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ABSTRACT

Increased 18F-FDG uptake on PET/CT is associated with poor arterial 

and portal perfusion on multiphase CT in patient with hepatocellular 

carcinoma

Sang Hyun Hwang

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Mijin Yun)

Purpose: To correlate 18F-FDG uptake on PET/CT with patterns of arterial and 

portal perfusion on multi-detector CT (MDCT) in patients with hepatocellular 

carcinoma (HCC) and to assess the value of variables from PET/CT and MDCT 

in predicting histological grades and overall survival.

Methods: We retrospectively analyzed MDCT and PET/CT of 66 patients with 

HCC who underwent surgical treatment. Tumor peak standard uptake value 

(SUV) was divided by the mean liver SUV (T/LSUV). The mean tumor 

Hounsfield unit (HU) to mean liver HU was calculated for arterial (T/LHU-A) and 

portal phases (T/LHU-P). All patients were divided into three groups: I, T/LHU-A £

l and T/LHU-P <1; II, T/LHU-A >1 and T/LHU-P <1; and III, T/LHU-A >1 and T/LHU-P 

³1. The relationships between the CT perfusion groups and T/LSUV were 

assessed. Multivariate logistic regression analyses were performed using 

clinical and imaging parameters for predicting histological grade. Overall 

survival curves stratified by T/LSUV and CT perfusion groups were estimated 

using the Kaplan-Meier method.
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Results: Statistically significant differences in T/LSUV were noted between 

groups I and II (2.29 [range 1.74-3.60] vs. 1.20 [range 1.07-1.58], p<0.001) and 

groups I and III (2.29 [range 1.74-3.60] vs. 1.30 [range 1.07-1.43], P<0.001). In 

multivariate analysis, a T/LSUV cut-off of >1.46 was the only independent 

predictor of tumor grade, with an odds ratio of 8.462 (95% confidence interval 

1.799-39.803). Kaplan-Meier curves showed significant differences in OS 

according to T/LSUV >1.62, group I perfusion pattern, and T/LSUV >1.62 plus 

group I perfusion pattern (P=0.04, P=0.021, and P=0.002, respectively).

Conclusion: 18F-FDG PET/CT is not commonly used for detecting HCC due to 

its limited sensitivity. We found that increased 18F-FDG uptake is associated 

with decreased arterial and portal perfusion on MDCT. This can be used to 

preselect patients who would benefit the most from PET/CT. Meanwhile, 

18F-FDG uptake remained as the only independent predictor of histological 

grade, and higher 18F-FDG uptake and lower perfusion pattern on MDCT were 

significantly related to shorter OS.

------------------------------------------------------------------------------------------------

Key words: hepatocellular carcinoma, 18F-fluorodeoxyglucose, positron 

emission tomography, perfusion, metabolism
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Increased 18F-FDG uptake on PET/CT is associated with poor arterial 

and portal perfusion on multiphase CT in patient with hepatocellular 

carcinoma

Sang Hyun Hwang

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Mijin Yun)

I. INTRODUCTION

Hepatocellular carcinoma (HCC) is the most common type of primary 

liver malignancy in adults, ranking as the third most common cause of 

cancer-related death worldwide 1. When the clinical context is appropriate, 

characteristic features on conventional multiphase computed tomography (CT) 

or magnetic resonance imaging (MRI) are considered diagnostic of HCC in the 

absence of tissue biopsy 2. Advanced imaging techniques, such as perfusion CT 

or MRI, have been used for further characterization of HCC (e.g., quantitative 

evaluation of tumor angiogenesis) 3. Among imaging modalities, CT shows 

better linear correlation between the concentration of contrast material in tissue 

and contrast enhancement than MRI 4-6. Despite this advantage, the use of CT 

perfusion imaging is limited due to high radiation exposure 7. Meanwhile, 

enhancement parameters on routine multiphase CT have been shown to be well 

correlated with angiogenesis on histology 8.

