39

Awusauaiiy

v @ € 1 (% a 0 ‘LQJGV 6 \1 ‘1 6
anadNNussznImsanamessduaaaidancmlos ldmaasuanlaaan lua
(% & o ddd a G A a A °
Auansfiusedns lalafuidudautsenay iausasmeinmazasmaaniianm
e o lsangnunanszuengna

Jaaseh uzazfiy dumy ey ues fn2d usaSasden
NENTIANTIN Z?JWE/7U7HW?§JJ\7@£]W§7

[~ A A o 1 A /il v G A o . A (til 0 U %
andluat ManasonEsnsuiaaandonil durasniana (vascular mapping) duselemifiagynnaumanisia
slonanABamNaAN [aIN 199 T99MISIEeamA0ne  (venogram) LTILUAASMIEIMAYEINADAADAGITIUTUTINII
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1@1@&13\1 (hemodialysis patients) RaANLAa0 (vascular
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arterial pressure) uaﬂmﬂﬂu@m fivasinlas (intracardiac
septal defect) ¥3a AanNAaUnGvasaanEanem-uad
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Roawiadsle lesdlaumesasunanadandan
Na9 (central venous catheter)
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Yy -2 ;dl v ‘é 4 a
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1 @mwvl,muaawmmmiﬂﬂm
2. fhefuiesiiusednillalefudusomlsznay
3. fwdlesnsariviodilamasisnsss
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4 &gmwwmm&hm (intracardiac septal defect) #1798
fensnaUnfizasmaadand-undlulan (pulmonary
arteriovenous malformation) #9a1RagiiaWaIMe
gadlunanaidand (gas embolism)
2 tﬂl [« Aa Dtdl U Yo % A wvAa
5. qﬂmammﬂimmwamaﬂmumﬁm«mmaﬁsmm
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maflulsavauiia
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994 Pearson (Pearson Correlation Coefficient)
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2. AOTIEAMANINEDANABITENI NN IUHANIATID
vaaeLaane 2 vhu laaldi5 Intraclass Correlation
(IcC)

NAMSANI
i oA .,
ynmauLananavamanadanmiua e lene
X o ¥ % A o AAA |
GoSsareegahedm 8 au laums Faariusdnsiam
Ussnondulolofuiumamsuanlaaanlad ludumimans
Bon 8§k umeuAu cephalic Uay basilic i

G NN uaAY

ﬂ@dﬂm&lLL“ﬂ%LLﬁ%&f%LL‘ﬂ%, axillary, subclavian, brachio-
cephalic baY superior venacava I@EJLLWWE‘JQL%H’J“HWQJG’TM
Ssvaandaniiseaumenienissinsanidonmadlsmenina
WITHINZINA 2 Y13 FaTiefl 1 uay MR 2
wamAezidayalaaltllsunsudiFagumaia
sHenlRD mAdTsiendasransamdniuduaafiesdu
wuhmasTamssdvasadaamlagldhansuanlaoan-
a5t WilauERsMEAmavamanaBanmTiuan o Jsmenina
WILAINQINA Senadaiusmouaniiumsasamssidnaan

el 1 usasdaganeyararsmnevaandanmilauLaAanEanMANMY AINNIAsaTiEasadoadmlee

Py 3 I3 R o AAA A @ 6 v A Y oA A
Glﬁﬂﬁﬁﬁﬂ'ﬁ‘i_la%\lﬁaaﬂ\lcﬁ@LLagﬂWiﬂUiﬂﬁﬂN\laIa@%Lﬁ%ﬁ’luﬂigﬂaﬂ I@HLLWWH%Lﬁﬁ’)‘ﬁ?@@?%ﬁﬂﬁﬁaa@ma@ maﬂI’iﬂWEﬂ‘U’]ﬂ

WITHINDINA il 1

Vessel Diameter (mm) by Dr 1

Patient  Cephalic Basilic Cephalc Arm  Basilic Arm Axilary Subclavian Brachiocephalic svc
No. Forearm Forearm
CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine

1 48 4.7 3.2 7 7 132 1338 143 16.2 138 1338 12.6 3.3 212 26
2 3 6.8 6 10.7 10 11.3 116 10.4 - 13.4 - 156.1 - 6.7

