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ПОРІВНЯЛЬНИЙ АНАЛІЗ ПЛОЩІ ЗОВНІШНЬОЇ ПОВЕРХНІ 
ДЕНТАЛЬНИХ ІМПЛАНТАТІВ 
 

o!%" …% C%!S"… …,L =…= Sƒ " , ,… C %?S ƒ%"…S … %_ C%" !.…S …2= -
…,. S C =…2=2S",  *= S“2,2  !Sƒ K3 2= *S "S *=…="*, !Sƒ…% % C!%-S . 
o%*=ƒ=…%, ?%   S C =…2=2S" ƒ !Sƒ K%  2= *=…="*= , % …=*%"% % 2!,*32-
…% % C!%-S  C %?= C%" !.…S % …%- 2= "%ƒ=.S …%_ !Sƒ K, C ! ",?3G "S C%-
"S …% …= 0.05 % 2= …= 0.1% C %?3 C%" !.…S ƒ *S ", , *=…="*= ,. g S …% ƒ 
!%ƒ!=.3…*= , C %?= C%" !.…S, C !  ƒ= "“ , ƒ= ›,2  "S  *!%*3 2= ",“%2, 
C!%-S  *=…="%*. ),  … ,L *!%* S KS = ",“%2= C!%-S , 2,  KS = 
C %?= C%" !.…S. o%!S"… ……  C %? C%" !.%…  S C =…2=2S" ƒ C% SK…, , ƒ= 
-%! %  C!%-S  , *=…="%* C%*=ƒ= %, ?% C%" !.…S ƒ = , , *=…="*= , C!, 
% …=*%"% 3 ƒ%"…S … % 3 S= 2!S = 2  KS 3 C %?3 C%" !.…S, …S› C%-
" !.…S ƒ " ,*, , *=…="*= ,. o!, % …=*%",. ƒ%"…S … % 3 2= "…32!S … % 3 
S= 2!=. S *!% S C%" !.…S ƒ *=…="*= , ƒ=%*!3 …% % C!%-S  = 2  " “ -
! … % 3 …= 10.2 5.7± %, = C! %*32…% % – …= 30.5 10.6± % KS 3 C %?3 C%-
" !.…S, …S› C%" !.…S ƒ *=…="*= , 2!,*32…% % C!%-S . 

j+>7."S 1+." : …2= …S S C =…2=2,, C %?= ƒ%"…S … %_ C%" !.…S, C!%-S , 
!Sƒ K=, *S "S *=…="*,, C%!S"… …,L =…= Sƒ. 

 
b“23C. q3 =“…,  2! … %  “2% =2% % S_ G ",*%!,“2=……  S C =…2=2S" 3 

!% S %C%!,   C!%2 ƒS". m=LC% ,! …S , , G S C =…2=2, 3 ",  S 2S  
%K !2=……  ƒ !Sƒ K%  2= *S ", , *=…="*= , …= ƒ%"…S …SL C%" !.…S,  *S 
% …% =“…% “ 3 3 2  %C%!%    C!%2 ƒS" 2= S…“2!3 …2%    …=!Sƒ=……  
!Sƒ K, " *S“2 S [6, 19, 28, 35]. d   "“2=…%" ……  S C =…2=2S" 3 ? CS ",*%-
…3 2  %2"S! … %K.S …% % S= 2!=, "  *,L C%2S  "*!3 3 2  S C =…2=2. o%2S  
C% ,…=G2 “  C!% “ L% % %“2 %S…2 != S_, 2%K2% "S * = =……  *S“2*%"%_ 2*=-
…,…, …= C%" !.…S S C =…2=23. o!% “ K=ƒ3"=……  C!%2 ƒS" …= S C =…2=2, ",-
*%…3 2  "S !=ƒ3 =K% ! ƒ 3÷6 S“ S" CS“   "“2=…%" ……  S C =…2=23.  

