Osteoporos Int (2000) 11:400-407 .
© 2000 International Osteoporosis Foundation and National Osteoporosis Foundation OsteoporOS|S

International

Original Article
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Abstract. Periarticular osteopenia is the earliest radio-S.CH. —19%, p<0.05, whole-hand— 12%, p<0.05).
graphic sign of rheumatoid arthritis (RA). Recent studiesThe bone changes were also shown by QUS (women:
using dual-energy X-ray absorptiometry (DXA) have Ad-SOS values of 1950 + 90 m/s in RA vs 2137 + 35 m/s
indicated that the loss of periarticular BMD can bein young healthy controlsp(<0.005); men AD-SOS
guantified by whole-hand bone mineral density (BMD) 1956 + 87 m/s in RA vs 2146 + 41 m/s in young healthy
measurements. The aim of this study was to analyzeontrols £<0.05)). These results show that BMD and
periarticular BMD in more detail by DXA and Ad-SOS values are significantly lowered in patients with
quantitative ultrasound (QUS). In a cross-sectionakarly RA and indicate that periarticular osteoporosis in
study 23 women aged 30-76 years with early RA,early RA might possibly be better detected using
mean disease duration 26 + 19 months, and 18 men agefétailed hand scan analyses.
42-69 years, mean disease duration 24 + 25 months,
were examined. All patients received antirheumaticKeywords: Disease monitoring; Hand bone mineral
therapy. The reference population consisted of 103lensity; Periarticular osteoporosis; Quantitative ultra-
age-matched controls (68 females, 35 males) and yourgpund; Rheumatoid arthritis
healthy controls. BMD measurements were performed
using a DXA Expert XL densitometer (Lunar). BMD of
the whole-hand and two subregions was determined: two
subchondral regions of interest (S.CH.) were set withinntroduction
the trabecular bone, distal to the proximal interphalan-
geal joints of digits Il and Il excluding the dense QOsteoporosis occurs in patients with rheumatoid arthritis
subchondral bone of the metacarpophalangeal (MCRRA) in two forms: periarticular osteoporosis around
joint and two metacarpal regions of interest (MCP) wereinflamed joints, which is a characteristic of early disease,
set including the entire MCP joint of these fingers. QUSand generalized osteopenia/osteoporosis affecting the
measurements at the proximal phalanges of digits ll-Vaxial and appendicular bones during the course of
were performed using a DBM Sonic (lgea); amplitude-rheumatoid disease [1-4]. Recent developments in dual-
dependent speed of sound (Ad-SoS) was determined. knergy X-ray absorptiometry (DXA) allow the quantifi-
comparison with whole-hand BMD measurements, boneation of periarticular bone loss by bone mineral density
loss was pronounced in patients with a disease duratiofBMD) measurements at the hand. Regions of interest
of 18-72 months at the subchondral regions of interest ifROIs) can be defined to measure the BMD in
both genders compared with age-matched controlgeriarticular regions due to developments in the software
(women: mean BMD loss S.CH—23%, p<0.001, used. This is of particular interest for monitoring
whole-hand —16%, p<0.001; men: mean BMD loss diseases such as RA in which local BMD changes take
place.
mam offprint requests to: Dr F. E. Alenfeld, Deodhar et al. [5] showed in 1995 in a cross-sectional
Osteoporosisand Arthritis ResearchGroup, University Hospital study th&.lt bon.e mme.ral Conte.nt (BMC) of .the hand is
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dramaticat the handcomparedwith other measurement
sites.Furthermordt is known thatbonelossat the hand
is pronouncedduring the early course of RA [7,8],
despiteclinical improvementand sufficient control of
inflammation through treatment[5]. It remainsto be
clarified whetherjuxta-articularboneloss precedeghe
developmenof boneerosionsand whetherthe preven-
tion of periarticularboneloss resultsin a reductionin
boneerosions.

The aim of this cross-sectionastudy wasto examine
periarticular BMD in more detail using special hand
software (Lunar Expert) and to establishwhetherthe
radiologically diagnosedperiarticularbone loss (which
is calleda radiologicearly sign of RA) canbe quantified
and potentially be used for monitoring of the early
disease.For this purposea referencepopulation for
BMD measurementat the handwas compiled.

