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Analysis of statistical data on the prevalence
of osteoarthrosis has shown that in different re-
gions of Europe, its frequency varies from 7 %
to 25 % of the adult population. Most affected
hip and knee joints that are 16.5 % of the pathol-
ogy of the musculoskeletal system [1, 59]. Re-
cent trend is to reduce the average age of patients
with this pathology. In the osteoarthritis popula-
tion recorded in 3.5 % of patients aged 39 years
and after the age of 50 years, their number in-
creases considerably [2, 12]. Knee replacement
in their pathological instability is the actual lead-
ing orthopedic correction method, which allows
to improve significantly the quality of life [4,
784, 5, 329]. To date, in clinical practice widely
applied method of bone scan in the diagnosis of
dystrophic-degenerative and inflammatory pro-
cesses of the knee. At the same time are not fully
studied the issues of determining the quantitative
scintigraphic parameters reflecting the degree of
inflammation in the affected knee joint, which
would be clearly indicated on the possibility of
arthroplasty, without the risk of postoperative
complications.

The aim — to determine the quantitative surgi-
cal parameters of bone scintigraphy in patients
with deforming osteoarthrosis during knee ar-
throplasty.

Material and Methods

Bone scintigraphy was performed on single
head scintillation gamma camera in a static mode
in the front line and lateral projections. Radio-
pharmaceutical 99mTc-pyrophosphate, 550-770
MBq activity administered to the patient intrave-
nously was applied for the methodology. Static
bone scan was performed 3 hours after drug ad-
ministration. Before the study, patients had to
empty the bladder [5, 53].

Multi-channel parallel collimator 140 keV was
applied for bone scan. The optimal number of
pulses per frame was 150,000.

Processing of the results of research on the
computer includes the steps of contrast, smooth-
ing, highlight areas of interest, followed by his-
tograms.

Results

Bone scan method was applied for 85 patients
(57 women and 28 men, aged from 31 to 75 years)
with deforming osteoarthritis, whom knee arthro-
plasty was planned. All patients underwent bone
scintigraphy performed 1 week before arthroplas-
ty of the affected knee joint, and 6 months after
surgery.

According to the results of the diagnostic pre-
operative scan patients were divided into three
groups. The first group included 39 (46 %) pa-
tients for diagnostic bone scan imaging percent-
age accumulation of the radiopharmaceutical in
the projection of the affected knee joint was (+10
%)-(+110 %), and the projections of the proximal
tibia — (+5 %)-(+50 %), compared to a symmetric
area of study. The second group consisted of 29
(34 %) patients in whom the percentage of accu-
mulation in the projection display of the affected
joint was (+110 %)-(+180 %), and the projections
of the proximal tibia — (+50 %)-(+100 %). The
third group consisted of 17 (20 %) of patients
with accumulation indicator in the projection of
the affected joint complex of more than 180 %,
and in the projection of the proximal tibia — more
than 100 %.

Joint arthroplasty of the affected knee was
performed for all studied patients one week af-
ter the diagnostic bone scan. Functional status of
the affected joint in the preoperative period and
after arthroplasty was evaluated by Harris hip
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a)

b)

Bone scan imaging of patient with deforming osteoarthrosis before (a) and after (b) knee arthro-

plasty.

score. The efficacy of quantitative scintigraphic
parameters was evaluated in 6 months after the
arthroplasty.

