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(,.tr.)rh: llr0chylh.rD!r C0rvl(l o{Dc.ri C'l dosimctti llirc Dodcs

l . In t rodrct ion

Cervicll cxrccf ciin sirfc.rd lo lhc obtuf or lynrph nodcs
(rhc nrcdid l  g foup 01 rhc cxLcrDr l  i l idc lymph Dodc chrnt .
Lhc hypogrsLric lymph nodcs (prfl ol thc nrLcrnrl ili lynrph
nodc ch{ in) .  and the colnmon i l iac lynrdr  nodes.  

' lhe 
nosr

coDnnon nr\olvcd lymph nodc gn)ups afc thc obturur)r and
cxrcmrl ilirc lynrph nodcs (67%) iollorvcd by lhc co|nnlon
i l iac lymfh nodes (11%) and the hypoSast ic  lymph nodes
(7%) 51. ' l 'he ove|a l l  inc idenceof lymph node jnvolve|nent

v{  cs rccord ing to s t . rge.  Stnge Ipat ients hnve a 13 16%
risk,  s t {gc i I  r  27 45% r isk,  and stage l l1  a47 66% dsk.  L6l .
It has loDg been recognizcd thrt an adeclutte dosage of
radiation nccds Lo bc rclnririsLcrcd Lo thcsc lyDrltr nodcs
in order to sleriljrc Lhc discasc f7l.

The lreaoncnL ol Lhcsc lynrph nodcs is rypic{lly { combi
nation oferlenal beanrradirtioD therupy and bkch)thcrrpy
with tandem and ovoids. Although rhc dosc lrom Lhc cxLcr
nrl bern lrerlmcnr can bcrclilbly crlcrlatcd thc dosc {dmi
r)islered with lbc brachylhclLpy compoDcnL olthc lrcatment

is nr(nc diilicult h calculrtc. lhis is secon(lafy n) the f.rct
thrr  rhc lynrph nodcs nfc noL v is ib lc  on orhogofn l  rudlo-
gf  fhs wi thout  lynrd rg iogfafhy and thai  the sr  nd rd
commercia l ly  avr i l . ib le ppl icarors re not  conrpured tomo-
gf.'phy (CT) compatible. precludnrg more accurale esti
mrtes of dose nsing 3D techoiques. Recoglrizi g rhc nccd
to esrilna|e doses ro dre pelvic lodes. Tod rnd Mcijdilh

i7.81 detined Polrts A rrd B,l€larive to the rpplicrLor. rs
irnporlmt poiffs rt whicL Lo dDcu rcDL lhc tk)sc fof crch
prtient s application. By so doing lhey wcrc aLLcnrpLiDg ro
prcvlde a 3D descdptio| of dre dose relrtivc lo Lhc appli
ca|or. For exarnple. Poirr B dose i:lativc ro PoiDL A dosc
characlerized fie dose gradiert inplicil h the variablc abil
ily (parient to paiient) lo spread dre ovoid sources latenlly
bwards rhe pelvic sidewali. I'oini B was used as dle rcttr-
ence dose to reprcsent the laieral parametria. 'pelvic s e
wall'. of l)elvic lymth rodes tlom the brachytherapy
portior of the patients' treatnents. Previous srudies lll
have shown a cor€ladon of dose to rhe parametda a d
local colirol. ln sone irNiituiions. it is cornnon clinical
pfactice io decide or further exrern:rl berm trcarrnerts dircc
ied to the pelvic lymph nodes based upon the Ponn B calcu
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lation. At other institutions. a dose calcrlation at a posiiion

k)crtcd at the wjdest parl of fie boDy pcllis is used
Howcver, direct calculrtion of dose to an{t{)nrically idenii-

fied lymph nocles has noi been rcpoted previously.
At Drkc University. in d cllbrl to improve our uncler-

staDding ol lhe use of brachltherapy for this disc.tse, \1'e

have inltitutcd CT based studics ol 3D dose dist butiors

delivered durnrg tbese ilnplants 14,91. Following placc'nenl

ofa CT comprtiblc tanden and ovoids device l9l. axirlCT
images were obl{ined with tire dcvicc place. As a tart ol

this study, we have dctdrrined the dosrgc to the internal,
cxLcmal. and comnxrn ilirc lymph node chtins based on the
CT dala. Ouf results rnd a comparison wilh the conlnro'rl)
uscct Point B dose r.Ltcs an presentecl ;n this Prper.

