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Results of peripheral nerve reconstruction by autograft

Matejcik V, Steno J, Benetin J, Kuchar M

Vysledky rekonstrukénych operacii periférnych nervov
autotransplantatmi

Abstract
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Objectives: This paper presents the results achieved in micro-
technique surgeries performed during a 15-year-long period
(1985—1999). By performing surgeries on 60 patients, 63
nerves were treated.

Material and methods: In 42 patients with injuries of periphe-
ral nerves of upper extremities, 45 nerves were reconstructed
by autografts. 14 patients were subjected to reconstructive
surgeries on peripheral nerves of lower extremities. In 4 pa-
tients we reconstructed the facial nerve by means of autograft.
The analysis of surgical effects has been made in dependence
on indicators as follows: period elapsed from injury to surge-
ry, age of patient, nature of injury, length of autograft, loca-
tion of injury, kind of nerve inflicted.

Results: When assessing the results of reconstructive surge-
ries of peripheral nerves of lower and upper extremities we
observed a big difference on the behalf of upper extremities.
High efficiency can be seen in tibial nerve surgeries of lower
extremities. In general we achieved good results in facial ner-
ve reconstructions.

Conclusion: The crucial factor that has an impact on the re-
sult of surgery is that of the time which elapsed from injury
to reconstructive surgery. The factor is especially marked in
younger patients. (7ab. 7, Ref. 15.)

Key words: peripheral nerves surgery, nerve suture, nerve
graft, repair result.

As a result of injury a nerve damage of various degreee of con-
sequence may occur which occasionally requires reconstructive
intervention. The goal of such reconstructive intervention is to
achieve maximum motor and sensitivity improvements in the dis-
tal denervated part. We apply nerve grafts to cover the gap betwe-

Abstrakt
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Vysledky rekonstrukénych operacii periférnych nervov autotran-
splantatmi
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Vychodisko: Tato praca prezentuje vysledky 60 operacii vykona-
nych mikrotechnikou, u 60 pacientov, pri oSetreni 63 nervov za
15 rokov, od roku 1985, do roku 1999.

Subor a metody: 42 pacientom s poraneniami periférnych
nervov hornych koncatin bolo rekonstruovanych 45 nervov
za pomoci autotransplantatu. 14 pacientom boli urobené re-
konstrukéné operacie na periférnych nervoch dolnych konca-
tin. 4 pacientom bol autotransplantatom rekonstruovany tva-
rovy nerv.

Analyzu efektivnosti operativneho vykonu sme vykonali v zavis-
losti od nasledujucich ukazovatel'ov: doba od trazu po operaciu,
vek pacienta, dlzka autotransplantatu, charakter poranenia, vys-
ka poranenia, druh poraneného nervu.

Vysledky: Velky rozdiel v prospech nervov hornych koncatin
sme pozorovali pri vyhodnocovani vysledkov rekonstrukénych
operacii na periférnych nervoch hornych a dolnych koncatin.
Pri operdciach dolnych koncatin je vysoka efektivnost’ pri n.
tibialis. Dobré vysledky sme dosiahli pri rekonstrukciach tva-
rového nervu.

Zaver: Rozhodujicim faktorom ovplyviujicim vysledok opera-
cie je Cas od urazu po rekonstruként operaciu. Toto je vyrazné
u mladSich pacientov. (Tab. 7, lit. 15.)

Klucové slova: traumaticka 1ézia periférného nervu, nervovy
transplantat, rekonstrukéné operacie periférnych nervov.

Nasledkom trazu mozu vznikat’ poskodenia nervu rézneho
stupna zavaznosti, ktoré si niekedy vyzaduji rekonstrukény vy-
kon. Ciel'om rekonstrukénej operacie je dosiahnutie maximal-
nej motorickej a senzorickej upravy v distalnej denervovanej
Casti. Nervové transplantaty vyuzivame na preklenutie medze-
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en both endings of the affected peripheral nerve, which can not to
be put near without causing at least a minimum tension.

The first, however, unsuccessful reconstructive surgery by
means of an autotransplant was carried out by Albert in 1876 (1).

