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material. Our results indicate that when using a suitable trans-
port material and latency period, the presence of the periosteum
is not necessary for distraction osteogenesis.
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UnrepakTusHas 6a3a naHHbIX Jedenus no Unuszaposy u
NPOPHIAKTHKA OCJI0KHEH Hii

Ilizarov interactive database and complications prevention

Jns Bcectoponuero ananusa 6onee 200 onepauuii no Unusapo-
BY pa3paboTaHa MHTEPAKTHBHAs MHOroTaGauuHas 6a3a JaHHBIX
B cucteme Windows. B kauecTBe MHCTpyMeHTa pa3paGOTKH
ucnone3yercs MS Access. Bee nanHeie cobpadbl B 67 OCHOB-
HBIX U CMPABOYHBIX TAbJMLAX, NPEACTABIMIOIWMX HMEIOLULYHOCS
uHpopmaumio yepes Gosee yem 80 IkpaHHBIX (POPM, peryiu-
PYeMbIMH 43 HCMONHNTEILHBIME MAKPOOTIPEAEIEHHAMH.
Untepdeiic 6asbl NaHHBIX MOXOK HA CYIIECTBYIOIIHE KapThl
NaUUEHTOB W PasfiefieH Ha HECKOJIbKO YacTel, BKIIOYAIOIUX:
obuwyto unpopmauuio, obcaeI0BaHNE, AUArHO3, MpeaoTepaLH-
OHHOE MJIaHUPOBaAHHeE, onepauuio no Mausaposy, nocieonepa-
LUMOHHOE BEACHHE M OCJIOKHEHHSI.

Kacnas wacte 6a3el JaHHBIX CBSI3aHA C COOTBETCTBYIOILMM
KOMIUIEKCOM pPEHTreHorpamm, auarpamm, ¢otorpaduii v Bu-
JleomMaTepranaMHy nauueHTa.

Bxopamas undopmaums Moxer GbiTh aBTOMATHYECKH TPOaHa-
JIM3UPOBAHA U1 KaXA0r0 HHIMBHAYAIBHOTO MALMEHTA KM JUIS
rPYNIbl NalWeHTOB M BOCCTAHOBJIEHA B KAuECTBE TEKCTOBOIO
pesiome, Tabauu nan rpaduuecky. JIeueOHbIT MPOTOKOIN, MaHK-
NyJsUud C annapaTtoM U pacuersl MUIAHUPYeTCs NPEeACTaBUTh C
paspaboTaHHoOli paHee CHCTEMOM MpPeaONepauOHHOTO TJIaHK-
poBaHus C NOMOILLIO KoMnbioTepa "Leg Perfect".

Cuctema no3BoNiSeT KIMHHLHCTaM BBOAMTb JAHHBIE HETMOCPE]l-
CTBEHHO B 0a3y NaHHBIX, 3aM0/IHAA CYLIECTBYIOWME (HOPMbI HITH
HEMOCPE/ICTBEHHO AHKTYs Ha 000 NoJACOeANHEHHbIH TepMu-
Hai. [Tosb30BanMe naposiemM OrpaHUYUBAET AOCTYN K MOA0OHO
JIENMKATHON HH(POPMALIMK O MALHEHTE.

Worldwide acceptance of the Ilizarov method attracts more and
more surgeons to use it for limb lengthening and reconstructive
surgery, but the high rate of complications remains to be a major
problem especially among young orthopedists. Frequency of
complications gradually diminishes as surgeons gain experience
with the technique. Multi-factorial analysis and systematic ap-
proach to the accumulated information about Ilizarov patients
will help to avoid numerous complications and increase effi-
ciency of learning curve.

Several attempts to perform such analysis by collection infor-
mation in databases were unsuccessful due to the difficulties
with the DOS operated database management. We started devel-
opment of our first Computer Dialog Consulting System in 1989
in Ilizarov Center in Kurgan.

A number of factors are important for the satisfactory applica-
tion of any orthopaedic technique and llizarov method particu-
larly: including preoperative analysis of the limb condition,
construction of external frame in such a way to mimic the initial
deformity, and detemination of the proper parameters of frame
manipulation (duration of latency period, rate and rhythm of
distraction, etc.). Routine usage of this technique can be very
complex, especially in cases with severe multisegmental three-
dimensional deformities associated with leg length discrepancy.
Due to the nature of the technique the treatment protocol re-
quires not only general data collection but also description and
an extensive analysis of very dynamic process of three-
dimensional bone fragments transportation. Moreover, deformity
correction in some cases consists of multiple stages and several
frame adjustments are necessary during the treatment. As a
result a large amount of additional written information along
with radiographs, diagrams and calculations has to be placed in
the patient chart on the everyday basis. To intensely analyze
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Ilizarov cases such textual and graphic information needs to be
somehow organized.

In order to perform a comprehensive analysis of more than 200
llizarov procedures we developed an interactive multimedia
database running under Windows environment. We use MS
Access as a development tool. All data is collected in 67 main
and reference related tables representing available information
through more than 80 screen forms controlled by 43 executable
macros.

Database interface Is similar to the existing patient charts and
divided on several parts Including: general information, exami-
nation, diagnosis, preoperative planning, llizarov surgery, post-
operative care, and complications,

Each part of the database is linked to the set of related images
representing radiographs, diagrams, photos, and videos of the
patient.

"Entered information can be automatically analyzed for each

individual patient or for a group of the patients, and retrieved as
text summaries, tables, and graphs. Treatment protocol, frame
manipulations, and calculations are planning to be performed
with developed earlier computer assisted preoperative planning
program “Leg Perfect®”.

