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Outline
·Introduction ðwhat are òcommonó frozens ?

·Endometrial carcinoma ðwhen to freeze and 
why:
·Mayo Criteria (and modified Mayo criteria) for 

endometrial carcinomas

·Sentinel lymph nodes

·The dreaded ovarian mass frozen:

·General advice

·Mucinous carcinoma: metastasis vs primary
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What are òcommonó gyn 

frozens ?

·Uterine tumors:

·Largely to inform decision making on 

endometrial cancers ðmajority are 

endometrioid type

·Ovarian epithelial tumors:

·85% of  malignant tumors

·35% of  benign tumors
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Intraoperative evaluation of  

endometrial carcinoma

When is it necessary? 
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Intraoperative evaluation of  

endometrial carcinoma

When is it necessary?

It dependsé 

Bottom line: The gyn/ onc surgeon needs our guidance 
in deciding whether or not to take lymph nodes 
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Intraoperative evaluation of  

endometrial carcinoma

·Lymph node status is the most important 

prognostic factor

·High incidence of  lower extremity lymphedema 

following pelvic and para -aortic lymphadenectomy 

(LAD) in patients with gyn tumors

·30 -40%

·Up to 60% when combined with radiation 

therapy

·Risk correlates with number of  lymph nodes 

removed
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Uterine frozens

·A little history:

·In the òolden daysó, we froze endomyometrium with 

tumor and implemented the Mayo (or modified Mayo) 

criteria for evaluating them, then lymph nodes were 

taken or not

·Also in the òolden daysó, some gyn/onc surgeons just 

took all the lymph nodes irrespective of  tumor 

features 

·Then came along the sentinel lymph node, and we do 

fewer endomyometrial frozens nowébut we still do 

them 
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Uterine frozen ðMayo Criteria

·Size

·Histology

·Depth of  Invasion

Mariani  et al. 2000
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Uterine frozen ðMayo Criteria

·Size: < 2cm 

·Histology: Endometrioid type, FIGO grade 1 
or 2 (risk of  spread to lymph nodes <5% in 
low grade emca)

·Depth of  Invasion: < 50%

·If  all three criteria met, full LAD can be 
avoided

·If all three criteria not met, òsystematic LAD 
(SLAD)ó performed

Mariani  et al. 2000
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Uterine frozen ðMayo Criteria

·Strict implementation of  Mayo Criteria 

results in 75% of  patients requiring SLAD

·15% rate of  lymph node involvement in 

patients with endometrioid carcinoma 

·Size criterion:

·may not be as useful as an independent 

predictor of  lymph node involvement

·may result in unnecessary SLAD
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Uterine frozen ðModified Mayo Criteria

·Size criterion:

·Histology

·Depth of  Invasion
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Uterine frozen for endometrial 

cancer

Please open uteri with 

scissors, not a knife!!!
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Uterine frozen for endometrial cancer
Depth of  Invasion

Crum, 2 nd Ed

Easy on frozen Really really hard on frozen!
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Uterine frozen for endometrial cancer

·What if  there is no gross mass? Is a random 

section useful? 
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Uterine frozen for endometrial cancer

·What if  there is no gross mass? Is a random 

section useful? NO. It is not. 

Fadare et al, 2017
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Endometrial Sentinel Lymph Node Mapping

·First described in 1996

·Originally implemented as an alternative to 
complete LAD in low grade low clinical stage 
endometrial cancer

·Acceptable alternative to complete LAD in both 
low and high grade clinical Stage I endometrial 
cancer

·Full LAD independent of the effect of adjuvant tx does 
not improve survival

·Similar diagnostic accuracy for identifying nodal 
metastases
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Endometrial Sentinel Lymph Node Mapping

Chu WK, et al, JCM, 2022

Indocyanine green 
commonly used as 
the tracer
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Endometrial Sentinel Lymph Node Mapping

Salman L, et al, Curr  Oncol, 2022
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Endometrial Sentinel Lymph Node Mapping

·Other advantages over LAD besides preventing 

lower extremity lymphedema:

·Decreased blood loss

·Decreased surgery time (by up to 90 minutes)

·Decreased risk of  vascular and nerve injury

Salman L, et al, 2022
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Endometrial Sentinel Lymph Node Mapping:

Different groups, different guidelines

ÅGeneral consensus that SLN mapping is appropriate in the 
context of  low -risk endometrial cancer

ÅLess unified, less enthusiastic support for high -risk 
endometrial cancers

Dick A, et al, 2022
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òThere is a lot of controversyó

·The gyn/ onc surgeon ultimately has 4 choices:

·Take no lymph nodes

·Take all the lymph nodes

·Take sentinel lymph nodes

·Do SLAD depending on Mayo criteria
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Uterine frozen ðwhat do WE do at the 

University of  Utah/Huntsman Cancer 

Hospital

·For all endometrial carcinoma/carcinosarcoma:

·Try for the sentinel lymph nodes; if they donõt map, 

then:

·Perform endomyometrial frozen and implement 

Mayo (or modified Mayo) criteria, then do or donõt 

do SLAD

·Other institutions may automatically do LAD when 

sentinel lymph nodes do not map, but we do not. 