Bielschowski and Unger (2) worked out an extensive research
paper on nerve transplants. In their paper they pointed out the worse
results in applying nerve stems in contrast to cutaneous nerves.

Foerster (5, 6) introduced the application of nerve grafts into
clinical practice.

Millesi (10, 11, 12) was the pioneer in autotransplants, who by
introducing microtechnical methods restored trust in autotransplants
when being applied in reconstruction of the peripheral nerves.

Patients and methods

At the neurosurgical clinic of the Medical Faculty at the Co-
menius University in Bratislava 685 patients with peripheral ner-
ve injuries were subjectad to treatment in years 1985—1999. The
surgeries were performed by means of microtechnique in 60 pa-
tients (8.8 %) and nerve grafts treated their nerves. In 58 cases
(96.7 %) we used sural nerve for an autotransplant. The target of
our research paper is to assess the achievements in reconstructive
surgeries performed by nerve graft, which were carried out at our
clinic. We analysed results of surgeries in patients who were sub-
jected to treatment of peripheral nerves of the: hand — 42 pa-
tients, legs — 14 patients, facial nerve — 4 patients.

Upper extremities

The total number of 42 patients comprised 37 males and 5
females. The average age was 36 years. The average time elapsed
between the primary treatment and the surgery at our clinic was
8.2 months. The extremely long period — over 12 month was in 9
patients. In 42 patients we reconstructed 45 peripheral nerves of
the hand: 12 reconstructive surgeries of median nerve (26.7 %),
18 reconstructive surgeries of ulnar nerve (40.0 %), 9 reconstruc-
tive surgeries of radial nerve (20.0 %). The reconstruction of two
nerves (ulnar and median) was accomplished in three cases.

Lower extremities

The total number — 14 ipatoemts cpmsosted of 9 males and 5
females. The average age was 39.7 years. The average period elap-
sed between the primary treatment and the surgery at our clinic was
203 days i.e. 6.7 months. In 5 cases the period exceeded 12 months.
We reconstructed 14 peripheral nerves of the leg in 14 patients and
thereof: 10 reconstructive surgeries of fibular nerve (71.4 %), 2 re-
constructive surgeries of sciatic nerve, 1 reconstructive surgery of
femoral nerve, 1 reconstructive surgeries of tibial nerve.

Face

The facial nerve was reconstructed in four cases — in two ma-
les and two females, in average age of 47 years. In two cases we
used nerve “auricularis magnus” as a graft and sural nerve in the
next two. The primary treatments were carried out at the other
hospitals. Lesions of the sinews nearly always accompanied an
injury of the peripheral nerves. Only in one case the injury proved
an isolated peripheral nerve injury. All surgeries were performed
by microtechnical methods. Nerve grafts were loosely inserted bet-
ween both endings of the nerve as to overlap them by 5—10 milli-

ry medzi dvoma koncami poskodeného periférného nervu, kto-
ré mézeme vzajomne priblizit’ bez pouzitia hoci minimalneho
napitia.

Prvi, no neuspesnu rekonstruként operaciu autotransplanta-
tom uskutoénil Albert roku 1876 (1).

Bielschowski a Unger (2) urobili rozsiahlu §tadiu o nervovych
transplantatoch. Poukazali v nej na horsie vysledky pri vyuzivani
nervovych kmenov na rozdiel od koznych nervov.

Foerster (5, 6) zaviedol pouzivanie nervovych transplantatov
do klinickej praxe. Priekopnikom v autotransplantatoch bol Mil-
lesi (10, 11, 12), ktory zavedenim mikrotechniky vzkriesil doveru
v autotransplantaty pri rekonstrukeii periférnych nervov.