2. Matelials and ncthods

lr|(nn August 1!li)2 to Octobq 1997.36 tMdcm and ovoid
applicadons wilh r CT cornpatible lrlcLclrcr-SLrit Deldos

dcvice L9l were pc onncd at Duke tJ ivclsily in 30 p$icnLs

Six patienis hrd twoirnplinls. Cs- l17 soLrces werc LNcd. Thc

dosetr l)oinl A was adtriiistercd to:rllpatien(s ir thc (udy via

whole peLvic e xte|]]l I bcfl mdiction tlrcrrpy (40 50Gyusnrg
n ,1-liekl box tcchniquc) pLls (30-40 Cy) br cfiythcmty
inrp lmt boosr . ' lhc ( ) t l l  dose (o l )o int  A was in the tan- lc

75-85 Gy. A loul dosc ol 50-65 Gy w$ dcsircd .rl Poinl ll.

]'hc p rienls' st0gc rt Proscrrtiltion rnd/(n (hc prcsence of

lclvic ly rphadeoopLrlh! dcLc rined whclhor higher dos0ges
wcrc ndmirhrcrcd. Ii:thc lhysicjfil deenlcd ncccss ry. pelvic

sidervrll boos(s wc|e ndnrirris{crcd to miqe the nodrl (Point B)

The Cll conrpatiblc applicrl(n is nude oul oi !n lLunn'

nllrl alhy ard hns sirril physical di cnsiolrs .rs thc stan-

d0rd Fletcher-SLrit-Dcklos devicc. Visurlizntion ol thc

npplicatof dnd rraLinry without lrlPrcciable rtifict nnrkcs
Lhc 3D dosimenic rDrlysis possiblc [9]. Erclr patienr was

scmled liom 2 cnr tbove the tlndcm to 2 crn behw lhc

nlcrior aspect of thc ovoi.ls ir 3-m sliccs. Ontside this
rcgion rages were l0 mnr .tp.rrL The axial CT nnages were
uscd to delitre ihe spalirl fcl,tlions|ips bcLwccn Lhe landem.
ovoids, and pelvic rnnlomy nlcluding the intcnrl. exlernal
rDd conrnon iliac vasculrturc. The iliac vcsscls wcle eas y

sccn orr axial CT imrgcs. Tlre iliac lynph nodcs 'hrg lhese
vcsscls t2l. Since rhc ly ph nodes nfe Dor cnsily distin-
guished tiom tlreir iuxLaposed vessel oD non contrast aT
lniges. the vessels lvcre contolrrcd {s I sunogale ln nddi
tion to any visiblc lynph nodes. 

-lhc doscs were calculrted

These points wcrc determined hy iDtcrpolation over thc

UT oudincd sLNcture pojnts.
The CT soan drta \\Jas analyTed to dclermine ihe center

.nd or  en Jt i ! r .  . . i  . . . r  t r  rJaror(  l  \ "  . ,  i  cr .  Do.e I r l t r : ,e .
were calculalcd around each solLrcc flll. The dose w{s

superimposed on thc 3D aoatomic rcconsrrucdon tlol
The method of crlculation of dose to Point A liom CT

scans was defned p.cvionsly [4]. Tn this work, the dose ro
Poinl B was calculrted lrom the plair ofthogonal films lll
the man er done in our dcparhent for !L numbcr of years

Narnely, rl.r level2 cm nbovc tlre liange on the trDdcn, we

denne BR (BL) to lie 5 crn to tbc dght (left) ofthe prlient's

midlinc. Ii the applicrti{)n is exactly nidlinc with equal

separation bcrween ovoids, dosc to BR and BL 'vould be

identical. hut this is rare jn p[ctrcc.
A conrpadson oi dose rares with tlre iliac vascular/lynrph

node chain! !s. Polnt B is p.esenLcd. These dose.ates arc
prcsented as a pcrtcnlage of the Point A dose rate Thjs
makcs the results dcNndert less upon loadhg difiirences
ard more correctl) rcpresents the varitti(nrs rrisingliom 1h.