Private Information

Uterine frozen ðwhat do WE do at the 

University of  Utah/Huntsman Cancer 

Hospital

·For EIN/atypical hyperplasia (depending on 

many factors):

·Sentinel lymph nodes may be procured; if  they 

donõt map, then:

·Intra -op eval of  endometrium may be requested, 

then do or donõt do SLAD

·Intra -op eval of  endometrium may not be 

requested, and no nodes taken
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Uterine frozen ðwhat do WE do at the 

University of  Utah/Huntsman Cancer 

Hospital

·63 year -old with post -menopausal bleeding:

·Endometrial biopsy revealed FIGO grade I 

endometrioid type endometrial carcinoma

·Referred for TAH -BSO, sentinel LND

·Left sentinel lymph node mapped

·Right sentinel lymph node did not map: Decision 

was made to proceed with endomyometrial

frozen section for Mayo criteria evaluation 
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63 year -old with post -menopausal bleeding

·Uterus was opened, revealing 4 cm tumor with grossly 

obvious deep myometrial invasion; representative frozen 

section was taken:
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63 year -old with post -menopausal bleeding
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63 year -old with post -menopausal bleeding
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63 year -old with post -menopausal bleeding
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63 year -old with post -menopausal 

bleeding

·Frozen diagnosis: ò FIGO 3 endometrioid 

carcinoma, deeply invasive greater than 50%ó

·Right complete LAD was performed

·Final diagnosis: 

·òEndometrial carcinoma, endometrioid type, FIGO 

grade 3, with invasion through approximately 90% of  

the myometrial thicknessó

·Left sentinel lymph node and right complete lymph 

nodes were negative. 
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Take home points 

·Intraoperative management planning for 

endometrial cancer is nuanced and rapidly 

evolving:

·For now, we need to be prepared to evaluate òold 

schooló endomyometrial frozen sections.

·As clinical data continue to emerge, our individual 

practices will continue to change.
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The dreaded ovarian mass frozen

Why do we fear them?

Crum, 3 rd  Ed Buza, et al, Arch Pathol  

Lab Med, 2019
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The dreaded ovarian mass frozen

Why do we fear them?

Because they are hard! 

Crum, 3 rd  Ed Buza, et al, Arch Pathol  

Lab Med, 2019
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The dreaded ovarian mass frozen

However, we are actually pretty good at them 

(except for borderline tumors)

Table 26 -8 from Diagnostic Gynecologic and Obstetric 

Pathology, Crum, Nucci, Lee, 2 nd Ed

The biggest source of  discrepancy between the frozen 

interpretation and the final diagnosis: Sampling error

Benign Borderline Malignant

Sensitivity 93 -98 61 -84 84 -98

PPV 92 62 -65 98 -100

Accuracy of frozen section dx (%) relative to final 
dx
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The dreaded ovarian mass frozen

Why else do we fear them?
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The dreaded ovarian mass frozen

Why else do we fear them?

Because a lot is riding on our 

diagnosis! 
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The dreaded ovarian mass frozen

·Patients with adnexal masses rarely have 

conclusive pre -operative diagnosis

·Imaging studies and serum markers are neither 

sensitive nor specific

·Difficult to access tissue for biopsy/FNA

·Intraoperative evaluation by frozen section 

is critical in guiding the surgeonõs next step



Private Information

The dreaded ovarian mass frozen

·What does the gyn surgeon want from us, 

and what will they do with the information?
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The dreaded ovarian mass frozen

·What does the gyn surgeon want from us?

·Benign or malignant? Or borderline?
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The dreaded ovarian mass frozen
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The dreaded ovarian mass frozen

·What does the gyn surgeon want from us?

·Benign or malignant? Or borderline?

·If  malignant, primary tubo -ovarian or 

metastatic?

·Metastatic carcinoma accounts for up to 

15% of  ovarian malignancies
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The dreaded ovarian mass frozen

·What does the gyn surgeon want from us?

·Benign or malignant? Or borderline?

·If  malignant, primary tubo -ovarian or 

metastatic?

·Metastatic carcinoma accounts for up to 

15% of  ovarian malignancies

·If  metastatic, gyn primary or non -gyn? 
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The dreaded ovarian mass frozen

·What does the gyn surgeon want from us?

·Benign or malignant? Or borderline?

·If  malignant, primary tubo -ovarian or 

metastatic?

·Metastatic carcinoma accounts for up to 

15% of  ovarian malignancies

·If  metastatic, gyn primary or non -gyn? 

Donõt be afraid to chat to your surgeon about your 
observations/diagnostic dilemmas ð even if you canõt be 
conclusive
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The dreaded ovarian mass frozen
What will the surgeon do next?

·Benign:

·Cystectomy 

·Adnexectomy

·Borderline:

·Optionsé

·Malignant, primary 
tubo -ovarian:

·Comprehensive 
staging/debulking 
with omentectomy 
for epithelial 
tumors)

·Malignant, 
metastasis from 
other primary gyn 
site:

·Comprehensive 
staging, sometimes 
without 
omentectomy

·Malignant, 
metastasis from non -
gyn primary:

·Something different
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The dreaded ovarian mass frozen
What will the surgeon do next?

·Borderline epithelial tumors ðsurgical options:

·Comprehensive staging

·Conservative, fertility sparing options:

·Unilateral salpingo -oophorectomy with limited 

staging

·Cystectomy
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The dreaded ovarian mass frozen
What will the surgeon do next?

·When òborderline vs. malignantó canõt be 

conclusively answeredé

·Consider asking the surgeon if  there are extraovarian 

masses that can be sampled

·It is ok to say òat least borderline, defer to 

permanentsó

·Donõt push it all the way to cancer if conclusive 

features arenõt present 
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45 y/o, unilateral 28 cm multiloculated 

cystic ovarian mass
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45 y/o, unilateral 28 cm multiloculated 

cystic ovarian mass
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45 y/o, unilateral 28 cm multiloculated 

cystic ovarian mass
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Frozen Dx: òAt least mucinous borderline 

tumor, defer to permanentsó

Patient underwent complete stagingé
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Final Dx: òMucinous carcinoma arising in a 

background of  mucinous borderline 

tumoró
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NCCN 
guidelines ð
keep them 

handy
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The dreaded ovarian mass frozen

·Where to start:

·General knowledge of  ovarian tumor frequencies 

based on age, unilaterality/bilaterality


