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Abstract

- Between the ycars 1988-1993, 55 free flaps were
applicd 1o 46 patients at the lzmir Hand and microsur-
gery Hospital. 4 of the flaps failed duce to blood circu-
- lation ‘problem. The percentage of success is 92.7%.
k Rccxpforation was made on 7 patients and 12.7% suc-

“.. cess was attained. 3of the 7 reexplored flaps were sa-

" ved. Our opinion is that, the two most important facts
cffccting the success to be achieved in Flap Surgery
*are meticulous anastomose and close clinical follow up
in the first 3 days of the post operative period.
‘ Kéyk Words: Reconstrictive Microsurgery, Free
" Flaps. ' ‘

' INTRODUCTION:

“Alter the application of the first free flap operation
by Gilowy, Lamb and White in 1972, the level Re-
“constructive microsurgery reached recently, provided
solutions for the loss of skin, tendon, bone, vein and
" - nerves due 1o injuries or for other reasons with onc sta-
: ge operations. In this kind of one stage [ap operations,
* “all the'lacking tissues can be transferred 1o the defec-
ted zonc on one vascular pedicule, together with nerve,
bone and }cﬁdon grafting in the same session (1,3, 4,
~14). Therefore the period to be an in-patient and to de-
termine the extremity shortens, providing possibility
~for carly physiotherapy.

Material and Method

In the & ycar period between 1988-1993, 55 flaps
were applicd on 46 patient. 3 of the patients were fe-
male and 43 of them were male. The youngest patient
was 5, the oldest patient was 67 years old, with an ave-

-rage age of 25.5 years. 4 flaps were applicd on onc pa-
tient and two free flaps were applied on cach of the six
patients (Table 1). The reason of the injurics were de-
termined as 12 traffic aceidents, 20 occupational acedi-
rets, 5 gun injurics, 2 burns, 2 belt injurics, 1 osteom:-
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yelitis, 1 elevator accident, 1 glass cut, 1 sports injury
and 1 injury with unknown reason (Table 1).

Of the 55 frec flaps, 11 were latissimus dorsi, 12
were lateral arm, 9 were radial forcarm flap, 4 were fre-
¢ vasculariscd fibula, 5 were joint transfer, 3 were
transfer of toe to hand, 2 were dorsalis pedis, 1 was ili-
ac wing scapular, 1 was Gracilis flap and one was pos-
terior interosscous artery flap (Table 2)

The operation period was at most 11, at least 5 ho-
urs, with an average of 7 hours. grafts. We used 500
cc/day of Rheomakrodex, double antibiotic, 500 mg/
day of Aspirin and 15-20.000 units of Heparin-if requi-

red- in the postoperative 5 day period. Flap circulation

follow-up was done by clinical temperature, colour and
bleeding controls. The vitality of the flap was followed
by synthigraphy if nonskin vascularized bone graft was
applicd. Synthgraphy was carried out on the postopera-
tive 4th day. The average period of being in-patient was
determined as 7 days and the average hot ischemy peri-
od of the taken flaps were determined as 1.5 hours, Fre-
¢ flaps were applicd on 14 patients (30%). Urgcmly and
on 32 (70%) patients under clective conditions.

. Results

Circulation problem occured in 7 (laps in the posto-
perative period. All of them were reexplored. Venose
trombus was observed on 3 flaps. The flaps were saved
from loss after reanastomose in thesc 3 paticnts. But ar-
tery and venouse trombus were found on the other four
paticnts. These four {laps failed although reanastomose
was done. The defects after the failure of one latissimus
dorsi and one radial artcry flap were covered with {laps
that were rctaken from the donor. Skin grafting was do-
ne after dressing in the defected zone for the failed one
lateral arm [lap and one venouse flap. One problem af-
ter skin grafting occured in the donor zone of a patient
from whom a dorsalis pedis flap and a lateral arm flap
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TABLE |

TYPE OF TYPE OF THE FLAB AND
AGE| SEX INJURY SITE OF THE DEFECT SECONDARY OPERATION -
30 | F [Traftic Accident Left food dorsum Bilateral Lat. Dorsi Flap + Bone Graft
8 | M |Traffic Accident Flexion contracture of right knee and defect of the Righ Lat. Dorsi Flap + Narve Graﬂ
N.Psrenous com.
25 | M [Traffic Accident Open tracture of left cruris Left Lat. Dorsi Flap + Bone Grah ‘ ot
33 | M |Traffic Accident Left Cruris amputation stump Left Lal. Dersi Flap
38 | M {[SensorylLoss Open wound of the right heel Left Lat. Dorsi Flap
28 | M |Traffic Accident Bil.cruris 3.degree open fracture Bil. Lat. Dorsi Flap o
7 M [Elevalor Injuries Left forearm crush injuries Functional Right Lat. Dorsl Flap for Ext. defect :
10 | M [Traffic Accident Bil,Cruris subtotal amputation Bil. Lat. Dorsi flaps - :
15| M [Press Injuries Left hand crush injuries Right Dorsalis Pedis Flap,Free Vasculanzed
Joint transter