m=  *S“2  S C =…2= S_ (2!,"= S“2  !%K%2,, …= SL…S“2 , "S “32…S“2  
3“* = … …  2%?%), *!S  “2=…3 ƒ %!%"’  C= SG…2= 2= L% % ƒ3K%? C…%_ 
“,“2 ,, "C ,"= 2  2=*%› -%! = 2= !%ƒ S!, S C =…2=2S" [20, 25, 26]. bC ," 
-%! , 2= !%ƒ S!S" S C =…2=2S" %“ S ›3"= , in vitro ƒ= %C% % %  =2 =-
2, …% % % "=……  [2–4, 7], C!, % 3 …=L =“2S  ",*%!,“2%"3 2  2%  
“*S… ……,. …2S" [8, 15, 21–23, 31, 33]. d% 2% S" Sn vivo %›…= "S -
… “2, “2=2,“2, …,L =…= Sƒ ! ƒ3 2=2S" C!%2 ƒ3"=……  [1, 17, 18, 34], %“ S , 
…=  2"=!,…= , [12, 16] 2= =“2%2…%-! ƒ%…=…“…  %K“2 › ……  [13, 24, 27, 30, 
32, 36, 29],  *  C%  =G 3 ",ƒ…= ……S ! ƒ%…=…“…%_ =“2%2, *% ,"=…  “,“2 , 
S C =…2=2 – *S“2*= S .=!=*2 !,ƒ3G  *S“2  C!% “3 %“2 %S…2 != S_ S C =…-
2=2S".  

g = =…S %“ S › ……  C%*=ƒ= , "=› ,"S“2  "!=.3"=……  " , ,…, .=-
…S …,. …=C!3› … , ?% ",…,*= 2  3 *S“2 S " %*% S S C =…2=23 CS  SG  
-3…* S%…= …,. ƒ3“,  ƒ K%*3 C!%2 ƒS". o ! ",? ……  %C3“2, ,. ƒ…= …  

.=…S …,. …=C!3› …  " %*% S S C =…2=23 ",* ,*=G … *!%ƒ *S“2*%"%_ 2*=…,-
…, 2= "2!=23 S C =…2=23 [11].  

pSƒ K= S C =…2=23, ?% *%…2=*23G ƒ *S“2*%"%  2*=…,…% , %›  =2, !Sƒ-
…,L C!%-S  2= !%ƒ S!,. r [21–23] %“ S › …% "C ," -%! , C!%-S  !Sƒ K, 
…=  *S“2  S C =…2= S_ 2= C%*=ƒ=…%, ?% … S .=…S …S …=C!3› ……  " *S“2 S 
? C, ",…,*= 2  C!, ƒ=“2%“3"=……S C! %*32…% % C!%-S  !Sƒ K,, = KS S 
– C!, ",*%!,“2=……S ƒ=%*!3 …% % C!%-S  !Sƒ K,. o%*=ƒ=…%, ?% -%! = 
C!%-S  !Sƒ K, “, …S  "C ,"=G …=  *S“2  C!%2 ƒ3"=…… , *% , K=ƒ3"=……  
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C!%2 ƒ3 ƒ SL“… G2 “  "S !=ƒ3 CS“   S C =…2= S_, S “ =K , *% ,  "S K3"=-
G2 “  ! ƒ 3÷6 S“ S" CS“   S C =…2= S_ [22]. r [12, 27, 29] ƒ!%K …% ",“…%-
"%* C!% ", 3 %“2 %S…2 != S  S C =…2=2S" " ,*% % S= 2!= C%!S"… …% ƒ 
S C =…2=2= , = % % S= 2!=, =  " [13, 24] 2=*,L ",“…%"%* …  K3" CS 2" !-
› …,L. r [33] "S S …% KS ,L "C ," S= 2!= S C =…2=23, …S› L% % %"-
›,…,, …= " , ,…3 …=C!3› …  3 *S“2 S. o!% = 3 “2=KS …S“2  *%!%2*,. S -
C =…2=2S" C%!S"… …% ƒ %" , , S C =…2=2= , C%"S % …% " [12, 34]. `…=-
% S …,L ",“…%"%* %2!, =…% " [16] "…=“ S %* %" %2!,"= ,. “C%“2 ! › …  