Pacienti a metodika

Na Neurochirurgickej klinike Lekarskej fakulty Univerzity
Komenského v Bratislave sme v rokoch 1985—1999 osetrili 685
pacientov s poraneniami periférnych nervov. 60 pacientom (8,8 %)
boli operacie urobené mikrotechnikou a nervy osetrené nervovym
transplantatom. V 58 pripadoch (96,7 %) sme ako autotransplan-
tat pouzili n. suralis. Cielom tejto prace je vyhodnotenie vysled-
kov rekonstrukénych operacii nervovym transplantatom na nasej
klinike. Analyzovali sme vysledky operacii pacientov, ktorym boli
osetrené periférne nervy: ruky — 42 pacientov, nohy — 14 pa-
cientov, tvarovy nerv — 4 pacienti.

Horné koncatiny

Z celkového poctu 42 pacientov bolo 37 muzov a 5 zien. Ich
priemerny vek bol 36 rokov. Priemerna doba medzi prvym oset-
renim a operaciou na nasej klinike bola 8,2 mesiaca. Extrémne
dlha, vyse 12 mesiacov, bola u 9 pacientov. 42 pacientom sme
rekonstruovali 45 periférnych nervov ruky, 12 rekonstrukénych
operacii n. medianus (26,7 %), 18 rekonstrukénych operacii n.
ulnaris (40,0 %), 9 rekonstrukénych operacii n. radialis (20,0
%). V 3 pripadoch sme rekonstruovali dva nervy (n. ulnaris a n.
medianus).

Dolné koncatiny

Z celkového poctu 14 pacientov bolo 9 muzov a 5 zien. Ich
priemerny vek bol 39,7 roka. Primerna doba medzi prvym oSetre-
nim a operaciou na na$ej klinike bola 203 dni, t.j. 6,7 mesiaca.
VySe 12 mesiacov bola u 5 pacientov. 14 pacientom sme rekon-
Struovali 14 periférnych nervov nohy. Z toho bolo: 10 rekonstruc-
nych operacii n. fibularis (71,4 %), 2 rekonstrukéné operacie n.
ischiadicus, 1 rekonstrukéna operacia n. femoralis, 1 rekonstruk-
¢na operacia n. tibialis.

Tvar

4 pacientom (2 muzi a 2 zeny) v priemernom veku 47 ro-
kov sme rekonstruovali tvarovy nerv. V 2 pripadoch sme ako
transplantat pouzili n. auricularis magnus a v 2 pripadoch n.
suralis.

Vsetci pacienti boli primarne oSetreni na inych pracoviskach.
Poranenie periférnych nervov bolo takmer vzdy sprevadzané 1é-
ziami §liach. Len v jednom pripade §lo o izolované poranenie pe-
riférného nervu. Vsetky operacie boli vykonané mikrotechnikou.
Nervové transplantaty boli vol'ne ulozené medzi oba konce nervu
tak, aby ich presahovali v zavislosti od dizky transplantatu o 5—
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metres, depending on the length of the transplant. Their number
varied from 2 to 4. The fascicles or their bundles were stitched
together by stitching kit “No. 8”. We usually made 3—+4 stitches
on one fascicle. We had carried out a set of post-surgery tests upon
all our patients and based on them we determined the degree of
sensitivity recovery and motor improvement. While carrying the
assessment, we applied Sedoncos (1975) classification. The motor
improvements were assessed pursuant to 5-point scale and those
representing degree of the sensitivity improvements according to
4-point scale. M4 and S3 or higher improvements were deemed
excellent and very good. M3 and S2 improvements were classi-
fied as “good”. Results such as M0-M2 and S0-S1 were conside-
red insufficient.

Classification of the motor functions

MO — no contractions,

M1 — recovery of perceptible contraction in proximal and distal
muscles,

M3 — recovery of function in both proximal and distal muscles
to such extent that all important muscles are capable of
sufficient response against resistance,

M4 — ditto as M3 with addition, that all synergy and indepen-
dent exercises/movements are possible,

MS— full improvement.

Classification of the sensitivity functions

SO — absence of sensitivity in nerve area,

S1 — recovery of'a deep cutaneous sensitivity to pain within ner-
ve area,

S14+ — recovery of a superficial cutaneous sensitivity,

S2 — recovery of a superficial cutaneous sensitivity to pain and

partial tactil sensitivity,

S2+ — ditto as S2 with a slight response in addition,

S3 — recovery of both a superficial tactil sensitivity and that to
pain in nerve area and disappeared paraesthesia,

S3+ — ditto as S3 and a partial improvement in two-point discri-
mination sensitivity,

S4 — full improvement.

