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บทคัดย่อ:
วัตถุประสงค์: เพื่อศึกษาความไว ความจำาเพาะและความถูกต้องของการตรวจต่อมน้ำาเหลืองเซนติเนลด้วยวิธี one-step nucleic 
acid amplification assay (OSNA assay) เทียบกับวิธี frozen section และผล permanent
วัสดุและวิธีการ: รวบรวมข้อมูลผู้ป่วยมะเร็งเต้านมระยะเริ่มต้น 120 ราย โดยได้รับการผ่าตัดต่อมน้ำาเหลืองเซนติเนล ร่วมกับ
การเลาะตอ่มน้ำาเหลอืงออกในระดบัที ่1 และ 2 ในโรงพยาบาลสงขลานครนิทร ์ตัง้แตว่นัที ่1 มนีาคม พ.ศ. 2554 - 30 พฤศจกิายน 
พ.ศ. 2557
ผลการศึกษา: วิเคราะห์ต่อมน้ำาเหลืองเซนติเนล 213 ต่อม (เฉลี่ย 1.84 ต่อม) ผลของการตรวจด้วยวิธี OSNA assay เทียบกับผล 
permanent มคีวามไวรอ้ยละ 100 (25/25) ความจำาเพาะรอ้ยละ 95.2 (179/188) ความถกูตอ้งรอ้ยละ 95.7 คา่พยากรณผ์ลบวกรอ้ยละ 
73.5 (25/34) และคา่พยากรณผ์ลลบรอ้ยละ 100 (179/179) ระยะเวลาการรายงานผลโดยเฉลีย่ 39.6 นาท ีเมือ่เทยีบกบัผลการตรวจ
ดว้ยวธิ ีfrozen section ซึง่มคีวามไวรอ้ยละ 92 (23/25) ความจำาเพาะรอ้ยละ 100 (188/188) ความถกูตอ้งรอ้ยละ 99.1 คา่พยากรณ์
ผลบวกรอ้ยละ 100 (23/23) และคา่พยากรณผ์ลลบรอ้ยละ 98.9 (188/190) โดยหลงัจากทีท่ำา discordance analysis เมือ่เปรยีบเทยีบ

ได้รับเงินทุนวิจัยจากคณะแพทยศาสตร์ มหาวิทยาลัยสงขลานครินทร์

รับต้นฉบับวันที่ 11 กรกฎาคม 2559  รับลงตีพิมพ์วันที่ 20 ตุลาคม 2559
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ในการแพรก่ระจายแบบ macrometastasis มคีา่พยากรณผ์ลบวกรอ้ยละ 100 (25/25) และการแพรก่ระจายแบบ micrometastasis 
มีค่าพยากรณ์ผลบวกร้อยละ 75 (3/4) และมีค่าความถูกต้องร้อยละ 99.5
สรุป: การตรวจต่อมน้ำาเหลืองเซนติเนลด้วยวิธี OSNA assay มีความไว ความจำาเพาะ ความถูกต้อง ให้ผลการตรวจที่รวดเร็ว 
สามารถใช้แทนการตรวจต่อมน้ำาเหลืองด้วยวิธี frozen section ได้ 

คำาสำาคัญ: การตรวจหานิวคลีอิคแบบหนึ่งขั้นตอน, ความจำาเพาะ, ความถูกต้อง, ความไว, ออสนา
 

Abstract:
Objective: To compare the sensitivity, specificity and accuracy of the one-step nucleic acid amplification (OSNA) 
assay and frozen sections.
Material and Method: One hundred and twenty patients with early breast cancer and no clinical nodal involvement 
underwent intraoperative sentinel lymph nodes (SLNs) evaluation and undertaken axillary lymph nodes dissection 
(ALND) at the Department of Surgery, Songklanagarind Hospital from March 1st, 2011-November 30th, 2014.
Results: A total of 213 SLNs were evaluated (mean 1.84 nodes). The accuracy of the OSNA assay compared to 
histological evaluation was 95.7%. The OSNA assay performance was: sensitivity 100% (25/25); specificity 95.2% 
(179/188); positive predictive value (PPV) 73.5% (25/34) and negative predictive value (NPV) 100% (179/179). Turnaround 
time was an average 39.6 minutes. The accuracy of frozen sections compared to histological evaluation was 99.1%. The 
frozen sections performance was: sensitivity 92% (23/25); specificity 100% (188/188); PPV 100% (23/23) and NPV 
98.9% (188/190). After discordant analysis, the PPV of the OSNA assay on nodes with macrometastases (++) was 
100% (25/25), and the result on nodes with micrometastases (+) was 75% (3/4). The accuracy of OSNA after review 
was thus 99.5%.
Conclusion: The OSNA assay is accurate and rapid for SLN evaluation and it can replace the frozen section in general 
practice.

