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The frequent use of veins in surgery, especially in the replacement of clogged
arteries in the lower extremities, persuaded the authors to conduct research
concerning the morphology of superficial veins in the human upper extremity.
In a post-mortem study a group of 40 male subjects of 22-92 years of age was
examined. The preparation of the region of the elbow fossa was performed in
order to establish the architecture of superficial veins in the extremity. Many
detailed anthropometrical measurements were also carried out, enabling a ty-
pological evaluation to be made of the deceased under study. Two characteris-
tic pictures of venous anastomosis were tested, one with symmetrical tributaries
to the vena basilica et cephalica and the second characterised by
a rich set of tributaries to the vena basilica. The characteristics, calibre and struc-
ture of both these suggest a fruitful application of them in vessel surgery. The
vena cephalica in particular, taken with efficient valves, may successfully play
the role of vessel implant.
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INTRODUCTION

The outflow of blood from the upper extremity
is mainly conducted through two superficial veins,
the vena basilica and the vena cephalica. These two
veins differ considerably in localisation, calibre, type
of tributary as well as mutual connections, especial-
ly in the elbow region where many variants can be
distinguished. According to T.Marciniak the name
vena cephalica could be derived from the names
introduced to anatomy by Avicenna and then trans-
lated from Arabian to Greek: “kefalikos — belong-
ing to the head”. Also the name vena basilica is de-
rived from translation into Greek of the previous
Arabian name. Formerly, as can be found in ancient
documents, these veins were used in blood-letting

for different diseases. From the cephalic vein the
blood was let in the event of headache or inflamma-
tion of the organ of vision, while from the basilic the
blood-letting was used in the event of liver or spleen
diseases [11].

Currently both veins are utilised in various medi-
cal procedures. In transplantations they are especially
useful when the veins of lower limbs are pathologi-
cally altered, as in varicosis and thrombosis [1, 5, 13,
16]. Detailed study of the morphology of the vessels
under consideration is therefore particularly impor-
tant in the prophylaxis and treatment of diseases of
the upper limb, especially lymphodoema.

Near the elbow fossa both superficial veins form
anastomoses, which are similar in their shape to the
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letters M, Y or N. Many authors have attempted to
classify these connections, such as Kadyi, Pikikiewa,
Bardeleben, Gegenbauer, Testu, Potrier and Charpy,
Lanz and Waschsmuth, Kadanoff, Euékov, Zrinow
1966 [2]. Despite the number of studies concerning
the variety of superficial veins, many questions still
remain unanswered regarding venous connections
in the human upper extremity in the elbow fossa.

The importance of research into the build and
morphology of the veins in the lower limbs perhaps
underlines the fact that in many clinics the trans-
plantation of healthy vein segments with efficient
valves from an upper limb to the lower one is com-
monly used [3] (Fig. 1).

The methodology of examination of the morphol-
ogy of the venous system in the human upper ex-
tremity is a difficult task. Measurements taken in vivo
might be erroneous due to the subjective opinion of
an investigator. Also the unambiguous determina-
tion of the venous anastomosis is very difficult be-
cause of the slight convexity of superficial venous
vessels. This concerns, of course, not the large ves-
sels but only additional ones and their tributaries.
Post-mortem studies can deliver much reliable in-
formation, yet carrying them out presents difficul-
ties concerning both the receiving of material and
the free hand in preparation. Although these diffi-
culties may extend the duration of the investigations,
reliable data can only be obtained from autopsy.

The objective of the study presented is analysis
of the types of venous connections near the elbow
fossa as established in post-mortem studies.

MATERIAL AND METHODS

Autopsies were carried out in the Department of
Pathological Anatomy of the Medical Academy of
Wroctaw in the years 1997-2001. 40 male subjects
of 22-92 years of age were examined. The deceased
under study had been patients of Wroctaw hospitals
and clinics. The reasons for decease were diseases
of the cardiovascular or nervous systems.