ƒ= ! ƒ3 2=2= , %!2%C , …% % S*3"=……  ƒ ",*%!,“2=……  S C =…2=2S". 
`"2%!, [16, 17] …  ", ", , "C ,"3 %"›,…, S C =…2=2S" …= “2=KS …S“2  _.-
… % % C ! K3"=……  3 *S“2 S ? C. r [15, 23] "S S …% ƒ…= …,L "C ," S=-

2!= ,L*, S C =…2=23 …= " , ,…3 L% % S*!%!3.S" S *%… …2!= S  …=-
C!3› …  3 *%!2,*= …% 3 =!S *S“2*,.  

r“S ƒ = =…S ",?  %“ S › ……  “"S =2  C!% "C ," " , ,…, .=…S …,. 
…=C!3› …  3 *S“2 S " %*% S S C =…2=23 …=  *S“2  C!%2 ƒ3"=…… . n“*S *, 
" , ,…= .=…S …,. …=C!3› …  ƒ= ›,2  "S  C %?S *%…2=*23 *S“2*, ƒ S -
C =…2=2% , 2% " , ,…= C %?S G “322G",  -=*2%!% , ?% "C ,"=G …=  *S“2  
C!%2 ƒ3"=…… . m= "…S“2  %“2=2… %_ C %?S *%…2=*23 *S“2*, ƒ S C =…2=2%  G 
%“%K ,"% "=› ,"%  2% S, *% , "…=“ S %* != = S_ *S“2*%"%_ 2*=…,…, "S -
“32…  %› ,"S“2  ",*%!,“2=……  S C =…2=2S" %“2=2… % " ,*% % S= 2!= 2= 
%"›,…,. 

l 2%  %“ S › ……  G ",ƒ…= ……  " , ,…, C %?S *%…2=*23 ƒ *S“2*%  
“2% =2% % S …,. S C =…2=2S".  

nK’G*2%  %“ S › ……  G S C =…2=2,,  *S ",*%!,“2%"3 2 “  " S*3"= -
…SL C!=*2, S “2% =2% % S …,. * S…S* r*!=_…,.  

m= !,“. 1 …=" …% ƒ%K!=› ……  S C =…2=2S",  *S %2!, =…% ƒ= %C% % %  
“*=…3 % % *2!%……% % S*!%“*%C= JSM-6490LV ",!%K…, 2"= JEOL Ltd 
(“C%…S ) C!, ƒKS ……S " 10÷15 !=ƒS" [5, 14]. P C =…2=2 …= !,“. 1  ",*%…=…% 
ƒ !Sƒ K%  2= *S ", , *=…="*= ,, C!%-S   *,. G K ,ƒ *,  % 2!,*32…%-
% ( ,". !,“. 2 ). pSƒ K= S C =…2=23 …= !,“. 1! =G ƒ=%*!3 …,L C!%-S  

( ,". !,“. 2!), = C!%-S  S C =…2=23 …= !,“. 1" “* = =G2 “  ƒ C! %*32…%_ 
" ! ,…, 2= ƒ=%*!3 …%_ ƒ=C= ,…,.  

   
 ) !) ") 

Рис. 1. Зовнішній вигляд імплантатів. 
b,ƒ…= , %,  *3 C %?3 *%…2=*23 ƒ *S“2*%  = 2  !Sƒ K= 2= *S "S *=-

…="*, 2!,*32…% %, ƒ=%*!3 …% % 2= C! %*32…% % C!%-S S" ( ,". !,“. 2). 
p%ƒ!=.3…*, ",*%…=…%   %2,! %. C!%-S S" *S ",. *=…="%* S !Sƒ K, ƒ 
% …=*%",  ƒ%"…S …S  S= 2!%  4D =  2= !Sƒ…, , "…32!S …S  S= 2!%  
d , *!%*%  t  2= *S *S“2  n  ƒ=.% S" !Sƒ K,.  

