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MICROSURGERY—INTRODUCTION AND
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Evolution

Like any other art surgery and the surgeon
is in the process of evolution. Ever improvi-
ng understanding of the wound healing repair
and regeneration dictated more respect to the
tissue by way of incereasingly delicate tissue
handling by surgeons of past ages. Presence
of rough surgeons in the pre-war period gave
birth to plastic surgeons and the wars secured
a defined role for the plastic surgeons.

Evolution continued among plastic surge-
ons., Need was expressed to visualise the
areas where no man has ever gone before and
to operate on those structures which are not
sufficiently visible by the naked eye, at least
not good enough to operate. Means of
magnification were then sought and means of
repair by way of fine suture and fine instrum-
ents were then evolved. Process of perfec-
tion and dexterity continued.

The art of operating through optical
magnification is called microsurgey. The
arbitratory limit between vasular surgery and
surgery is  probably three
milimeters. as the outer diameter of the
vessel An operating microscope is an ordi-
nary compound microscope with greater
working distance (about 10 inches) between
object and the lens system and lesser magni-

microvascular

fication.

History

The history before 1960 is not very clear
little controversial. The history of microm-

agnification, microinstrumentation and micro-
hand
Jenseen invented ‘compound microscope in
1590. For many centuries it was used by
microbjologist, histologist and pathologist.
Its use started late after its invention by
surgeons, such as E. N. T. and Ophthalmolc-
gists. In 1921 Carlolof-Nylen® in Sweden as
an E.N.T. surgeon wused it on a case of
chronic otitis media and few cases of pseudo-
fistula symptoms. The first
perform and write about it were JacobsonZ2,
and Saurex who in 1960 performed a success-
ful anastomosis in 8mm size vessel. The
initial difficulty was felt about the suture
material and micor-instrumentation ane so
abou: the micro-technique of anastomosis,
Therefore methods were evolved of non-suture
anastomosis such as ANdrosove’s3 Mechani-
cal stapler (1956), use of chemical adhesive
agents (Bernhard,* carton,® Jacobson,® man-
nax),” use of electro-coagulation technique
(Siegel et®,?,10. all) 1960, Nakayamal?.
pinstapling technique 1962 and Laser beams
1213, in 1965-67 but none of them seems to
stand the test of time. In 1963 Kleinert'4,18
and Kasden performed successful revasculari-
sation of partially severed non viable digit.

technique went in hand. Zacharia

surgeons to

ring

First successful replantation was performed
by Malt1¢(1964). A hand was then replanted
in 1964 by Horn.'7,?® 1In experimental
animal Bunke and Sehulz!® in 1965 perfo
rmed replantation and in the same year Kri-
zek?? performed composite tissue transfer.

In 1972 Mclean and Buncke2?! transferred

*Regional Plastic and Reconstructive Surgery unit Shotely Bridge Hospital Consett, U, K.



MICROSURGERY—INTRODUCTION AND BASIC TECHNIGUH 51

composite tissue in clinical situation using
omentum. 1973 was the

was reported from all over the world by

year when work

various plastic surgeons such as Daniel and
Taylor, Oibrian from Australia, Harii and
Ohomri from Japan.

How to Begin :

The question, how to begin, becomes more
pertinent with under facilitated countries.
Preclinical practice for about a year is essen-
tial before embarking on a clinical case. A
beginner need not have elaborate experimen-
tal or surgical facilities All that is needed
is a pair of 2x or 3.6x magnification loups,
two jewellers forceps and one Iris scissors.

