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Ultrasound of the soft tissues state and hemodynamics at the secondary upper limbs lymphedema
in the oncological patients is carried out. High efficacy of the method for the limbs lymphedema diagnostics
is ascertained. Measurements of the soft tissues thickness, estimation of their echogenic character and
layers differentiation, determining intertissue liquid inclusions and the cubital joint examination permit to
determine the degree and the stage of the post mastectomy edema and the degree of soft tissues fibrosis.
By means of Doppler study it is found out that at the limb lymphedema 47,5% women have evident signs
of  venous insufficiency, 22,5% women have indirect signs such as an increase of the average blood flow
rate.

It is possible to speak about rehabilitation treatment efficacy grounding on the decrease of tissue
layer thickness between the skin and muscles as well as tissues between the skin and visual surface of the
bone, change of echogenic character, contrast improvement and tissues differentiation, decrease or
disappearance of intertissue liquid inclusions, decrease or change of the exudation character in the cubital
joint region. Indexes of the arterial blood flow: maximal average blood flow rate, peripheral resistance
index and thickness of intima-media evaluated in dynamics can be regarded as hemodynamic indexes of
rehabilitation treatment efficacy.

Keywords: breast cancer, upper limb lymphedema, post mastectomy edema, haemodynamics,
lymphedema, ultrasound, color Doppler mapping

-
-

, -



1128

-
. -

-

.

,
-
-

, -
-

 [1].
-

, -
 (

, , -
, .), – -

-

-
-
-

, .
-
-
-

, , -

, -
 [2, 3, 4].

-
-
-

,
, , -

, , -
, , -

,
. [5]. -

-
-

 [4, 5, 6].

.

-

-
, -

-
-

.

 43 -
,

-
-
-

.
 34  80 , -
 56,2±11,8  ( ± ).

-
: ,  3 

-
.

 24 (56%) -
,  19

(44%) – . I  T1N0M0
 11 -

 (26%), II  T1-2N0-1M0 – 19
 (44%), III  T1-4N1-3M0

–13  (30%). 4 -
, 1 – -

, 35 – , 4 – -
. -

 6 , -
 – 36. 8 -

,  35 -
, ,

, -
- .

-
 6 -

 7 , -
 3,1±1,99  ( ±

-



1129

3 2009  17

, ,
, -

-
-

 10 
 O’Brien [1].

-

. -
, , -

, . -
, -

.  [6],
 – . -

 [7].
-
-

,
 SA 9900  « dison», -

 7,5 .
83 . -

-
.

-
, -

, , -
-

 ( , , ,
), 

,
 5 

: -
,

. -
, -

.
-

, , -
.
-
-

,
, -

.
-

, .
brachialis: 
(PSV), 
(EDV), -

(TAM), -
 (RI),  (PI),

 (Vvol), -
 ( )

. ,
-

, , -
.
-

.

: 10–15 -
, ,

 ( -
, ), -3-

 1  3 ,
0,125 . -

.

,
 ( ), -

 ( )
. -

 Spearman (R), -

Mann-Whitney 
Wilcoxon.

-
,  3 (7%)

 43 -
-

,
.

-
-



1130

. 3.  III  ( ).

,
 50–70% 

 ( )

-
. -

. -
-
-

. -
-

. -
-

.

 I
-

 8 (20%) , II 
18 (45%)  III  14 (35%)

. IV -
.

-
, -

, -
: I -

 ( )
6 (15%) , II  ( )
 22 (55%) , III  (

)  12 (30%) .  IV 
) -

.
-
-
-
-

.  I -

, -
-
-

,  25% -
-

 (R=0,79) ( . 1).

. 1.  I  ( ).

,
 25% 

 ( )

. 2.  II  ( ).

,
 25–50% 

 ( )



1131

3 2009  17

 II -

-
, , -

 25–50% -
, ,

,
(R=0,82) ( . 2).

 III 

, -
, -

 50–70% -
, -

,
 (R=0,76) ( . 3).

-
, . -

, , -
, -

-
 ( , -

, ).
 I  ( )

 6 -

,
,

, -
, . -

 ( . 4).

. 4.  (I
). 

. 5. 
)

 ( ,
)

. 6.  ( )
,

)

. 7. 



1132

II  ( )  22
-
-

,
. -

-
.  12  22 

-
 ( . 5). -

. -
. -

. -

. -

 ( . 6).
III  ( ) -

,

.  10  12 -
,

,
, -

.  12 

. -
.

.
.

