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Experimental Work in Vascular Microsurgery :
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Abstract

Thisis a preliminary experimenta study on 30 human placentas as a model for microvascular practice .
two types of vascular anastamotic techniques were practiced , end — to end and — to — side anastamoses
on 78 vessels including both arteries and veins . vessels of different sizes where divided and
reanastamosed under the operative microscope . Absence of a dynamic circulation was the main
disadvantage of the human placenta when used as an aternative modd for microvascular prectice,
otherwise it was very practical , cheep and has many features in common with the clinicd situation .

This study shows that arterial anastamoses is easier and less time consuming than venous anastamoses
and shows also that end — to — end anastamoses is technically easier and less time consuming than end
— to — side anastamoses using the same suture material and vessels of the same size group .
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Basic Anastamotic Techniques

Technique of End — to — End Anastamoses (2,1, 3):

1 — Anterior — wall — first microvascular anastamotic technique .
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Figurel End - to - End anastamoses
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2 — Posterior — wall — first microvascular anastamotic technique [4]:

3 — The Lauritzen technique of microvascular anastamoses [5]:
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Figure 2 anastamoses technique

Figure 3 End - to — end venous anastamoses

End — To - Side

Technique :

Anastamoses

If only a single vessd maintains
the viability of an extremity , it can't be
sacrificed as the donor vessel for an
end — to — end anastamoses , and an
end — to — side repair must beused .

Marked size discrepancy also
demand this method [1] . An Acland
single clamp is placed on the vessel to
be transplanted as a lateral branch .

Adventoplasty is carried out in the
same way as for end — to — end
anastamoses The vessal is then
brought to the main artery , which is
isolated on a plastic field . An Acland
double clamp is put onto the isolated
main artery , care being taken to apply
the frame to the sde of the artery
opposite to that to which the lateral
branch is to be united , so that the
frame can subsequently be removed

[2].
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The arteriotomy into the donor
vessel is the mos critica and
irreversible step in the procedure [6] .
The arteriotomy may be done by
excising a' wedge ' of vessel wall with
straight scissors , or it may be started
with a microknife and enlarged
carefully to an dliptical or circular
defect with micro scissors . The
arteriotomy must match the size of the
vessel to be anastamosed [1] .

With the aid of a counter — loop , a
stay suture is inserted , first transfixing
the end of the lateral vessdl and then
attaching it to the proximal end of the
longitudinal incision in the main artery
. A second stay suture is placed 180 °
from the first .
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Figure4 End - to — side anastamoses .

The human placenta has many vessels
traversing it's fetal surface . A variety
of szes is available down to vessels of
diameter 1 mm . Selection of a suitable
artery can provide a vessel that can be
satisfactory used for microsurgical
practice where other preparation are
not available , the human placenta
appears to offer a reasonable , cheap
and readily available alternative [7] .
Human placenta has been investigated
in an attempt to develop a non —
animal modd for microvascular
research and practice , with a dynamic
artificial circulation [8].
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After completing the side facing the
surgeon , the first suture , which was
left long can be pulled over the vessel ,
alowing visuaization of the back wall.

The number of gitches will depend
on the caliber of the transposed vessal ,
but alarger number is needed in this
procedure than in end — to — end
anastamoses . A total of eight
dtitches is required for vessels with
diameters of less than 1.5 mm , as
compared to only six stitches in end —
to — end anastamoses . The single
clamp on the latera branch is removed

first , followed by the digtal clamp of
the double clamp , after 30
seconds , the proximal clamp is

removed and the procedure is then
concluded [2].

/ ,i/

Materialsand Methods

Materials

An experimental study is carried out
on 30 placentas for training on
vascular microsurgery . The study was
accomplished in our lab of plagtic and
reconstructive surgery in AL — Wasity
Hospital during 2007 .

All placentas were collected from the
obgetric unit from AL - Elweya
Hospital for  Gyneacology and
Obgtetrics .
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Placenta with obvious damage to the
foetal surface were discarded . Seventy
— eight vessels of different caliber's
were divided and reanastamosed , 45

anastamotic techniques were practiced
,end — to — end and end — to — side
anastamoses . The diameter of the
vessels ranged between 1 mm and 2

arteries and 33 veins . Two types of mm .