In all patients the EMG test made before surgery showed de-
nervation. The repeated post — surgery tests were made to all pa-
tients. An analysis of the effects after surgery was performed in
relation on the general factors, which impact on the result of the
surgery in dependence on:

— time from the injury to the surgery (Tab. 1),

Tab. 1. Time from the injury to surgery.
Tab. 1. Doba operacie od urazu.

10 mm. Pocet transplantatov bol 2—4. Fascikuly alebo skupiny
fascikulov sme spajali Sicim materidlom hodnoty 8.0 a spravidla
sme na jeden fascikul davali 3—4 stehy.

Vsetkym pacientom sme urobili pooperacné testy, pomocou
ktorych sme urcili stupen navratu citlivosti a motorickej upravy.
Pri vlastnom hodnoteni sme postupovali podl'a Sedonove;j klasifi-
kacie (1975). Motoricku upravu sme hodnotili podl'a 5-bodovej
Skaly a stupen Upravy citlivosti podl'a 4-bodovej skaly. Za vybor-
né a vel'mi dobré vysledky sme povazovali upravu M4, resp. S3
a vyssie. Za dobré M3 a S2. Vysledky M0-M2 a SO-S1 sme pova-
zovali za nedostatocné.

Klasifikacia motorickych funkcii:

MO — Ziadne kontrakcie,

M1 — névrat hmatnej kontrakcie v proximalnych svaloch,

M2 — névrat hmatnej kontrakcie v proximalnych a distalnych
svaloch,

M3 — navrat funkcii v proximalnych a distalnych svaloch také-
ho stupna, ze vsetky dolezité svaly su schopné dostatocne;j
akcie voci odporu,

M4 — névrat funkcie do M3 s doplnenim, ze st mozné vsetky
synergické a samostatné pohyby,

M5 — kompletna naprava.

Klasifikacia senzitivnych funkcii:

SO — nepritomnost citlivosti v zéne nervu,

S1 — navrat hlbkovej koznej bolestivej citlivosti v zone ner-
vu,

S1+ — navrat povrchovej koznej citlinosti,

S2 — navrat povrchovej koznej bolestivej citlivosti a ¢iastocnej

taktilnej citlivosti,
S2+ — ako S2, ale mierna odpoved’ navyse,
S3 — navrat povrchovej bolestivej a taktilnej citlivosti v zone
nervu a vymiznutie parestézii,
S3+ — ako S3 a Ciastocna uprava dvojbodovej diskriminacne; citli-
vosti,
S4 — kompletna naprava.
Vvsetrenie EMG pred operaciou ukazovalo denervéciu
u vSetkych pacientov. Opakované pooperacné EMG vysetrenia
boli urobené vsetkym pacientom. Analyzu vysledkov poope-
racnych vysetreni pacientov sme urobili v konfrontacii so vse-
obecnymi faktormi ovplyviiujucimi vysledok operacie v zavis-
losti od:
— doby operacie od trazu (tab. 1),

Period Number Number Results

(month) of pts of nerves MO-M1 M2 M3 M4 M5 S0-S1 S2 S3 S4
Cas Pocet Pocet Vysledky

(mes.) pac. nervov

0-3 15 17 1 1 3 5 7 1 5 5 6
4-6 10 10 2 2 6 2 1 1 6
7-12 8 8 2 4 2 2 3 4 1
over 12 9 10 2 4 2 2 4 3 1
Total 42 45 5 1 9 13 17 5 13 13 14
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— patient’s age (Tab. 2),

— length of autotransplant (Tab. 3),
— nature of the injury (Tab. 4),

— height of the injury (Tab. 5),

— kind of the inflicted nerve (Tab. 6).

Results

Upper extremities

Out of 42 patients who had a surgery, in 17 cases the improve-
ments in motor extension, muscle force and EMG finding was full
(40.5 %), the improvements in sensitivity were full in 14 patients
(33.3 %). With the surgeries carried out within three months the
results were excellent and very good in 12 cases, which represent
success rate of 70.6 %. With longer time elapsing from an acci-
dent, the results turned worse (Tab. 1).

