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DISCLOSURES < None

* Broad overview of FS QA

« Factors affecting accuracy
AGENDA

« Factors affecting TAT

* Conclusion

INTRAOPERATIVE CONSULTATION QUALITY
ASSURANCE PLAN

« Purpose: This quality management plan is designed to assure that
thla Iabfortatory meets regulatory and performance standard for quality
and safety.

« Domain and Oversight: This plan is a part of the quality management
plan for Anatomic pathology and is under the direction of (Lab
director). This committee reports directly to (Dept of Lab Med and
Pathology QA committee). Some data may be shared with other
departments (e.g. surgery), hospital QA committee or risk
management.

« Policies and procedures: These may be included here if they
address specific issues relevant to quality and safety.

« Responsibility: A listing of individuals that are responsible for
collection of data should be included with a timetable for the QA
committee meeting and presentation of the data.
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QUALITY MONITORS

Statistics
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Customer satisfaction C

Interinstitutional Comparison of
Frozen-Section Consultation
A College of American Pathologists Q-Probe Study of 79 647

Consultations in 297 North American Institutions

Richard J. Zarbo, MD, DMD; Gerald G. Hoffman, MD; Peter J. Howanitz, MD

(Arch Pathol Lab Med. 1991;115:
1167-1194)

Table 3.—Performance in Frozen-Section (FS) Consultation

No. Overall % * Adjusted %+
Total FS requests 79647 % Y
Total FS diagnoses rendered 76037
" Delorred diagnoses 3340 2
" Concordant diagnoses 76 039 94.2 96.3

Discordant diagnoses

1268

1.8

1.7

*Uses fotal FS requests (including deferred) as denominator.
Uses total FS diagnoses (minus deferred) as denominator.

Table 4.—Reasens for Digeordance*

Rate,

Tiasws samping 448

an
Overail  Laboratories,
Mean

bl

CONCLUSIONS 1989 CAP Q-PROBES STUDY

« 297 institutions, 52,464 cases, 79,647 FS
« FS rate 5.6% of cases with an average of 1.5 FS/case
« FS rates increased with hospital size up to 15%

- Of all FS, 4.2 % were deferred (92.6% appropriate, 1.2%
inappropriate, 6.2% N/A)

* 98.3% concordant adjusted for deferred diagnosis
. Sampling 44.8%, misinterpretation 40%, sectioning
12.7%, inadequate history 5.6%, staining 1.5%

» Assessment of discordant dx, 2.5%dgreatly affected, 20%
minimally affected, 74% not affected.




The Accuracy of Frozen-Section Diagnoses
in 34 Hospitals

Peter J. Howanitz, MD); Gerald G. Hoffman, MD; Richard J. Zarbo, MD, DMD

bach Poloed Lot e ol 114, A 11350

Table 2.—Pathologist Performance

No. of frozen seclions 18562
Diagnosis deferred, % 38
Diagnoslic concerdance, % 56.5
Diagnostic discordanse, % 8.4

11/9/2023

Insfitution discordance ratas unded 1o nearasi whole numbers and dividad Into haspilals i
i (s0fid bars) 1000 cases: X

Ho. ot Hospitals

Table 3.—Affect an Patient
Management in 67 Discordant Cases

%
Unaffected 79.1
Minitmally effected 14.9
Greally alfected £.0
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Table 4.—Causes of Discordance in
67 Cases

%

Inability to identify legsion in specimen 44
Technical problems in seclioning 3
Technical problems in ataining a
Misinterpretation 44
Inadequate clinical information B
Labeling errars k3

BASELINE STUDIES

« Larger hospital do more frozen section
« Smaller hospital have higher error rate

» Reasons for discordance similar
« Tissue sampling
* misinterpretation
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A Quantitative and Qualitative
Assessment of Frozen Section
Diagnosis Accuracy and Deferral
Rate Across Organ Systems

Anas Mohamed, MD,"-* Muhammad Masood Hassan, MD,”
Wen Zhong, MD,? Aisha Kousar, MD," Kotaro Takeda, MD,"
Deepak Donthi, MD,* Areeba Rizvi, MD," Marwan Majeed, MD,"
Ahmed |. Younes, MD," Ahiam Af, M| in Sutton, MD,"

Gina Murray, MD," Abduliah Thayyi, MD,' John Fallon, MD," and
Kim Geisinger, MD?