Positron emission tomography/computed tomography (PET/CT) using 

fluorine-18-fluorodeoxyglucose (18F-FDG) is a non-invasive method used to 

assess tumor-related glycolysis, a prominent metabolic phenotype in cancer. 

Although most malignant tumors show increased 18F-FDG uptake, certain 

tumors, including HCC, renal cell carcinomas, and prostate cancers, are 
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notorious for low 18F-FDG uptake on PET/CT, limiting its usefulness 9-13.  

Meanwhile, perfusion is reported to affect tumor metabolism 14, and 

investigators have assessed correlations between CT perfusion and 18F-FDG 

uptake on PET/CT in several types of cancers, but not HCC 15-20.

In this study, we aimed to analyze the relationship between 18F-FDG 

uptake on PET/CT images and patterns of arterial and portal perfusion on 

multi-detector CT (MDCT) images in patients with hepatocellular carcinoma 

(HCC), as they may be of use in selecting individuals who could benefit the most 

from PET/CT. We also assessed the clinical value of variables derived from 

PET/CT and CT in predicting histological grades which are not routinely 

obtained in standard staging and overall survival.

II. MATERIALS AND METHODS

1. Patients

We retrospectively enrolled 74 patients diagnosed with HCC who 

underwent MDCT and 18F-FDG PET/CT for preoperative staging from April 

2008 to December 2012 at our hospital. Following exclusion of eight patients 

who underwent prior treatment for HCC before MDCT or PET/CT, 66 patients 

(51 male, 15 female, mean age 56.9 ± 11.0 years old) were left for analysis. The 

HCCs included ranges in size from 2.0 cm to 15.0 cm (mean 4.3 ± 2.5 cm). For 

patients with multiple lesions, we analyzed the largest tumor only. The average 

interval between MDCT and PET/CT was 11.7 ± 6.9 days. The mean duration of 

clinical follow-up was 43.0 ± 20.0 months (range 0.0-87.8 months). Our 

Institutional Review Board approved this retrospective study, and the 

requirement for informed consent was waived.

2. CT protocol

CT scans were performed with a second-generation dual source CT 
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system (SOMATOM Definition Flash, Siemens Healthcare, Forchheim, 

Germany). All scans were performed after injection of body weight (kg) x 2 ml 

of the intravenous contrast Ultravist (iopromide, Bayer HealthCare, Montville, 

New Jersey) at a rate of 3-4 ml/sec. Hepatic arterial phase CT (HAP-CT) 

scanning was performed 18 seconds after enhancement in the abdominal aorta 

reached 100 Hounsfield units (HU) for 5 seconds. Portal venous phase CT 

(PVP-CT) scanning was performed 30 seconds after the end of arterial phase 

scanning. The acquisition parameters were 128 x 0.6 mm detector collimation 

and 0.5 sec gantry rotation. Tube voltage and tube current were calculated 

automatically by CARE kV and CARE Dose 4D (Siemens Healthcare) with 

reference values of 120 kV and 170mAs, respectively. Using this system, we 

identified optimized settings for tube voltage and tube current based on each 

patient’s topogram and reference settings. Slice thickness and increments were 

set at 5 mm each.

3. PET/CT protocol

All patients fasted for at least 6 hours and had blood glucose 

concentrations of less than 140 mg/dl before undergoing injection with 18F-FDG. 

Approximately 5.5 MBq of 18F-FDG per kilogram of body weight was 

administered intravenously. PET/CT scanning was performed from the skull 

base to the mid-thigh 60 minutes after injection in a three-dimensional mode at 2 

minutes per bed position, using a dedicated PET/CT scanner (Discovery 600, 

General Electric Medical Systems, Milwaukee, WI, USA). Low-dose CT was 

performed using the following parameters: a scout view at 10 mA and 120 kVp, 

followed by a spiral CT scan with a 0.8-s rotation time, 60 mA, 120 kVp, 

3.75-mm section thickness, 1.25-mm collimation, and 27.5-mm table feed per 

rotation with arms raised. CT images were reconstructed onto a 512 x 512 matrix, 

and were converted into 511 keV equivalent attenuation factors for attenuation 

correction. PET images were reconstructed onto a 128 x 128 matrix using 
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ordered subset expectation maximization and corrected for random and scatter 

coincidences.