In respect of age the best results were observed in young pa-
tients up to the age of 20. We may state that all results in patients
of this age group were excellent (Tab. 2).

The length of transplant negatively impacts on success rate of
the transplantation. With nerve grafts up to 5.0 centimetres the re-

Tab. 2. Age of patients.
Tab. 2. Vek pacientov.

— veku pacienta (tab. 2),

— dizky autotransplantatu (tab. 3),
— charakteru poranenia (tab. 4),

— vysky poranenia (tab. 5),

— druhu poraneného nervu (tab. 6).

Vysledky

Horné koncatiny

Z celkového poctu 42 operovanych pacientov bola v 17 pri-
padoch uplna uprava hybnosti, sily a EMG nalezu (40,5 %), u 14
pacientov (33,3 %) uplna tGprava citlivosti.

Pri operaciach do 3 mesiacov boli vyborné a vel'mi dobré vy-
sledky v 12 pripadoch, ¢o je 70,6 % uspesnost’. S narastajiicim
¢asom od nehody boli vysledky horsie (tab. 1).

Z hladiska veku sa najlepsie vysledky pozorovali u mladych
pacientov vo veku do 20 rokov. Mozno konstatovat’, ze vsetky
vysledky tejto kategarie pacientov boli vyborné (tab. 2).

Dizka transplantatu ovplyviluje Gispesnost’ trsnsplantacie nega-
tivne. Prinervovych transplantatoch do 0,5 cm boli vysledky vyborné
(80,6 % uspesnost), ale pri dizke vyse 10 cm len 16,7 % (tab. 3).

Age Number Number Results

(years) of pts of nerves MO-M1 M2 M3 M4 M5 S0-S1 S2 S3 S4
Vek Pocet Pocet Vysledky

(roky) pac. nervov

up to 20 6 6 1 5 1 5
21-40 29 31 4 1 8 9 4 11 10 6
Over 40 7 8 1 1 3 3 1 2 2 3
Total 42 45 5 1 9 13 17 5 13 13 14
Tab. 3. Length of autograft.

Tab. 3. Dlzka autotransplantatu.

Lenght Number Number Results

(cm) of pts of nerves MO0-M1 M2 M3 M4 M5 S0-S1 S2 S3 S4
Dizka Poget Podet Vysledky

(cm) pac. nervov

up to 5 31 31 1 1 4 10 15 1 8 10 12
6-10 6 8 4 2 2 4 2 2
over 10 5 6 4 1 1 4 1 1

Total 42 45 5 1 9 13 17 5 13 13 14
Tab. 4. Nature of injury.

Tab. 4. Charakter poranenia.

Kind of Number Number Results

wound of pts of nerves MO0-M1 M2 M3 M4 M5 S0-S1 S2 S3 S4
Druh Pocet Pocet Vysledky

rany pac. nervov

cut 31 33 1 6 10 16 1 8 11 13
other 11 12 4 1 3 3 1 4 5 2 1
Total 42 45 5 1 9 13 17 5 13 13 14
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sults were excellent, the success rate was 80.6 %, however, with the
length exceeding 10 centimetres, the rate was only 16.7% (Tab. 3).

By its nature, kind of an injury determines the conditions for
nerve fuction to be restored in the injured extremity. The pure, e.g.
cut injury creates much more favourable contitions for successful
autotransplantation of the nerve graft than the other, more compli-
cated injury (e.g. lacerations and contusions) (Tab. 4).

The further factors effecting the outcome of the surgery are:
— lokacion of the injury (upper part of the arm — the higher injury,
forearm, wrist — the lower injury), — nerve being affected (me-
dian, ulnar, radial).