prlicnt aratonic.rl dillcrences. Maxjmu .tlrd mmmnnn
dosc rrtcs to the intcrnll and extemal iliac lynph node
chrrns were obtaincd. No efibrl wn! nudc b determine
minimrn dose rates to thc common iliac noctcs bccause it

ii well known that the mil]inLrm dose r{tc is ncgligible,

iher€forc, orly the nraximum dose rates to thc colrnnor
iliac nodes were obtrincd. The nrininruDr dosc rale lo the
cxLcrml iliac cfi.Lin occurred anletiot d d inlcior, where thc

cxternal ilirc vcsscls beconle Lhc ltlnoral vessels. This

regior  was lc l l  lo  be c l i r icn l ly  ins igni f icnn(  g i lcn thc { ic l

thaL ceN,icAl crnccr does not lyflcally rrelastasize lo thc

inguinol/fenrcnl lymfh nodes. A soconduy dose |.lLte ftn-

thc cxre uL i l i rc  l tmfh r )ode chl in  wrs dc l ined r i  (he b i lur -

crtion ol lhe ex(er1rlll nd (hc conrnr(tr ilirc lynPh node
chains.  This dose mLc (ElBnr i r l )  w0s choscD ns lhc r  in jnrunr

dosc rrtc Lo the exremrl ilirc lymdr uode rt thc bilufcLltiolr.
Thc dosc rrlc r'ntios lirt dcliDcd ns lblbwsl

.  l lnr  x  -  in tem0l  i l i : rc  lyrnph r rode nrnxiNu dosc,r le /
P0in l  A c losc mrei

.  l l ln in  -  in tc  rn l  i l inc lynrph node l l r t l r in lurn doso l r le /
l)oint A (k)sc fatel

. l,llmAx - orLcfnal iliac lynrph nodc luxinNnr dosc rdtc/

l)oirt A dosc r'rlel
. Elnif - cxtcnr.rl iliac lynfh nodc n)nrnnuD dose |arc/

Poirt A dosc ratci
.  E lBmh -extemrl i l i . rc lymplr  n lebi l in ! { t iondosef  re/

Poinl A dose rutci
. CI ax - common ili.tc lynph node maxnnum dose rate/

Poinl A dose ntc.

3. Results

The top paft ofFig. 1 shows a represcnlrlive CT image at
a level in the comrnon iliac fegion. Thc lefi rnd right
co mon ililic vcsscls are ouilined in the innge. Fig. I

also shows aCT nnage lo$,ef in thc tclvis, after rhe biliLfcr
tion ot' fie conmon iliac into the intemal and external iliac

vcssels. Those vesscls are outlined, as shown. This oudimig
proceduF was doDc on all inages thfoughout the implant
.cgion. The finnl restrll is a 3D representrLion of the peh'ic

aDaromy, iliac vessels, applicator ard organs olintercst. The
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l j iC ,  I  C l  nn{ecso i i l i dc lcssc ls  To t :uor r ro t r i l i  vcsse ls  Bor |on :  r l&
cx tomrLMd i r tc rMl  i inc  vc$c ls

3D rccons(Notion wrs cfeated and is shown in Fig. 2. A
sohcnnrtic of rhe gener0l locations ol tlrc mirilnuln rnd
maxinrunr doses refened to in this p.lpcr is givcn in Fig.
3. I)eFndinS on lhe paflicul0r jnplnnl gconctry rnd anaF
onry fo1:r given pxtjcDr. Ilnrir is k)c.rtcd posteriorly rt the
most irfbriof aspecl ol rhc intcnral iliac chrir. Blll in is
located althe most lnter.rl poiiitions at thc top ofthe extemd
iliac chain. Tlrc po$jtions olpoirls lllnax and Elnmx vaded
along their rcspcclivc chairs. dcpcnding on individual
patienl ilnpl nt gconrclry. 'fhey are generaliy certnlly
locared (ncar hc lcvel of l1)int B) but rhis posiron can
v|rry depcndnrg on tandem position and crn be difierenr
lbr thc samc prtient. patient fight vs. patient lefr.

