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HOTO CHabMKEHUSI.

Introduction: By means of controlled distraction the genesis of
soft tissue including small bone vessels is possible as shown by
G. A. llizarov, who originally described the application of this
principle in the treatment of syndactylia.

Material and methods: Two cases of congenital syndactylia in
children of 3 and 4 years of age were treated. Previous surgical
exploration and ultrasound investigation with colour doppler
technique had revealed that the number of arteries necessary for
separation of the fingers - at least one artery per finger - were not
available. An Ilizarov mini frame mounted with one olive wire
per phalanx and crossed wires in the carpal region was used for
distraction of the webs over a period of approximately 20 days.
In one case two webs were distracted simultaneously.

Results: At separation the fingers were highly vascularized. The
need for skin transplantation was not obviated due to reduction
in elasticity and thickening of the skin. There were no wound
healing problems or pin tract infections,

Conclusion: The method may be recommended for the treatment
of cases of syndactylia where separation of the fingers otherwise
involves the danger of ischaemia due to insufficient arterial
supply.
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Mertoauxa Wan3aposa - BLIGOp JicucHUS B OpTONEeANYECKOM
X XHPYPruu

The Ilizarov technique — a treatment choise in orthopedic
surgery

Metoa MnuszapoBa MCrons30Bancs wns KOPPEKUUH PasHULb! B
AUTMHE KOHEUHOCTEH u/nu yriosoii aedopmauun y 44-x namu-
CHTOB; JUISl JICYCHMSI TICEBAOAPTPO3a M AC(PEKTOB KOCTHOH M
MATKOH TKaHu - B 38-Mu cnyuasx, BKIO4as 14 uHQHUMPOBAH-
HbIX. Jledopmanuio ctomsl feunnu y 17-TH naumeHToB, BKIO-
uast 8 cnyuaeB koconanoctM W 9 aedopmaumii, BBI3BAHHBIX
MOJINOMHUEIUTOM, TNIPOrpecCcUpyIoLlieli HeBpanbHOM aTpodueii
Moty (Charcot-Marie-Tooth) u ap. ApTpoaes rofeHoCTONHOro
CycTaBa NpoM3BeNH 7-M1 NauMeHTaM. B cMewmanHyio rpynmy u3
8-MH mauMeHTOB BXOAMAM 3 MauMeHTa C CHHIAKTHUJIHEH, 2 - C
APTCPHANIBHON 3aKyNOPKOWH, BHI3BAHHOM aTepOCKJIEPO30M rose-
HH, 2 - C KOHTPAKTYPaMH TFONIEHOCTONHOIO U JIOKTEBOTO CyCTa-
BOB, COOTBETCTBEHHO. JICUCHHE OCTPBIX MEPETOMOB (7 3aKpbi-
TIX U 11 OTKpBITEIX) OcywmecTsnsi y 18 nauuentos. Y 10-tu
U3 HUX OblIa IOBPE3/IEHA H CYCTABHAs TIOBEPXHOCTD, NPHUEM, B
7-Mu cllyqasx - B 00IaCTH KOJIEHHOTO CyCTaBa, rae Meton M-
3apoBa MCMO/b30BAJICA B COYETAHHH C apTPOCKOMMEH M MHHH-
MajlbHOIi BHYTpeHHEeH (ukcauueii. Ecin knaccuuumposats no
cermentam, y 81 naumenra annapar Mnuszaposa Gbin Hanoxken
Ha 6oNIbLIEOEPLOBYIO KOCTh, y 25 - Ha cTony, y 19 - Ha 6eapo, y
7 - Ha NIEYEBYIO KOCTh U Y 4 - HA 3aN5CThE U KHCTh.

Meton WinuzapoBa Gbl1 €IMHCTBEHHO BO3MOXKHBIM METOIOM
JIGYCHHsl UL MHOTMX M3 3TUX nauueHToB. CoueTaHue MeToxa
Wnusaposa 1 apTpocKonHu npy eueHHU NEPESOMOB CYCTABHO
NOBEPXHOCTH HMEET HEKOTOPHIC NMPEUMYILECTBA M MEPCNEKTH-
Bbl. OCNIOIKHEHHs GBI PENKHM ABIEHHEM, JIEFKO MOMIABATHCH
JIEYCHHIO 1 Y OONIBIIMHCTBA NALMEHTOB HE BIMAIM Ha PE3Y/bTa-
Tel jieyeHus. Crielyer eme yCOBepLISHCTBOBATH YCTpaHEHHE
TakuxX npoGiem, kak MHGEKLUS B MECTE NPOBEACHHA CIIHLL, GOJib
W TYrOMOABHXXHOCTH CycTaBa. JleueHue TpeGyeT TepreHus Kak
CO CTOPOHBI Bpaya, Tak 1 CO CTOPOHBI MALHMEHTA, U B HEKOTOPBIX
cydasxX OHO npuuuHsAET GecrnokoiictBo. Merox WMimsapopa -
9TO Ba)XXHasi BO3MOXHOCTbH JICYEHHS Pa3JIMYHbBIX opm’nelmqe-
CKHX npoOieM.