From tha 'Deparumet of Pathology y Madcing, East | Conter, Groonil,
NG, UISA: “Department o Pathology, Univeesity of Missssiooi Medial Center, Jackson, M, USk: ‘Depertment
Civision o Meurcpathoiogy, Univesiy of Ptsbusgh Mesdical Cnter, Pitiburgh, PA, USA; “Dapartment of Pathriogy
Univesity of Te ihwestern Medical Center, Oallas, TX, USA; *Department of Pediatrcs, Faculty of Medicne, Omar
AWkt Unversity A Bayd, Lioya: and “The Joit Pathelagy enter, Siver Sping, MD, USA

Ariv.J Ui Pathod 2007153 5570

W Primary diagnosis
B Lymph node assessment for metastasis
B Margin evaluation

FIGURE 1 A, Distibution of ciscordant cases by indicaion of frozen section evakuation. B, Distriution of discordent cases by type of ermor,
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Organ/Organ System No.of Cases Deferred Cases, No. (%) Discordant Cases, No. (%) ‘Concordance Rate, %
Panaeas 150 3@ 78 %2
m wa EIE |
| Bynocdoge: 573 2444 %6 |
Perionem and W EEE] %8
omeum
Hepatobiiary 113 39 971
[[Head and neck 854 7@ %80 |
24 98411 ] %5
518 234845 T %6 |
[ HIE] K] 5
Thyrod and pesatiypcd [0 100 108 %1
Whusculoekaletl and sk 131 108 %2
Breast [ 1000
Genitusinary 8 = 1000
Total 3675 % (27 973

(GNS, central mervous systems LN, lymph node.

B Specimen sampling error
@ Block sampling error

o Interpretation error

@ Clerical error

|Head and neck

|

Pancreas

| Gynecologic

|
Peritoneum and omentum [T
Hepatobiliary [ I

[Trorecic | —

Central nervous system
Gastrointestinal
0% 20% 40% 60% B80% 100%

FIGURE 2 Distribution of discordant cases by anatomic site.
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CONCLUSIONS

« Discordant rate (2.7%), Deferral rate (3.1%)

* Lowest discordant rates: breast and GU cases
« Highest discordant rates: Pancreas, LN and GYN
- Deferral rates lowest: thyroid, parathyroid and neuro

« Deferral rates highest: Soft tissue, breast and
Hepatobiliary

« Discordance associated with block/sampling error
(45%) specimen sampling (27%) and interpretive error
(27%)

APMIS 1719: 259262

Accuracy of frozen section diagnosis: a retrospective

analysis of 4785 cases

CHARLOTTE WINTHER and NIELS GR/EM

Department of Pathology. Rigshospitalet, Copenhagen, Denmark
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Table 1. Distribution of diagnostic agreements,

disa,

greements and deferred cases according 1o tissue type

Tissuc (ype,
1 4785

cordance

Discordance

Deferral
(“a)

Total no.