T^blc I summaizes the nunerical average ovcr thc
prticDt drta tr, the dose rates Elmax, Elmin, EIBnrin,
Ihnax, Ilnrin, {nd Clnax and the corespondnrg Point B
doses or bolh rhc lcft nDd Lhc right. For reference. the aver-
age dose rate to Point A in ccy/h is listed. Regardirg the
maxinlulrl dose rrtes averrgcd olcr rll inrplants. iloint B on
both the patieni right and lcft is apprcximately the sane as
the coffespondilrg maximnln cornn n ilirc nodal dosage
(Clllnax). Point B dosc nLcs rre. when averaged over the
panenl popnlatnrn, apprcximately 88 and 777. of the dose
rJre. Jr Elrnd\ : r  rJ Tlrr .r \ .  .* I tc. .r \e y lof  re r  ru n rn
d o c e  r a r e . :  \ { . , o f J  ̂ \ c r  r l l  : r  , f l - , . .  P u r n  I r  L  J p p r o \ r -
nntely double rhc miDimum dosrge to the inrernal iliac

Rt. Lat.'"1 '

Fig. 2 3D BcoDnNcrion ol thc tMdcD did ovoid rptllcdor rnd ilnrc
vcs\els (gften, coDuoDr lcllos, lrtcnrrLi ird i!d, cxlDrirl). To|: AP
yicw. B01ktrr: ilerol vicrv

(llnin) nodal chnir. It is Lriplc thc mininrum dose to Ure
externnl iliac chfiiD. Il is roughly 75cl, grcrrer ihan the ntin!
olum cr.Lcrnrl ilirc nodrl dosa-le at the bilufcation.

Tnble I showcd thc avcmgcs over all patjerts. The expli-
cir. pntjcnt k) prtient dose v irtion is showr i0 Figs. 4 dnd

AP

"ll
'f8,,E

Fig. 3. ScheDari. AP and dght lxterxl eiess ol rhe tarieft righr nodal
chnins. CI, El, o{l Il an the conxnon. .xrcml aid idernal lllic chains.
rcsrectively. Ctules (crc$et nrdicatc mnrnnDm (nixxidruh) doses Lo each
nodxl chxir. A diamond shows the locarion ofElBDnr.
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Alcrnses ovcr 16 implanls ofnoinr d(,ses (D). standd! deriation (SD) dnd
rhe corclxtion .oefhcient with Poft B (cc) for v.dn,s anllonri.xl posi
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" Th€do\es arc Dornalized topetenr olPoitrt A dosenle. Averagc Poitrl
A d.se idc rvas 5t.4 cct/lr.

5. Fig.4 shows thc varia(ion ofthe inimu and maxnnum
dose to dre intemal ili{c nodes relative to Point B dose rates.
ln 50 out of72 cascs fie Point ll dosc lr(c is between there
rwo dosc rr(cs. Ilowever, therc rc 22 cases lvhere Point B
dose gilcs rn overestinAte of cvcn the maxinrum dosc

", 
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& 1 0

3 6 0

. L Polni B

I L flDhto

^ 2 5 &

15 20 25 30
lmplrnt Number

Fig 5 CoNDtuisor of Poi B dosotrLlc sil[ thc niDiNuD dosc r{lc !l llD
cxrcmlto coNnon lixr hi Uuilim (tjil.JDiD)ind lldftxinNn,ioscrAlc
to thc cxtcrtul iLir0 trodcs (EI ra{) lbt dD:l(i i$ttrDls Trc cn!lcs dcs e'
n i l cPo i  l ldosc  ( re .Trc { r ln l l i r c rcDr lscDl r thoqngeo l  d tsc  les  r ro i r
ElBdri| to ljlinrx aor thrl p{ricfr 'fot h0lf oI lhc 6gut is llricnl lcli

rcocivcd. Fig. 5 shows lhc p licnt lo prtient vAfiAtion ol

thc irinirnulll ond maximuln dose lo the exterDal iliac

nodcs rclarive lo Point B dosc r'.ltcs. This is simil r t()
whnt is sccn in the case of thc irtcfDitl iliac lyrnph Dodes.
ln 5 l  ou1 of  72 measurements Rr int  B l ies between lheso
two dosc rrtcs. In lhe renaining 2l iDrplants, Poinr B over-
estim cd rhc maximum dose rcccivcd. Whcn Point B was
fouDd to ovcrcslimale llnax. ii al$ olcfcstinrrlcd Ell4ax ir
639, ol the c$cs. There are lafge tatieDt Io prLicnl vada-
iions of R)nrt B.losc and nlaximum and nrinnnurn doses to
r h e n . d J  r l , ' i n , .  . , 1 ' u $ r  r  F r . . . 4  J r , l <  T l ' i . u . . e . o ( -
cially true for thc n xinum dose rale estinralioDs since their

Nsitnm rcsides in r rcgjon of hrgcf dosc gradielrt. Table I
sumnrarizes fiese rcsulls {krng wiLh then l ge standard
dcvi.rlions. The cofrelarion cocll]cient of each defned
point with Point B is also givcD. Poifi B seenN to conelate
mosL stlongly wiih ElBmin and CLn .