In all 39 (100 %) patients of the first diagnos-
tic group on postoperative bone scan imaging
projected paraprosthetic area the percentage ac-
cumulation of the radiopharmaceutical was (+5
%)-(+65 %), in the projection of the proximal
tibia — (+5 %)-(+20 %), compared with a sym-
metrical field of study (fig.). Functional state by
Harris hip score improved from 39 + 4 to 77 +
5.In 22 (76 %) patients of the second diagnostic
group after 6 months prosthetic on bone scan im-
aging the percentage indicator of accumulation in
the paraprosthetic area was (+160 %)-(+250 %),
in the projection of the proximal tibia — (+55 %)-
(+120 %), compared to the symmetrical area of
research. Functional state of the scale Harris mar-
ginally improved from 31 + 2 to 42 + 4. In 14 (82
%) patients of the third group on bone scan imag-
ing the percentage indicator of accumulation in
the paraprosthetic area was (+215 %)-(+380%),
and the projections of the proximal tibia (+90
%)-(+200 %), compared with the symmetrical
area of research. Functional state by Harris hip
score worsened from 29 £ 3 to 22 £ 5. In 19 (65
%) patients of the second group and 13 (76 %)
patients of the third group a one year after ar-
throplasty postoperative complications have been
diagnosed.

Thus, only for the patients of the first group
arthroplasty can be performed without the risk

of postoperative complications. For the patients
of the second and third groups firstly it is neces-
sary to conduct conservative treatment of acute
inflammation in the affected joint, and only then
— arthroplasty.

Conclusion

Quantitative surgical parameters of bone scin-
tigraphy in patients with deforming osteoarthro-
sis, which allows the knee arthroplasty without
the risk of postoperative complications can define
the following: the percentage of radiopharmaceu-
tical accumulation in the projection of the affect-
ed joint with osteoarthrosis should be between
10-110 %, in relation to the symmetrical field of
study; the percentage of radiopharmaceutical ac-
cumulation in the projection of the proximal tibia
should be 5-50 %, in relation to the symmetrical
area of study.
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QUANTITATIVE SURGICAL
PARAMETERS OF BONE SCINTIGRAPHY
IN PATIENTS WITH DEFORMING
OSTEOARTHROSIS DURING KNEE
ARTHROPLASTY

P. Korol, M. Tkachenko, V. Bondar

The aim — to determination of quantitative
surgical parameters of bone scintigraphy in pa-
tients with deforming osteoarthrosis during knee
arthroplasty.

Methods. Bone scintigraphy was performed
on single head scintillation gamma camera in a

static mode. For the methodology used radio-
pharmaceutical 99mTc-pyrophosphate 550-770
MBq activity.

Results. In all 39 (100 %) of the patients the
first diagnostic group on postoperative bone scan
imaging projected paraprosthetic area the percent-
age accumulation of the radiopharmaceutical was
(+5%)-(+65 %), in the projection of the proximal
tibia — (+5 %)-(+20 %), compared with a sym-
metrical field of study. In 22 (76 %) patients of the
second diagnostic group after 6 months prosthetic
on bone scan imaging the percentage indicator of
accumulation in the paraprosthetic area was (+160
%)-(+250 %), in the projection of the proximal
tibia — (+55 %)-(+120 %), compared to the sym-
metrical area of research. In 14 (82 %) patients of
the third group on bone scan imaging the percent-
age indicator of accumulation in the paraprosthetic
area was (+215 %)-(+380 %), and the projections
of the proximal tibia (+90 %)-(+200 %), compared
with the symmetrical area of research.

Conclusion. Quantitative surgical param-
eters of bone scintigraphy in patients with de-
forming osteoarthrosis are following: the per-
centage of radiopharmaceutical accumulation in
the projection of the affected joint with osteo-
arthrosis should be between (+10%)-(+110%);
in the projection of the proximal tibia should be
(+5%)-(+50%), in relation to the symmetrical
area of study.

Key words: osteoarthrosis, bone scintigraphy,
knee joint, arthroplasty.

KIJIBKICHI OCTEOCHUHTHUI PA®IYHI
ITAPAMETPHU ONIEPABEJIBHOCTI
IHAIIEHTIB HA
JE®OPMYIOUUI OCTEOAPTPO3
ITPU EHAOITPOTE3YBAHHI
KOJIIHHUX CYIVIOBIB

11.0. Koponb, M.M. Trauenxo, B.K. bonoap

MeTa — BU3HAQUUTH KUIBKICHI OCTEOCIIMHTH-
rpadiuni mapamMeTpu onepadenbHOCTI XBOPUX HA
neQopMyrourii 0CTe0apTpoO3 MpPHU EHIOMPOTE3Y-
BaHHI KOJIIHHHUX CYIJI001B.

