
Sentinel lymph nodes in gynecologic cancers: 
Imprint, frozen or permanent sections or ultra-staging? 

A guide for the practicing gynecologist

Nuri YILDIRIM, MD, PhD
Ege University, Faculty of Medicine

Department of Obstetrics & Gynecology
Division of Gynecologic Oncology

Izmir/TURKEY



Learning Objectives

• Sentinel lymph node

– Definition, aims of SLN biopsy

• Parameters that effects SLN biopsy

• Pathological evaluation methods of SLN

• Accuracy of pathological assessment techniques in 
different gyn cancers



Sentinel Lymph Node

Lymphatics of 
tumoral region

First drain into 

SLN



History

• 1960’s  parotid gland carcinoma

• 1977     penile cancer with lymphangiography

• Breast cancer, malignant melanoma

• Gyn Cancer

– Vulva

– Cervix

– Endometrium



Aim

• To understand if lymphatic dissemination of 
tumor started, w/o excision of other 
(probably) normal LN
– Due to their

• Immunologic functions (antitumoral effects of 
lymphocytes)

• Physiologic functions 

(lymphatic drainage)

– Due to prevent intra / post

operative complications



Success of SLN

• Patient selection
– Tumor stage & size

• Injection site
• Dye

– Colored (isosulfan blue, methylene blue, ICG…)
– Radioactive (Tech-99,…)

• Detection rate, bilaterality
• Experience of the center
• Pathologic evaluation of SLN
• Interpretation of the pathology results

– Significance of MIC/ITC

• Long term oncological outcomes



Pathologic Evaluation of SLN

• Intraoperative
– Imprint / scrape cytology

– Frozen section

– R-IHC

– Molecular methods

• Postoperative
– Permanent H&E sections

– Ultrastaging ± IHC

– Molecular methods



Imprint Cytology
• Touch cytology

• Advantage: No tissue loss as in FS / intra-op. 

• Scrape cytology as an alternative or 
combination



Frozen Section

Wada N, et al. Jpn J Clin Oncol. 2004.   Brunner AH, et al, Anticancer Res, 2008. 

• LN < 5mm, bisection

• LN > 5mm, 2mm slices, 

perpendicular to long axis

• Frozen rapidly in a cryostat to 

approximately –20 ̊C

• 4-8 μm sections by microtome

• How many sections ?  4-6 ? 

• H&E staining

• More expensive, artefacts, 

experience



R-IHC
Cytokeratin (AE1/AE3)

• In case of suspicious or negative for metastasis in FS or 
IC

• Sections were fixed in cold acetone for 3 minutes
• Air-dried for 5 seconds and then incubated for 10 

minutes at room temperature with anti-CK monoclonal 
antibody. 

• After washing in tris-buffered saline solution at pH 7.4, 
the slides were incubated with the secondary antibody 
conjugated to peroxidase for 10 minutes. 

• Sections were subjected to diaminobenzidine
tetrahydrochloride and counter-stained with 
hematoxylin



OSNA (One-Step Nucleic Acid Amplification)

• Quantitative measurement of the 
target mRNA: cytokeratin 19 
mRNA (CK19) 

• Homogenization of lymph node 
followed by reverse-transcription 
loop-mediated isothermal 
amplification (RT-LAMP) 

• Analyzing whole part of the tissue 
in 30 min.

• Tissue loss, expensive

Luna-Tomas MA, et al. The Breast, 2018. 



Ultrastaging

• More intense evaluation of SLN with higher 
number of slices with more frequent sections 
in order to detect low volume disease

• If SLN negative in standard H&E staining.