4. Imaging and data analysis

CT and PET/CT images were retrospectively reviewed and analyzed on a 

dedicated workstation by two radiologists and two nuclear medicine physicians. 

All images were analyzed using the commercially available imaging software 

MIM (MIM-6.4, MIM software Inc., Cleveland, OH, USA). First, PET and HAP 

or PVP CT images were registered using a fusion module in MIM. The maximal 

18F-FDG uptake (SUVmax) and its location were obtained within the tumor 

volume on CT. Tumor peak SUV was obtained for a spherical ROI of 1cm 

diameter centered at the maximum 18F-FDG uptake point. We determined 

background liver SUV values by drawing three 1cm diameter spherical regions 

of interest (ROIs) in the normal liver, two in the right lobe and one in the left 

lobe. The peak SUV of the tumor was divided by the mean SUV of background 

liver (T/LSUV). SUV was calculated as follows: SUV = (decay-corrected activity 

[kBq] per ml of tissue volume)/(injected 18F-FDG activity [kBq]/body weight 

[g]). In CT image analysis, the same ROIs for tumor and normal liver were 

copied on the fused HAP or PVP CT images. The mean HU values were 

measured from each ROI and the ratio of mean tumor HU to the mean HU of the 

liver was calculated for arterial (T/LHU-A) and portal phases (T/LHU-P). 

5. Statistical analysis

The following variables were included in statistical analysis: age, gender, 

tumor size, the number of tumor nodules, serum alpha fetoprotein (AFP) level, 

T/LHU-A, T/LHU-P, and T/LSUV. Tumor grade was categorized as low 

(Edmondson-Steiner grade I and II) or high (Edmonson-Steiner grade III and 

IV).

With a T/LHU-A cutoff of >1 and a T/LHU-P cutoff of <1, all patients were 
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divided into three groups: group I, T/LHU-A £l and T/LHU-P <1; group II, T/LHU-A 

>1 and T/LHU-P <1; and group III, T/LHU-A >1 and T/LHU-P ³1. There were no 

patients showing T/LHU-A £1 and T/LHU-P ³1. The relationships between three CT 

perfusion groups and T/LSUV on PET/CT were assessed by Kruskal-Wallis test 

and Dunn’s post hoc analysis.

Univariate logistic regression analyses were performed to evaluate the 

relationships between each of the predictor variables, including age, gender, 

tumor size, the number of tumor nodules, serum AFP, T/LHU-A, T/LHU-P, and 

T/LSUV, as well as histological grade as a dependent variable. The 

multicollinearity between variables was evaluated by calculating Spearman’s 

rank correlation coefficient before the multivariate analysis. All continuous 

variables except serum AFP were grouped into two categories according to 

specific cut-off values determined by receiver-operating characteristic (ROC) 

curve analysis. In multivariate logistic regression analysis, only independent 

variables with p < 0.05 in univariate analysis were included. Kaplan–Meier 

survival analyses stratified by T/LSUV, CT perfusion pattern, and T/LSUV plus CT 

perfusion pattern were performed to calculate cumulative overall survival (OS). 

Survival time was calculated from the time from surgical resection to death or 

last follow-up visit at our hospital. All analyses were performed using SPSS 

software version 20.0 (IBM Corp., Armonk, NY, USA). Statistical significance 

was defined by a P-value <0.05 for all statistical analyses.



8

III. RESULTS

Patient demographics are summarized in Table 1. When all patients were 

grouped according to CT perfusion patterns, there were 15 patients (22.7%) in 

group I, 31 (47%) in group II, and 20 (30.3%) in group III. Increased arterial and 

decreased portal perfusion was the most frequent perfusion pattern in this study. 