Population and Methods

ReferencePopulation

Hand scanswere performedin 119 Caucasianvomen
aged 20-81 yearsand 91 caucasianmen aged 20-86
years(Table 1). The referencepopulationwasrecruited
via posteran thewaiting roomsat the hospitalandword
of mouth recommendationHealth statuswas assessed
using a detailedhealth questionnairgdatanot shown).
Women and men with diseasesor drugs known to
influence bone metabolism were excluded from the
referencepopulation.The body massindex (BMI) of all
volunteerswas between18 kg/m? and 30 kg/m?.

DXA and quantitative ultrasound (QUS) measure-
mentswere performedon the sameday. Not all healthy
controlsreceivedDXA and QUS measurementdue to
organizationahndtime problems A total of 26 menand
46 womenreceivedboth DXA and QUS measurements
at the hand, which included all volunteersreceiving a
QUS measurementOf the 210 healthy controls, 103
were age-matchedontrols (68 womenand 35 men).

Table 1. Characteristicodf rheumatoidarthritis (RA) patientsversus
age-matchedhealthypersons

RA Referencegroup
Women
n 23 68
Age (years) 54+13 52+8
Height (cm) 163+5 165+ 6
Weight (kg) 67+14 63+8
BMI (kg/cn?) 25+5 23+3
Men
n 18 35
Age (years) 56+8 57+9
Height (cm) 177+9 175+6
Weight (kg) 83+10 79+ 12
BMI (kg/cn?) 27+3 26+3

BMI, body massindex.
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RheumatoidArthritis Population

Twenty-threewomen aged30-76yearswith early RA

(diagnosedaccordingto the criteria of the American
Collegeof Rheumatologyywith a diseasadurationof 2—

48 monthsand 18 menaged42—69yearswith a disease
duration of 1-69 monthswere scannedand underwent
QUS measurementat bothhands(Table1). All patients
receivedantirheumaticherapyincluding corticosteroids
andDMARDSs andtheir BMI wasbetweenl 8 kg/m? and

30 kg/mP. Patients with a Larsen score >2 were

excludedfrom the study population. All patientshad

handradiographsvhich showedn all casegeriarticular
osteoporosigLarsenscore <2 [9]) but no erosionsor

joint destruction.

Methods

(i) DXA Measurementsf the Hand

Hand measurementsvere performed using the DXA

Expert XL densitometer(Lunar, Madison, WI). The
software (version 1.63) offers a new mode for hand
measurementd 34kV, 1 mA). Thehandsarepositioned
on top of the Lunar forearmpositioneraccordingto the
Lunarmanual.BMD of the entirehandwasanalyzedoy

the Lunar software.Contourswere manually corrected
due to contour finding problems with the software.
Additional ‘in-fillings’ were sometimes needed. To

determineearly BMD changesin juxta-articular bone
of rheumatoidpatients,two different kinds of rectan-
gular ROI weresetin the regionof the proximal part of

the proximal phalange®f digits Il andlll of both hands
(Fig. 1):

SubchondraROI (S.CH.) The ROI was setdistal to
the joint, excludingthe densesubchondrabone of the
metacarpajoint. It waspositionedwithin the trabecular
boneof the phalanx.The ROI's height correspondedo
20% of the phalangeslengthsin men,andin womento
30% of the phalangeslengths;the width corresponded
to the bonediameter(Fig. 1a).

MetacarpalROI (MCP): The ROl includedthe entire
metacarpaljoint. The middle line of the ROl was
positionedat thejoint, the ROI's heightcorrespondingo
75% of the phalangesiengths(Fig. 1b).

All handBMD scananalysesvere doneby the same
operator All ROIsweresetmanually;some‘in-fillings’
were needed.

Image resolution was determined by a line-pair
phantom. The surface dose was measuredwith an
ionization chamber(PTW-Nomex)on the Expert.

(i) QuantitativeUltrasoundMeasurementat the
Proximal Phalangesof the Hand

The device used for the determinationof ultrasound
velocity measuredt the proximal phalange®f the hand
wasthe DBM Sonic1200(Igea,Carpi, Italy). It consists
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Fig. 1. a Subchondrategionof interest(ROI); b metacarpaROl.

of two 12 mm diameter zirconate-titana crystals
embeddedn 16 mm diametemprobeswhich aremounted
on a caliper. A 1.25 MHz pulse ultrasoundsignal is

generatedthe attenuatediltrasoundsignal being shown
on a screenas well as the results of the amplitude-
dependenspeedf sound(Fig. 2). Thedevicecalculates
the velocity by taking into accounta predetermined
minimum amplitude value (2 mV) which has to be
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Fig. 2 Amplitude-dependergpeedf sound(Ad-SOS)characteristicts
in a a healthypersonandb an RA patients.