Introduction: Use of the llizarov technique, with its new ap-
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proach to genesis of bone and soft tissue, has expanded possi-
bilities for reconstructive surgery of the locomotor system. Dis-
covery and application of the "tension stress" effect as a general
biological phenomenon has provided the opportunity to treat
many diseases, not just in the field of orthopedic surgery. Inter-
est in the Ilizarov technique by orthopedic institutions and spe-
cialists increases constantly.

Material and methods: From the beginning in 1991 to 1995,
the number of patients have been increased from 4 to 46 a year,
in total 125 patients. Currently additional 28 patients with dif-
ferent orthopedic pathologies are under treatment. The Ilizarov
technique was applicated for correction of limb length discrep-
ancy and/or angulation deformity in 44 patients; and for treat-
ment of pseudarthrosis and bone and soft tissue defects in 38
cases, including 14 infected. Foot deformity was treated in 17
patients, including 8 club feet and 9 deformities due to polio,
Charcot Marie Tooth etc. Ankle arthrodesis was performed on 7
patients. A miscellaneous group of 8 patients included 3 with
syndactylia, 2 with arterial occlusion due to arteriosclerosis of
the leg, 2 with joint contractures of the ankle and elbow respec-
tively.

Treatment of acute (7 closed and I I open) fracture was done in
18 patients. Ten of these involved joint surface, in 7 cases in the
knee, where llizarov techmque was performed in conjunction
with arthroscopy and minimal internal fixation. Divided by
segments, in 81 patients Ilizarov frame was applied on the tibia,
in 25 on the foot, in 19 on the femur, in 7 on the humerus and in
4 on the wrist and hand.

Results: Lengthening (up to 9 cm) and correction of axis was
completely achieved in 38 patients and partially in 6. Healing of
non unions and elimination of defects (up to 12cm) was done in
all but two patients of which one had a femoral amputation. The
correction of foot deformities with a good functional outcome
was reached in 14 patients. Ankle arthrodesis healed in all but
one patient. Treatment of syndactylia was successfull in all
cases. Treatment of arteriosclerosis was successfull in the first
patient and failed in the second who had a lower leg amputation.
In treatment of joint contracture the range of motion was im-
proved in both patients. Healing of acute fractures was success-
full with a good anatomical and functional result in all cases.
Summarizing our results of treatment 80% were good, 16% were
fair, 4% were bad.

Discussion and conclusion: The Ilizarov technique was the only
possible treatment method available for many of these patients.
Combination of Ilizarov technique and arthroscopy in treatment
of joint surface fractures seems to have some advantages and
perspectives. Complications were rare, manageable, and in a
majority of our patients did not affect the results of treatment.
Management of problems like pin tract infection, pain and joint
rigidity still has to be improved. Treatment requires patience on
the part of both doctor and patient, and in some cases cause
discomfort. The llizarov technique is an important treatment
modality for different orthopedic problems.
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Ycrpanenue aeekToB 60be6epLUOBOIi KOCTH € MOMOIILIO
BHYTPEHHEr0 KOCTHOIO NepeMewieH sl 110 METOLY
Hanszaposa

Tibial Bone Defects treated with Internal Bone Transport
by Ilizarov Technique

15 nauuentoB, 10 MyXUMH W 5 SKEHWMH, CpenHHii BO3pacT
KkoTOpbIX cocTasiisin 32 (10-54) rona, ¢ aedexramn GonbuieGep-
LIOBOI KOCTH JICYHJIH C MOMOLLBIO BHYTPEHHErO MNEpeMerleHHs
KkocTH B meprof ¢ 1991 no 1995 rr. 6 gedekros Gun nuHL-
pOBaHHBIMH. JIeueHHE 3aKMIOYANOCH B PaMKAIEHOM HCCEUSHHUH
MaTO/IOTHYECKOTO yYACTKAa KOCTH M MATKOH TKAaHM, OAHOBpe-
MEHHO Gpanu npo0kl TKAHH HAa MHKPOOHONOTHYECKHUIi aHau3, B
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ciyvasX KJIMHHUYECKHX TNPH3HAKOB HHCl)CKuHH Wjin €€ npeaone-
PaTHBHOrO yCTPaHEHHsi NMPOBOJAMIN KOHCEPBATHBHOE JICYEHHE.
Jinst 0GpasoBaHms KOCTH OCYLIECTBIISIN METaU3apHyHO KOPTH-
KOTOMHIO C mocneayrowen anctpakuueii no Mnusaposy, a y
OJIHOTO MALMEHTa BMECTO KOPTUKOTOMHMH HCIOJIB30BAIH COMYT-
CTBYIOWIMH HaAMBIIIEIKOBBIN nepenoM. 13 nauueHToB neHuIH
annaparom Mnusaposa st HapyXHO# ¢ukcaunu, 1 naumeHTa
sieunnn annaparoM Orthofix.