The median T/LSUV was 2.29 (interquartile range 1.74-3.60) in group I, 1.20 

(interquartile range 1.07-1.58) in group II, 1.30 (interquartile range 1.07-1.43) in 

group III. When the CT perfusion groups were analyzed with T/LSUV on PET/CT, 

the mean values of T/LSUV were significantly different among the three groups 

(P<0.001). Dunn’s post hoc test showed statistically significant differences in 

T/LSUV between groups I and II and groups I and III (P<0.001 for both) (Fig. 1). 

HCCs with decreased arterial and portal perfusion (group I perfusion pattern) 

showed increased 18F-FDG uptake on PET/CT (Fig. 2). 

In contrast, there was no difference in T/LSUV between groups II and III. 

Both groups II and III had a T/LHU-A cutoff of >1; however, group II comprised a 

T/LHU-P cutoff of <1 and group III had a T/LHU-P cutoff of ³1. Regardless of the 

amount of portal perfusion, a T/LHU-A cutoff of >1 was associated with low 

18F-FDG uptake that could not be distinguished from the surrounding liver (Figs. 

3 and 4). As a result, our study confirmed that the degrees of 18F-FDG uptake in 

HCCs are significantly correlated with arterial rather than portal perfusion.
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Table 1. Patient demographics

Characteristic Total(n=66)

Age at diagnosis(yr) Median: 55(range: 29-81)

Gender

Male 49(74.2%)

Female 17(25.8%)

Tumor size(cm) 4.3±2.5(median: 3.6; range: 2.0-15.0)

Tumor number

Single 57(86.4%)

Multiple 9(13.6%)

Serum ║AFP(ng/mL) Median: 28.03(range: 1.65-120000)

BCLC staging

A 62(93.9%)

B 4(6.6%)

†T/LHU-A 1.32±0.38(median: 1.31; range: 0.65-2.41)

‡T/LHU-P 0.91±0.18(median 0.93; range: 0.50-1.36)

§T/LSUV 1.65±0.88(median 1.32; range: (0.68-4.88)

║AFP = α-fetoprotein, †T/LHU-A = the ratio of tumor HU to the mean HU of the liver at 

arterial phase, ‡T/LHU-P = the ratio of tumor HU to the mean HU of the liver at portal 

phase, §T/LSUV = the ratio of tumor SUVpeak to the mass SUV of the liver.
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Fig. 1 Side-by-side box plots of T/LSUV according to each CT perfusion group. 

Kruskal-Wallis test and Dunn’s posthoc analysis show statistically significant 

differences between groups I and II and groups I and III (P < 0.001, for both) 

(group I: T/LHU-A ≤1 and T/LHU-P <1, group II: T/LHU-A >1 and T/LHU-P <1, group 

III: T/LHU-A >1 and T/LHU-P ≥1).
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Fig. 2 Axial images on arterial (A) and portal phases (B) of CT and PET/CT (C) 

for an HCC with group I perfusion (T/LHU-A ≤l and T/LHU-P <1). The mass shows 

decreased arterial and portal perfusion on CT, but increased 18F-FDG uptake on 

PET/CT.

Fig. 3 Axial images on arterial (A) and portal phases (B) of CT and PET/CT (C) 

for an HCC with group II perfusion (T/LHU-A >1 and T/LHU-P <1). The mass 

shows increased arterial perfusion and decreased portal perfusion on CT and 

demonstrates 18F-FDG uptake similar to adjacent hepatic parenchyma on 

PET/CT.