reachedy the signal. Thereforethevelocity measureds
amplitude-dependentand is called the amplitude-
dependentspeed of sound (Ad-SOS). To limit the
influence of surroundingsoft tissueeachmeasurement
starts with the determinationof the speedof sound
through soft tissue at the interdigital region. These
measurementare performedbetweenthumb and index
finger, asthis site is consideredo be representativéor
soft tissuevelocity of the hand. The measuredralue is
takeninto accountto calculatea correctionfactor that

Fig. 3. QUS measurementite.
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will be automatically applied by the systemto the
following speedof sound results through the whole
phalanx(for measurementite seeFig. 3).

QUS measurementwere performedat digits [I-V on
both hands. QUS and DXA measurementswere
performedon the sameday.

Statistics

To assesshe short-termprecisionin vivo (expresse@s
the root meansquarecoefficientof variation, CV%), the
BMD of the entirehandandof the ROlsweremeasured
in 5 healthyvolunteerswith 5 repeatedneasurements
oneday. Also QUS measurementa/ere performedin 5
volunteerss times.For QUS measuremente precision
was calculatedfor the meanvalue of the measuredAd-
SOSof digits II-V.

Simple regressionanalyseswere performed proving
the age dependencyf the measuredharametersat the
hand and proving the dependencyof hand BMD
parameter®n diseasaluration.

Independensampletestswere performedproving the
significanceof the differencesof meanvaluescalculated
for measurementesultsin RA patientsandage-matched
healthy controls or young healthy controls. As thereis
evidencethat BMD lossin RA takesplacein the first
yearsof the diseasethe analysesvereperformedin two
subgroupsof RA patients: patients with a disease
duration of less than 18 months and patients with a
diseasealurationof betweenl8 and 72 months.

T-scoreswere calculatedfor QUS resultsas follows:
T-score = (individual data-mean25-35 sex-matched
controls)/standarddeviation 25-35 sex-matchedcon-
trols. As not all volunteersreceived QUS and DXA
measurementat the hand,the T-scoreswere calculated
with partially different controls.
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Results

Short-termprecisionin vivo expressedsthe root mean
squarecoefficient of variation (CV accordingto [10])
was 0.9% for BMD measurementsf the whole-hand,
2.7% for measurement®f the subchondralROIs of
digits II+Ill, 3.2% for the metacarpalROls of digits
[I+11l and 5% for QUS measurementat the proximal
phalangegmeanof digits lI-V). In RA patientsthe CV
for subregionalanalysesof DXA handscanswas 3.9—
4.2%. The imageresolutionof the densitometeiscreen
wasbetween0.6 and 0.8 lines/mm. The surfacedoseof
hand measurementsising the DXA Lunar Expert XL
(134 kVp, 1 mA) was 130 uGy.

Table2 showsBMD dataof the referencepopulation.
Meanvaluesof measuredMD for the whole-handand
the different ROIs at digit 1l (i.e., Index) and digit I
(i.e., Middle) for healthymenandwomenare given for
eachdecade.

A moderatecorrelationbetweenBMD (g/cn) of the
whole-handand AD-SOS (in m/s) at the fingers(mean
value of the measurement®f digits 1I-V) could be
shown.Linear regressioranalyseshowedfor femalesa
correlation coefficientof r = 0.54 (p<0.01). Further-
moretherewasa weak correlationof whole-handBMD
with agein women;in menno agedependencyf BMD
of the handcould be shown(Fig. 4).

Therewasa differencein BMD in RA patientswhen
comparingthe right and the left hand which did not
reach statistical significance.However, this difference
waspronouncedn the subchondraindmetacarpaROls
(in females:32% of whole-handBMD, 50% of sub-
chondral ROI and 55% of metacarpalROI; in males:
52% of whole-handBMD, 62% of subchondraROI and
52% of metacarpal ROl showed more than 10%
differencecomparingBMD valuesof the right and the
left hand).Giventhis differencein BMD of thehandsin
RA patientsall following analysesvere performedonly
at the handswith the lower BMD. Also the QUSresults

Table 2. Referencedatafor BMD measurementat the whole handandthe different subregionsat digits Il andlll for healthymenandwomen

Decade n BMD SD S.CH. SD S.CH. SD MCP SD MCP SD
(years) hand index middle index middle