Initial practice could be started by practising
stitching cut on a thin stretched rubber

such as a balloon or a surgical glove stretched
on an empty culture dish. The next step is
to acquire human or nonhuman tissue having
small size vessels, such as ampmntated parts
from operatiug theatre or fresh cadaveric
chicken (Govila A2%#? 1980/ Fig.L.), or even
human placenta (Mcgragor?3 J. 1980), and
to dissect vessels of 1-2mm size vessels, trans-
ect them The
patency of anastomosis is such a situatiot is
checked by irrigating the vessel by a coloured
ink from the other end. A small amount of
Alternatively the vessel could

and praciice anastomosis.

leak is normal.
be longitudinally and examined from inside
for quality of stitches. In cadaveric chicken
the ideal vessel to practice on is the common
carotid artery easily found in the base of the
neck at the thoracic This
provides vessels of. 5 to 3mm size for practice]
(Fig. 2),
that of common digital artery in the human
hand. This could be performed in any room
under ordinary light conditions. If facilities

for laboratory work could be procured such

inlet. area

This vessel is identical in size wsth

as licence and funds then rats’or rabbits’
femoral vessels are even better substitute,

However it must be emphasised that
anastomosis under such laboratory conditions
are totally different from anastomosing in a
clinical situation. The difficulties of clinical
situation such as identification, dissection and
mobilisation of the vessel without producing
perforations by damaging unseen minor arte-
riols or venules from the posterior surface of
the vessels, working in a cavity, difficulties of
differential focus because of poor depth of
field with increased magnification, ond obst-
ruction of operating field by tissues more
proximally placed in the cavity, and working
through varicus fixation devices such as
Hoffman’s frame when working on the lower
limb, importance of clinical judgment and
delay of time in thrombotic obstruction of
circulation through anastomosis, difficulties of
constant irrigation and mopping away fluids
appearing in the field and obstructing it, and
many times working through partially dama-
ged vessels, plus the factor of shear physical
exhaustion after prolonged periods of operat-
ing time producing inevitably tremors and
irritability and perhaps also the responsibility
of keeping the interest alive among the mem-
bers of the team who can not see what is going
on and gradually succumb to less active
participation and monotony are soon realised.
Although execution is technically demanding
the correct decision and painstaking pre-
operative planning share equally in dictating
the final results.

Equipment
1. Magnification system.
2. Micro instruments.

3. Micro sutures.
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Fig. I. Anastomosis in progress shown through microscope, in a I mm size
vessel. Note first stich on the posterior wall. For the clearity of the
pictures a small segment of the posterior wall is left intact.

. .

.

Fig. 2. Showing site for second stitch (could be on any side). Note

one completed anastomosis.

1. Magnification System -

Endless sophisticated devices are now
available in most of the countries. It is
essential to have 2x or 3.6 loup magnification
for initial dissection. Keelers from Great
Pritain make small bulky and cheaper loups

which have adjustable interpupillary distances
as compared to Zeiss which are small, light
and are more expensive. Magnifying pris-
matic telescopic loups up to 8x magnification
are now available, but their clinical applica-
tions seem to be limited at present. Perfectly
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satisfactory work could be done by any
cheaper type of microscope such as one from
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but in complicated situations all the available
facilities such asin a Carl Zeiss opmi 7 P[H
seems mandatory. This gives control of most
of the systems by foot, and a horizontal
movement of lens system. A chair specially
designed for microsurgery is also helpful if
available. In under privileged countries a
table mounted microscope or a portable
microscope with an ordinary stool could do
the more

the same job as sophisticated

methods used in a developed country. Some

of the addresses of the suppliers are given,

Loups
1. Design for Vision Inc. 2. Keeler,
40 East 21st Street, 426, Parkway,
New York. Broomal,
NY 100010, USA

3. Neitz Binocular Loups,
Metro Trading Co. Ltd.
Inugaki Building.

24-5, Asakusabashi, 1 Chome,
Taito-Ku
Tokyo, Japan

Operating Microscope
1. Carl Zeiss, 2. Edward Weck &
Co. Ltd.