The system encourages clinicians to enter data directly into
database by filling existing forms or by direct dictating to any
connected terminal. The use of passwords restricts access to
such sensitive patient information to only those who are author-
ized.

This online shared patient record system promotes collaboration
and communication among clinical departments and research
personnel, and may serve as a prototype for developing a struc-
tural and functional model of an online medical record for other
orthopaedic patients. Because of multimedia nature the database
can be also used as an effective vehicle for delivering clinical
practice guidelines, and as an universal tool for teaching and
learning the Ilizarov method.

Database was placed in the local hospital network connecting all
doctor offices with llizarov clinic and all other departments
involved in the treatment of the llizarov patients. All data were
protected by access rights allowing the information to be viewed
from any connected workstation but changed only from related
department workstation.

The multi-factorial analysis of more than 200 llizarov proce-
dures using interactive multimedia database will summarize our
knowledge regarding overall results and complications. The
systematic approach to the accumulated and new data will inter-
actively guide a surgeon to optimize treatment planning, correct
deviations during the treatment, and avoid possible mistakes and
complications. Because of multimedia nature the database can
be also used as universal tool for teaching the Ilizarov method
and cases uresentations.
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IlaTosiornueckue nepeJioMbl, CONMPOBOXKAAIOIINE YAJIHHEHU e
KOHEYHOCTH

Pathological fractures following bone lengthening

C 1985 rona B HameM OTAENCHHH GbUIO BBIMOJHEHO 195 ymu-
HEHMIT KOHEYHOCTEH ¢ MOMOLIBIO annapara U npuHUMNnos Unu-
3aposa:

Tlocne onepauuu Hadmoaanocs 13 nepenoMoB — 7% ciyuaes.
TMepenom Geapa bt oT™eueH B 8/87 cayuasx (10%); roseHs —
B 3/92 cnyuasx (3,2%) v nneuo — B 1/16 (6,2%). B Gonb1imH-
CTBE CJly4aeB MEPENOMbl HMENN MECTO NpH GOJIBLIMX pereHepa-
Tax (Gonee 7 cm). OHM HAOMONANKMCH B PAHHEM NEPHOIE NOCHIE
cHaTus annapara (35%), B Teuenue 3 mecaues (60%), u nosna-
Hee (Mexay 3 v 15 mecauamu) - 5%. TlepesioMbl HMENH MECTO B
PaBHON MEPE Kak NpH BPOXKAEHHOMH, TAK U MPH APYrok narono-
rid. XOTs, MeHee BCero ux ObUIo NpH aXxoHAponsasuu (2 ciy-
yas).

Jleuenue BknouaeT:
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—  1oBfA3Ka Ha 45 nHeil NpH MHPIEKCHOHHBIX NEpeioMax no-
cne HeGoNbLLO PENo3HLIHH (Ha 45 aHei);

_  ocreocunTes no ESIN (anactuuHoe CTaOMIbHOE HHTpame-
JyANSPHOE BBEACHHE CTEPIKHEN) MPH TMONEPEHHOM NEpeno-
me Genpa;

_  HaNOKeHWe annapara Ui QMCTPakuHu MpH rnepesoMe co
cMelueHreM (pparMeHToB.

Mbl NoATBEPKAAEM IPDEKTHBHOCTL METOAA ESIN ¢atoopocko-

[IHYECKHM KOHTpONEM NpH HECTAGHIILHOM MOMNEPEUHOM Mnepe-

nome 6expa.

195 limb lengthenings were performed in our Department since
1985 with the Ilizarov device and principles :

Femur : 87 cases - average gain 8,5 cm (ranging from 41015
cm) Tibia : 92 cases - average gain 7,3 cm (ranging from 3 to 15
cm) Humerus 16 cases - average gain 9 cm (ranging from 8 to
10 cm) 13 fractures were observed after surgery, ie. 7 % of
cases. Indications for lenthening were lower limb congenital (17
fibular hemimelias, 5 phocomelias and congenital coxa-vara, 26
short statures among them 12 achondroplasias), post-infectious
(16) or post- trauma epiphysiodesis and malunion (58).

upper limb 16 humerus : congenital humerus varus (3), achon-
droplasia (8), post-infectious (4) and bone cyst (I).
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The femur was involved in 8/87 cases (10 %) tibia in 3/92 (3,2
%) and humerus in 1/16 (6,2 %). Fractures occurred preferen-
tially for large gains (over 7 cm). They were observed after appa-
ratus removal early (35 %), within 3 months (60 %), late
(between 3 and 15 months) 5 %. They occurred at equivalent
rates in congenital and other etiologies. However, they occur less
in achondroplasia (2 cases).

Anatomically 3 categories were individualized:

1) regenerate inflexion, after moderated healing with conserva-

tive treatment (early cases : 4 cases)

2) transversal fracture with angulation ; fracture occurred at mid

regenerate or at one of its extremities (femur 6 cases). This type

is very unstable.

3) overlapping fracture (3 cases) which can result in loosing the

all gain. Treatment included :

—  cast for 45 days for inflexion fractures after gentle realign-
ment (for 45 days)

—  osteosynthesis by ESIN (Elastic Stable Intramedullary
Nailing) in transverse.femoral fracture.

—  apparatus implantation with distraction in overlapping
fractures. We are pointing out the effectiveness of ESIN un-
der fluoroscopic control in unstable transversal fracture of
femur.