30 | M |Traffic Accident Dorsum at the left hand crush injuries Left Dorsalls Pedis Flap

24 | M |Traffic Accident Right cruris -and heel open wound Left Gracilis and left Lateral Arm Flap

25 | M |Machine Injury Dorsum of the 2.and 3. fingers of the left hand Left Lateral Arm Flap
47 | M |Gun shutinjuries  Left hand dorsum Lelt Lateral Arm Flap
30 | M [Press injuries Left hand 3,,4, and 5. fingers subtotal amp. Left Lateral Arm Flap
23 | M [Press Injuries 2. and 3. fingers of the right hand degloving injuries Right Latsral Arm Flap

12 | M |Press Injuries Crush injuries of the right hand Right Lateral Arm Flap

19 | M |Roiling Belt Injuties [Open wound of the right food dorsum * Left Lateral Arm Fiap
25 ] M [Machine injuries  |Skin defect of the left hand dorsum Lett Lateral Arm Flap

(2.,3. and 4. fingers)

23 | 'M IPress injuries Skin defect of the right hand palmar side Right Lateral Arm Flap

19 | M [Burn Contracture |Left hand Left Laterat Arm Flap
38 | M |Press injuries Left hand skin defect Left Lateral Arm Flebi

22 | M [High voltage Inj.  |Right wrist Right Lateral Arm Flap

24 | M [Crush injury Dorsum of the right food Lelt Radial Arter Flap
45 | M [Machine injury Open wound of left hesl Left Radial Arter Flap

14 | M [Traffic Accident  |Amputation of the right forefood Right Raaial Arter Flap

S | M |Trafiic Accident Subtotal amputation of the right arm Left Radial Arter Flap

67 | M |Gunshutinjunes |[Skin defect of the palmar side of the left hand Right Radial Arter Flz»

18 | M [|Machine Injuries |Two segmentary amputation of left forearm Right Radial Arter Flap
35 | M [Crush Injuries Dorsum of the left forearm soft tissue delfect Right Radial Arter Flap with Vasc.Tendon Graft
22 | M [Sport injuries Skin defect of the right heel Left Radial Artery Flap with Vasc.Tendon Graft
55 | M iMachine Injuries Left hand palmar side skin defect Skapular flap '
22 | M [Press Injurias Right hand 3. and 4.fingers subtotal amp. Venous flap for the 3.finger
31 | M [Machine Injuries  |Right hand 4.finger Venous Flap

5 |° M |Rolling Belt Injuries |Right hand 3. and 4. fingers volar side skin defect Venous Hlap for the 4.finger

40 | M [Gun Shut Injuries | Skin defect of the right hand dorsum Right Mc Gregor Free Flap

28 | M [Machine Injuries  |Degloving Injuries of the left forearm - Left Mc Gregor Free Flap

28 | M [Clean injuries Flaxion contracture of the right wrist Right posterior interosseous artery ap

28 | M [Traffic Accident Left cruris subtotal amp. Right vascularized fibula gralt with skin

251 M |Gunshutinjuries |Pseudoartogis of the left humerus Left vascularized fibula graRt with skin

21 | M [Osteomyelitls Lelt bla pseudoarthrozls Right vaseularized tbuls graft

311 M [Gunshutinjuries |Right radius pseudoarthrozis Left vascularized fibula graft
36 | M |[Traffic Accident Bone and skin defect dorsum of the left hand Vascularized iliac Bone graft with skin
31 | M [Machine injuries  [Right hand 2.and 3. finger injuries Vascularized joint transfer 2.->3.

117 1 M {Machine injuries  |Left hand 2.finger PIP injuries Vascularized joint transfer from toe

22 | M |Machine Injuries |2, and 3. fingers amp. from right hand 2. and 3. toes lransier

13 | M |Press injuries Left thumb amp. Right 2.;0e->thumb transfer

of more than 7 ¢m in width were taken. However, the
problems were solved with wound treatment before a
surgical intiative was required. Fracture occured in the
postoperative follow-up period of 2 p’atients on whom
vascularized fibula transfer was made due to tibia de-
fect. Fracture healing was provided with plaster treat-
ment.

Discussion

.

In the recent years, complication after flap applica-
tions has reduced due to the development of microsur-
gical methods and usage of suitable materials. The suc-
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cess percentage of flap operations in literature is bet-
ween 87-98%. In our series of cases this ratio is 92.8%
(34,14).