444, Fifth Avence, 49-33, 31st Place,

New York Long Island City,
NY 10018 New York
NY 11101
Microinstruments

Same results could be achieved by a set as
small as one needle holder, one pair of sciss-
ors, one straight and one curved forceps and
one pair of microclamps, as by a set having
such as dilator,
clamp approximator, clamp applying forceps,

more instruments vessel

bipolar microcoagulator, microsuction, absor-
bed applicrtor stick and assorted coloured
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manufacturers supplying these instruments.
All these instruments need personal care and

attention when stored,

In designing and selection of these instru-
ments the following points should be consi-
dered. (1) A pen grip is ideal, (2) Length of
the instrument should be such that it rests
perfectly on the first web space without
falling short or projecting too long. (3) No
locking or unlocking devices are incorporated.
(4) A mat finish to avoid light reflection and
eye strain, (5) A light and strong metal
which could stand the effect of time.

Microsuction devices do not work satis-

factorily. A bipolar microcoagulator is a
help and shortens the operating time. A
microclamp exerts 30 to 50 gms of closing

pressure on the vessel wall.

Some addresses of the manufactures are as
follows :—

L. Sparta Instrument 2. Storz Instrument
Corporation, 305, Company, 3365,
Fairfield Ave. Fair- Tree Court Indus-
field, N. J. 07006 trial  Bldg. St
U. S. A, Louis MO 63122

U. S. A,

Microsuture :

Ethicon Laboratories provide 8 to 11/0

nylo_n suture. 10/0 is ideal for vessel anasto-
mosis.

Anaesthesia :

Experienced Anasesthetist is required to
provide long anaesthesia up to ten hours in
complicated cases. A free flap in routine takes
about five hours.

Technique :

(1) Microvascular (2) Microneural 3)
Microlymphatic (4) Microtubular
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Microvascular

An anastomosis could be end to side or

PRURR SN

side or end to end. End to side is preferred at
most centres as it has the following advanta-

ges ¢ —
1. Size disparity is easily matched.
2. Vessel spasm has less effect on the caliber

of anastomosis and even with little spasm
the anastomosis patent.

Different surgeons follow different techni-
ques. I perform anastomosis as follows :—
Two cut ends of vessel are placed close toge-
ther in the most comfortable, siraight, tension
free position, and in such a way that the
vessel axis isin 7 to 1 o’ clock position in the
operating field, by placing them in the appro-
ximating microclamps and by passing a
holding stitch between perivascular tissues
and the surrounding fat in the desired posi-
tion using 4 magnifying loups. At this stage
the loups are taken off and the operating
microscope is brought in the field. Course
positioning of the microscope is done using
the same gloves taking care about the height

of the stool or the chair, and the position of..

the hands. Entire arm from the elbow to the
wrist should rest in a plain horizontal position
without too much pressure or too little contact
with the table. Most of the movements are
on the wrist and fingers, little on the elbow
and minimal at the shoulder. Comfortable
position of the neck is important, too much
forward, backward or position of the head
needing constant active effort is soon tiresome.
Now the gloves are discarded and a fresh
pair is put on. Sterilised plastic caps are
mounted on the adjusting screws of the
microscope and final adjustment is performed.

The field of operation is irrigated by ordi-
nary 10cc syringe with a thin needle by no-
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rmal saline to remove blood or any other fluid
which obstruct the proper vision. Vessel
handiing is kept to a minimum. I do not
strip a cuff of adventitia as I do not think it
makes any substantial difference, Any loose
tags of adventitia which are popping in to
the lumen of the vessel could be a nidus for
thrombosis, and so I remove them.

I do not put any guide stitches as descri-
bed by some workers. I put the starting stitch
at the centre of the posterior wall (Fig. 3 to 9)
Then a stitch is put on either side of it and
this sequence of stitching is carried on until
the entire posterior wall is stitched and then
stitching is completed on the anterior wall
from one end to the other. The width and
the spacing of the stitch is roughly the same
as the thickness of the vessel wall. Arteries
being thicker walled need less stitches than
veins which are thin walled. Usually Imm
size vessel needs about 9 stitches and 2mm
size vessel needs 14 stitches, Distal clamp is
removed first then the proximal. Small leaks
for a few minutes is normal, and leak in the
form of a jet needs another stitch in that

-position, which could be put without reappli-

cation of microclamp. Mechanical dilatation
of ihe vessel is sometimes the cause for the
spasm and should be avoided. If a vein graft
goes in the spasm as it most often does it is
best solved by closing it at one end and then
ballooning it by normal saline from the other
end by a syringe with pressures as high as
possible manually. This perhaps damages the
media s) badly that it loses its properties to
contract. This should be performed when the
graft has not been anast>mosed. No chemical
method to overcome the vessel spasm has been
satisfactory. End to side anastomosis is per-
formed in a similar fashion. A hole which is
bigger is perferred than one which is smaller.
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Fig. 3. Showing a loup of thread around the needle holder and
making of a knott.