    
 ) !) ") 

Рис. 2. Профілі канавок імплантатів. 
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jS "S *=…="*, = 2  -%! 3 C%" !.%…  %K !2=…… . o%" !.…  *=…="-
*, 2!,*32…% % C!%-S  “* = =G2 “  ƒ "%. C%" !.%…  ƒ!Sƒ=…% % *%…3“= ",-
“%2, /2t  2= S= 2!= , %“…%" D  S d . o %?= C%" !.…S % …SG_ *S "%_ *=-
…="*, ",ƒ…= =G2 “  ƒ= -%! 3 %  [9, “. 48] 

 2 2 0.5
Šj1 0.5 ( ) ( )S D d D d t= π + − +[ ] . 

m= S  … S %"›,…, 5  C %?= C%" !.…S ƒ *=…="*= , 2!,*32…% % C!%-
-S  TjS  “2=…%",2   

 Tj Tj15 /S S t= . 

o%" !.…  !Sƒ K, 2!,*32…% % C!%-S  G C%" !.…  *%“% % S*%_ =,  *= 
32"%! G2 “  C%“23C= …%-%K !2= …,  !3.%  2"S!…%_, ?% C ! 2,…=G "S“  
S C =…2=23 CS  *32%  ( )/2π − α . o=!= 2!, …  !S"… ……  *%“% % S*%_ = 
=G ",   

 cos ,      sin ,      )/2(tgx y z k= ρ ϕ = ρ ϕ ρ α += ϕ , 

 ρ , ϕ  – C%  !…S *%%! ,…=2, 2% *, C%" !.…S *%“% % S*%_ =, /(2 )k nt= π  
– *% -S SG…2, ?% .=!=*2 !,ƒ3G .S  !Sƒ K,, n  – *S *S“2  ƒ=.% S" !Sƒ K,. 

j% -S SG…2, C ! %_ *"= !=2, …%_ -%! ,   *%“% % S*%_ = ",ƒ…= =-
2 “  2=*,  ,…%  [9, “. 525]: 

 
2 2 2

2( , ) 1 tg
2

y. ze
∂∂ ∂ α⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ρ ϕ = + + = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ρ ∂ρ ∂ρ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

, 

 ( t
2

, ) g
y y. x zF z k

∂ ∂∂ ∂ ∂ ∂ α⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ρ ∂ϕ ∂ρ ∂ϕ ∂ρ ∂ϕ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝
ϕ =

⎠
ρ , 

 
2 2 2

2 2( , )
yx zG k

∂∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞ρ ϕ = + + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ϕ ∂ϕ
ρ

∂ϕ⎝ ⎠ ⎝ ⎠
+

⎝ ⎠
. 

o %?= C%" !.…S !Sƒ K, *%“% % S*%_ = …= %"›,…S % …% % ",2*= %!S"… G  

 
/2 2 2

2 2
2

/2
P1

0
T

cos ( /2)

D

d

EG F d dS k
π ρ

= − ρ ϕ = πρ + +
α∫ ∫  

 

/2
2

2 2
2

/2

cos ( /2) ln
cos ( /2) cos ( /2)

D

d

k k
ρ ρ+ π α + +
α α

. 

o %?3 TPS  ",…2%"%_ C%" !.…S ƒ 2!,*32…,  C!%-S  …= S  … S %"-
›,…, 5  ",ƒ…= =G % ƒ !S"…%“2S  

 TP TP110 /S tS= . 

r 2=K . 1 C% =…% " , ,…, C %? *S ",. *=…="%* S ",…2%",. C%-
" !.%…  …= %"›,…S 5    %2,! %. !%ƒ S!S" 2!,*32…,. C!%-S S". 