Fig. 4 Axial images on arterial (A) and portal phases (B) of CT and PET/CT (C) 

for an HCC with group III perfusion (T/LHU-A >1 and T/LHU-P ≥1). The mass 

shows increased arterial perfusion and preserved portal perfusion on CT and 

demonstrates 18F-FDG uptake similar to adjacent hepatic parenchyma on 

PET/CT.
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There were 30 low-grade HCCs and 36 high-grade HCCs on pathologic 

evaluation. Table 2 summarizes the results of the univariate and multivariate 

logistic regression analyses of age, gender, tumor size, the number of tumor 

nodules, serum AFP level, T/LHU-A, T/LHU-P, and T/LSUV as independent variables 

and HCC histological grade as a dependent variable. In univariate analyses, 

tumor size, T/LHU-A, T/LHU-P, and T/LSUV were found to be significant for 

predicting histological grades, with T/LSUV having the lowest P-value (P<0.001). 

In multivariate analysis, the T/LSUV cut-off of >1.46 remained as the only 

independent predictor of tumor grade, with an odds ratio of 8.462 (95% 

confidence interval, 1.799-39.803). 
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Table 2. Relationship between clinical, imaging parameters and histological 

grade

Variables

No. of 
patients 

with 
High 
grade

Univariate
analysis

OR(95% *CI)
P-value

Multivariate 
analysis

OR(95% *CI)
P-value

Age (yr) 0.063

>66 4/13 Reference

≤66 32/53 3.429(0.934-12.581)

Gender 0.332

Male 25/49 Reference

Female 11/17 1.760(0.562-5.512)

Tumor size 0.004 0.137

>3.5cm 24/33 4.667(1.643-13.256) 2.558(0.741-8.828)

≤3.5cm 12/33 Reference Reference

Tumor 
number

0.052

Single 34/57 Reference

Multiple 2/9 0.193(0.037-1.015)

Serum 
║AFP

1.001(1.000-1.002) 0.137

†T/LHU-A 0.01 0.479

High(>1.38) 9/26 Reference Reference

Low(≤1.38) 27/40 3.923(1.381-11.147) 1.601(0.435-5.898)

‡T/LHU-P 0.003 0.730

High(>0.85) 18/44 Reference Reference

Low(≤0.85) 18/22 6.500(1.883-22.437) 1.335(0.259-6.884)

§T/USUV <0.001 0.007

High(>1.46) 22/25 14.143(3.601-55.553) 8.462(1.799-38.803)

Low(≤1.46) 14/41 Reference Reference

*CI = confidence interval, ║AFP = α-fetoprotein, †T/LHU-A = the ratio of tumor HU to 

the mean HU of the liver at arterial phase, ‡T/LHU-P = the ratio of tumor HU to the mean 

HU of the liver at portal phase, §T/LSUV = the ratio of tumor SUVpeak to the mass SUV 

of the liver.



14

During the mean follow-up of 43 months, 11 patients (16.7%) died of 

HCC. Kaplan-Meier curves showed significant differences in OS according to 

T/LSUV>1.62, group I perfusion pattern, and T/LSUV>1.62 plus group I perfusion 

pattern (5-year overall survival, 70% vs. 92.6%, P=0.04; 66.7% vs. 91.3%, 

P=0.021; and 58.3% vs. 91.8%, P=0.002, respectively). Higher 18F-FDG uptake 

and lower perfusion on MDCT were significantly related to shorter OS (Fig. 5).

Fig. 5 Kaplan-Meier curves of OS according to T/LSUV >1.62 (A), group I CT 

perfusion (B), and T/LSUV >1.62 plus group I CT perfusion (C).

IV. DISCUSSION

Hemodynamic changes from a predominantly portal flow to a solely 

arterial flow are closely associated with multistep hepatocarcinogenesis. Portal 

flow is known to decrease at an early stage and further decrease as tumors 

progress 21. High interstitial pressure due to increased vascular permeability of 

leaky, abnormal tumor vasculature and the absence of functional lymphatics 

within advanced tumors may contribute to the reversal of low-pressure portal 

flow from its usual direction 22. Thereafter, instead of acting as feeding vessels 

for nutrients and supporting nearly half of the hepatic oxygen requirement, the 

portal veins become draining vessels for HCCs 23,24. The resultant hypoxia and 

nutrient shortage related to the magnitude of portal flow reversal seem to 

contribute to angiogenesis in HCCs.