3 2.8 45 45 5.3 5.5 98 101 16 13 14.3 - 16.7 - 10.9

4 - 5.2 5.3 103 103 7.3 8 135 134 135 129 12.4 6.9 9.3 9.6
5 55 5.7 45 5 5.6 116 127 116 114 126 149 - 8.8 -

6 4.2 39 3.7 38 - - 139 136 161 145 161 163 - - -

7 3.3 33 3 2.6 12.7 156 12.6 157 16 16.3 19 19.7 244 246 16.5 16
8 35 4 45 45 7.8 7.9 132 127 15.9 16 225 217 252 15.7 215

Ml 2 usasdayameyaareevRanRanMTLIBIAzAEAREAME UMY AINMIRTRTiEvaaniFondmlee

Thaeiuauleeanlaruavansiiusediialelafuiudmsznay TasuwmddGompsmsidvaanian 1aslsmening

WILHINZUNA Y1 2

Vessel Diameter (mm) by Dr 2

Patient  Cephalic Basilic
Cephalc Arm  Basilic Arm Axilary Subclavian Brachiocephalic SvC
No. Forearm Forearm
CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine CO2 Iodine

1 5 4.9 - 3 6.5 6.9 13 13.6 15 16,6 142 138 13 5 21 3
2 - 3 7 6.5 11 10 11 11 10 - 13 - 15 - 8

3 - 3 5 4.2 5 5.2 9.8 10 16 13 14 - 16 - 11

4 - 5 5 10 10.5 7 7.5 135 135 13.6 13 11 9 9 9
5 55 55 - 5 5.2 55 12 12.7 1156 115 13 14 - 9

6 4 4 35 38 - - 14 13.6 16 14.6 16 15 - - -

7 2.5 3 3 3 13 16 13 15 16 16 19 20 25 25 16 16
8 4 42 43 47 8 8 13 12 16 16 23 22.5 26 16 21
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Benelneldansriuseais lolofufivdmlsznon luses
Feoeneilitiuddymeatia (r = 0.8, p < 0.001) waga N3
L‘ﬂizmmzmmmawamawmamaaaﬂawimﬂuamumam
(paired t-test) WUhmMATRMABAEDAMTLIRTIAS
s sAnaondendlngldansiusednilalatuduglsy
nauazamsuanlaaanled iflemauansdetu o =
0.154) ugimasiogit 1 Toelumadinmilfdin 2 v @A%e
1 smmsrinpan darmnifuwmnd ey
FRALRER NLNIPUII9ME (body intervention) o]
mmaa@@ﬁaﬂumﬁmaq;:ﬁ@%@ 2 ¥1%4 (agreement) gl
femudanius luszsfugesnn (ICC = 0.964, p < 0.001) Fislu
T 3, 4 uay 5

afse
a A o Y g [ %
mMeiMaTasvaanEanm ‘qum ﬂmmmmzmgmma
A A ¥ A a . . . a
fnanGansmenasadlafios (hemodialysis patients) NAN
Aéyuslamssnviaasthiian (vascular access) WMuM3
raneisinaanifiand (venogram) Nawdusneasgu T

RE AR

M99 3 LERIHAMINEAe AN AT anAN g

\WNesTdu
Cco2_C Iodine_C

C02_C Pearson Correlation 1 .800**

Sig. (2-tailed) .000

N 46 46
lodine_C  Pearson Correlation .800** 1

Sig. (2-tailed) .000

N 46 46

**Correlation is significant at the 0.01 level (2-tailed)

Usemelng manmamnesiavaandans ag e iuSeans
A [~ | ;ﬁl ) Y A v Aa
laladn Wudmsznay Fsensnsorn hAamauiiasionie
wnsndan wu lagnianeifissannmsl¥ansiused (contrast
X 1 \/Ly ‘19/61/ 3 \:L \IL §R
induced nephropathy) L@ MIBMNEOTLDULADDN LEHA
° Glsz [ A A 2-3
pihsnifumaionnig
MRS HHaMIANELENS AW MaTaTwevaas
BanmanmInTamessanaanidand memslEmesesuan

FD 48 cm

FD 48 cm

511 1 MWUEAY Anteroposterior venograms MIATIWNITIEVRRAREAMIRITMIIIIATIE MU NTadRL e

25 ¥ Toelgansiiusednilalofudiua nilsznan (conventional venograms)@e) wasmamsuanlasanles @)
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il 4 uaesHaNNMEWSRUTBDAnaIanaxdnathssasnay 7lifudasesdarin (pair sample T-test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 C02_C 11.3304 46 5.72301 .84381
lodine_C 10.5696 46 5.49941 .81084

Paired Samples Correlations

N Correlation Sig.