Marepiaaun ta metoau. OcreocuHTUTpaAdiIO
IPOBOAMIN HAa OJHOAETEKTOPHIN CUMHTUIIALIHHIN
ramMa-KaMmepi B CTaTMYHOMY PEXHUMI MiCIlsl BHY-
TPIMIHEOBEHHOTO BBeAcHHA **™Tc-mipodocdary
akTuBHicTIO 550-770 Mbk.

PesyabTaTtu. Y Bcix 39 (100 %) mamieHTiB
nepuoi AlarHOCTUYHOI TPyNH Ha Miciasornepa-
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HIHHUX CUMHTUTpPaMax B MpoOeKIii mapampoTes-
HOT MIJSIHKY BIJICOTOK HAaKOMUYEHHsS paniodap-
Mmrpenapary ckiaagas (+ 5 %)-(+ 65 %), B mpo-
eKI[i1 IPOKCUMAJIbHOTO BiJI/1i1y BEJIMKOTOMIJIKO-
Boi KicTku — (+ 5 %)-(+ 20 %), mo 3piBHIHHIO
3 CHMETPUYHOIO AUISHKOIO JOCHiIXKEHHS. Y 22
(76 %) mamnieHTiB Apyroi rpynu B MPOEKIi ma-
pampoTe3Hoi MiASHKU BIJACOTOK HAaKOMHYEHHS
inaukatopy aopiBHiOBaB (+160 %)-(+250 %),
B MpOeKIii MPOKCHUMAJIbHOTO BiJJily BEIUKO-
rOMIIKOBOT KicTKH — (+55 %)-(+120 %). V 14
(82 %) xBopuX TPeThOi AIarHOCTUYHOI TPyNu
3a JaHHUMH THiciagonepaniiiHoi cuuHTUrpadii
B IMPOEKIli MapampoTe3HOl IUISHKHA BIJACOTOK
HAaKOMHUYEHHs paaiodapmipenapary IAOPiBHIO-
BaB (+215 %)-(+380 %), a B mpoekmii mpokcu-
MaJIBHOTO BIJJiy BEJIMKOTOMIJIKOBOI KICTKH —
(+90 %)-(+200 %), MO BIAHOMICHHIO JO CUME-
TPUYHOI JUISHKH O00CTEXKEHHS.

BucHoBku. Bu3HauyeHo HacTymHI KiJBKICHI
ocTeocnuHTHTrpadidyHi MmapamMeTpaMHu olepa-
OenbHOCTI XBOpHUX Ha JAedopmMyrouuii ocTeo-
apTpo3 MpH EHIONPOTE3yBaHHI KOJIHHUX CYy-
r100iB, MO HE BUKIMKAIOTH MicIsoNepaniiHux
YCKJIaJHEHb: BIJICOTOK HAKOMUYEHHS pajio-
dbapmipenapaty B MNpOEKIiii ypaXXeHOro oc-
T€0apTPO30M CYTri00y MOBHUHEH OyTH B Mexkax
(+10 %)-(+110 %); B mpoekuii mMpoKCUMaIbHO-
ro BUIALNY BEJIUKOTOMINKOBOI KicTkH — (+5 %)-
(+50 %), Mo BiAHOMICHHIO O CHMETPUYHOT Ji-
JISHKYU JOCIIJHKEHHS.

Kuarwuosi caoBa: octeoapTpo3, OCTEOCHUHTH-
rpadis, KOJIHHUN Cyr100, eHI0NPOTEe3yBaHHS.