The evaluation of these hemodynamic changes has been the basis of 
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non-invasive detection methods and the characterization of premalignant or 

malignant hepatic nodules on CT and MRI 25-28. Of the hepatic circulatory phases, 

the arterial phase represents the distribution of contrast material from the hepatic 

arterial blood. Hypervascular HCCs are best seen during this phase, since the 

hepatic parenchyma is yet to be fully enhanced due to the main blood supply 

from the portal veins. At the portal venous phase, the hepatic parenchyma shows 

peak contrast enhancement, whereas typical HCCs appear hypoattenuated due to 

the lack of blood supply from the portal veins. Data in the literature regarding 

correlation between angiogenesis and glucose metabolism in HCC are limited. 

Kitamura et al. observed predominant GLUT-1 expression in relatively hypoxic 

areas, suggesting a negative association between glucose metabolism and 

angiogenesis. They also found that Ki-67, a proliferative marker, was positively 

associated with 18F-FDG uptake on PET 29. The results suggested outgrowth of 

tumor over perfusion. 

In this study, we found the association between perfusion patterns on 

multiphase CT and degrees of 18F-FDG uptake on PET/CT. As long as arterial 

perfusion was increased, changes in portal perfusion alone were insufficient to 

increase 18F-FDG uptake. In contrast, arterial decompensation in spite of 

decreased portal perfusion was associated with increased 18F-FDG uptake in 

HCCs. The insufficient arterial perfusion seems attributable to slower 

proliferation of endothelial cells than rapidly growing neoplastic cells 14,30,31. The 

resultant increase of intercapillary distance would make rapid growing tumors to 

be less angiogenic than slow growing ones. Accordingly, hypoxia inducible 

factor-1 (HIF-1), a transcriptional factor stimulated in response to insufficient 

angiogenesis, increases glycolytic flux and the metastatic potential of tumors 14,32. 

Thus, the extraction of more glucose per perfusion to overcome insufficient 

angiogenesis seems one of the mechanisms related to increased 18F-FDG uptake 

in HCCs.

The above findings may hold important clinical implications. So far, 
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there is no definite clinical or imaging factor that can predict 18F-FDG uptake in 

HCCs. Using the perfusion patterns on multiphase CT, patients who would show 

increased 18F-FDG uptake in their HCCs can be preselected, reducing false 

negative PET/CT studies for staging intrahepatic tumors and distant metastases. 

Secondly, studies have shown lower objective response rates to trans-arterial 

chemoembolization in HCCs with a higher T/LSUV. According to our results, less 

effective drug delivery resulting from poor arterial perfusion in HCCs with high 

18F-FDG uptake might have contributed to the finding 31,33,34. Further 

investigations are needed to determine whether the restoration of tumor 

perfusion may enhance responses to chemotherapy by ameliorating insufficient 

perfusion and improving drug distribution in HCCs with a higher T/LSUV.

A diagnosis of HCC can be made according to flow characteristics on CT 

or MRI with appropriate clinical context. However, information on histological 

grade cannot be obtained by this approach. A few reports have shown the value 

of 18F-FDG uptake for predicting histological differentiation and aggressiveness 

in HCCs 12,13,35,36. In addition, different treatment responses and patient survival 

outcomes are reportedly associated with degrees of 18F-FDG uptake in primary 

tumors 33,34. In this study, we found a T/LSUV cutoff of >1.46 to be the only 

significant predictor of poor histological grade. More importantly, Kaplan-Meier 

curves showed significant differences in OS according to T/LSUV>1.62, group I 

perfusion pattern, and T/LSUV>1.62 plus group I perfusion pattern. Higher 

18F-FDG uptake and lower perfusion on MDCT were significantly related to 

shorter OS. Despite low sensitivity in detecting primary tumors and metastases, 

18F-FDG uptake in primary tumors could hold value for non-invasive prediction 

of histological grade, treatment response, and patient prognosis.