BoccraHoBieHHe KOCTH M yCTpaHeHHE HH(EKLMK G0 yerer-
HBIM C MOCJICYIOIMMH XOPOLIMMH (DYHKLHOHAIBHBIMH PE3YJlb-
TaTaMH, 3@ MCKJIIOYEHHEM OIHOTO MALMEHTA, Y KOTOPOro 6bin
aucransHeiii nedext. lnnna koHeuHOCTH Gbla BOCCTAHOBIEHA,
JIOCTUTHYT XOpOWHH (hyHKUHOHANBHEIN pPE3yabTaT, HO 3aKHB-
Jienue ObITO HEyNauHBIM B MECTE apTpoje3a FONEHOCTOMHOTO
cyctasa. OHOMY MALMEHTY MOTpe6oBanach MOBTOpPHAs OCTEO-
TOMHsI U3-32 MPEKAEBPEMEHHON KOHCOMMAALIH KOCTHOTO pere-
Hepara. Y Tpex NaluMeHToB ¢ npobJieMaMy 3aKHBIEHUS B 30HE
HCCEYECHHMsS OTMEYAIMCh PEaKUMH Ha ayTOreHHbIH KOCTHBIM
TpaHCIIaHTaT. Hu y 0HOro 13 naumeHToB He 6b1o npoGiem B
OTHOWIEHHH KOHCOJIMJALKMM KOCTHOTO pereHepara, a rocTas-
JICHHBIC TIEpE1 Onepaureii 3a1a4u no yUIHHEHUIO ObITH 10CTUT-
HYTBI.

Introduction: Tibial fractures may lead to non union, osteo-
myelitis and/or bone loss. Infected tibial fractures and non un-
ions require radical debridement of infected bone, and insuffi-
cient resection can result in failure. By use of distraction os-
teogenesis as introduced by Ilizarov it is possible to restore even
large bone and soft tissue defects. The aim of this study was to
evaluate the treatment in our department of tibial defects using
internal bone transport by the Ilizarov technique.

Material and methods: In the period 1991-95 15 patients, 10
males and 5 females, median age 32 (10-54) years with tibial
defects were treated by means of internal bone transport. Six
defects were infected. Treatment comprised a radical excision of
pathological bone and soft tissue, at the same time collecting
tissue samples for microbiological analysis. In cases with clim-
cally signs of, or preoperatively proven infection, a local appli-
cation of gentamycin took place. In infections antibiotic treat-
ment on a long term basis ajusted according to microbiological
analysis and weekly blood tests of ESR and C-reactive protein
was used. For bone formation a metaphyseal corticotomy fol-
lowed by distraction according to Ilizarov was performed, yet in
one patient using a co-existing supramalleolar fracture in stead
of a corticotomy. Thirteen patients were treated with the Ilizarov
external fixator and one with the Orthofix.

Results: Restoration of bone and eradication of infection was
successfully followed by good functional results in all but one
patient, who had a distal defect. Limb length was restored and
good function was achieved, but with failure of healing in an
intended ankle arthrodesis. Median lengthening index was 1,02
month pr. cm (0,57-2,13). Pin tract infections were noted in nine
cases, treated with local wound care and systemic antibiotics.
One patient needed a re-osteotomy due to a premature consoli-
dation of the bone regenerate. Three patients with healing prob-
lems at docking site responded to autogenous bone. grafting. No
patients had problems in consolidation of the regenerated bone,
and the preoperative aims for lengthening were achieved.
Discussion and conclusion: Treatment of large tibial bone
defects must be considered a limb saving procedure and a re-
storative procedure as well. The Ilizarov technique offers unique
possibilities for that. The technique for bone transport is a de-
manding and a long lasting procedure, which is often trouble-
some for the patient. We have noted a number of difficulties
during the treatments but few serious complications.
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Ipumenenne meroaa Nn3aposa nox KOHTposieM GpyHKIHH
Hepsa ¢ nomombio CCBIT

Ilizarov apparatus application under control of neural func-
tion by SSEP

Jnst pannero oGHapysKeHHs HEPBHOTO KOMIIPOMHUCCA, CBI3AHHO-
r0 C HAJIOXKEHHEM anmnapara BHEIIHeH (UKCALUKY Ha HIDKHHE H
BEPXHHE KOHEUHOCTH, MPEUIAraeTCsl NCMOb30BATh YIIPABJEHHE
HeBposoruyeckoii Gpynkunn ComaroceHcopHbIM Bo3byautenem
INTorenunanos (CCBIT).