Based on our findings the injuries situated in upper locations
apparently gave worse results. It was just in the only case that we
recorded an excellent outcome. The improvement in one patient to
S4, the others were classified in SO-S2. Comparingthe motor and
sensitivity outcomes we did not record any substantial difference
between median nerve on the one hand, and ulnar nerve on the other
hand. As to the sensitivity compound, the results in ulnar nerve were
perhaps worse. In radial nerve the results were excellent in 4 cases
(44.4 %). It was only a single case out of five, with injury located
closer to the centre that we recorded improvements of M5 and S4.
In injuries located distal part of the arm the improvements were
M4-MS5 and S3-S4 which was observed in three out of four pa-

Tab. 5. Height of injury.
Tab. 5. Vyska poranenia.

Druh poranenia vytvara svojim charakterom podmienky na
reitaurovanie nervovej ¢innosti v poranenej konéatine. Cisté, na-
priklad rezné, poranenie vytvara ovel'a priaznivejSie podmienky
uspesnej autotransplantacie nervového transplantatu ako iné, ove-
I'a konplikovanejsie poranenie (napr. trzno-zmliazdené) (tab. 4).

Dal3imi faktormi vplyvajucimi na vysledok operacie sti: vys-
ka poranenia (horna ¢ast’ ramena, rameno — vysSie poranenie, pred-
laktie, zapastie — nizSie poranenie), nerv, ktory je poSkodeny (me-
dianus, ulnaris, radialis).

Podrla nasich zisteni boli pri vyssie situovanych poraneniach
zretel'ne horsie vysledky. Len v jednom pripade sme zaznamenali
vyborny vysledok. U jedného pacienta sme pozorovali upravu do
S4 ostatny S0-S2. Pri porovnani vysledkov motorickych a senzi-
tivnych sme nezaznamenali podstatnejsi rozdiel medzi n. media-
nus an. ulnaris. Azda pri n. ulnaris boli vysledky v senzitivnej
zlozke horsie. Pri n. radialis boli vysledky vyborné v 4 pripadoch
(44,4 %). Len v 1 pripade z 5 s poranenim blizSie k centru bola
uprava M5 a S4. Pri poraneniach vzdialenejsSich od centra sa uprava
do M4-MS5 a S3-S4 pozorovala u 3 zo 4 pacientov. Z 3 pacientov
s 1éziami n. medianus a n. ulnaris sa u 2 dostavil uzito¢ny stupei
motorickej a senzitivnej upravy. Najlepsie vysledky sme pozoro-
vali pri distalnejSich poraneniach v oblasti zapéstia — 7 pacien-
tov (87,6 %).

Nerve Number Locati Results
of pts on MO0-M1 M2 M3 M4 M5 S0-S1 S2 S3 S4
Nerv Pocet Miesto Vysledky
pac.
rameno 1 2 1 2
medianus 15 predlaktie 3 3 3 3
zapistie 1 2 3 1 2 3
rameno 1 1
ulnaris 21 predlaktie 3 2 7 6 2 6 7 3
zapistie 2 2
rameno 2 1 1 1 2 2 1
radialis 9 predlaktie 1 1 2 1 1 2
zapistie
Total 45 4 4 7 13 17 6 12 13 14
Tab. 7. Reconstruction of n. fibularis.
Tab. 6. Kind of nerve inflicted. Tab. 7. Rekonstrukcia n. fibularis.
Tab. 6. Druh poraneného nervu. -
Time elapsed ~ Number Results
Nerve Number Results from injury ofpts MO-M1 M2 M3 M4 M5
of pts MO-M1 M2 M3 M4 M5 (months) Pocet Vysledky
Nerv Pocet Vysledky Cas od tirazu  pac.
pac. (mes.)
fibularis 10 6 3 1 0-3 2 1 1
femoralis 1 1 4-6 1 1
tibialis 1 1 7-12 2 1 1
ischiadicus 2 2 Overl2 5 4 1
Total 14 7 3 1 2 1 Total 10 6 3 0 1 0
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tients. In two from three patients with lesions of median nerve and
ulnar nerve a useful degree of motor and senisitivity improvement
was achieved. The best results were observed in more distal injuries
in the area of wrist — 7 patients (87.6 %). In this view the Table 5
reflects the results of all surgeries on upper extremities.