(glcn) (glcn?) (g/cn?) (g/cn) (g/cn?)
Women
20-29 24 0.383 0.03 0.263 0.04 0.264 0.03 0.337 0.03 0.333 0.03
30-39 26 0.392 0.03 0.268 0.04 0.266 0.04 0.345 0.04 0.346 0.04
40-49 26 0.396 0.03 0.266 0.03 0.263 0.03 0.354 0.03 0.351 0.03
50-59 22 0.403 0.04 0.267 0.03 0.271 0.03 0.356 0.04 0.359 0.04
60-69 9 0.341 0.05 0.237 0.04 0.229 0.04 0.305 0.04 0.300 0.04
70-79 6 0.334 0.05 0.233 0.05 0.220 0.04 0.292 0.04 0.289 0.05
Men
20-29 22 0.420 0.05 0.279 0.04 0.282 0.04 0.358 0.04 0.355 0.04
30-39 23 0.441 0.04 0.298 0.03 0.305 0.03 0.380 0.04 0.374 0.04
40-49 18 0.450 0.05 0.309 0.04 0.314 0.03 0.396 0.04 0.392 0.05
50-59 15 0.425 0.05 0.281 0.04 0.275 0.05 0.374 0.04 0.363 0.05
60-69 8 0.404 0.07 0.260 0.04 0.260 0.05 0.354 0.06 0.343 0.07
70-79 3 0.407 0.07 0.259 0.05 0.244 0.05 0.336 0.06 0.320 0.05

All valuesare given asmeanBMD in g/cn? + standarddeviation (SD).
S.CH.,subchondrategion of interest;MCP, metacarpophalangeatgion of interest.
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Fig. 4. Correlationof whole-handBMD with agein a referencepopulationof a womenandb men.

of the handwith the lower BMD were analyzed.Only
thecorrelationbetweerdiseasalurationandBMD of the
handwas performedon the resultsof both hands.
ThemeanBMD valuesof RA patientswerecompared
with thoseof the age-matchedeferencegroup(Tablel).
The percentagelifferencein BMD for the entirehandas
well asfor the subregionsvere calculated RA patients
were comparedwith a healthy age-matchedeference
population(Table 3). BMD wasmostmarkedlyreduced
aftera diseaselurationof 18—72months.BMD losswas
pronouncedat the periarticular ROls in both genders
(women: S.CH. index and middle —23%, MCP index
and middle —18%; men: S.CH. index and middle
—19%, MCP index — 16% andMCP middle —14%)in
comparisorwith BMD lossat the whole hand (women:
—16%;men: — 12%).Additionally correlationdetween
diseaseduration and BMD of both hands and the
subregionswere performed(Table 4). In womenthere
wasa strongercorrelationbetweendiseasedurationand

BMD andBMD in the subchondrategionsthanbetween
diseaseduration and whole-hand BMD; in men the
correlationdid not reachstatisticalsignificance.

QUSResults

Amplitude-dependenspeed of sound (Ad-SOS) was
measuredht digits [I-V at the distal metaphyse®f the
proximal phalangesof both hands.The meanvalue of
thesefour measurementsvas taken into account.RA
patients were compared with a young and healthy
referencepopulationaged25—-35years.In both genders
therewasa significantAd-SOSlossin patientswith RA.
In femalesthe Ad-SOS loss was even pronouncedin
thosepatientswith a longer diseaseduration (Ad-SOS:
women <18 months, 2029 + 84 m/s; women 18-72
months, 1950+ 90 m/s; healthywomen,2137+ 35 m/s).
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Table 3. BMD valuesof RA patientsof different diseasedurationcomparedwith an age-matchedhealthy population

Reference Diseaseduration T-score Diseaseduration T-score ABMD ABMD**

population <18 months (in SD) 18-69months (in SD)

(6+5) (38 13)

Men .
Hand 0.42+0.06 0.43+0.06 -0.23 0.37+£0.07 -1.63 +2% -12%
S.CHindex 0.27+0.04 0.27+0.04 -0.79 0.22+0.05 -2.30 O%'f' —-19%
S.CHmiddle 0.27+0.05 0.27+0.05 -0.81 0.22+0.07 -2.20 0%’ —19%:
MCP index 0.37+0.05 0.36+0.05 —-0.88 0.31+0.06 -1.70 3% -16%
MCP middle 0.36+0.06 0.35+0.05 —-0.88 0.31+0.07 -1.75 —3% -14%
Women )
Hand 0.38+0.03 0.38+0.07 —-0.66 0.32+0.07 -2.40 0% —lG%f
S.CHindex 0.26+0.04 0.23+0.06 -1.20 0.20+0.05 -1.90 —12% —23°/z_{
S.CHmiddle 0.26+0.04 0.23+0.05 -1.20 0.20+0.06 -1.90 —12% -23%
MCP index 0.34+0.04 0.33+0.08 —-0.60 0.28+0.06 -1.70 -3% —18%f
MCP middle 0.34+0.04 0.33+0.08 -0.86 0.28+0.07 -2.20 -3% -18%