Instrumentation

No .5 Jewelersforceps 1 pair

Angled forceps 1 pair

Curved tip needle holder 1

Westcott scissors 1

Vannous scissors 1

Single microvascular clamps 3 pars

Method within by incisng the vessel
_ _ _ longitudinally at the site of the

Using an operating microscope , anastamoses

anastamoses of a number of arteries
and veins of different externa
diameters were performed at varying
distances from the insertion of the
umbilical cord to the periphery of the
human placentas .

8-0,9-0,10- 0 Monofilament
Nylon sutures were used for the
anastamoses and an average of 9
sutures (range 6 — 12) were required to
complete the repairs These
anastamoses were tested by perfusing
the vessel with saline or Indian ink in
order to observe leaks and by
examining the anastamotic line from

With all placentas , the chorion was
incised and reflected of the fetal
surface to expose the vessels . The
whole placenta is then washed in warm
water and gently and repeatedly
squeezed from the periphery inwards
toward the insertion of the cord until
no more blood emerges from the
lumen of the vein .

Surgical Technique : Microvascular
Anastamoses:

a— End - to - end anastamoses :

b - End — to — side anastamoses :
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Results

Table 1 Represents the Number of anastamosed Vessels

Types of the vessel Number Percentage
anastamosed

Artery 45 57.69 %
Vein 33 42.31 %
Tota 78 100 %

Table 2 The anastamotic techniques used

Anastamotic

Technique Typeof thevessel | No. of thevessdls | Percentage
Artery 40 51.28 %

End-—to - end Vein 29 37.18 %
Artery 5 6.41 %

End-—to - side Vein 4 5.13 %

Table 3 Thediameters of the anastamosed vessels

Diameter of the vessel Artery Vein
2mm 11 11
1.5mm 18 11
1 mm 16 11
Tota 45 33
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Table 4 Represents the suture size used in the anastamotic techniques

Suture size Diameter of the vessel Number of the vessels
8-0 2mm 22
9-0 1.5 mm 29
10-0,11-0 1 mm 27

Table5 Represents the maximum and minimum time needed for anastamoses

Maximum period of time needed for

Minimum time needed for

anastamoses anastamoses
End - to- End End — to— side End - to- End End — to — side
45 min 50 min 20 min 30 min

Both maximum and minimum time
needed for end — to — side anastamoses
are more than that needed for end — to
— end anastamoses This time

represents the period counted from the
beginning of insertion of the first stitch
to the time of insertion of the last
stitch.

Table 6 Represents the patency rate of anastamosed vessels according to the diameter

of each vessdl

Diameter | Type of | Number | Patent % Not %

of the | the vessl patent

vessel

2 mm Artery 11 9 818 2 18.2
Vein 11 8 72.8 3 27.2

1.5mm Artery 18 15 83.3 3 16.7
Ven 11 7 63.6 4 36.4

1 mm Artery 17 13 76.5 4 235
Vein 10 6 60 4 40
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Patent arteries are more than patent
performance of
anastamosesin all sizes of the vessels .

vens after

Table 7 Represents the average time needed for End — to — end and End — to — side
anastamoses of the vessels with different diameters

Type of the | Diameter Anastamoses | Number Average time
vessel of anastamoses
Artery 2mm End—to—end 6 25 min
Artery 1.5 mm End-to—end | 18 30 min
Artery 1 mm End-to—end | 17 35 min
Vein 2mm End—to—end | 7 30 min
Vein 1.5 mm End—to—end | 11 35 min
Vein 1 mm End-to—end | 10 40 min
Artery 2mm End-to—side | 5 35 min
Vein 2 mm End-to—side | 4 45 min

* The smaller the sze of the vessd , the smdler the size of the stitch , and the more
the period of time needed for anastamoses .

Table 8 Representsthe average period of time needed for anastamoses

Type of anastamises Type of the vessel Average period of time
needed for anastamoses

End - to — end Artery 30 min

End — to — end Vein 35 min

End - to - dde Artery 35 min

End - to— dsde Vein 40 min

The mean 35 min
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End — to — side anastamoses is more
time consuming than end — to — end
anastamoses in both arteries and veins.
Venous anastamoses is more time
consuming than arterial anastamoses in
both end — to — end and end — to — side
anastamoses .