The unity of vascular structure is dctenmnde byg ~
Doppler in the preoperative period. Angxography w;as‘
not preffered becuse of the risk of destrucling the en-
dotelial structure of the vessels and the high cost of it
(1). To remove the wide soft tissue injuries that occur
in upper and lower extremity 3rd and 4th grade open
fractures and soft tissue defects that appear after bone
fixation, vein and nerve repair in infected pseudoartro-
ses or for the reconstruction of the function lacking
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TABLE #i

FLAP DONORSITES

FLAP NUMBER SURVIVAL NECROSIS CAUSE
LATISIMUS DORSI FLAP ‘
| A- With Skin .6 6 - -
- |B- Without skin 4 3 1 Artery and Vein Trombozis
» C- Functional 1 1 - -
LATERAL ARM FLAP . 12 11 1 Artery and Vein Trombozis
RADIAL ARTER FLAP: '
A- Skin and Fascia 7 6, 1 Artery and Vein Trombozis
B- Skin, Fascla and Vascularized 2 2 - -
Tendon Graft ‘ ‘
GRACILIS
A- With Skin 1 1 - -
B- Without Skin - - - -
VENEUS FLAP - .
A- Arterialize L 3 2 1 .
B- Pure Venous - . - - -
SKAPULAR FLAP " 1 1 . -
FREE MC GREGOR FLAB 2 2 . -
DCIA FLAP -Skin+Bone - 1 1 - .
VASculanzed FIBULA
A- With Skin * ) 2 2 - -
{B- Without Skin' . -~ 2 2 - .
FREE ASCULARIZED JOINT '
|A- Foot o 4 4 - -
B- From nonreplanted finger : 1 1 - -
~ [TOE-TOTHUMB 1 1 - -
- |POSTERIOR INTEROSSOZ 1 1 - -
ARTERIEL FLAB- Fasclal
DORSALISPEDIS .. = 2 2. - -
ITOETOFINGER © 2 2 : )

- muscles, latissimus dorsi muscle with or without skin

is one of the first flaps to be elected due 1o the reliabi-
. lity of the pedicule and the facility to take it in the re-
quired length and width (2,7). Wa also applied latissi-
mus dorsi for covering the soft tissue defects in 10 of
_ our cases and for functional muscle transfer in one.

" Neither wound problem or infection was observed in -

any of the patients. Vascularised bone grafts can be
appliedas with skin with muscle or without skin for
bone defects that are 6 cm. or longer, or for situaions
of insufficient blood circulation in the zone on which
conventional bone graft is to be aplied (12, 13, 16).
We applied vascularised fibula graft on 2 of onr cases
. with skin and on 2 of our cases without skin. We app-

. 7R n

lied vascularised iliac wing graft together with skin on
another patient. Union occured in all of them. We fol-
lowed the vitality of nenskin vascularised bone grafts
with synthygraphy. However we observed. that this
method was not practical for clinical applications, the-
refore we claim that application of bone grafts with
skin is quite a reliable method for clinical follw-np.
Nonunion problem occured in the vascularised fibula
grafts applied on lower extremity, but fractures in fibu-
la appeared after loading. As a result, our opinion is
that it has to be protected wwith brace in the follow-up
period.

The radial artery ﬂap although it creates a cosmetic
problem in the donor zone can be selected for soft tis-
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sue defects that require vascularised tendon graft, as
the diameter of its vessels are sufficient (9, 11).

Radial artery flap is also applied on 2 of our pati-
ents with vascularised tendon graft and on 6 of our pa-
tients for soft tissue defect. Lateral arm flap is the most
commonly applied free flap, because it stays in the sa-
me operation zone and creates no problem in covering
the small defects less than 7-8 ¢m on hand or in cases
that cause skin problem like achilles tendon rupture, as
it creates no problem for donor zone and gives good
cosmetic appearance (6). The lateral arm flap was also
the most commeonly used free flap in our series. The
vascularised joint transfer in children and young pati-
ents is a treatment method to be considered in small

joint injuries on hand together with skin, tendon and ;
bone defects or in multiple joint injuries. Vascularised

joint transfer is also applied on 5 joint of our 3 patients
(10).

Figure 1 - R.A., age 47 male patient, Gun shut injuri-
s of this left hand.
Revascularization of the thumb and for the soft tissue
;{efect of the dorsum of the hand. We used the lateral Arm
lab.

Figure 2 - K.D., age 21, male patient.

Pseudoartrosis of left tibia. He has 6 cm. shortness.

Lengthning was made with [lizarove Method and we
used vascularize fibula grafl.
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In multiple finger deficiencies of hand including
thumb, one, two or more toes can be used to bring
function and aesthetic to the hand (8,15). In one of our
cases the second toe is transferred in the place of
thumb and in another case 2nd and 3rd tbes are trans-
ferred in the place of amputated 2rd and 3rd fingers of
DIP level. 3 arterialize venose flap has been used beca-
use its circulation was more reliable (5). R
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