In order to establish the type of anastomosis of
the basilic and cephalic veins in all cases, the prep-
aration of the region of the elbow fossa was per-
formed in the right and left upper extremity and
then photographs were taken. Additional documen-
tation consisted of graphs and schemes of the mor-
phological patterns of veins. According to the ana-
tomical scheme observed, a particular venous anas-
tomosis was marked as M, N or Y type. In cases
where the type was difficult to establish, the mark
| was used.
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Figure 1. Schemes of M, N and Y types of anastomosis (accord-
ing to Sobotta).

Detailed anthropometrical measurements were
carried out in order to describe the body structure
and the type of build of the deceased under study.
The following measurements were taken: the length
of the neck, head, trunk, thigh, shank, lower extrem-
ity, arm and forearm, the height of the body and
the width of the shoulder, chest, hip, humerus epi-
physis, forearm, femoral bone and epiphysis distal
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of the shank. Several quotient indices were also cal-
culated: the length of trunk index, shoulder width
vs. body height, pelvis width vs. body height, length
of arm index, length of forearm index, arm vs. fore-
arm, length of lower extremity index, length of shank
index, width of shoulder index, width of pelvis index
and hip width vs. shoulder width.

The data obtained were then analysed statistical-
ly. The basic statistical methods were applied. Mean
values, standard deviations and a coefficient of varia-
tion were calculated to describe the material, and the
t-Student test was used in the comparisons.

RESULTS

The average age of the individuals under study
was 62 years and ranged from 22 to 92 years. The
majority of the deceased had previously been pa-
tients of the neurological, haematological and angi-
ological units in Wroctaw hospitals and clinics. The
mean body height (measurement was taken after
death, which causes some error due to the charac-
teristic changes in the body after decease) equalled
170.82 cm, with a minimum value of 154.40 cm and
a maximum of 186.50 cm. In Tables 1 and 2 detailed
results are presented of the statistical analysis of the
whole group investigated (Table 1, 2).

Table 1. Basic statistical parameters of male group under
consideration (n = 40)

Trait Mean s v Min  Max

Age 61.98 16.66 18.11 22.00 92.00
Body heigth  170.86 7.26  3.89  154.40 186.50
sst-v 3095 186 525 26.80 35.50
sst-sy 5167 298 515 4550 57.80
sy-ti 4476 245 501 38.80 48.90
ti-sph 3899 212 489 3410 4340
b-sy 89.67 476 483 7130 98.60
a-r 3492 165 436 3110 37.90
r-sty 2544 153 535 2110 2850
a-a 3560 251 575 3060 43.70
thl-thl 3036 200 586 27.20 34.20
ic-ic 2917 201 584 2410 3450
cl-cm 1.33 051  6.04 6.20 8.40

Forearm width 6.00 0.37  5.51 510 6.80

Thigh width 1042  0.87  6.96 850 12.50
mit-mlf 7.20 042 520 6.10 8.10
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Table 2. Basic statistical parameters of quotient indices
in male group under consideration (n = 40)

Trait Mean s v Min  Max
Ength of trunk 3025 129 402 26.75 32.13
Shoulders — b.height 20.83  1.17 4.86 18.34 24.01
B.height — pelvis 17.08 1.08 5.65 1453 19.07
Length of arm 2045 073 331 1878 21.93
Length of forearm 1489 061 3.83 13.23 16.04
Arm — forearm 7287 306 385 61.88 79.39
Length of lower limb 5247 135 244 49.16 55.13
Length of shank 2282 067 276 21.07 24.40
Width of shoulders ~ 69.00 4.73 592 61.40 79.92
Width of pelvis 56.58 430 6.56 46.43 65.54
Pelvis — shoulders ~ 82.07 438 4.72 73.35 92.90

The frequency of appearance of certain types of
venous anastomosis was as follows: M 30%,
N = 45%, Y = 17.5% and | = 7.5% in right upper
limb, while in left upper limb these percentages
were slightly different and were equal to M = 35%,
N = 42.5%, Y = 15% and | = 7.5%. The venous
connection of the N-type was most frequent in both
upper limbs in the whole group under consideration
(Table 3-5)

It follows from the statistical data concerning the
right upper limb that individuals with venous anas-
tomosis of the N-type are more often characterised
by greater values of the measured traits. Although
the differences observed were not statistically sig-
nificant, the data distinctly show this phenomenon
(cf. Table 4, 5).