There are a few limitations that warrant consideration in this study. First, 

we used multiphase MDCT instead of perfusion CT. Accordingly, there might be 

some variability in scan delay for the arterial phase after contrast injection. Also, 

since arterial phase imaging is affected more by scan timing than portal phase 
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imaging 37, the results of T/LHU-A may be less accurate than those of T/LHU-P

using multiphase CT, compared to perfusion CT. Second, the HCCs in this study 

were all 2 cm in size or larger. Therefore, it is unknown whether or not the 

relationships between arterial and portal perfusion patterns and 18F-FDG uptake 

that we observed in our study are also present in smaller HCCs.

V. CONCLUSION

In HCC ≥2 cm, increased 18F-FDG uptake on PET/CT was associated 

with decreased arterial and portal perfusion on CT. The perfusion patterns on CT 

may help to avoid false negative scans and to preselect patients who could 

benefit the most from 18F-FDG PET/CT. Also, our findings suggest that 

cytotoxic chemotherapies that consider vascularization strategies could improve 

drug delivery in HCCs with high 18F-FDG uptake. Lastly, we found that 

18F-FDG uptake was an independent predictor of histological tumor grade, and 

higher 18F-FDG uptake and lower perfusion on MDCT were significantly related 

to shorter OS.
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ABSTRACT(IN KOREAN)

간 포암에 다중 컴퓨 단 촬 동맥, 정맥 에 조 는

정도 FDG 취 정도 연

<지도 수 미진>

연 원 과

황상현

연 적: 간 포암 환 에 수술 전 시 전산화단 촬

동맥 정맥 상에 찰 는 양상과 양전 출단 촬

에 찰 는 18F-FDG 취 정도 규 고,

검사들 얻 병리등 후 계 규 고

다.

상 : 2008 4월 2012 12월 지 브란스병원에

간 포암 진단 고, 료 전 병 결정 전산화단 촬

양전 출단 촬 술 시 후 수술 66 환 상

다. 간 포암과 정상간 준 취계수(SUV) 비 (T/LSUV), 

운스 드 단 (HU) 비 동맥 (T/LHU-A) 정맥 (T/LHU-P)에

각각 정 다. 전산화단 촬 동맥 정맥 에 찰 는

양상에 라 각각 나누었다. 1 T/LHU-A ≤l T/LHU-P

<1 , 2 T/LHU-A >1 T/LHU-P <1, 3 T/LHU-A >1 

T/LHU-P ≥1 에 당 다. 각 에 T/LSUV 차 비

또 러 상검사에 얻 들과 상 들과

병리등 간 계 , T/LSUV 전산화단 촬 에



24

찰 는 양상 여 생존 다.

결과: T/LSUV는 1 과 2 (2.29 [1.74–3.60] vs. 1.20 [1.07–1.58], P < 

0.001) 1 과 3 (2.29 [1.74–3.60] vs. 1.30 [1.07–1.43], P < 

0.001)에 통계 적 준 취계수(SUV)가 미 차 가

었다. 다변량 에 T/LSUV만 게 병리 등 수

었다. Kaplan-Meier 생존 에 T/LSUV >1.62 , 1 , T/LSUV

>1.62 1 동시에 만족 는 환 에 그 지 않 과

생존 각각 미 차 나타내었다 (P = 0.04, P = 0.021, P = 

0.002).

결 : 간 포암에 18F-FDG 취 증가는 전산화단 촬 동맥

정맥 에 감 계가 는 양전 출단 촬

수 는 간 포암 환 미리 알 수 는 도움 수

다. 또 18F-FDG 취 정도는 수술 전 병리 등 알 수 는

18F-FDG 취 낮 는 간 포암에

좋지 않 후 나타낸다.

----------------------------------------------------------------------------------------

심 는 말 : 간 포암, 양전 출단 촬 술, 18F-FDG, 물질

사
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