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SUMMARY

As diameter of microvessel becomes smaller in end- 
to-side anastomosis, some problems in the 
maintenance of patency may accompany the 
process.

Transverse and longitudinal venotomies were 
performed onto the femoral veins of rats, as recipient 
vessels, to create spaces for appropriate 
anastomoses with superficial eqigastric veins as 
donor vessels. The patency rates were assessed and 
compared on the 7th and 21 st days.

In spite of differences in clamping and anastomosis 
times and number of sutures, the patency rates have 
been observed as 100 % in both groups, in the early 
postoperative period. But, in the late postoperative 
period, the results have differred in patency rates in 
favor of transverse venotomy group.

This method, similar to the studies about micro- 
arterial anastomosis, can be considered as an 
appropriate technique of end-to-side microvenous 
anastomosis in clinical practice, because of its high 
patency rate, reduced operation time and decrease in 
the number of sutures.

K ey W o rd s : Microveins, end-to-side
anastomosis, patency

INTRODUCTION

Microsurgical techniques have been adopted by 
many surgical specialties; in each specialty a similar

evolutionary pattern occurs. Recently, the progress of 
microsurgery has been due mainly to the 
improvement of the surgical techniques.

After Linton's study on end-to-side anastomosis, the 
hemodynamical principles of them were put forward 
in details by Lazzarini and Robertson (1, 2). Many 
investigators have determined some advantages of 
end-to-side anastomosis when compared to end-to- 
end ones (3, 4). Most of the experimental studies 
have been made on microarteries because they could 
be manipulated easier than veins (5, 6).

Techniques, used for microvenous anastomosis 
should be selected according to anatomic sites of the 
vessels. If there is no critical vessel network distal to 
the recipient vessel, or the diameter ratio of vessel is 
less than 2:1, end-to-end anastomosis is preferred (7,
8) .

When selecting the most appropriate technique for a 
result with a high patency rate, the simplest one with 
less sutures should be preferred.

The effect of incision type of recipient vessel on 
patency rate was studied in arteries and it was 
determined that transverse incision did better than 
longitudinal one (9-11). But, it has not been studied 
on microveins yet.

MATERIAL AND METHOD

The study was made on 37 Wistar Albino, male rats 
weighing 250-350 g. Femoral veins were selected as 
recipient veins, while superficial epigastric veins 
(SEV) were preferred as donor ones, bilaterally. 
Longitudinal venotomies were performed on femoral
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veins on the right side, while transverse ones were 
done on the left side. All rats were anesthetized with 
intraperitoneal 30 mg/kg ketamin injection. Their 
inguinal regions were shaved and cleaned with 
povidoniodine solution. Zeiss opmi 6 microscope was 
used for vision. The external diameters of femoral 
veins were 1-1.2 mm., while they were 0.5-0.6 mm. 
for SEVs. After exploration, the superficial epigastric 
veins were clamped distally and, ligated next to the 
connection of them with femoral veins and transected 
in both groups. After that, femoral veins were 
clamped at their both sites. Incisions either 
longitudinal or transverse (Fig. 1), were performed by 
just incision with a scalpel. No tissues on the vessel 
wall were excised. The lengths of both incision type 
were about as long as the external diameter of the 
lumens of the SEVs. Then, lumens were irrigated with 
lactated ringer solution including heparin 20 lU/ml. 
Veins were anastomosed with interrupted 10/0 nylon 
sutures by using "back wall first" technique. When 
performing the procedure, we noticed that 6 sutures 
in longitudinal venotomy group and 5 sutures in the 
other group were necessary for an appropriate 
anastomosis. In longitudinal venotomy group, 2 
sutures were placed at the corners 180 degrees 
apart. Thereafter, 2 sutures were placed on the back 
wall first and 2 others on the other side, each 60 
degrees apart. In transverse group, firstly, 2 sutures, 
approximately 75 degrees apart, were placed on the 
back wall and then 3 others, at the same angles were 
put on the other side (Fig. 1).

