 4-  

,  
 71,4% [8, 18–20, 23, 29].  

 
1.  

 
,  

 [8, 18–20, 23]. 
2.  

 
,  

,  51–70  
 [8, 15–17, 21, 22, 29]. 

3.   
 
 

 [6]. 
4.  

 
 

 [5, 24–27]. 
5.   

 
. 
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SUMMARY 
 

Brutskaya-Stempkovskaya Elena Veniaminovna 
Characteristics of bone disorders in postmenopausal women  

with primary hyperparathyroidism, rationale for early diagnosis  
of primary hyperparathyroidism 

 
Key words: primary hyperparathyroidism, bone mineral density, 

osteoprotegerin, vertebral fractures, risk factors, hypercalcemia, associated diseases, 
vitamin D. 

Objective: to identify the characteristics of bone disorders in postmenopausal 
women with primary hyperparathyroidism based on the assessment of quantitative 
and  qualitative  parameters  of  the  state  of  bone  strength  of  the  axial  and  peripheral  
skeleton, calcium-phosphorus metabolism, markers of bone metabolism and to justify 
the phasing of early diagnosis of primary hyperparathyroidism. 

Object and research methods: qualitative and quantitative parameters of 
bone strength of the axial and peripheral skeleton, risk factors and morphological 
characteristics of the vertebral fractures in postmenopausal women with primary 
hyperparathyroidism, the prevalence of hypercalcemia and primary 
hyperparathyroidism according to an epidemiological study have been studied. 

Results. The new data were obtained on the reduction of BMD in the L1 and 
L2 in postmenopausal women with primary hyperparathyroidism. The morphological 
characteristics of the vertebral fractures and their risk factors have been identified in 
postmenopausal women with primary hyperparathyroidism. A decrease in vitamin D, 
serum osteoprotegerin and its correlation with a distal radius low bone mass were 
revealed. The prevalence of hypercalcemia (2.6±0.15 per 100 person) and its 
associated diseases have been detected. Economic efficiency for screening 
hypercalcemia has been carried out in women aged 51–70 years and in risk groups 
(one or more risk factors). The prevalence of primary hyperparathyroidism has been 
detected (1.2±0.39 per 100 person) according epidemiological study. A 4-step 
algorithm for diagnosis of primary hyperparathyroidism has been developed. 

Field of application: endocrinology, rheumatology, traumotology, laboratory 
diagnostics, general practice and internal medicine.  
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