 Таблиця 1. Площа поверхні кільцевих канавок та різьби з трикутним профілем. 
o %?= C%" !.…S 
!Sƒ K, TPS , 2, 

…= %"›,…S 5  

m% ! 
C!%-S  
!Sƒ K, 
2= 

*=…="*, 

D , 
 

t , 
 

α , 
!=  

o %?= C%" !.…S 

ŠjS , 2, 

*S ",. *=…="%* 
…= %"›,…S 5 = 1n =  2n =  

1 3.8 0.3 112.6 73.627 73.633 73.654 

2 3.4 0.3 53.1 129.959 129.994 130.098 

3 3.8 0.1 53.1 136.984 136.988 136.998 

4 3.4 0.1 18.9 353.527 353.540 353.578 
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g ! ƒ3 2=2S", …=" …,. 3 2=K . 1, K= , %, ?% C %?= C%" !.…S % …%ƒ=-
.S …%_ !Sƒ K, C ! ",?3G C %?3 C%" !.…S ƒ *S ", , *=…="*= , …  KS  
…S› …= 0.05 %, = C %?= "%ƒ=.S …%_ – …= 0.1 %. a ,ƒ *S“2  " , ,… C %? *=-
…="%* 2= !Sƒ K, 2!,*32…% % C!%-S  %ƒ"%  G % S… "=2, " , ,…, C %?S 
C%" !.%…  !Sƒ K, ƒ= C %?  C%" !.%…  Sƒ *S ", , *=…="*= , 2=*%›   
S… ,. C!%-S S".  

o %?= C%" !.…S S C =…2=23 Sƒ ƒ=%*!3 …,  C!%-S  *=…="%* …= %"-
›,…S *!%*3 t  “* = =G2 “  ƒ C %? C% %",… C%" !.%…  2%!= K1S , K2S  2= 

"%. C %? *S ",. C%" !.%…  K3S . o%" !.…S 2%!= 32"%! …S %K !2=……  

*% = != S3“= r  C% *% %",. 2!=G*2%!S . Sƒ != S3“= , 0.5D r−  S 0.5d r+ . 
o %?3 C%" !.%…  K1S , K2S  %K ,“ "= , ƒ= -%! 3 = , [9, “. 48]  

 2 2
K1 K2   (   2 ) , ( 2 )S D r r S d r r= π − = π + . 

o %?= *S  K3S , ?% %K › …S != S3“= , 0.5D r−  S 0.5d r+ , %!S"… G  

 K3 0.25 ( )( 4 )S D d D d r= π + − − . 

o %?= C%" !.…S S C =…2=23 Sƒ ƒ=%*!3 …,  C!%-S  *=…="%* …= %"-
›,…S 5  %!S"… G 

 K K1 K2 K35( 2 )/S S S S t= + + .  

d=…S   C %?S C%" !.…S *S ",. *=…="%* ƒ=%*!3 …% % C!%-S  
%2,! %. !%ƒ S!S" C% =…% " 2=K . 2. 

 Таблиця 2. Площа поверхні кільцевих канавок заокругленого профілю. 

m% ! C!%-S  *=…="%* 
o=!= 2!, C!%-S  

1 2 3 4 

t ,  0.3 0.3 0.1 0.1 

D ,  3.8 3.4 3.8 3.4 

R ,  0.075 0.075 0.025 0.025 

KS , 2 75.8 149.4 157.5 381.9 

o %?= C%" !.…S S C =…2=23 ƒ *=…="*= , C! %*32…% % C!%-S  …= 
%"›,…S % …% % *!%*3 t  “* = =G2 “  ƒ C %? o1S , o2S  C%" !.%…  "%. ,-

S… !S" ",“%2, /2t  S S= 2!= , D  S d  2= "%. C %? o3S  *S  ƒ S= 2-

!= , D  S d . o %?S ,. C%" !.%…  %K ,“ "= , ƒ= -%! 3 = , [9, “. 48] 

 2 2
o1 o2 o30.5 , 0.5 , 0.25          ( )S tD S td S D d= π = π = π − . 

o %?= C%" !.…S S C =…2=23 ƒ *S ", , *=…="*= , C! %*32…% % 
C!%-S  …= %"›,…S 5  %!S"… G 

 o o1 o2 o35( 2 )/S S S S t= + + . 