" (%) (%) specimens in
category (%)
Skin 1448 (99.2) 10(0.7) 240,00 1460 (30,5)
Axillary sentinel node 1038 (90.6) 107 (9.3) Loy 1146 (23.9)
Lung. pleura, mediastinum 490 (98.8) 4(0.8) 2(0.4) 496 (10.4)
Lymph node 363(92.8) 25(6.4) 3(0.8) 391 (8.2)
Female genital 270(93.8) 14 (4.9) 4(1.4) 288 (6.0)
ral cavily. nasopharynx, pharynx. Tarynx IEETERE )] CYRE] T(3.0) o713 Ty
Abdomen, pelvis 151 (95.6) 2(L.3y 332 158 (3.3)
Liver. biliary system. pancreas 144 (99.3) 1(0.7) 145 (3.0)
Soll tissue, bone, joint 122 (87.8) 2(14) 15(10.8) 139(2.9)
Gastrointestinal tract 97(93.3) 5(4.8) 2(1.9 104 2.2)
Thyroid, parathyroid 86.(95.6) 4(4.4) 90 (1.9)
Urinary tract 66(94.3) 343 1(14) T0(1.5)
Masculine genital 43(93.5) 2(4.3) 1(22) 46 (1.0)
Breast 12(75.0) 2(12.5) 2(125) 16 (0.3)
Cardiovascular system 13(93.0) 7.0 14(0.3)
Other 22(88.0) 2(B.0) 1400 25 (0.5)
Total 4549 185 51 47K5 (100)

CONCLUSIONS

» Skin Margins and LN mets most frequent FS

* LN discordance most frequent

182 discordant (178 false negative, 4 false positive)

« Accuracy and concordance rates varied for different
tissue types

* Overall concordance was 95.1%
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The Value of Monitoring Frozen Section-Permanent
Section Correlation Data Over Time

Siephen 5. Raab, MD; Joseph A. Tworek, MD; Rhana Souers, BS; Richard J. Zarbo, MD, DMD

(Arch Pathol Lah Med. 20061 30:337-342)

Table 2. Distribution of Yearly Concordant Diagnostic

Frequencies
All Institutional Percentiles
No. of
Year Institutions 10th 25th 50th 75th 90th
1999 83 96.77 97.87 98.67 99.38 100.00
2000 94 95.60 97.88 98.95 99.59 100.00
2001 81 96.85 98.36 99.07 99.72 100.00
2002 69 96.88 98.28 99.20 99.88 100.00
2003 55 97.28 98.26 98.97 100.00 100.00
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Table 3. Distribution of Yearly Discordant Diagnostic Table 4. Distribution of Yearly Deferred Diagnostic
Frequencies Frequencies
‘ All Institutions Percentiles All Institutional Percentiles
No. of No. of
Year Institutions 10th 25th  50th 75th 90th Year Institutions 10th 25th 50th 75th 90th
1999 83 0.00 0.62 1.33 2.13 3.23 1999 81 0.00 0.52 1.52 2.89 4.54
2000 94 0.00 0.41 1.06 2.12 4.40 2000 94 0.00 0.46 1.42 3.28 6.30
2001 81 0.00 0.28 0.93 1.64 3.15 2001 81 0.00 0.33 1.74 3.84 6.28
2002 69 0.00 0.12 0.80 1.72 3.13 2002 69 0.00 0.18 1.16 3.20 5.97
2003 55 0.00 0.00 1.03 1.74 2.72 2003 55 0.00 0.47 1.63 3.34 4.83
25 26

CONCLUSIONS

+ Long-term monitoring of FS-PS correlation is
associated with sustained improvement in
performance.

* Longer participation in Q-Tracks program associated
with lower discordant rate

4 and 5-year participants showed a decrease of
discordant cases by 0.99%

+ Longer participation resulted in decrease of
microscopic sampling discordant diagnoses

H

28
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Evaluation of the accuracy of frozen section
in different anatomical sites

\raliacio da acuricia diagndstica do exame infranperatorio
por congelacio em diferentes sitios anatomicos

TABLE 1 — Accuracy in each of the evaluated anatomical sites (n = 1,226)

mcases  Concordant  Discordant
() (%)