After anastomoses were completed, clamping and 
anastomosis times were noted (Table I). Firstly, the 
proximal clamp on femoral vein was released and it 
was observed whether there was a back-flow or not. 
After that, the clamp on SEV was released and any

leakage from anastomosis site was observed. At last, 
the distal clamp on femoral vein was released. 
Anastomosis sites were observed and patencies 
were tested by direct inspection and milking test at 30 
and 120 minutes after clamps were released. Results 
were noted when all the procedures were completed. 
Muscles and skin were closed by interrupted and 
continuous suture techniques. The rats were taken to 
separate cages.

Equal numbers of rats from both gropus (n=9) were 
re-explorated on the 7th and 21st days following the 
operation for testing of patency rates by using direct 
inspection, milking test and microangiographic 
evaluation. Positive sign of patency on inspection 
was dilated vessels confirmed by milking test. This 
test was not traumatic when performed gently. Two 
pairs of smooth forceps were used to occlude the 
vessels distal to the anastomosis. The more 
downstream forceps was then removed gently 
creating the empty segment between the forceps. 
The proximal compression was then released and 
rapid filling of the empty segment indicated patency 
of the anastomosis. In suspected cases, patency was 
studied and was confirmed by microangiography. 
When it was performed, all attempts indicated that 
these anastomoses were patent. Negative signs of 
patency in milking test revelated occluded SEVs. 
Occluded femoral veins occompanying the occluded 
SEVs were observed only in two cases from each 
group on the 21 st day of exploration.

Tissue specimens from anastomosis sites of both 
groups were excised randomly for histopathological 
assessment. The data was analysed statistically 
using chi-square test.

Fig. 1 : S chem a tic  appea rance  of anas tom oses  in (a) long itud ina l, (b) transve rse  ve n o to m y g roups.
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Table I: T ypes o f ve n o to m y w ith  com parison  o f th e ir m ean anas tom os is  and c lam p ing  tim es

Type

of

Incision

M ean

A nos tom os is  

T im e (m in.)

M ean 

C lam p ing  

T im e  (m in.)

T ransverse

V eno tom y 13.94 18.07

Longitud ina l

V eno tom y 21 .95 31 .83

RESULTS

We observed that all the anastomoses were patent at 
30 and 120 minutes. The anastomosis and clamping 
times, were both considerably low in transverse 
venotomy group when compared to the other group 
(pcO.001).

Of the 9 rats, explorated on the 7th day following 
operation, 6 anastomoses in the longitudinal 
venotomy group and all anastomoses in the 
transverse group were patent. None of the rats were 
sacrificed and they completed the study. On the 21st 
day of exploration 25 (67 %) of 37 anastomoses were 
patent in the former group, while it was 33 (89%) in 
the latter.

In microangiographic exam, radiopaque materials 
(iohexol) were injected into the lumens of femoral 
veins 10 mm apart the anastomosis site and serial 
graphies (2 pictures in a second) were taken. In the

transverse venotomy group, radiopaque materials 
filled the SEVs by passing the anastomosis sites in 
two seconds following injection. (Fig. 2). The filling 
procedures took place 2 seconds later in the other 
group.

In the histopathologic study of specimens taken from 
patent anastomosis sites on the 21 st day, all the 
intimal, medial and adventitial tissues were intact at 
the anastomosis and peri-anastomotic sites in both 
groups. Inflammatory reaction, deposition of 
hemosiderin pigment or collagen were not observed. 
In some specimens of longitudinal venotomy group, 
blood cell aggregates in the lumen and pre- 
anastomotic dilation were noticed (Fig 3 a, b)

The difference in patency rates between transverse 
and longitudinal venotomy groups was statistically 
significant in the favor of transverse venotomy group 
(p<0.05, Table II).

Fig. 2:
R ad iopaque  

m ate ria l in jec ted  into 

fem o ra l ve in  filling  the 

S E V  by w ay  o f  

an a s to m o s is  s ite  on 

the  21 s t day.
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F ig . 3 - a:

D ila tion a t the 

p re -anas tom o tic  site  

(arrow ed) and 

hea lthy e ry tio cy te s  in 

the  lum en of 

transverse  veno tom y 

group on the 21 st 

day. (Trichrom  X 60)

F ig . 3 - b :

T h ro m b o tic  reaction  

(arrow ed) and 

a n eurysm a tic  d ila tion  

at the  anas tom os is  

s ite  in the  spec im en  

o f long itud ina l 

ve n o to m y g roup  on 

21 s t day. 