Differenceis shownin % change:A BMD, = differencein BMD comparinghealthycontrolsandRA patientswith a meandiseaseluration <18
months;A BMD**, differenceof BMD comparinghealthyand RA with a meandiseasedurationof 18—-69months.T-scoresare shownfor the

different diseasedurations.

BMD is given asmeanvalues+ standarddeviation (SD); diseasedurationis given asmean SD in months,S.CH.,subchondraROl; MCP,
metacarpaROl; 'p<0.05, *p<0.001comparedo agematchedcontrols; T-scoresin standarddeviation (SD).

Table 4. Correlation of BMD of the whole hand and different
subregionswith diseasedurationin womenand men (all valuesare
givenasr)

Women Men

r p r p
Hand 0.31 0.18 0.32 NS
S.CH.index 0.39 0.005 0.30 NS
S.CH.middle 0.42 0.002 0.29 NS
MCP index 0.26 0.052 0.26 NS
MCP middle 0.30 NS 0.25 NS

Table 5. Ad-SOSin womenand menwith RA of different disease
duration comparedwith a young healthy referencepopulationaged
25-35years

Healthy RA RA
Diseaseduration(months): <18 18-69
Meanage(years): 54+8 57+14
Women
Ad-SOS(m/s) 2137 2029* 1950*
SD 35 84 90
T-score -3.1 -5.4
% difference -5% -9%
Men
Ad-SOS(m/s) 2146 1966* 1956*
SD 41 96 87
T-score -4.4 -4.6

% difference —9% -9%

T-scoregivenin standarddeviation(SD), % differencesgdifferencein
mean Ad-SOS of RA in comparisonwith the healthy reference
populationexpressedas a percentchange;*p<0.05 in comparison
with the referencepopulation.

This could not significantlybe shownfor men(Ad-SOS:
men <18 months,1966 £ 96m/s; men 18—72months,
1956+ 87 m/s; healthymen,2146+ 41 m/s) (Table5).

Discussion

The data from this cross-sectionaktudy indicate that
detailed analyses of BMD hand scans allow the
guantificationof periarticularbonelossin both genders.
Thus the subjective impression of a radiological
diagnosif periarticularosteoporosisanbe specifically
guantified. The degreeof periarticular bone loss was
pronouncedin the subchondral subregionsin both
gendersjndicating that the monitoring of patientswith

RA by quantifying subchondralbone loss might be
superior to quantification of whole-hand bone loss,
which is currently the standardexaminationin patients
with RA. This is the first time that data have been
presentedon juxta-articular osteopeniaat phalangeal
joints of the hand in RA measuredwith DXA.

Furthermorethis papershowsnormativedatafor hand
BMD measurements.

The degreeof BMD lossat the handin early disease
durationin the currentcross-sectionastudyis compar-
able to that found in the studiesof Deodharet al. [5].
However,the degreeof bonelossin the subregionss
higherin comparisorwith whole-handBMD lossin this
cross-sectionalstudy. Whether this is relevant to
functional outcomeor developmenbf boneerosionsin
RA needsto be clarified. Furthermoreit needsto be
clarifiedin alongitudinal studywhetherbonelossin the
subregionakegionsis large enoughto exceedthe least
significant changetaking the greaterprecisionerror of
the subregionalanalysesinto account. A prospective
study is alreadyin progressin our departmentproving
the value of BMD measurementst the periarticular
regionsat the handin diseasemonitoring and predict-
ability of future diseaseactivity.

Althoughthedifferenceof handBMD wasseenin 32-
55% of RA patientswhen comparingBMD measure-
mentsof the right and the left hand, this did not reach
statisticalsignificance.This mightimply thathandBMD
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and also BMD of the periarticular regions reflect a
combinedresult of generalizedBMD loss plus a local
effect of the underlyingdiseaseFrom the clinical point
of view, hand BMD measurementshould therefore
alwaysbe performedat both handsto avoid misleading
interpretationof measurementesults.