Lower extremities

We observed a large discrepancy in assessment of the reconstruc-
tive surgeries of the peripheral nerves of the lower extremities when
compared with the results recorded in the same surgeries of the ner-
ves of lower extremities. Results of these interventions are in Table 6.

The best results were achieved in timely performed surgeries —
2 (40 %). In surgeries with longer delay an excellent result was
recorded in the only case out 9. The best results were observed in
younger patients (up to the age of 20) and in grafts up to 5 centimet-
res (2 cases). There were good and excellent results in three cases of
cut in juries. Comparing motor and sensitivity improvements, the
best results were recorded in tibial nerve. From the total number of
14 patients, however, we did not observe a fult improvement of the
motor extension, muscle force, sensitivity and EMG finding. These
results clearly point out a significantly lower success rate and worse
results in surgeries of the lower extremities compared to those of
upper extremities. It is wort to mention the fact, that the worst re-
sults were achieved in fibular nerve reconstruction, when out of 10
interventions the only one recorded grade M4 (Tab. 7).

Reconstruction of the facial nerve

It was in single case with traumatic lesion that we reconstruc-
ted all main branches with very good result. In three cases good
improvements of the muscle tone and trophic were achieved. The
capability of fine movements was missing, however, the patients
were able to shut their eyes well. In case of intracranial recon-
structive surgery no improvements were observed.

Discussion

Reconstructive surgeries are straightfgorward, but time con-
suming procedure to eliminate the motor defects which occur due
to inflicted peripheral nerve. Intrerfacsicular transplantation of the
nerve provides favourable requisites for improvements in sensiti-
vity and motor functions. Using the autotransplant, we carried out
63 reconstructive surgeries in sixty patients. The ,,auricularis mag-
nus” nerve as an autotransplant was applied in two cases. In 42
patients 45 peripheral nerves of the upper extemities were recon-
structed by autotransplant. In 14 patients 14 reconstructive surge-
ries of the lower extremities were performed and 4 patients had
a rexonstructive surgery of the facial nerve. In all patients the EMG
tests made before surgery showed denervation.

Using standard procedures commonly applied world-wide, we
adjusted the results of the executed reconstructive surgeries based
on autograft (Sedon’s classification).

Upper extremities

In 30 patients (71.4 %) we recorded a significant objective and
subjective improvement in their physical condition: class. Grade
M4-MS5, in 10 patients (14.3 %) any, neither a minimum improve-
ment was observed, class. Grade M0-M2. All the patients were sub-
jected to EMG tests after surgery. There occurred cases, when a pa-

V tabul’ke 5 su uvedené vysledky vsetkych operacii hornych
koncatin z tohto hl'adiska.

Dolné koncatiny

Velku diskrepanciu v porovnani s hornymi kon¢atinami sme
pozorovali pri vyhodnocovani vysledkov rekonstrukénych opera-
cii na periférnych nervoch dolnych konéatin. Vysledky tychto vy-
konov su v tabulke 6.

Najlepsie vysledky sa dosiahli pri v€asne urobenych opera-
ciach 2 (40 %). Pri operaciach s va¢sim ¢asovym odstupom sme
len v jednom pripade z 9 zaznamenali vyborny vysledok. Naj-
lepsie vysledky sme pozorovali u mladsich pacientov (vo veku
do 20 rokov) a pri nervovych transplantatoch do 5 cm (2 pripa-
dy). Pri reznych poraneniach boli dobré a vyborné vysledky v 3
pripadoch. Pri provnani vysledkov motorickej a senzitivne;j
upravy sme najlepsie vysledky zaznamenali pri n. tibialis. Zo
14 pacientov sme ani u jedného nezaznamenali Gplnu Gpravu
rozsahu hybnosti, sily, citlivosti a EMG nélezu. Tieto vysledky
jasne poukazuju na podstatne mensiu Uspesnost’ a horSie vy-
sledky operacii dolnych koncatin ako pri operaciach hornych
koncatin. Najhorsie vysledky sa dosiahli pri rekonstrukeii n.
fibularis, ked’ z 10 vykonov len jeden dosiahol funként hodno-
tu M4 (tab. 7).