-

-
 ( ),  28 (70,0%) 

-
 PSV  TAM -

,
 38,3%  42,5% -

, -
 ( <0,05).  18 -

 (45%) -
 RI  21  (52,5%) 

.  31 (77,5%) -
-

, .
brachialis 

 48,9% , -

<0,05).  9 -
-

.
-

,  19 (47,5%) -
-

, -
, -

, -
-

, -
 ( . 7).

-
-

 II , , III -
.

-
, -

 16  (40%).
-
-

.
-
-

, -
,
-

 I  II -
. -

-
 38% 

 (p<0,05). -
 III -

 21% -
 ( <0,05).

-



1133

3 2009  17

-
. -

-
. -

,
.

-
,
.

.
-
-

, -
.  82,14% ,

PSV  TAM, -
 29,3%  57,2% -

 ( <0,05).  17 
-

.  RI
.

 15 (79%)  19 
-

.  4 (11%) ,
, -

.

-
-

. . -
 [8] , ,

-
, -

-
, -

,
-

, -
-
-

. -
-
-

 [9]. -
-

, -

 [7, 10].
-

,
-

,  – , -
 [1, 11].

,
-

, -
,

. . -

-
 I  II ,

 PSV  TAM  RI  Vvol 

I 2/5% 3/7,5% 2/5% 2/5% 3/7,5% –
II 12/30% 11/27,5% 4/10% 15/37,5% 8/20% 7/17,5%
III 14/35% 14/35% 12/30% 14/35% 10/25% 12/30%

28/70% 28/70% 18/45%) 31/77,5% 21/52,5% 19/47,5%

,
,

 ( . /%)



1134

,
 III , -

. -
-
-

.
,  « »

, , -
,

. -

),
-

. -
-

.
-

,
-

. -
, .

, -
, -

,

, ,
-

, -
.

 ( ),
. .

,
 [5]. -

, -

.

-
.

, -
,

-
 [4, 7, 9, 12].

-

,  47,5% 

-
,

-
. -

. -
 (TAV) 

-
-

.
 PSV  TAM ,

,

. -
, -

, -

, -
-

 [13, 14]. ,
,  70% -

, -
-

 a.
brachialis, -

,
.

 RI 
,

-

 [9, 15]. 

-
. -

-
 77,5% -

.
, -

 [10].  90%
-



1135

3 2009  17

(52,5%), -

.
-
-

,
-

.

, -

-

.
-

, , -
, -

.
-
,

, ,
, -

-
. -

-
,

-
, -

-
, , -

-
, -

, -
-

. -

 TAM, RI -
.

,

.

1. -
 ( , , -

): .  / . .
.]. – : , 2004. – 71 .

2. , . .
 / . . ,

. . , . .  // -
. – 2000. –  12. – . 13-16.

3. , . . -
 /

. .  // . – 1996. –  4. –
. 19-26.

4. , . . -

-
: .  … . . :  14.00.14 / .
. ; . . . . .
. . . – ., 2002. – 39 .

5. , . . -
 / . . . – : -

, 1996. – 236 .
6. , . . : -

 / . . . – .: ,
2006. – 240 .
7. , . .

-

 / . . , . . -
 // -

. – 2005. –  4. – . 42-46.
8. , . . -

- -
 / . .  // . –

., 1983. – 288 .
9. Svensson, W. Colour Doppler demonstrates venous
flow abnormalities in breast cancer patients with
chronic arm swelling / W. Svensson, P. Mortimer,
E. Yohno // Eur. J. Cancer. – 1994. –  5. – P. 657-
660.
10.  / .  [ .]. –

: , 1987. – 332 .
11. 
/ . .  [ .] // .
– 2005. –  1. – . 132-137.
12. , . . -

 / . . -
, . . , . .  // -



1136

`д!е“ дл  *%!!е“C%…де…ц,,. – 1982. – Vol. 128, N 6. – . 63-67.
13. , . . -

-
 / . . , . . , . .

// . – 2007. –  3-4 (15-16). – .
14-24.
14. , . :

 / . . – .:
. ., 2007. – 108 .

15. , . .  /
. . , . . , . . . – .:

, 1985. – 96 .

 4.06.2009 .

210023, pе“C3Kл,*= aел=!3“ь,

г. b,2еK“*, C!. t!3…ƒе, 27,

b,2еK“*,L г%“3д=!“2"е……/L

мед,ц,…“*,L 3…,"е!“,2е2,

*=-ед!= %…*%л%г,,,

2ел. !=K.+375 212 22-64-16,

2ел м%K. +357 29 343-14-01,

e-mail: evgenij-shlyakhtunov@yandex.ru,

xл .23…%" e.`.