4. Discussion

This srudy preserls the cliDical rcsults ofanew method td

0  5 1 0  1 5  2 0  2 5  3 0  3 5  ' 1 0

ltnplant Number

F,g. 4. comparisoD ol P.nn B drse rarc with the nininrunr (Ilnrir) iid
mxxinum (llMx)dosenrcsb th. dcoraLili{c nodes n)r the 36nnplxns
'1heciEles de\igrure P.nt B doscrate. lhesolidlinereFcscis dr. tuee
ofloseftres ftonr llnin r.llmax for thrt prlienl Tothalfofdrchaureir

Datienr left Borrh hilt n prdentflglrt.
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crlculatc thc dosc given to fie lynplt nodes with
bractyther.Lpy for ccrvical carcinona. Using CT images.
we calculnted the dosc rrtcs to the exlernal, intefnal. and
common iliac nodal chairr! using thc sur{aces of the rsso-
cirted vessels as an estimate of thcir krcrtion- These nodal
dose rates afe approximations duc lo the use of fie asso-
ciatcd vessel anatomy to definethe;r locatn)n. Ncvcrlheless,
assuning Lhe nodal chains lay within 5 mnr of tlrc vessel
walls, the error in dose is expected to hc 17. of thc Potut ,^.
dosc lritc, or in absolute dose fate, 2 ccy/h. This is bccruse
of the imaller dos. gr{clicnl at the rodal positions.

The result! showcd thaL lbr a given patient. Poin! B
Lrsually lDdcrcstimatcLl Lhe Elmax and overestjmated thc
ElBmin dose rates. Thc sanc relationship holds for the
internal iliac lyDrph fode chanr Avcrrged over all paiients,
dose to Point B was rpprl)ximrtcly (be sane as to ClnllLx.
Ilowever, there is a lafge vrriancc dr)und (bc meau. and any
nxllvidurl pa(ient couki hrve { Poin( B and Clmax dose
raLcs signilic.rn(ly difiercnt fr'oln each olhcr. In (bc supedol
(o inledor climenrion, Clnrai is locrLcd 3 nmr lionl Ilmin or
ElBn r. The dose to Clnrx is q iLc dillerenl linlil llnir of
ElBni bccrLrsc of thc vcsscl size (see Figs. I rn.l :l). I(
should bc norcd L l r : r l  Clnrnx cnl luotbe a| . .qLred t ( )  bcc l in icr l ly
signiiic n( rs dosc rrtcs J:rr lowcf than Cimrx exi$t in thc
counnon i l iuc chr in cvcn in Lhc s lnrc CT s l ice. l \  CIn l rx  is
lb !0d.  This is  why wc bcl icvc lh  t  i l  or le  poi  were lo  bc
choscn lbf  c l iu ic  l  s igni f icrncc.  l l lBnr in would bc I  reason-
rblc choice as it iii r€prescntrtivc ol lhc nrirtiruun) dose irt
Lhc b i l i r rcnt ion ibr  l l  dnee chr ins.

In mlrk ing the decis ion on how nruch ( )  boost  s idcwal l
fcg i (nrs,  i t  is  rcns(nr  b lc  lo  exrnr i re lhe nr in i lnu dosc
feccivcd (o A lynph nodc clrrin. We ibund thrt l)oirrt ll
does not rcprcscrt thosc nrinir\rurn doses vefy welL liurr
Figs 4 and 5. Point B is closcl lo ro rvefrge (lose 10 thc
nodes.  However.337. ,  o f lhc t imc iL ovcreni rnales lhe nraxi -
trrlxn dose. Nevcrlhclcss, Point B hirs r long lristofy and is ir
l e t  r  . e  r l I n n r  ' r r  . . I r ( 1  ( l  r " , ,  l t r r , c r i .  J '  t ' i  e  r l  e  l : c r
lhaf olrf rcsulrs ifdic.rtc Lhrl iL crDnot be connted on k)
repL:ese|t rny ilnportrnt n(xlrl dosc lin a gi!cr) patienr. lrs
iDncc rncies are renpere(l hy lhe lirct rhat Lhc nriority o1
dose lo the region ls dninislefed vir cxLcn l bcanr Lr'citl
mcns. As an exalilple. n iyfical taticnL DrighL havc 45 Cy
ddDrinineied to dle pelvic lynrph nodes wiLh cxLcrnrl bcan)
radiorhenpy rlt]d rn additionnl 12 Gy to Ponrt B wiLh
btuchyrhcripy. We hrve alfeady staled Lh{L Clmax dosc
cannot be a single crucial (lose of import{ncc. Il wc assune
that an adeqLrate dose !r) lllllmin is mosL irrlon|rnl. o]le
estilnaies (using T.rhle I rhlt EIBDrin 57'l. of Poirl B):