Fig. 4. Showing use of double throws in the first loup, subsiquent

loups are single throws.

Ly
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Fig. 5. Showing bite in the anterior wall.

M,

Fig, 6. Showing bite completed in the anterior wall,

—
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Fig. 7. Showing making of the knott in progress.

Continuous sutures are to be condemned in
any situation by a beginner. It becomes esse-
ntial to stitch the posterior wall first in this
situation as vessels can not be turned ones the

anterior wall is anastomosed.

Microneural :—

Various techniques are used, suchas (1)
Epineural Repair (2) Perineural Repair. (3)
Epi Perineural Repair. (4) Fascicular Repair.
(5) Fascicular Group Repair and (6) Nerve
Wrapping.

The heart of the problem is the proper
matching. The knowledge of microanatomy
of the nerve is of very little practical help.
The more nerve dissected into fasciles more
the chances are lost of proper alignment,

When a nerve is viewed through micros-
cope it seems to have one outer sheath termed
as epineurium, which wraps longitudinally
placed cords called fasicles. ‘These cords are
in groups of various sizes. The same material
which forms the epineurium seems to fill the

8

rest of the space between fasciles holding them
in place.

Comparable results of different techniques
by one surgeon has not been reported. Micro
repair improves the result by 30% as com-
pared to repair without magnification.

The most practical way of repair seems to
be epiperineural. The needle is passed in the
epineurium including the perineurium of the
underlying fasicle, similar bite is taken on the
other matching end of the nerve and the knot
is tightened. Initialstitches could be by 8/0
nylon which has a greater strength to hold
the ends together, ‘

In a secondary repair excision of fibrous
end is the most important part.

Microlymphatic

Lymphaticovenous anastomosis in pbstru-
ctive secondary lymphoedema is technically
possible. Long term results of the patency
are encouraging. Identification and the mo-
bilisation of the lymphatic vassd is difficult,



Injection of 2.5Y%, patent blue in the foot
colours the lymphatic vessels up to the groin.
Through the vertical incision in the groin
dissection under 4 X magnification is carried
Widest
available trunk is used. Similar size vein in
the vicinity in the dissected clamps is applied

only to the vein, and is cut. Lymphatic vessel
is also cut the anastomosis is performed end

around and between femoral vessels,

to end.
and then through the lymphatics.

Suture is passed in the vein wall first
Number of
stitches depends on the size of the vessel.
When the clamp is initially removed a back-
flow is seen in the lymphatic vessel from the
vein for 2 to 3mms. This disappears on the
massage of the limb. Patency rates of 749

and 909%, (Yamada) has been demonstrated.

Microtubular

Mfcrosurgical technique has been applied
in the reconstruction of the fallopian tubes,
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vas diferens, traumatic penile amputation and
intestinal transfers,

Fa!l 'an Faohae

opian Tubes

8/6 to 10/0 nylon is used, several interrup-
ted stitches are passed through the full thick-
ness of the vessel wall. Rotation of the clamps
by 180" facilitates stitching of the posterior
wall.

Vas Deferens

It is repaired in two layers. First layer
repairs the lumen only and the second layer
repairs the outer wall. This technique can be
used for the fallopian tubes. Lumen to lumen

continuity is better maintained by this
technique.
Penile replantation and the intestinal

transfer utilises basic techniques of microsur-
gery for the anastomosis of the vessel of the
The rest of the method uses
general principals of surgery.

grafted segment,
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