Keywords: accuracy, one-step nucleic acid amplification, OSNA, sensitivity, specificity 

Introduction
 Sentinel lymph node (SLN) biopsy is the standard 
procedure for patients with early breast cancer and no 
clinical nodal involvement. If the SLNs are negative, 
axillary lymph node dissection (ALND) can be omitted to 
reduce the morbidity. If the SLNs is positive, an ALND 
should be done to evaluate the other lymph nodes.1-4

 SLN evaluation may include frozen section or touch 
imprint cytology or a combination of both methods with 

high specificity but the sensitivity varies widely, ranging 
from 44-75%.5,6 
 Reverse transcription–polymerase chain reaction 
was the first molecular approach used for the detection 
of SLN metastases through analysis of tumor-specific 
mRNA. The one-step nucleic acid amplification (OSNA) 
assay (Sysmex, Kobe, Japan) is a molecular technique 
that combines node tissue homo-genization and sub-
sequent reverse-transcription loop-mediated isothermal 
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amplification of cytokeratin (CK)-19 mRNA in a single 

quick step. The assay can accurately detect nodal 

metastases, comparable to conventional pathological 

examination, and yields quantitative results. The initial 

purpose of OSNA was to provide a means to objectively 

assess the occurrence of SLN metastasis during an 

operation for breast cancer that would reduce the workload 

of pathologists and technicians. Numerous studies have 

demonstrated that the ability of OSNA to detect SLN

involvement is comparable to that of pathological 

examination in breast cancer surgery.7-10 To date, the 

OSNA system is used in approximately 290 hospitals 

worldwide.

 To validate the OSNA assay in our hospital, we 

performed this study to evaluate the sensitivity, specificity 

and accuracy of the OSNA assay and compared these 

results with frozen sections. 

Material and Method

 When we began the study, the OSNA system had 

already been used with 120 patients with breast cancer 

T1-3, clinically N0, who had had intraoperative SLN 

evaluations, and had also undergone axillary lymph 

node dissection at the Department of Surgery, Songkla-

nagarind Hospital during March 2011-November 2014. 

 The test was performed by one technician who 

was contacted on the morning of the operation to come 

and prepare the device and the reagent. When the patient 

entered the operating theater, dye was injected into 

the subdermal circumareolar area and the SLN biopsy 

performed. After the fatty tissue was removed, the SLN 

was weighed and each node was cut into 3 pieces, 

with 1 piece sent for a frozen section and the other 2 

pieces sent to the molecular lab for OSNA assay as 

shown in Figure 1. The SLNs were homogenized using 

LYNORHAG lysis buffer (Sysmex Corp., Hyogo, Japan). 

The CK19 mRNA in each lysate was amplified using 

a LYNOAMP BC gene amplification reagent (Sysmex 

Corp.), then a 2-μl sample of each lysate was subjected 

to an RT-LAMP reaction. The CK19 mRNA copy number 

was detected by measuring the rise time based on a 

standard curve using an RD-100i (Sysmex Corp.).11-13 

Figure 1 The SLN was cut into 3 pieces, with 1 piece 

 sent for a frozen section and 2 pieces sent 

 to the molecular lab for OSNA assay.

Frozen sectionOSNA 

 The results were expressed as the number of CK19 

mRNA copies per microliters (copies/μL), and the meta-

static load was assessed. The (+) symbol corresponded to 

250 to 5000 CK19 mRNA copies/μL and was defined as 

“micrometastases,” and the (++) symbol corresponded 

to >5000 CK19 mRNA copies/μL and was defined as 

“macrometastases.” A negative result (–) had less than 

250 CK19 mRNA copies/μL and reflected the absence 

of cancer cells or the presence of isolated tumor cells.14-16

 Statistical analysis

 Two analytic values were determined by comparing 

the results of the OSNA assay and frozen section with 

the histologic results (defrosted tissue) using SPSS for 

Windows version 17.0 (SPSS Inc., Chicago, IL, United 

States). Continuous data are presented as median (range) 

unless otherwise stated. Sensitivity, specificity, positive 
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predictive value, negative predictive value, and accuracy 

were calculated. 