(T rich rom  X 60)
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Table II: P atency obse rved  in each  rat and  th e ir rates in transve rse  and long itud ina l ve n o to m y  g roups.

R at No. 

1

T R A N S V E R S E

V E N O T O M Y

P

7. day exp lo ra tion

L O N G IT U D IN A L

V E N O T O M Y

O cc.

2 P P
3 P P

4 P O cc.

5 P P

6 P O cc.

7 P P

8 P P

9 P P

1 P

21. day  exp lo ra tion

O cc.

2 O cc. O cc.

3 P P
4 P O cc.

5 P P

6 P O cc.

7 P P

8 Occ. P

9 P O cc.

10 P P

11 P P

12 P P

13 O cc. P

14 P O cc.

15 P P

16 P O cc.

17 P P

18 P O cc.

19 P P

20 P P

21 P P

22 P P

23 P P

24 P O cc.

25 Occ. O cc.

26 P P

27 P P

28 P O cc.

29 P P

30 P P

31 P P

32 P P

33 P P
34 P P

35 P P
36 P O cc.
37 P P

P atency Rates
C h i-square  w ith  con tinu ity  corr. fac.: 3 .907 , Prob.: 0.0481 
* p<0.05

8 9 % 6 7 %
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DISCUSSION

Problems, manifested during anastomosis of the 
vessels with different diameters made the surgeons 
to consider end-to-side technique. Thus, lots of 
experimental studies were carried out for comparing 
the end-to-end and end-to-side techniques. High 
patency rates in end-to-side anastomoses have been 
reported in many instances, so the surgeons have 
begun to perform this technique in clinical practices 
(1,3, 4).

In spite of all these advances in microsurgical 
techniques and materials, there are still many 
problems about thrombus formation at the 
anastomosis site at either early or late phases (10). 
Many procedures and methods have been 
experienced to find out an effective way to prevent it 
(11, 12). However it is an inevitable end for a 
traumatized lumen. Changes in blood composition, 
statis, intimal rupture, injury to the lumen, clamping, 
sutures accelerate the phenomenon (13).

Using light and scanning electron microscopic studies 
the accelerating role of suture materials on thrombus 
formation was indicated by showing platelet 
aggregates on the sutures just after a few minutes 
following the clamp release (14, 15). Techniques with 
no sutures have been tried, but the results are usually 
unsuccessful (16, 17). So, it is decided that 
decreasing the number of sutures is the best way for 
preventing thrombus formation.

In this study, we notice that ovale space of transverse 
incision of recipient vein at the anastomosis site 
necessitates less sutures than fusioform space of 
longitudinal incision, because the former divided the 
anastomosis site to equal spaces.

In order to maintain patency it is very important to 
select the most appropriate incision type on recipiend 
vessels for anastomoses. Excision of a little piece of 
tissue from the wall of the vessel with larger diameter 
can often suffice. But, it can become a difficult and 
devastating procedure for the vessels as large as 0.5 
mm. in diameter, especially for the microveins 
including thinner vessel walls. (5, 6). Various 
techniques and instruments have been developed to 
overcome all these difficulties (6-9). Storrie et al, 
comparing transverse and longitudinal incisions of 
recipient arteries in end-to-side anastomoses, 
suggested that transverse arteriotomy had a higher 
patency rate (18).

Heden et al proved that longitudinal tensive force on 
vessels was greater than transverse tension (19). So, 
a space open enough for a higher patency rate at the 
anastomosis site can be ensured just in transverse 
incision. Besides, anastomosis of a donor vein to 
recipient one with an open space is an easier 
manipulation. Both necessity of less sutures and 
easiness in manipulation ensured less clamping time 
and traumatizing effect on the vessel wall, which can 
all caus . low patency rates.

In the present study we determined that, only 
transverse venotomies ensured wide enough open 
spaces at the anastomosis sites, due to their elastic 
and muscular structures although they were thinner in 
the microveins. We were able to perform 
anastomoses with less sutures, easy manipulation 
and higher patency rates.