• No standard protocol



• 5 μm sections with 50 μm distance apart

Kim CH, et al. IJGC, 2013



• Interval should be < 200 μm
– Micrometastasis: tumor cells measuring more than 0.2 mm and 2 mm 

or less 
– Isolated tumor cells: microscopic clusters and single cells measuring 

0.2 mm or less 

Holloway RW. et al, Gynecol Oncol, 2016



Ultrastaging + IHC

• Cytokeratin (AE1/AE3)

A,B: MIC; C,D: ITC

Kim CH, et al. IJGC, 2013



Performance of Intraoperative SLN 
Biopsy in BREAST Cancer (%) 

Silverberg et al, Histopathology, 2000.   Madsen et al, Wirschow Arch, 2012. 
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Vulvar Cancer & SLN
What we know

Disease Extent Percent of cases 5-Year Survival

Localized (confined to vulva) 59% 86.4% 

Regional (spread to lymph 
nodes)

30% 56.9% 

Distant (spread beyond lymph 
nodes)

6% 17.4%

Unknown/Unstaged 5% 56.2%

Frumovitz M. Vulvar Surgery and Sentinel Node Mapping for Vulvar Cancer. Principles of Gynecologic Oncology Surgery, 1st Ed. 2018  

*Patients with clinically early stage disease: 25-35% has LN metastasis



• Candidates of SLN

– Tumor diameter <4 cm

– >1 mm depth of invasion

– No palpable groin lymph nodes

– Unifocal disease

Vulvar Cancer & SLN
What we know

Van der Zee et al. J Clin Oncol, 2008



• GROINSS-V I (2008)*
– 403 patients

– combined technique (radioactive tracer and blue dye) 

– SLN negative: no further tx

– SLN positive (either intra or post operative)
• Complete IF LND

– 127 p: metastatic (31.5%),  276 p negative SLN (observation)

– Median F-Up: 35 m; 3% groin recurrence in SLN negative p.

• Long-term F-up of GROINSS-V I (2016)**
– Median F-Up: 105 m; 2.5% isolated groin recurrence in SLN 

negative p.

Vulvar Cancer & SLN
What we know

*Van der Zee et al. J Clin Oncol, 2008.      **Te Grootenhuis et al. Gynecol Oncol, 2016



• SLN cut in the middle for frozen section or cytologic specimen 
(both optional)

• 4 sections were cut from every half for H&E. 

• Ultrastaging only if SLN negative in routine exam.

• For ultrastaging, additional pairs of sections were cut with 
0.33 mm (333 μm). 

• One section of each pair was stained with HE, and the other 
section was immunostained with cytokeratin AE1:AE3

• 58.3% of met. groins detected with intraop + routine path.

• 41.7% was detected by ultrastaging.

SLN Pathology



GOG-173 (2012)

• 452p, 418 at least one SLN detected
• At least 1-mm invasion, and tumor size 􏰀 ≥2 cm and 􏰀 ≤6 cm, 

without clinical LN
• SLNB with isosulfan blue dye. preoperative lymphoscintigraphy and 

intraoperative radiolocalization were optional.
• Following SLN identification, a completion lymphadenectomy was 

performed for all patients 
• 132 SLN positive
• Sensitivity 91.7%, NPV 96%
• False-negative predictive value [1-negative predictive value] 3.7% 
• Tumors smaller than 4 cm, the false-negative predictive value was 

2.0% 

Levenback et al, J Clin Oncol, 2012.



• Frozen section evaluation was discouraged. 

• At least two sections 40 microns apart

• If H&E negative, IHC with cytokeratin

– IHC: 200 (71%) of the 285 women with negative 
SLNs on routine H&E.

– 23% of cases detected only by IHC.

SLN Pathology



Vulvar Cancer & SLN
Frozen Section

• 44p, 54 groins

• If SLN negative: no further tx

• Frozen: 4μm sections from each 2-3 mm, 4-6 slides

• Final evaluation; ULTRASTAGING :4μm sections from each 
400μm; H&E: if negative, IHC (cytokeratin)



Vulvar Cancer & SLN
Frozen Section

• False negative rate: 6/128 (4.7%)

• Sensitivity 88.5%, specificity 100% 

• PPV 100% and NPV 93.2%



Vulvar Cancer & SLN
Summary

• Frozen Section
– False negative rate: 6/128 (4.7%)

– Sensitivity 88.5%

• Ultrastaging
– 20-40% of patients detected only by ultrastaging

• Imprint, R-IHC, OSNA
– No data available





Cervical Cancer & SLN
What we know?