Results
 There were 120 patients enrolled in this study, of 

whom 4 were excluded due to incomplete information. 

The median age of the patients was 54.7 (range 32-79). 

All patients had a tumor size less than 5 cm. (<T3 lesion) 

except one patient had a tumor size of 6 cm. Of the 116 

patients, 82 percent were categorized as early breast 

cancer. The patient characteristics are shown in Table 1.

 A total of 213 SLNs were removed (mean 1.84 

nodes). The SLNs were identified by isosulfan blue dye 

alone (47%) and combined with 99mTc sulfur colloid 

(53%). The mean turnaround time of the assay (the time 

from receiving the nodes to acquiring the results) was 

39.6 minutes. 

 As shown in Table 2, the accuracy of the OSNA 

assay compared to histological evaluation was 95.7%. 

Table 1  Patient characteristics 
 

Patient characteristic Number (%)

 Enrolled 120 

 Excluded 4 

 Analyzed 116 (100.0)

 Age (years)  

  Median (range) 54.7 (32-79) 

  <45 24 (20.7)

  ≥45 92 (79.3)

 T classification  

  Tis 4 (3.4)

  T1a 4 (3.4)

  T1b 14 (12.1)

  T1c 48 (41.4)

  T2 45 (38.8)

  T3 1 (0.9)

 Histological type  

  Invasive ductal carcinoma 104 (89.7)

  Invasive lobular carcinoma 4 (3.4)

  Ductal carcinoma in situ 4 (3.4)

  Mucinous carcinoma 3 (2.6)

  Papillary carcinoma 1 (0.9)

Table 1  Continued 
 

Patient characteristic Number (%)

 Nuclear grade  

  1 19 (16.4)

  2 49 (42.2)

  3 37 (31.9)

  Unknown 11 (9.5)

 Estrogen receptor  

  Positive 87 (75.0)

  Negative 29 (25.0)

 Progesterone receptor  

  Positive 73 (62.9)

  Negative 43 (37.1)

 HER2 status  

  3+ 12 (10.3)

  2+ 25 (21.6)

  Negative 75 (64.7)

  Unknown 4 (3.4)

 Stage  

  1 51 (44.0)

  2a 45 (38.8)

  2b 8 (6.9)

  3a 5 (4.3)

  3b 0 (0.0)

  3c 3 (2.6)

  DCIS 4 (3.4)

HER2=human epidermal growth factor receptor 2, DCIS=ductal 

carcinoma in situ
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The OSNA assay performance was: sensitivity 100% 

(25/25); specificity 95.2% (179/188); positive predictive 

value (PPV) 73.5% (25/34); and negative predictive value 

(NPV) 100% (179/179). 

 As shown in Table 3, the accuracy of frozen 

section compared to histological evaluation was 99.1%. 

The frozen section performance was: sensitivity 92%

(23/25); specificity 100% (188/188); PPV 100% (23/23); 

and NPV 98.9% (188/190).

micrometastasis, and 2 nodes that were positive frozen 

section of these 2 nodes were initially negative and the 

histologic results were changed to positive. The frozen 

section results were changed to positive in both after 

the slides were reviewed.  

 The PPV value of the assay result (++) on nodal 

macrometastases was 100% (25/25), and the result (+) on 

micrometastases was 75% (3/4), as shown in Table 4. Thus 

the accuracy of OSNA after the second review was 99.5%.

Table 2  OSNA results compared with histologic results
    

OSNA assay results
 Histologic results

Total
H&E + H&E -

 Positive  25 9 34
 Negative  0 179 179

 Total 25 188 213

Table 3  Frozen sections compared with histologic results

Frozen sections results
 Histologic results

Total
H&E + H&E -

 Positive  23 0 23
 Negative  2 188 190

 Total 25 188 213

 Discordant case analysis: there were 9 nodes 

that were OSNA assay positive and histology negative. 

All of these nodes had negative frozen section results. 