A similar observation was made regarding the
left upper limb. Anthropometrical data in indi-
viduals with the N-type of venous anastomosis
have greater values in comparison with the groups
of the N or Y type of venous connections (cf. Ta-
ble 6, 7).

Similarly frequent in occurrence were the con-
nections of NN or MM types. The first was ob-
served in 11 cases and the second in 10 cases.
This time the means of the majority of anthropo-
metrical data also show greater values in individ-
uals with venous anastomosis near the elbow fos-
sa of the type NN. Statistically significant differ-
ences were found in sst-v, sy-ti and elbow width
(cl-cm) (cf. Table 8, 9).
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Table 3. Frequencies of the appearance of different venous sets

Venous set Venous set in left extremity

in right M N Y I Total
extremity n % n % n % n % ] %
M 10 25.00 1 2.50 0 0.00 1 2.50 12 30.00
N 3 1.50 (Al 27.50 4 10.00 0 0.00 18 45.00
Y 1 2.50 4 10.00 1 2.50 1 2.50 7 17.50
| 0 0.00 1 2.50 1 2.50 1 2.50 3 1.50
Total 14 35.00 17 42.50 6 15.00 3 7.50 40

Table 4. Statistical description of the morphology of individual types of venous anastomosis in right upper extremity

Trait Types of venous anastomosis in right upper extremity
M N Y |
(n=12) (n=18) n=17) (n=13)
X s v X s v X s v X s v
Age 60.08 1035 17.23 6050 18.66 30.84 61.29 20.77 33.88 80.00 6.25 7.81
Body heigth 168.65 589 349 17277 699 405 169.16 10.06 595 17217 655  3.81
sst-v 3074 156 507 3147 1.9 6.08 3030 189 625 3010 270 897
sst-sy 5137 240 467 5156 356 691 5210 293 562 5250 230 4.38
sy-ti 4378 213 487 4569 218 478 4414 339 7.67 4450 1.50 3.37
ti-sph 3852 220 572 3914 171 436 3889 3.05 785 4027 212 5126
b-sy 8756 402 459 9114 382 419 8354 7.09 801 91.87 441 480
a-r 3442 105 306 3541 152 430 3400 235 691 3617 137 377
r-sty 2492 108 434 2581 158 611 2507 193 769 2620 157 6.0
a-a 3483 224 644 3581 1.86 520 3587 428 1193 3673 222 6.04
thi-thl 3020 214 707 3023 165 545 3134 256 817 2947 237 8.04
ic-ic 2841 165 580 2918 154 527 2986 327 1095 3057 198 6.6
cl-cm 6.93  0.41 5.91 743 0.4 554 761 063 829 763 012 151
Forearm width 591 042 709 598 032 542 600 036 593 647 035 543
Thigh width 1033 1.09 1051 1033 053 515 1080 1.32 1219 1040 0.17  1.66
mit-mif 708 038 534 723 036 495 714 059 824 760 046 6.03
DISCUSSION similar, with little domination of length values in

As follows from the analysis of anthropometrical
indices, the group of dead males under investigation
were characterised by narrow shoulders, an average
pelvis and somewhat female proportions according
to the classification by Wanke for male individuals
(Malinowski A., Bozilov W. 1997). The parameters for
length of the upper limbs showed the so called long-
arm type with a short forearm, while the value of the
length index of the lower extremity suggests the short-
leg type with a medium shank (Table 2).