• LN status is of note

– Positive: to abandon hysterectomy for Ch-R Tx

– Negative: to continue with fertility sparing method

• ESGO

– T1a1, LVSI positive; T1a2
• SLN alone acceptable (without additional P-LND)

– T1b1-T2a1
• Complete PLND (but SLN before PLND strongly recommended)



Cervical Cancer & SLN
What we know?

• NCCN (v5.2019, September)

– T1a1, LVSI positive; T1a2

• Consider SLN

– SLN, better if tm <2 cm

– Ultrastaging provide enhanced detection of 
micrometastases

– Ipsilateral LND if not detected in a hemipelvis



SENTICOL Study (2011)

• 141p; 1a1 LVSI (+) to 1B1

• Technetium 99 lymphoscintigraphy and Patent Blue injection

• SLN + complete LND
– Reference method: P-PA LND with histologic examination of all nodes. 

• 23 true-positive & 2 false-negative in 136 p SLN detected

• 92.0% sensitivity and 98.2% NPV 

• If SLN detected bilaterally, no FN result

Lecuru et al, J Clin Oncol, 2011.



• 645p, SLN + standard P-LND

• 72% bilateral SLN detection

• SLN
– FN 2.8% in whole group (sens: 91%)

– FN 1.3% in bilaterally detected group (sens: 97%)

– 23 cases MIC/ITC in SLN but MAC in non-SLN (3.6%)
• These group could be missed if ultrastaging was not performed

• Ultrastaging + IHC for all SLN
– 250μm apart, three consecutive sections (5μm) thick

– H&E and IHC staining for cytokeratin. 

• Pelvic non-sentinel nodes: single section, H&E



• 102 p (97 FS, 5 IC)
• Tc99m + blue dye; SLN + full LND

• Intraoperative evaluation
– SLN, first cut in to two. One half for paraffin
– One section from the rest for FS or IC

• Final evaluation
– Non-metastatic SLN in FS was cut each 200 μm 
– H&E and anti pan-cytokeratin AE1–AE3



• Positive LN

– Intraoperative : 5

– Postoperative: 22

– False negative : 17
• 4 macrometastasis, 4 micrometastasis and 9 ITC

• Sensitivity 20.7%, NPV 93%



• 38 p, FS + IC

• Tc99m + isosulfan blue; SLN + full LND

• Intraoperative evaluation
– One section from each SLN for FS & IC

• Final evaluation
– Section not clear

– H&E and Cytokeratin AE1/AE3 



• 6 metastasis out of 38p (15.7%)

• Intraoperative detection 33%



• 225p ,stage 1a2-2B
• SLN + full LND
• Intraoperative evaluation

– One section from each SLN for FS 

• Final evaluation
– Non-metastatic SLN in FS was cut each 150 μm 
– H&E and anti pan-cytokeratin AE1–AE3

• 73 cases with metastasis (32.4%)
– 48 MAC, 17 MIC and 8 ITC 

• Intra-operative SN assessment correctly in 41 cases (56.2%)
– In 49 cases (63%) if ITC had been excluded. 
– Final ultrastaging of intra-operatively negative SN

• 8 MAC, 18 MIC and 8 ITC



Cervical Cancer & SLN
Summary

• Intraoperative evaluation
– 20-56%

• Bilateral detection & ultrastaging
– Sensitivity 92-97%

– FN 0-1.3%

• Ultrastaging*
– At least 200 μm apart

– H&E, if negative cytokeratin

• Only one study with OSNA, compared with permanent 
sections (not ultrastaging)**
– 96.2% agreement with 2 mm sectioned slides

*Cibula D, McCluggage WG. Gynecol Oncol, 2019    **Okamoto S, et al. Gynecol Oncol, 2013
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Endometrial Cancer & SLN
What we know?