KOJINYECTBEHHBIE
OCTEOCHUHTUT PAONYECKHE
ITAPAMETPBI OITEPABEJIBHOCTH
INAIIMEHTOB C AE@OPMUPYIOLIIUM
OCTEOAPTPO30OM
IMPU SHAOITPOTE3NPOBAHUUN
KOJIEHHBIX CYCTABOB

11.A. Koponv, M.H. Tkauenko, B.K. bonoap

Heas — onpenenuts KOJUYECTBEHHBIE OCTeE-
OCHUHTHUTpaQUUYECcKUue MapamMeTpbl onepadenb-

HOCTH OOJIBHBIX C JehOpPMHUPYIOIIUM OCTE0ap-
TPO30M MpPH SHAONPOTE3UPOBAHUU KOJIEHHBIX
CyCTaBOB.

Matepuaabl u Metoabl. OCTEOCIUHTH-
rpaguio TPOBOJMIM HA OJHOACTCKTOPHOMU
CIUHTHJUIAIIMOHHONW TaMMa-Kamepe B CTaTH-
YEeCKOM peXHUMe I0CJie BHYTPUBEHHOTO BBe-
neuus P"Tc-nmupodocdara akTUBHOCTHIO 550-
770 Mbxk.

PesyabraTrbl. Y Bcex 39 (100 %) manu-
€HTOB IMEpPBOM JIMAarHOCTHYECKOW TIPyNIbl Ha
MOCJCONEePAIIMOHHBIX CIIHHTUTPAMMaxX B IPO-
eKIIMH TapanpoTe3HOW 30HBI TPOIEHT Ha-
KOIUIEHUsI paaumodapmipenapara CcOCTaBISI
(+5 %)-(+65 %), B NpOEKIUH MPOKCUMAIBHO-
ro oraena O6onpmebepuoBoit koctu — (+5 %)-
(+20 %), mo cpaBHEHUIO C CUMMETPUYHOUN 00-
nacTteio ucciaenoBanud. Y 2 (76 %) naunueH-
TOB BTOPOM TPYNIBI B MPOEKIIUH MapanpoTes-
HOM 30HBI MPOLIEHT HAKOMJEHWS HHAUKATOpa
coctapiasan (+160 %)-(+250 %), B mpoekuuu
MPOKCUMANBHOTO OTJeNa 00JbIeOepIoBOi KO-
ctu — (+55 %)-(+120 %). Y 14 (82%) 60npHBIX
TPEThe JUArHOCTUYECKOM IPYIIbI 1O JaHHBIM
MOCJIeONePAllMOHHON CIIMHTUTPA(GUHA B TIPOCK-
MU [TapanpoTe3HO 30HbI MPOI[EHT HAKOTIJICHUS
paauodapmnpenapara coctabiasan (+215%)-
(+380 %), a B mpoeKUMH HPOKCHUMAJIbHOTO
otnena OonpmebepuoBoit koctu — (190 %)-
(+200 %), MO OTHOWIEHHUIO K CUMMETPUYHOU
00JaCcTH UCCIEIOBAHUS.

BeiBoabl. OrnpenesieHbl  KOJIWYECTBEHHBIE
OCTEOCHUHTUTpadUUECKUE TMapaMeTpbl oIlepa-
0eMbHOCTH OONBHBIX AE(HOPMUPYIOMIHM OCTEO-
apTpO30M TPHU IHIAONPOTEIUPOBAHUM KOJCHHBIX
CyCTaBOB, KOTOpBIE€ HE BBI3BIBAIOT IOCIEONEpa-
[MUOHHBIX OCJIOXHCHUN: TPOIEHT HAKOIUICHUS
paguodapmmpenapara B NPOEKIHUU MOPAXKESHHO-
0 OCTE0apTPO30M CyCTaBa JOJKEH COCTAaBISTH
(+10 %)-(+110 %); B mpoeKIIUH MPOKCUMAIHBHOTO
otnena 0onbiedepoBoi kKoctu — (+5 %)-(+50 %),
110 OTHOIICHHIO K CHMMETPUYHOM 00J1aCTH HCCIIe-
JIOBAHUS.

KuawudeBble cjioBa: ocTeoapTpo3, OCTeOC-
nuHTUTpadus, KOIEHHBIH CycTaB, dHIOMNPOTE-
3UpOBAHUE.
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