Pair 1 CO2_C & Iodine_C

46 .800 .000

Paired Samples Test

Paired Differences

95% Confidence Interval of

Std. Std. Error t df  Sig. (2-tailed)
Mean the Difference
Deviation Mean
Lower Upper
Pair 1 CO2_C - lodine_C  .76087 3.55699 52445 -.29543 1.81717 1.451 45 1654

M 5 usAsHaMeTsieNFanadas T Iaaiens 2 vhu lagld intraclass correlation coefficient

Intraclass 95% Confidence Interval F test with true 0
Correlation® Lower Bound Upper Bound Value df1 df2 Sig
Single Measures 964° 946 976 54.744 91 91 .000
Average Measures 982° 972 .988 54.744 91 91 .000

6 @ KA v A a A
lopanladifuasfiusdamuanuaasmeimeasamanaidon
e sluanensanms s lelefwindnsznay

1 [« A Vo 2 tﬂld Aa A o c;
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A vA v A o oAAA A @
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Tunguramanaifionfmamnas (central vein) |AuA
brachiocephalic k8¢ superior venacava Wudﬂ%mi@mamq
v A A o v = (% dd‘d a [~f 1
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M inTneeaanEanm eHasnme IEmEa St
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A o P A o AAA A @ %
Faamanms asiuseani e lafuiugudsenauldiay
o XA o ¢ ¢ Aa | ]
TediasnnUSannasmamsualaaan lae 750 sarnss
szanon 40-50 T v snsnan el lvmaaaidanmain
N sz A d a5 Tt 5 Awf TINr flow
rate/volume  MNEUMaaAIRRAMAINAAINNANeE
1 a =3 (% dﬂi‘d a [~] | %
wst lunatiznsanafiusedna lalodwdusulsenay 1Hnawnu
nhaglusaanfanmadnsunaiiay flow rate/volume
ANEUNADAADAMEIUNAIDEN NN WEASAINING 2

= A ° dl Y Y Yo
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Correlation of Carbon Dioxide Contrast and Iodinated Contrast

Venogram for Vascular Mapping at Phramongkutklao Hospital

Jitranee Hawanit, Chutcharn Kongphanich and Supakajee Saengruang-Orn
Department of radiology, Phramongkutklao Hospital

Background: Venous mapping using conventional venography has been considered to be the gold standard for
identified veins suitable for arteriovenous fistula creation. However venograph with iodinated contrast material
makes the risk of contrast induced nephropathy and prohibited use in the allergy of iodinated contrast. Objective:
To determine prospectively the diagnotic performance of carbon dioxide venography by using conventional
venography with iodinated contrast material as the strandard, for the vascular mapping. Materials and Methods:
The study was approved by Royal Thai Army, institutional review board and informed consent was obtained
from all patients. Forty-six venous sites of 8-patients underwent comparative carbon dioxide and conventional
venography of upper extremitiy and central veins. Two independent observers evaluate the diameters of the
veins. Interobserver agreements were estimated with intraclass correlation. Calculations of Pearson correlation and
pair simple t-test were used for intertechnique observations. Results: For carbon dioxide contrast, interobserver
agreement was good (ICC = 0.964, p-value < 0.0001). The reported correlation (r = 0.8) between the carbon
dioxide and conventional venography with iodinated contrast material was statistically significant. Conclusion:
A positive correlation coefficient of 0.8 was noted the carbon dioxide and conventional venography. There is
no statistic difference of venous mapping with carbon dioxide and iodinated contrast venography. However,
evaluation of central vein by carbon dioxide venogram is better than conventional venography.

Keywords: @ Carbon dioxide venogram @ Vascular mapping
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