Lllectnaecatn naTH nawyMeHTaM B Bo3pacte oT 5 10 17 ner Ha-
KNazpiBany annapar Minsaposa Ha HikHHE (60) 1 BepxHHE (5)
KOHEYHOCTH /Ulsl YIUIMHEHHS W/HIM HcnpaBiieHus aepopMaLuii.
Ton obeit anectesuelt MPOBOMMICA MOHHTOPHHT (yHKUMH
nepupepuueckoro Hepsa ucnonszosanem CCBIT auarHocTy-
ueckuM obopynosanuem Cadwell Excel (Cadwell Corp.,
Kennewick, WA). 3anuce oCHOBHOH nuHuM BO3GymuTENei
MOTEHUMAIIOB COOMPANINCh HEMOCPEACTBEHHO TMeEpe HANOKEHH-
‘eM annapara. B nocneayiouem 3anuck noBTopsiach B TeUEHHE
Bceit onepauun. bonee 10% npoao/nKUTENBHOCTH JIATEHTHOCTH
1 6onee 50% CHIKEHHS aMIUTMTYABI WIKM HaIMYHe 00EUX CUM-
TAI0Ch 3HAYMTENBHBIM H YKa3biBAlo HA MOBPEXKICHHE HEPBA.
OauH U3 HEPBOB MPOTHBOJIEIKAILEH KOHEUHOCTH TAKXKE HAXO-
JAWJICS MOJ KOHTPOJIEM BapHaOuJIbHOCTH BHYTPHOTIEPALIHOHHOTO
OTBETA W3-3a AHECTE3MHU MM MPOYHX (HAKTOPOB.

MonuTtopuHr ¢ nomoupio CCBIT oka3ancst TEXHMYECKH OCyLie-
CTBHUMBIM M KJIMHMYECKH HANEXKHBIM METOIOM JUIS OLEHKH
HEPBHOTO KOMIPOMMCCA BO BpeMs BHellHel GpUKCALIHA HIKHUX
W BEPXHHX KOHEUHOCTeH. JlaHHast MeTOaMKa MOXKET YCHIWThH
Ge30nmacHOCTh Orepauuii Mo HAIMKEHHIO annapaTtoB BHELIHEH
(bukcaunu, u TakuM 006pa3OM, MOXKET ObITh LIEHHBIM JOTMOJIHE-
HHEM K XHPYPTHUYECKOMY HHCTPYMEHTAPHIO.

Intoduction: Acute nerve injury is an uncommon but trouble-
some complication of external fixation. For the earlier detection
of nerve compromise associated with external fixator application
on the lower and upper extremities, we proposed to use intraop-
erative monitoring of neural function by Somatosensory Evoked
Potentials (SSEP).

Method and materials: Sixty five patients, ranging from 5 to
17 years of age underwent Ilizarov apparatus application to the
lower (60) and upper (5) extremities for limb lengthening and/or
deformity correction. Apparatus was applied to the tibia in 33
cases, to the femur in 23 cases, to both tibia and femur in 4
cases, to the humerus in 2 cases, and to the forearm in 3 cases.
After the induction of general anesthesia, peripheral nerve func-
tion monitoring was commenced by using SSEPs with Cadwell
Excel diagnostic unit (Cadwell Corp., Kennewick, WA). Deep
peroneal and posterior tibial nerves were evaluated in the lower
extremities. In the upper extremities, median, ulnar, and radial
nerves were assessed. For the stimulation, a pair of Nicolet nee-
dle electrodes was applied subcutaneously over the each exam-
ining nerve in the lower tibia or the lower forearm. Stimulus
Intensity was set to 30 mA and maintained stable throughout
surgery. Square wave pulses with a duration of 100 psec and a
frequency of 4 - 5 per second were delivered to the nerves for a
total of 200 repetitions for each resulting signal. The waves were
passed through band-pass filters of 100-2000 Hz. Evoked po-
tentials were subsequently recorded by the same type of elec-
trodes at the popliteal fossa, lumbar and anterior cervical areas
for the lower extremities and at the Erb*s point and anterior
cervical area for the upper extremities. Baseline evoked potential
recordings were generated right before the apparatus application.
Further recordings were continuously repeated throughout sur-
gery. More than 10%) latency prolongation and more than 50%
amplitude reduction or both were considered significant and
indicative of nerve injury. One of the nerves of opposite extrem-
ity was monitored as well for control of intraoperative response
variability due to anesthesia or other factors.

Results: Significant deterioration or total loss of peroneal nerve
SSEPs during apparatus application to the lower extremities
occurred in 4 cases. Two of these patients were preoperatively
normal and had symptoms of neurologic deficit postoperatively;
the other two suffered exacerbation of pre-existing neuropathy.



