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Comparative evaluation of the methods of producing planar
image results by using Q—Metrix method of SPECT/CT in

Lung Perfusion Scan

Tae Hwan Ha, Jung Jin Lim, Yong Ho Do, Sung Wook Cho and Gyeong Woon Noh
Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea

The lung segment ratio which is obtained through quantitative analyses of lung perfusion scan images is
calculated to evaluate the lung function pre and post surgery. In this Study, the planar image production methods
by using Q-Metrix (GE Healthcare, USA) program capable of not only quantitative analysis but also
computation of the segment ratio after having performed SPECT/CT are comparatively evaluated.

Lung perfusion scan and SPECT/CT were performed on 50 lung cancer patients prior to surgery who visited our hospital
from May 1, 2015 to September 13, 2016 by using Discovery 670(GE Healthcare, USA) equipment. AP(Anterior
Posterior)method that uses planar image divided the frontal and rear images into three rectangular portions by means of
ROI tool while PO(Posterior Oblique)method computed the segment ratio by dividing the right lobe into three parts and
the left lobe into two parts on the oblique image. Segment ratio was computed by setting the ROl and VVOI inthe CT image
by using Q-Metrix program and statistically analysis was performed with SPSS Ver. 23.

Regarding the correlation concordance rate of Q-Metrix and AP methods, RUL(Right upper lobe), RML(Right
middle lobe) and RLL(Right lower lobe) were 0.224, 0.035 and 0.447. LUL(Left upper lobe) and LLL(Left
lower lobe) were found to be 0.643 and 0.456, respectively. In the PO method, the right lobe were 0.663, 0.623
and 0.702, respectively, while the left lobe were 0.754 and 0.823. When comparison was made by using the
Paired sample T-test, Right lobe were 11.6+4.5, 26.9+6.2 and 17.8+4.2, respectively in the AP method. Left
lobe were 28.4+4.8 and 15.4+5.6. The right lobe of PO had values of 17.4+5.0, 10.5+3.6 and 27.3+6.0, while
the left lobe had values of 21.6+4.8 and 23.1+6.6, thereby having statistically significant difference in
comparison to the Q-Metrix method for each of the lobes (P<0.05). However, there was no statistically
significant difference in Right middle lobe (P>0.05).

The AP method showed low concordance rate in correlation with the Q-Metrix method. However, PO method
displayed high concordance rate overall. although AP method had significant differences in all lobes, there was
no significant difference in Right middle lobe of PO method. Therefore, at the time of production of lung
perfusion scan results, utilization of Q-Metrix method of SPECT/CT would be useful in computation of
accurate resultant values. Moreover, it is deemed possible to expect obtain more practical sectional computation
result values by using PO method at the time of planar image acquisition.

Planar image, SPECT-CT, Correlation
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photon emission computed tomography, SPECT)x} 3
FEthE 29 (Computed tomography, CT)S ZAgHAIZ]
SPECT/CT3= §H49] huprluleha o17] ofele Agie)
2o YR E AFIIT WS AT B7} e 4 glon,
8 ©=29(Computed Tomography, CT)S F2FAA
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HealthcareolAl AlF38t Q—Metrix 22 713-2 SPECT/CT
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A& of| o]- &% AH])= Discovery NM/CT 670 scanner
(GE Healthcare, USA)o|H thAF EA1= 20154 5 1Y
HE] 2016\ 9Y 13U7HA] #H|SF XIeh-E Wil 2-lof gk
T A HRHA 508 S o= AlYstlth(Fig. 1). 4
He gAR32T, o8-S e r oA HA4AYES
61. 241 % 3F3laz, Fait AASEAY o 5 SAb= el A
Al JsFiet,

Fig. 1. Discovery NM/CT 670 Scanner was used for acquisition.
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A} B AL Xeleris 3.1 Workstation(GE Healthcare,
USA)S o]-g-ate] W o) 7 el & 7] Wil A%
HH (Anterior Posterior, AP).L} 6“&}‘34 HH (Posterior
Holl thsto] A F
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(Fig. 4).
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Fig. 4. This is the image of Region of interests of AP method.

SPECT/CTol tfe #4:& 2420 488 49318
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Fig. 5. This is the process of setting Region of interests for each two
slices using CT images.

Fig. 6. This is the result image of the Q—Metrix method obtained by
setting ROI and VOI.
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O-Metriz %

S SPSS version 23. (SPSS Inc. USA)S o]-&
S= SPECT/ CTOﬂ/}ﬁl} Tﬁtﬂloﬂﬂz_}g] /\]—_7'4-7:]]
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SPECT®] 91#]7 ¥.2 CT 9% —4 FstH o 2w Lo
A5 Q—Metrix W} el ¢l 1oL JLHE = SHE
AbH "W (Posterior Oblique, PO)#He] S4=&-0f thgt o

2] AAAAE 2% Ak 9 2 9of| A Right upper lobe
(RUL)= 0.663, Right middle lobe (RML): 0.623,
Right lower lobe (RLL)&= 0, 7022 =2 A4S 24
H(Fig. 7). ¥ FollA Left upper lobe (LUL)= 0.754,
Left lower lobe (LLL)= 0.823% 714 =& A4 =
Act(Fig. 8).
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Fig. 7. The correlation between the Q.Metrix method and the Posterior Oblique method was found to be highly correlated with the right lobe
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Fig. 8. The correlation with the left lobe was the highest.
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Q—Metrix W} A% "l (Anterior Posterior; AP)
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Fig. 9. The right middle lobe was overestimated and showed a low correlation between the Q.Metrix method and the Anterior Posterior
method.
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Fig. 10. Left lobe correlation graph.
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Fig. 11. Overall, the PO method showed a higher correlation than the AP method.
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Fig. 12. Comparison of each lobe of PO method and Q. Metrix method.
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Fig. 13. Comparison of each lobe of AP method and Q. Metrix method.
middle lobeol|A B+t 16% 5718ttt 9 oA E left k-1
upper lobe= 4%%7}, left lower lobeol| A 5% A4S LJEF
Wk E3F mE oA 0,058 EAA R §9J3) Zjo] 2 =54 Q-Metrix*g# ol tigh HHFFe] F 714
7} A3ickFig. 13, Table 2). W ol Aozt Qi AoR WAL HF HH(AP

Table 1. Comparison of mean=®SD between PO and Q.Metrix methods

RUL RML RLL LUL LLL
Q.Metix PO Q.Metix PO Q.Metix PO Q.Metix PO Q.Metix PO
Mean 20.12 17.35 10.86 10.50 24.57 27.28 24.34 21.61 20.12 23.14
SD 6.21 4.96 3.83 3.55 7.80 6.04 6.47 4.84 7.11 6.55
t 4.15 0.79 -3.44 454 -5.22

Table 2. Comparison of mean=®SD between AP and Q.Metrix methods

RUL RML RLL LUL LLL
Q.Metix AP Q.Metix AP Q.Metix AP Q.Metix AP Q.Metix AP
Mean 20.12 11.6 10.86 26.87 24.57 17.76 24.34 28.38 20.12 15.39
SD 6.21 453 3.83 6.16 7.80 4.23 6.47 4.77 7.11 5.60
t 8.83 -15.86 6.86 -5.73 4.96
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