The precisiondataof about3% in the subregionsn
healthy controlsindicatesthat the analysesof periarti-
cular bone loss using DXA is a sufficient methodfor
determiningBMD changesn RA patients.Comparable
results of in vivo precision could be shown for RA
patientsfor DXA and QUS measurement$CV% for
subregionabnalyses3.9—-4.2%).It shouldbe mentioned
that due to the small areasof the subregionsand
problems in contour finding there is an operator
dependencyespecially concerningthe analysesof the
subregionsAs the imageresolutionis not goodenough
to replaceradiographsdy DXA scansmorphologymust
still be analyzedwith conventionalradiographs.

QuantitativeUltrasoundat the Proximal Phalange of
the Hand

It is demonstratedhat amplitude-dependenspeedof
sound through the proximal phalangessignificantly
decreasedn patientswith early RA, possibly due to
changesn corticalandtrabecularstructure(periarticular
osteoporosis)As SOScharacterizeboneas a constant
of the material throughwhich the signalis conducted,
changesn SOSallow the presumptiorthat the material
haschangedIt could be suggestedhat SOSchangesn
RA signify changestowards, for example, regional
osteomalacia.

Unfortunately,due to the small numberof age-and
sex-matchedaontrols,QUS resultswere comparedwith
referencedata obtainedin young and healthy controls
aged 25-35 years. It must be pointed out that the
calculationof T-scoreds not yet a validatedmethodfor
ultrasounddata. Still, in the study underway the QUS
datawill be comparedwith an age-matchedeference
population,proving in a larger populationwhetherthe
Ad-SOSlossis due only to age-relatecchangesor, as
stated, is disease-relatedin a previous study it was
shownthatthereis a strongagedependencyf Ad-SOS
[112].

The analyseson RA patientswith different disease
durationsshoweddifferent resultsin the two genders.
For QUSdatain menno dependencyf AD-SOSresults
ondiseasalurationcould be shown.This s surprisingas
thebonelossquantifiedby DXA significantlydifferedin
these two subgroupsand showed a dependencyon
diseaseduration. It should therefore be clarified in
prospectivestudieswhether these differencesbetween
QUSandDXA measurementesultsin menandwomen
are sex-specifidn patientswith RA or whetherthe two
different techniquegeflect different bone entities. This
againwould stresghatQUS andDXA quantify partially
different bone ‘qualities’ and not BMD exclusively.In
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this context the documented moderate correlation
betweenBMD and QUS measurementsould be seen
which confirmsexisting cross-sectionatlata[11,12].

Studiesin pigs havedemonstratedhat SOSvaluesat
the phalangesire dependenbn structuralcharacteristics
of the bonewhich partially reflectcortical bone[13]. In
general,for SOS measurementshrough bone a linear
dependencyof velocity on the apparentdensity of the
bone[14] and a dependencyon the elasticity modulus
[15] weredetected Furthermorevelocity appearedo be
a predictorof bonestrengthin vitro [16].

Whether QUS at the proximal phalangesis more
sensitiveto changesn boneduringthe courseof therapy
and duration of diseasein RA comparedwith DXA
measurementbasto be clarified with a prospectively
designedstudy which is already in progress.Further
studies comparing techniquesfor noninvasive assess-
mentof the skeletorshouldprovewhetherearly RA may
serve as an in vivo model for the examination of
structuralchangesf boneandits relationshipto BMD
and QUS measurements.

In conclusion this cross-sectionastudy demonstrates
that BMD and QUS measurementsat the proximal
phalangesshow significantly lower valuesin patients
with earlyRA. Giventheearlybonelossin patientswith
RA, which is known as juxta-articular osteoporosis,
regionsof interestsetin theseareasmight servefor the
quantification of periarticular bone loss. As methods
usingradiographsshouldnot be unnecessarilyepeated,
the maximuminformation shouldbe achievedfrom one
examination. This examination should include the
subregionanalysesof DXA scansof the hands.

QUS possiblygivesinformationon structuralchanges
in boneaffectedby RA. Largerstudiesshouldcompare
measurements RA patientswith thosein age-andsex-
matched controls. Prospective studies should prove
whetherthe analysesof periarticularROls are superior
to whole-hand BMD scans in the monitoring of
antirheumatic therapy and the prediction of future
diseaseactivity, and whetherthe combinationof QUS
and DXA measurementsmight lead to a more
comprehensivéboneassessmernh RA.
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