REFERENCES

/ .  Linton RR, M enendez CV. A rteria l Homografts: A 
com p ariso n  o f  the  re su lts  w ith  end-to-side  
anastomoses. Ann Surg 1955; 142:568-572.

2. Lazzarini - Robertson A. Hem odynam ic princip les  
and end-to-side vascular anastomoses. Arch Surg 
1961;82:384-387.

3. Bas L. flandren  J. May JW. End - to  - end versus 
e n d - to -s id e  m ic r o v a s c u la r  p a te n c y  in  
experim ental veins o f  s im ila r and discrepant size. 
Plast Reconstr Surg 1986;77:442-445.

4. Brennen MD, O'Brien B Me. Patency rates in 
end-to-sie anastom oses in the rabbit. B rit J  Plast 
Surg 1979;32:24-28.

5. O odino M. Preferentia l use o f  end-to-side arterial 
anastomoses in free flap  transfers. Plast Reconsti 
Surg 1979;64:673-677.

6. H idalgo AD, Shaw WW, Ronita CM, et al. 
A nostom otic  techn ique and vein grafts: In: Shaw 
W, ed. M icrosurgery in trauma. Hew York: Futura 
Publishing Company Inc, 1987:43-51.

7. Jacobson JH, Suarez EL. M icrosurgery in 
a n as tom o s is  o f  s m a ll vessels. Surg Forum  
1960; 1 1:243-248.

8. Peerles SJ, Qamache FW, H unter IO. Continuous
s u tu r e  m e th o d  f o r  m ic r o v a s c u  la t
a n a s to m o s is .T e c h n ic a l no te . H eurosu rge ry  
1981;8:695-699.

9. Lauritzen C. /I new and easier way to 
anastom ose m icrovessels. Scand J  Plast Surg 
1978,12:129-134.

10. Baxter TJ, O Brien B Mc C, Henderson PH, et 
al. The h is topa tho logy o f  sm a ll vessels fo llow ing  
m icrovascu la r repair. B rit J  Surg 1972:59:61 7- 
621.

11. H arris  OD, F inse th  F, B uncke HJ. The 
m icrovascular anastom otic autogeneous cuff. Brit 
J  Plast Surg 1 9 8 1,-34:50-56.

12. C o len LB, O onza les FP, B uncke  HJ. The 
re la tionsh ip  between the  nu m be r o f  suture and 
the strength o f  m icrovascu lar anastomosis, Plast 
Reconstr Surg 1979;64:325-329.

¡3 . Schw artz SI, R ichardson JW. Prevention o l 
th rom bos is  w ith the  use o f  a negative electric  
current. Surg Forum 1960; 12:46-49.

14. Acland R. Throm bus fo rm a tion  in m icrovascula i 
surgery: An experim enta l s tudy o f  the effects o l 
surgical traum a surgery, 1973:73:766-773.

15. Reidy MA, Schwartz SM. A technique to investigate 
s u rfa c e  m o rp h o lo g y  a n d  e n d o th e lia l ce ll 
rep lica tion  o f  sm a ll arte ries: A Study in acute  
a n g io te n s io n  in d u c e d  h y p e rte n s iv e  ra ts . 
Microvasc Res 1982;2 4 :1 58-161.

16. Danie l RK, O lding M. An absorbable anastom otic  
device fo r  m ic ro vascu la r surgery: Experim ental 
studies, Plast Reconstr Surg 1984;74:329-333.

1 7. Healey JE, Clark RL, Oallager HS, et al. Honsuture 
repa ir o f  b lood  vessels. Ann Surg 1962; 155:817- 
820.

18. S tro rrie  A, M cOeachie I, e t al. Transverse o i 
lo n g itu d in a l a r té r io to m ie s  in  en d -to -s ide  
m icrovascular anastom oses fo r  sm all vessels (1-2 
m m .) M icrosurgery 1990,11:108-114.

19. Heden P. A triangu la r cu tting  a rte rio tom y scissor 
fa c ilita tin g  end-to-side anastom oses. Plast and 
Reconstr Surg 1992;89:353-357.

131