• NCCN v4.2019 (September)

– Apparent uterine-confined disease 

– Intermediate/high risk histologies may be included*

– Increased detection of lymph node metastasis and a low 
FN rate compared with systematic LND**

– SLN algorithm
• Side-specific nodal dissection in cases of failed mapping

• Removal of any suspicious or grossly enlarged nodes regardless of 
mapping

– Ultrastaging

*Ducie JA, et al. Gynecol Oncol, 2017.       Baiocchi G, et al. Ann Surg Oncol, 2017 
** Rossi EC, et al. Lancet Oncol, 2017.          Ballester M, et al. Lancet Oncol, 2011



SENTI-ENDO study (2011)

• Prospective, multicenter, stage I-II End Ca

• SLN + full LND

• technetium and patent blue / ultrastaging SLN 

• SLN detected at least at one-side 111 of 125 p

• 19p with LN metastasis

• 3 FN (2 contralateral side, 1 para-aortic)

– All type 2 End Ca

• NPV: 97% (95% CI 91–99) Sensitivity: 84% (62–95)

Ballester M, et al. Lancet Oncol, 2011



• Ultrastaging

– 200 μm apart

– H&E, if negative: anti-cytokeratin antibody 

• 9 of 19 metastasis

– undiagnosed by conventional histology

– Diagnosed by ultrastaging 



• Retrospective, 2005-2011

• Blue dye, cervical injection

• SLN + full P-Pa-LND

• Ultrastaging 5-μm sections with 50-μm apart

• 508 (80.0%) of 635 eligible patients with at least one SLN 
detected

• Metastasis
– 35 (6.9%) in initial routine H&E 

– 23 (4.5%) additional in ultrastaging (23/64, 35%)
• 4 MIC, 19 ITC

– FN: 6 (1.2%) non-SLN metastasis



FIRES Trial (2017)

• Multicenter, prospective 

• Clinical stage 1 endometrial cancer of all 
histologies and grades 

• ICG / SLN followed by P-LND with or without 
PA-LND

• 293 out of 340p had at least one SLN

• 41p with metastasis

– In 36 of 41, SLN detected

Rossi EC, et al. Lancet Oncol, 2017



• Ultrastaging

– Two paraffinembedded slides with 50 μm apart 

– H&E and pancytokeratin AE1 and AE3 

• SLN detected 36p with metastasis

– 35p positive SLN, 1 false negative

– 19 out of 35p were detected only by ultrastaging 
(54%)



Endometrial Cancer & SLN
Intraoperative Evaluation

• Frozen section  vs. IC*
– Retrospective analysis of SENTI-ENDO
– stage I-II End Ca
– SLN + full LND
– technetium and patent blue
– SLN detected at least at one-side 111 of 125 p
– 87 of 111, intraoperative evaluation

• 30 FS, 57 IC

– 16 metastasis detected by SLN
• 9 with intraop. evaluation (sens: 56%)
• 7 FN: 6 MIC, 1 ITC

– Frozen Section
• Sensitivity 85.7 % (95 % CI, 42–99.6), 
• NPV 96.8 % (95 % CI: 83.8– 99.9) 
• Diagnostic accuracy 97.3 % (95 % CI: 85.8–99.9)

– IC
• Sensitivity 33.3 % (95 % CI, 7.5–70)
• NPV 87.2 % (95 % CI, 74.2–95.2)
• Diagnostic accuracy 88 % (95 % CI, 75.7–95.5 %)

Ballester M, et al. Ann Surg Oncol, 2012.



Endometrial Cancer & SLN
Intraoperative Evaluation-OSNA

• 40 p, clinical stage I, all histology & grades
• OSNA vs ultrastaging
• 29p SLN detected
• 8 positive nodes, 1 FN at OSNA group
• 6 false positive results
• Sensitivity 50%  Specificity 94.4% 
• PPV 14.3% and NPV 99%, accuracy 93.6% 



Endometrial Cancer & SLN
Intraoperative Evaluation-Empty Node

• May be related with experience

• 10 additional procedures may decrease EN by 40.1% 
(95% CI 12.4% - 58.6%)*

• 8% (24/300 p) of SLN were EN in early stage End 
Ca**

– Frozen detected 100%

– May prevent inappropriate staging due to EN

*Thomaier L, IJGC, 2019.  ** Casarin J, Ann Surg Oncol, 2018.



Conclusion

• SLN in Gyn Tm has a low FN, acceptable
• Patient selection

• Intraoperative evaluation
– One step surgical procedure
– Low accuracy, high FN rates
– Molecular methods, R-IHC

• Ultrastaging

• SLN
– Long term results of randomised prospective trials
– SENTIX, SENTICOL3, ENDO-OSNA, etc…