Rekonstrukcia tvarového nervu

V jednom pripade, pri traumatickej 1ézii sme rekonstruovali
vSetky tri hlavné vetvy s dobrym vysledkom. V troch pripadoch
sme dosiahli dobré vysledky tpravy svalového tonusu a trofiky.
Chybala vsak moznost’ jemnych pohybov. Pacienti mohli dobre
zatvérat’ oko. V pripade extra-intrakranialnej rekonstrukcnej ope-
racie sme nepozorovali Gpravu.

Diskusia

Rekonstrukéné operacie s priamou, ale ¢asovo naro¢nou
procedurou pri rieseni poriich hybnosti nasledkom poskodené-
ho periférneho nervu. Interfascikularna transplantacia nervu
poskytuje dobré podmienky pre tpravu motorickych a senzi-
tivnych funkcii. 60 pacientom sme urobili 63 rekonstrukénych
operacii s pouzitim antotransplantatu. V 2 pripadoch sme ako
autotransplantat pouzili pri rekonstrukcii tvarového nervu n.
auricularis magnus. 42 pacientom sme pomocou autotransplan-
tatu rekonstruovali 45 periférnych nervov ruky. 14 pacientom
sme urobili 14 rekonstrukénych operacii na nervoch dolnych
koncatin a 4 pacientom sme rekonstruovali tvarovy nerv. Pred-
operaéné vysetrenie EMG vykazovalo denervaciu u vsetkych
pacientov.

Vysledky vykonanych rekonstrukénych operacii pomocou
autotransplantatu sme objektivizovali Standardnymi postupmi bez-
ne pouzivanymi vo svete (Sedonova klasifikacia).

Horné koncatiny

U 30 pacientov (71, 4 %) sme zaznamenali objektivne aj sub-
jektivne vyrazné zlepsenie stavu (klasifikaény stupen M4-MS5).
U 10 pacientov (14,3 %) sme nezaznamenali ziadnu alebo len
minimalnu tpravu (klasifikacny stupet M0-M2). Pooperacné EMG
vySetrenie sme urobili vSetkym pacientom. Vyskytli sa pripady,
ked’ pacient objektivne aj subjektivne udaval zlepsenie stavu, ale
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tient himself and based on medical examination stated improve-
ment of his condition, but no improvement as to compare to the
previous EMG test was shown. The improvement of sensitivity and
motor functions depended on the length of the period, which elap-
sed from the injury to its surgery. With growing delay between the
two the results became continuously worse. In timely surgeries (wit-
hin 3 months after the injury) the success rate was (M4-M5) 70.6 %.
The best results (M4-M5) were achieved in patients no older than
20 years (6 from 6 who had the surgery). Really good results were
recorded on grafts with length up to 5 centimetres (80.6 %) where
we succeeded in 25 cases out of 31 (M4-M5). In cut injuries 26
nerve surgeries from 31 were successful (83.9 %).

The results — mobility, sensitivity on the upper extremities can
be well and fearlessly compared to those achieved at other work
places (3, 7, 10, 11, 12).

Lover extremities

Worse results were observed in reconstructive surgeries of lower
extremities. Only in 3 from 14 cases (21.4 %) the results were good,
or very good. Quite favourable results were observed in reconstruc-
tion of tibial nerve. As for peripheral nerves, especially unfavourable
results were recorded in fibular nerve surgeries, since based on post-
surgery classification only in a single case out of 10 the motor fun-
ctions were rated M4. Approximately similar results, thoug with qa
small group of patients, appeared in the works papers of the other
authors (4, 9, 13) dealing with reconstructive surgeries of peripheral
nerves. Our clinic and those elsewhere stated the significantly worse
results in reconstructive surgeries on fibular nerve (4, 5).

Face

The satisfactory results were achieved in reconstructive surgeries
of facuial nerve (75 %), as we had very good results in three cases and
just in the only case no improvement was observed. Reconstruction
of the facial nerve was executed on a small group of patients, but it
fully complies with the results achieved at other clinics (8, 14).
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