 Таблиця 3. Площа поверхні імплантату з кільцевими канавками прямокутного профілю. 

m% ! C!%-S  *=…="%* 
o=!= 2!, C!%-S  

1 2 3 4 

t ,  0.3 0.3 0.1 0.1 

D ,  3.8 3.4 3.8 3.4 

oS , 2 102.1 174.4 183.8 406.8 

g =…,. 2=K . 1 – 2=K . 3 K= , %, ?% C!%-S S *=…="%* !3 % % 2= 2! -
2 % % …% !S" C% SK…S ƒ= -%! % , =  = 2  !Sƒ…S !%ƒ S!,. o%!S"… , C %-
?S C%" !.%…  ƒ *S ", , *=…="*= , ,. C!%-S S", K= , %, ?% C!, % …=-
*%"% 3 ƒ%"…S … % 3 S= 2!S D  S C =…2=2, ƒ … ,  ƒ= !%ƒ S!%  C!%-S-

 = 2  KS 3 C %?3 C%" !.…S. 
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 Рис. 3. Площа поверхні канавок прямокутного, заокругленого та трикутного про-
філів для номерів профілю 1–4. 

bC ," -%! , 2= !%ƒ S!S" *=…="%* …= C %?3 _.…S. C%" !.%…  S “2!3G 
!,“. 3. m=L … 3 C %?3 C!, % …=*%",. ƒ%"…S … % 3 2= "…32!S … % 3 S=-

2!=. 2= *!% S = 2  S C =…2=2, ƒ *S ", , *=…="*= , 2!,*32…% % C!%-
-S , = …=LKS 3 – C! %*32…% % C!%-S . P C =…2=2, ƒ *S ", , *=-
…="*= , ƒ=%*!3 …% % C!%-S  " “ ! … % 3 C% %2,! %. …% !=. C!%-S-

 = 2  …= 10.2 5.7± % KS 3 C %?3 C%" !.…S, = S C =…2=2, ƒ *S ", , 
*=…="*= , C! %*32…% % C!%-S  – …= 30.5 10.6± %, …S› S C =…2=2, ƒ 
*S ", , *=…="*= , 2!,*32…% % C!%-S . d%"S! ,L S…2 !"=    “ ! -
… % % K3" %K ,“ …,L C!, L %"S!…%“2S, ?% %!S"… G 0.95  [10, “. 52]. 

b,“…%"*,. “*S“2  …2= …%_ S C =…2= S_ S“2%2…% ƒ= ›,2  "S  " ,-
,…, .=…S …,. …=C!3› …  3 *S“2 S " %*% S S C =…2=23,  *S ",…,*= 2  CS  
SG  -3…* S%…= …,. …="=…2=› …  ƒ K%*3 C!%2 ƒ…,. C!,“2!%_". n“*S *, 
" , ,…= .=…S …,. …=C!3› …  ƒ= ›,2  "S  C %?S *%…2=*23 *S“2*, ƒ 
S C =…2=2% , 2%   C %?= G "=› ,",  -=*2%!%   *%“2S C!%2 ƒ3"=…… . a3 % 
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COMPARATIVE ANALYSIS OF THE AREA OF THE EXTERNAL 
SURFACE OF DENTAL IMPLANTS  
 
A comparative analysis of the area of the outer surface of dental implants, which con-
tain threads and annular grooves of different profiles, is carried out. It is shown that 
for implants with a thread and grooves of the same triangular profile, the surface area 
of one- and two-way threads exceeds the surface area with annular grooves by 0.05% 
and 0.1%, respectively. According to the calculations, the surface area primarily depends 
on the pitch and height of the groove profile. The smaller the step and the higher the 
height of the profile, the larger is the surface area. A comparison of the surface areas of 
implants with similar groove profiles showed that for the same external diameter, sur-
faces with small grooves have larger surface areas than surfaces with large grooves. 
With the same outer and inner diameters and pitch, surfaces with grooves of a rounded 
profile have a larger surface area on average by 10.2 5.7± %, and rectangular ones by 
30.5 10.6± %, than surfaces with grooves of a triangular profile. 

Key words: dental implants, external surface area, profile, thread, annular grooves, 
comparative analysis. 
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