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Preoperative Axillary Staging Using "°F-FDG PET/CT and Ultrasonography in

Breast Cancer Patients

Yong Hun Kim, Jin Sun Lee, Chul Joo Lee, Je Ryong Kim, Eil Sung Chang
Department of Surgery, Research Institute for Medical Science, Chungnam National University School of Medicine, Daejeon, Korea

Purpose: The axillary lymph node status is an important
prognostic factor for recurrence and survival of patients who
have primary breast cancer. This study determined the accu-
racy of ultrasonography and "F-FDG positron emission tomo-
graphy (PET)/computed tomography (CT) in preoperative
staging in axilla in patients with breast cancer. Methods: One
hundred seventy-one patients with primary breast cancer
were recruited from January 2007 to August 2008. All the
patients underwent axillary ultrasonography and "*F-FDG
PET/CT for the axillary staging before their operation. Results:
The overall sensitivity, specificity, and the positive and negative
predictive values and the accuracy of axillary ultrasonography
for making the diagnosis of axillary metastasis were 73.07%,
84.87%, 67.85%, 87.82%, and 81.28%, respectively. On a

visual assessment of "*F-FDG PET/CT, the diagnostic accu-
racy was 85.38% with 69.23% sensitivity, 92.43% specificity,
a positive predictive value of 80.00%, and a negative predic-
tive value of 87.30%. By the combined use axillary ultraso-
nography and "*F-FDG PET/CT to the axilla, the sensitivity,
specificity, the positive and negative predictive values and the
diagnostic accuracy were 82.35%, 97.91%, 93.33%, 94.00%,
and 93.84%, respectively. Conclusion: The combination of
®F-FDG PET/CT and ultrasonography improves preoperative
axillary staging in breast cancer that are often not found if only
one imaging modalities are applied.
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Figure 1. The ultrasonographic findings of axillary lymph node. (A) The reactive lymph node has shown a oval shape, smooth contour,
hyperechoic central hilum (arrows). (B) The malignant lymph node has shown a round shape, hypoechoic echogenecity and loss of
hyperechoic central hilum (arrows).

Figure 2. ®F-FDG PET/CT imaging of metastatic axillary lymph node. (A) Transaxial computed tomography (CT) image showing a meta-
static axillary lymph node (arrow). (B) Transaxial positron emission tomography (PET) image showing a small hypermetabolic axillary
lymph node (arrow). (C) PET/CT fusion image showing a metastatic lymph node in axilla (arrow).

dardized uptake value, SUVmax) & |83l tHFigure 2). off value)& 788ttt A 42 SPSS 12.0 K for Win-
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Table 1. Clinical characteristics (n=171)

Variables n (%)

Age (yr) Mean (range) 51.01 (27-85)
Sex Female:Male 170:1

Histology Invasive ductal carcinoma 169 (98.8)
Invasive lobular carcinoma 2(1.2)
pT-stage T1 104 (60.8)
T2 65 (38.0)
T3 2(1.2)
ALN metastasis* 0 119 (69.6)
1-3 39 (22.8)
49 8(47)
>10 5(2.9)
Histologic grade ~ Well differentiated 59 (34.5)
Moderately differentiated 60 (35.1)
Poorly differentiated 52 (30.4)
ER status Positive ( >10% ) 118 (69.0)
Negative ( <10% ) 53(31.0)
PR status Positive ( >10% ) 71(41.5)
Negative ( <10% ) 100 (58.5)
C-erb-B2 Positive 37 (21.6)
Negative 134 (78.4)
Mean SUVimax Breast (range) 7.52(1.5-23.7)
Axilla (range) 3. 09 (0.4-16.4)
Breast operation Breast-conserving surgery 69 (40.4)
Mastectomy 102 (59.6)
Axillary operation ~ SLNB 107 (62.5)
SLNB — ALND 23(13.5)
ALND 41(24.0)

ALN=axillary lymph node; ER=estrogen receptor; PR=progesteron
receptor; SLNB=sentinel lymph node biopsy; ALND=axillary lymph
node dissection.

*Micrometastasis: 2 case.
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Table 2. Preoperative staging of axillary lymph node metastasis
using "F-FDG PET/CT and ultrasonography (p=0.000)

FDG PET/CT Pathologic diagnosis

us pN-+ pN- Total
US (), FDG PET/CT (-) 6 94 100
US (+), FDG PET/CT (-) 10 16 26
US (-), FDG PET/CT (+) 8 7 15
US (+), FDG PET/CT (+) 28 2 30

Total 52 119 171

US=ultrasound; pN+=metastasis-positive; pN-=metastasis-negative.

Table 3. Characteristics of patients with false-negative and false-positive axillary lymph node on "*F-FDG PET/CT together with ultra-

sonography (n=8)

Case no. Age (yr) Type Tumor size (cm) ~ Tumor grade Tumor SUVimax ~ ALN SUVma ~ SLNB (+/total)  ALND (+/total)
FN
1 39 IDC 12 Moderately 6.5 1.1 1/2 0/3
2 51 IDC 16 Well 46 1.1 1/6 0/15
3 63 IDC 17 Well 59 0.7 1/3 014
4 64 IDC 14 Moderately 4.0 0.9 1/5 or7
5 60 IDC 12 Well 39 0.6 12 0/14
6 42 IDC 15 Well 5.6 0.7 15 012
FP
1 60 IDC 0.7 Moderately 2.7 14 014
2 62 IDC 22 Poorly 13.1 17 o7

ALN=axillary lymph node; SLNB=sentinel lymph node biopsy; ALND=axillary lymph node dissection; +=number of metastatic nodes; FN=false

negative; FP=false positive; IDC=invasive ductal carcinoma.
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Figure 3. Receiver operating characteristics (ROC) curve for
semiquantitative SUV analysis and visual interpretation of F-
FDG PET/CT images for axillary lymph node staging in breast
cancer patients (The AUC was 0.895%0.040, p=0.000).
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Table 4. Accuracy of ultrasonography and "F-FDG PET/CT and in predicting axillary lymph node status (p=0.000)

TP FP FN ™ Sen (%) Sp (%) PPV (%) NPV (%) Acc (%)
Ultrasound 38 18 14 101 73.07 84.87 67.85 87.82 81.28
FDG PET/CT 36 9 16 110 69.23 92.43 80.00 87.30 85.38
Combined* 28 2 6 %4 82.35 97.91 9333 94.00 93.84

TP=true positive; FP=false positive; FN=false negative; TN=true negative; Sen=sensitivity; Sp=specificity; PPV=positive predictive value; NPV=negative

predictive value; Acc=accuracy.
*Combination of PET/CT and ultrasound.
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