The body proportions of individuals with sym-
metrical venous anastomoses MM and NN were

individuals with the NN type of venous anastomo-
sis (Table 9). This fact may suggest that individu-
als with greater length parameters of the limbs
and trunk have mainly N-type venous anastomo-
sis, while the remaining two types of venous con-
nections (M and Y) characterise individuals with
a strong body build and with an average length of
limbs. Type Y in particular is often ascribed to ath-
letic individuals, as has been shown, for example,
in studies curried out among athletes and individ-
uals whose work causes a great load on the upper
limbs [2, 5, 8, 9].
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Table 5. Statistical description of the morphology of individual types of venous anastomosis in right upper extremity
framed in the quotient indices

Index Types of venous anastomosis in right upper extremity
M N Y |
(n=12) (n=18) n=17) (n=13)
X s v X s v X s v X s v

Length of trunk 3046 102 334 298 150 502 3082 1.03 335 3051 121 3.95
Shoulders — b.height ~ 20.64 0.88 424 2075 116 561 2118 178 839 2133 055 256
B.height — pelvis 16.85 089 528 1692 117 694 1762 117 664 17.74 049 278
Length of arm 2042 064 311 2051 084 408 2070 062 311 21.01 0.09 044
Length of forearm 1478 042 287 1494 076 509 1481 049 328 1522 069 451
Arm - forearm 7241 269 371 7291 355 486 7374 275 373 7243 294 406
Length of lower limb 5190 097 1.8 5277 152 288 5229 143 274 5335 055 1.04
Length of shank 2283 080 351 2266 059 259 2297 070 3.05 2338 037 156
Width of shoulders 67.82  3.51 517 6974 565 810 6867 459 668 7002 442 6.31
Width of pelvis 55.33 266 481 5689 533 938 5721 412 720 5826 3.67 6.30

Pelvis — shoulders 81.70 416 509 8160 465 569 8342 530 635 8320 060 0.72

Table 6. Statistical description of the morphology of individual types of venous anastomosis in left upper extremity

Trait Types of venous anastomosis in right upper extremity
M N Y |
(n=14) (n=17) (n=6) (n=13)
X S v X S v X S v X S v

Age 57.64 1271 22.06 59.06 2001 33.88 76.83 6.37 829 69.00 10.82 15.68

Body heigth 169.42 6.49 3.83 17247 8.81 511 169.63 5.43 3.20 17087 4.3 2.52

sst-v 30.41 1.35 444 3212 174 543 2962 153 517 2940 1.76 5.98

sst-sy 51.56  3.31 6.42 5156 3.14 6.10 5183 236 455 5243 276 5.27

sy-ti 44.41 2.51 565  45.01 2.67 593 4473 241 538 4500 1.80 4.01

ti-sph 3850  2.06 536 3932 248 6.31 3875 137 354 3993 151 3.79

b-sy 88.34 4.4 469 9036 579 6.41 9050 3.1 3.88 9030 3.44 3.81

a-r 3454  0.99 286 3498 217 6.21 3540 1.37 3.88 3540 1.48 418

r-sty 2516 115 456 2531 1.81 716 26.03 1.51 582 2630 1.4 5.36

a-a 35.64  3.01 8.44 3543 226 6.38 3597 223 6.19 3557 323  9.09

thi-thl 3086 2.20 713 2985 157 526 3010 2.05 6.82 3140 327 1043

ic-ic 2925 235 805 2899 215 742 2925 11 379 2963 1.53 5.17

cl-cm 1.15 0.52 1.23 1.32 0.52 1.14 1.63 0.43 5.60 1.60 0.17 2.28

Forearm width 5.93 0.36 6.15 5.97 0.44 1.37 6.07 0.08 1.34 6.37 0.23 3.63

Thigh width 10.61  0.98 926 1028 0.94 9.15 1050 0.38 3.61 1013 0.70 6.93

mit-mif 122 043 5.98 715 050 700 7.23 023 323 730 026 3.62

The observations mentioned above do not relate organisms had been devastated by various diseases
exactly to the group analysed, for it must be point- and who were mostly advanced in age. Age is par-
ed out that this group comprised subjects whose ticularly decisive in the progressive degeneration of
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Table 7. Statistical description of the morphology of individual types of venous anastomosis in left upper extremity framed

in the quotient indices

Index Types of venous anastomosis in right upper extremity
M N Y |
(n=14) (n=17) (n=6) (n=13)
X s v X s v X s v X s v