After the OSNA assay positive nodes were carefully 

reviewed, 5 revealed less than 250 CK19 mRNA copies/

μL that meant a negative result, 3 revealed 250-5,000 

CK19 mRNA copies/μL and histological results showed 

Table 4 OSNA assay results after discordant case analysis

OSNA assay results
 Histologic results

Total
H&E + H&E -

 Positive ++  25 0 25
  (>5,000 copies/μL)  
 Positive +   3 1 4
  (250-5,000 copies/μL)  
 Negative  0 184 184

 Total 28 185 213

Discussion
 The OSNA test can be used to detect the occurrence 

of SLN metastasis of breast cancer expressing CK19. The 

existence of CK19 negative breast cancer was estimated 

to occur in 1-2% of breast cancer cases evaluated using 

immunohistochemistry. However, Pegolo, et al.17 showed 

that cases with negative CK19 immunostaining had 

significant CK19 expression at the mRNA level. 

 To date, the OSNA assay is used in close to 300 

hospitals worldwide. Recent studies from around the 

world have confirmed that the OSNA assay can be used 

intraoperatively to detect SLN involvement in early breast 

cancer patients.18-21 Our results were similar to several 

previous published studies that found high sensitivity 
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(range 83.1-95%) and specificity (range 92.9-97.1%) 
for the OSNA test.14,24-26 The high NPV provides strong 
evidence that the ALND can be safely omitted in patients 
with SLNs assessed as negative for the presence of 
cancer cells. Our result found that the NPV value of the 
OSNA assay was 100%, similar to the result of Smolaz, 
et al.27    

 The OSNA assay detects a greater number of meta-
stases in SLNs compared to frozen section analysis 
because of the OSNA assay’s ability to detect more low-
volume nodal metastases. In our study, 3 micrometastases 
and 5 isolated tumor cells were found by the OSNA assay 
but not found by frozen section analysis, which was similar 
to the results of studies by Osako, et al.19 and Santaballa, 
et al.28 However, the NSABP-B32 study29 and IBCSG 
23–01 trial30 demonstrated that occult metastases were 
not clinically significant in early breast cancer patients. 
 In our study, a laboratory technician performed the 
OSNA test within 40 minutes, similar to the time reported 
in many other studies. After receiving the results the 
surgeons make the decision to either finish and close the 
incision if the result was negative or continue with the 
ALND with a breast surgery if the result was positive. 
 The advantage of the OSNA assay over conven-
tional pathology is that it allows semiquantitative result of 
the total tumor load in the SLNs when the whole SLNs 
are examined, although 100% concordance between the 
OSNA assay and the pathological examination cannot 
be achieved because of tumor allocation bias. The total 
tumor load evaluated by the OSNA assay is also used 
as a predictor for non-SLN metastasis in an attempt to 
select those SLN metastasis patients.31,32 Moreover, the 
OSNA assay can be used to detect the occurrence of 
metastasis of other cancers expressing CK19 and is 
expected to provide a more accurate assessment of 
lymph node metastasis and staging. Kumagai, et al.33 

performed a multicenter prospective study for gastric 

cancer and reported that the sensitivity, specificity, and 
concordant rate of OSNA were 83.3, 95.9 and 94.2%, 
respectively. Yamamoto, et al.34 also reported results from 
a multicenter prospective study for colorectal cancer, 
where the sensitivity, specificity, and concordant rate 
were 86.2, 96.5 and 96.5%, respectively. It is interesting 
to note that the sensitivity, specificity, concordance, PPV 
and NPV in each study for the various cancers were 
found to be similar to that of breast cancer. However, 
it is not a standard treatment for intraoperative lymph 
node evaluation in gastric and colorectal cancer. 
 This study had some important limitations. First, 
there were no data about CK19 expression in primary 
tumors to avoid false-negative cases. Despite this 
limitation, however, the sensitivity, specificity and accuracy 
of OSNA were excellent. Second, there was low numbers 
of cases. Further studies with larger numbers of cases 
are necessary.

Conclusion
 The OSNA assay can be used to detect the 

occurrence of SLN metastasis of cancers expressing 

CK19. Using the OSNA assay provides a more reliable 

indicator of the need for an ALND in the same surgical 

procedure. The accuracy of the OSNA assay in this 

study was excellent and the sensitivity and specificity 

were high. It provided satisfactory results in a short 

time. The OSNA assay can thus be used as an alter-

native method for determinating metastasis in SLNs, 

which can reduce the workload of pathologists or 

be used in hospitals which don’t have a pathologist.
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