Discussion

Microsurgery is fast ganing
importance in many fields of surgery .
However , it is dill technically
demanding and time consuming
procedure . The basic techniques of
End — to — end and End — to — side
anastamoses using interrupted sutures
are well established . The am of this
study is creation of a group of medical
staff and substaff capable of dealing
with this fine and delicate branch of
surgery . Although , this will be very
slow and gradua and need practice and
insistence from all members of the
team . The relatively large size of the
placental vessels has been sited as a
major disadvantage . However , by
using vessels on the periphery of the
placenta having an approximate
diameter of 1 mm, a reasonable
simulation is proved and if a good
microvascular  techniqgues can be
learned on vessels of this size , it is
relatively straight — forward to apply
them to smaller vessels . Vessels of
this range are appropriate for learning
the skills of dissecting the vessels |,
applying microvascular clamps and
anastamotic techniques. The major
criticism of placenta as a model for
microvascular anastamoses technique
is the difficulty of assessing the quality
of the anastamoses. Observing the
suture from within certainly provides
informations about the spacing and the
depth of bite but does not necessarily
indicate that the anastamoses would be
patent or leak proof. Similarly, the
information obtained by perfusing the
anastamoses with saline or dye is also
limited and may be mideading . Large
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leaks rapidly flood the operative field
and are difficult to differentiate from
smaler leaks which, in clinica
practice, may spontaneously stop.
Exposure of an artery and vein requires
incison and reflection of chorionic
membrane, followed by elevation of a
segment of vessel from the underlying
placental stroma . Thisis more difficult
in the case of veins because these
vessels have more delicate walls and
have a more intimate fusion with the
placenta. Arteries are thus easer to use
for microsurgical practice and vessels
of the order of 1 mm in diameter can,
if desired, be dissected out. Larger
vessels have thicker and more
convoluted walls, this does not prevent
useful practice. Suture anastamoses of
small vessdls is time consuming and
tedious and demands long and
continuous training if high patency
rates to be regularly achieved . 30
human placentas with 45 arteries and
33 veins of different calibers had been
included in this study in a random way.
We think that selection of these vessels
in a systematic way makes our results
more informative and more applicable.
End — to — end anastamotic technique
was used in atotal of 69 vessds, while
end — to — side anastamoses was used
in a total of 9 vessls only , this
difference made the results of end — to
— dde anastamoses less informative .
Larger number of end — to — side
anastamoses will be more reliable for
making a comparison between the two
techniques . Nylon was the only suture
material used in this study in order to
achieve the same effect on the fina
results. The vessds included in this
study were of three size groups, 2 mm
, 1.5 mm and 1 mm in externd
diameter. Positive results in the
patency rate related directly to the
diameter of the vessels and suture size
in both end — to — end and end — to —
sde anastamoses. These reaults
explained by the easier manipulation

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Medical Jour nal of Babylon-Val. 7- No. 1-2 -2010

2010 - (ALl g oY) asad) - agbad) alaal) -dudal) Ll Adaa

and handling specially in the arterid
anastamoses , and this is similar to
results achieved by other studies . The
difference in the maximum and
minimum time needed for both end —
to — end and end — to — dide
anastamoses due to long operative time
(50 minutes) needed for performance
of our early trials in microvascular
anastamoses , and the short operative
time (20 minutes) in our last trials after
months of training, indicating the
importance of aregular and continuous
training on the final results.

Conclusions

1 - The increasing use of
microsurgical techniques in clinica
work is inseparably linked withregular
experimental laboratory work to learn
the basic techniques of microsurgery ,
to test the clinical applications of new
manoevres and to extend the frontiers
of transplantation and replantation
surgery .

2 — The human placenta is usualy
freely obtainable from a nearby
obstetric unit and has a large number
of eadly accessble vessels on it's
foetal surface . The variety of sizes and
number of vessels readily available on
the placental surface make this organ a
very reasonable alternative to other
preparations such as cadaveric tissues,
sheaps brain or even fresh dead
chickens .

3 — Handling of the vessels is more
difficult in the case of veins . Arteries
are easier for microsurgical practice .

4 — As step towards performing
clinica microvascular surgery , it is
mandatory to practice and acquire skill
in the use of microscope ,
microinstruments and tissue handling
under magnification .

5 - Both end—to—end and end — to —
side anastamoses should be practiced
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and mastered in any experimenta
study in order to apply it safely in the
clinical work .

6 — Other aspects of microsurgery
training can not be practiced in non
living modes like postoperative
occlusion of the anastamosed vessel by
various causes which may occur later
on , and management of such cases, so
experimental animals are preferred in
these situations .
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