Length of trunk 3043 1.4 465 2991 133 446 3056 098 321 3068 1.03 335
Shoulders — b.height ~ 21.01 1.1 528 2057 125 609 2120 107 506 2079 139  6.67
B.height — pelvis 17.26 112 651 1684 128 761 1724 025 147 1734 046  2.68
Length of arm 2040 057 278 2029 094 462 2087 026 1.24 20711 0.4 1.96
Length of forearm 1485 0.34 231 1468 0.74 503 1534 047 3.08 1539 0.56 3.61
Arm - forearm 7287 272 373 7240 373 515 7352 247 336 7421 135 181
Length of lower limb 5213  1.11 213 5238 164 313 5335 089 166 5284 069 131
Length of shank 2272 077 337 2279 071 311 2284 039 169 2337 031 1.31
Width of shoulders 69.17  4.31 6.23 6894 5091 857 6938 260 375 6779 4MN 6.06
Width of pelvis 56.77 355 626 56.47 582 1030 5646 152 269 5653 145 256

Pelvis — shoulders 8220 4N 573 8190 4.69

573 8149 390 479 8352 346 414

Table 8. Comparison of the morphological traits in groups MM (n = 10) i NN (n=11) (vaules of t-test which are signifi-

cant at the level o < 0,05 are marked in bold type)

Trait MM NN t-test p
X s v X s v

Age 60.00 10.08 16.80 56.00 21.75 38.85 0.53 0.6015
Body heigth 168.51 6.30 3.74 174.24 8.08 4.64 -1.80 0.0882
sst-v 30.46 1.40 4.61 32.41 1.81 5.58 -2.74 0.0131
sst-sy 51.64 2.54 4.92 51.82 3.81 1.34 0.12 0.9020
sy-ti 43.63 2.21 5.20 45.78 2.33 5.09 -2.14 0.0457
ti-sph 38.37 2.35 6.13 39.31 2.03 5.17 -0.98 0.3388
b-sy 87.39 4.32 4.95 91.32 4.48 4.90 -2.04 0.0554
a-r 34.60 1.06 3.06 35.57 1.64 4.60 -1.60 0.1264
r-sty 24.99 1.17 4.70 25.72 1.74 6.76 - 0.2799
a-a 35.11 2.29 6.52 35.66 2.00 5.60 -0.59 0.5607
thl-thl 30.51 2.18 1.16 29.68 1.10 3.69 1.1 0.2789
ic-ic 28.50 1.81 6.34 28.79 1.54 5.34 -0.40 0.6947
cl-cm 6.96 0.35 4.99 132 0.36 4.92 -2.32 0.0319
Forearm width 5.94 0.42 115 5.96 0.41 6.88 -0.13 0.8982
Thigh width 10.51 1.10 10.48 10.18 0.52 5.12 0.89 0.3862
mit-mif 7.1 0.41 5.80 1.21 0.42 5.83 -0.54 0.5925

an organism by causing flabbiness of the soft tissue
and a fall in the body weight, which is connected
with loss of muscle mass.