Thus. because ofdre extcmrl bcrn cornponenl, the rotal
dose ro ]bint B is wi$nr 10% of the dose to ElBrnin.
Although. using Ponrt B will olerestlmare ElBmin by
409. fronr the brachydrenpy cornponcnt, the total dose is
within a tew aiy. ln geDefal,,l5 50 Gy is considered a
sumcjen! dose n) eudicaLc microscopic disease 90'/. of
the tinle L3l. ln the case of c.rvicrl cancer, higher doses
(50 65 Gy) are cornmonly {dmiDislcrcd to PoiiL B.

ODc crn surmise thatclinical practice has made up for th€
sinrplicity ofPonrlB and lhis is why higherdose 0neasured
at l1)int B) for midrscopic disease ls believed necessary in
this region. If EIBmin ponrL dosc were considered tor
prescdption, theD the dosc for rnicroscopic control would
be roughly iD the 50 55 G) rangc.IfEIBmin were the basis
tbr nodal dose quantificrtion, onc would have 411.7 Gy
(using fiom Table I that ElmiD is llTd of Ponrt B). The
la(er discussion is relevant to thcmty prcscriplion basecl
on a single dose point.

This strcly lhiled to find n strong corelatior belwccn
Point B dosc and lralomically estimated nodal dose!. It is
not surprising thal (his is so. Point B, as seen frun Fig. 3,
fuD.tions {s a rcgioral estimate of the rodal doiei withotrt
feler€nce k) individual irnplan( or pntient anatomy. Jt the
situation $,crli lcvclsccl. na|rely a lotrg history of3ll anntu
I r i .  r l l )  uehr ' .J  l r l r : t . .  I  .1 . , .  ' lu  c .  .b .  (1.n f r r .er , .  te  <
available irste.Ld of Poinr B dosc cxpcierce. it is unlikely
that anyone would choosc Ponrt B {s plov tug a neanxrg'
ill indicakn of sLrch drta. Thclclbre, Pont B slrould refE-
sert no nnnc (h:rn whrr Tod and Mefedith I7l stlted jt did,

rnroly ti rncrsurc oflhe prcpo(io .rl clcf th &)sc t|(nn A b
B' rnd r rongh ei(im te of thc frdiltjon dosc (o lhc nodLrl
rcg i (nrs.  In  ouf  dny.  CT'(ech0olo ly  enublcs anr lomlcr l ly
dc l incd dosc fo i r ts  b be Lrsed n lofe e0sl ly .  sub(rnt j r l l
p:LLicnt to pnticnt v.riability rod rhe luge dosc .rfrdicnl
(up rc 300.1 hr.rchy(hcrr|y componer)t alole) cros$ (he

rodr l  chLr ins supforL col t inrLcd resenrc l )  in  lh is  l iek l .  ln
radi tion thefrl)y thcfc is a col'Ichlion bclweerr dose,
d ise0se cont fo l .  rnd conrpl icut ioDs.  3D v inrn l izat ion a l )d
closiruc[y n)0y ir]pr'ove ouf Lrbility to n.ilyrc nntlorns ol
lirilufc rnd coDlplicnrions.

h sulnlnary. wc hrvc denronslflted 3l)-C'l doslnlct|y in
tandc nnd ovoicl trcrl rrelrt canLre used to better rf(lcrstAnd
the doscs !o thc rulvic llD\rh nodc chailN. We hope tlut
contifucd ccrurl of Lhis drl;t will 0llow ns to ftrrlyze rhe
coffeLrtion of dosc (crlcuhlcd in Lhis wry) ard lreatDent

r r ' . i . r s . '  ' , , . . . " ' . " 1 . '
cii.d, oL rlrc trrcridr .cLrir: rc$rlrs oi nre sec.nd InDr nrictrce
sNrv cin.cr lqqli6a:1.151 2.15(.
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