In the typologies of body build used in anthro-
pology the body mass is also taken into consider-

ation, besides length and width parameters. In the
case of the group under study measurement of the
body mass was impossible. This may justify the lack
of an explicit relationship between the type of venous
anastomosis and the type of body build, as such
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Table 9. Comparison of the quotient indices of morphological traits in groups MM (n = 10) i NN (n=11)

Index MM NN t-test p
X s v X s v

Length of trunk 30.65 1.01 3.30 29.73 1.40 472 1.70 0.1049
Shoulder - height 20.82 0.82 3.96 20.50 1.26 6.15 0.70 0.4921
B.height — pelvis 16.92 0.96 5.66 16.56 1.26 7.58 0.72 0.4799
Length of arm 20.54 0.58 2.80 20.44 1.03 5.01 0.28 0.7798
Length of forearm 14.83 0.40 2.68 14.77 0.87 5.90 0.21 0.8340
Arm - forearm 12.24 2.93 4.06 72.33 4.30 5.94 -0.05 0.9580
Length of lower limb 51.84 1.06 2.05 52.43 1.73 3.29 -0.92 0.3666
Length of shank 22.76 0.86 3.80 22.56 0.64 2.85 0.60 0.5573
Width of shoulders 68.03 3.74 5.50 69.20 6.86 9.91 -0.48 0.6387
Width of pelvis 55.22 2.92 5.28 55.96 6.41 11.46 -0.34 0.7398
Pelvis - shoulders 81.27 4.22 5.20 80.84 4.24 5.25 0.23 0.8173

a relationship cannot be derived only from analysis
of the build of the skeleton of an individual. When
the morphology of the human blood system is anal-
ysed it is necessary to include the measurements of
the limb circumferences, which indirectly takes into
consideration the muscle mass and the whole body
mass. The examination of any relationship between
type of body build and type of venous anastomosis
should treat living individuals, while the data from
post-mortem studies may be taken as extremely im-
portant material which shows the variety and mor-
phology of the venous system.

Nevertheless, our results confirm the existence
of a considerable differentiation of superficial
venous connections in the upper extremity. Taking
into consideration the previous suggestions that
type N anastomosis (which characterises leptoso-
matic individuals) may be treated as if different in
form from type Y, it can be stated that there are
only two types of connection between cephalic and
basilic veins, one with symmetrical tributaries to
both (M, Fig. 1) and the second with a very com-
plex tributary system to the basilic vein (Y, N, Fig. 2
and 3). Such a conclusion is consistent with the re-
sults of other authors, such as Bozilov and Krechow-
iecki [2, 9, 12] (Fig. 2-4).

Apart from the purely morphological data ob-
tained in the study presented, it should be noted
that there is the possibility of using the results ob-
tained in medical practice. Currently functionally
advanced vein disease is very often pointed to as
being the cause of lymphodoema. In recent years
an increase in venous system disease has been re-

197

Figure 2. M-type venous anastomosis.

ported, especially in the lower limbs. Body position
during work and nature of occupation are among
the most significant factors leading to the appear-
ance of venous disease. Technical development and
economic growth in developed countries has led to
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Figure 3. N-type venous anastomosis.

a decrease in physical activity in society. Unfortu-
nately it is one of the main reasons for the appear-
ance of failure of the venous system in the lower
limbs. One can imagine the social importance of
the problem of chronic failure of deep veins in the
lower limbs, when it is taken into account that in
the USA every year about 900,000 new cases are
reported [6].

An essential problem which is closely connected
with the venous anastomosis issue is that of the lym-
phatic system. It has been found in studies of lym-
phodoema in women after mastectomy that in pa-
tients with Y-shaped venous anastomosis the swell-
ing either does not appear or is insignificant (Jasins-
ki et al. 1999). This observation and earlier findings
confirm the suggestions that the whole volume of
the circulating lympha is not transferred to the blood
system in the region of venous angles. Probably the
small lymphatic vessels can drain the large blood
vessels (e.g. in the extremities) thereby passing part
of the lymph to the blood system. It has also been
pointed out that negative venous pressure could in-
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Figure 4. Y-type venous anastomosis.

fluence indirectly the lymphatic vessels lying near the
venous ones. Nevertheless, this problem remains
a hypothesis and presents itself as the subject of on-
going investigations [4, 14, 15].

CONCLUSIONS

As a result of a dissection of the elbow fossa re-
gion, two fundamental types of venous anastomo-
sis were distinguished:

— with symmetrical tributary veins to v. cephalica
et v. basilica (M);

— with a very rich system of tributary veins to v.
basilica (N, Y).

Individuals with N-type anastomosis are char-
acterised by greater values of longitudinal parame-
ters, which indicates the leptosomatic type of body
build.

In the light of the development of modern tech-
niques in vessel surgery of lower limb diseases, the
conduct of further research on anatomical and mor-
phological pictures of the upper limb venous system
seems to be highly justified.



Ryszard Jasinski et al., Superficial venous anastomosis in the human upper extremity

REFERENCES

. Adadynski L et al. (1992) Dostep naczyniowy do dializ
z uzyciem przemieszczonej podskdrnie na ramieniu zyty
odtokciowej. Polski Przeglad Chirurgiczny, 64, 6: 537-
-541.

. Bozitow W, Jarosinska A, Kazmierczak L (1977) Z badan
nad zréznicowaniem potaczen powierzchownych zyt
przedniej okolicy fokciowej u osobnikéw zywych. Roz-
prawy Naukowe AWF we Wroctawiu, Xlll: 109-124.

. Bry JDL et al. (1995) The clinical and hemodynamic
results after axillary — to popliteal vein valve trans-
plantation. J Vasc Surg, 21, 1: 110-119.

. Degni M (1984) Surgical management of selected pa-
tients with lymphedema of the extremities. J Cardio-
vasc Surg, 25: 481-488.

. Goscicka D, Flesinski P (1992) Zyly powierzchowne
przedniej okolicy tokciowej u dzieci wiejskich. Przeglad
Antropologiczny, 55: 119-123.

. Hagedorn M et al. (1995) In-vitro und In-vivo-untersu-
chungen zur Lokaldesinfektion und Wundheilung. Ha-
utarzt, 46, 5: 319-324.

. Jasinski R, Wozniewski M, Szczepanik M, Wtodarczyk A
(1999) Typy potaczen zyt powierzchownych prze-
dramienia u kobiet po mastektomii. Fizjoterapia, 7
(Suppl 1): 37-41.

. Jasinski R, Zastawski R (2000) Asymmetry of a vein
system in vicinity of the elbow fossa in tennis play-

199

10.

11.

12.

13.

14.

15.

16.

ers. Scripta Periodica lll, “Antropology 2000”, 3: 368-
-376.

Krechowiecki A (1962) Uwagi nad zmiennoscig prze-
biegu zyty odtokciowej u cztowieka. Roczniki Pomor-
skiej Akademii Medycznej, 8: 127-140.

Malinowski A, Bozitow W (1997) Podstawy antro-
pometrii — metody, techniki, normy. PWN, Warsza-
wa-todz.

Marciniak T (1991) Anatomia cztowieka. Il, RU ZSP AM,
Wroctaw.

Mastowski Z (1967) Badania nad zmiennoscig zyty
odtfokciowej u cztowieka. Roczniki Pomorskiej Akademii
Medycznej, 13: 103-118.

Ostapowicz R (1995) Ocena wartosci przemieszczonej
zyty odtokciowej w operacjach przetok tetniczo-zylnych
do dializ. Przeglad Flebologiczny, 3 (2): 70-75.
Szostek M, Skérski M (1996) Choroby naczyn
chtonnych. In: Noszczyk W. (ed.) Przeglad Pismiennict-
wa Chirurgicznego. Fundacja: Polski Przeglad Chirur-
giczny, Warsaw 1995: 192-198.

Wozniewski M (1998) Fizjologiczne podstawy fizjot-
erapii chorych z obrzekami chtonnymi konczyn. Fiz-
joterapia, 6, 4: 28-31.

Zukowski W, Mazurek J (1987) Wplyw przezskérnego
zastosowania nitrogliceryny na wydtuzenie czasu ka-
niulacji zyt podskdrnych. Medycyna Komorki, 23: 113—
-116.