Anatomical site

Tary 7 G016
| Sentinel vmph node 235 (96.7%) |
Breast 100 (997%)
[ Periloneun 79 (90.5%) |
Uterus 82 (100%)
[ Lymph node 75 (96.1%) |
Liver, e 63 (9

mach, 59 (96,

Esophag

Urologic 50 (96.22
Lung 34 (100%)
Ralael o S, Morais; Yoes Renan S, Samary'; Artur Licio R Beoera Skin 25 (100%)
1 Farbdde e FF5), e e Medicna lngralPrfer Femaeus i Pemsenbuice Bewil Others 19 (100%)
it Omentum 17 (100%)
e PR IR S Central nervous system 13 (100%)
Retroperitoneum 3
Vulva, vagina, cervix 6(048%) 6 (100
29 30
FINDINGS

» 1226 cases, 96.33% concordant, 3.67% discordant

« Discordant cases: 15.4% false positive, 84.6 false
negative

» Most false positive cases 3(1.2%) sentinel LN
» Most false negative cases 17(51.51%) ovary

Accuracy of frozen-section analysis in the diagnosis

of ovarian tumors: a systematic quantitative review

LR MEDEIROS*, D.D. ROSAT, M1 EDELWEISS 1§, AT STEIN{SY, M.C. BOZZETTI*t*,

A. ZELMANOWICZt 1, PR. POHLMAN L. MEURER# & M.T. CARBALLO*
n A

I Scieurce, Py

do Sul

Tt [ Gynernl Caneer 2005, 15, 192-202
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FINDINGS

* Meta analysis of 14 studies, 3659 cases

= Benign vs borderline/malignant, for benign (95%
probability)

» Malignant vs benign, for malignant (98% probability)
= Borderline vs benign, for borderline (79% probability)

* Borderline vs malignancy, for borderline (51%
probability)

Interinstitutional Comparison of Frozen Section
Turnaround Time

A College of American Pathologists Q-Probes Study of 32868
Frozen Sections in 700 Hospitals

David A. Novis, MD, Richard J. Zarbo, MD, DMD

{Arch Pathol Lab Med. 1987;121:5594567)

33
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Table 3.—Aggregate Frozen Section (FS) Block Completion Times (min) and Number of Blocks Prepared Per Specimen,
by Tissue Type

No. af Blocks per Specimen, % F5. Block Completion

Percentage of N = 24801) Time, min
Total Blocks 50th S0th
Tissue Type (N =32639) 01 4 25 Percentile  Percentile
207 60.7 EH] 6.1 18
167 8%.6 9.2 1.2 n 19
Lymph nodes 133 825 159 N i 0
enilal 9.8 79.6 189 L5 0 19
araibyroid 66 85.6 124 1o " 20

Qval, nasopharyngeal 6.t 6.8 10.4 28 n 26
Lung, pleura, mediasiinum 5. 88.4 no 0.6 12 20
Gastrointestinal 50 82.3 164 13 1 20
Sodt lissue, bone, joint 14 892 89 19 1 20
Cenrral nervous system 27 92 i3 05 12 23
Urinary system 24 898 93 1.0 12 21
Male genital 23 805 66 i7 10 20
Peritoneum, omentum 1.8 %0.8 88 04 10 20
Hepatabiliary Ikl 9.7 77 06 12 20
Pancreas 0.9 84.3 143 1.4 12 22
Cardivwascular 02 877 123 00 0 18
Adrenal, paraganglion 01 875 125 00 13 21
Other 24 B89 s 04 11 20
All tissue types 100.0 826 154 20 10 20

Table 4.—Aggregate Frozen Section (FS) Block Completion Times (min) and Number of Blocks Prepared Per Specimen,
by Reason for FS Request
Percentage of Specimens (N = 24 354) ¥5 Block Completion
No. of Blocks per Specimen b
S0 90th
Reason for FS Request Total Specimens 01 24 =5 Percentile  Percentile
‘Conlirm presence of primary
malignancy 521 B4 136 6 0 F
Determine adequacy o resected
margins 178 671 ELY) 48 ] 20
Contirm presence of metastaic
malignancy 130 839 14.7 14 " 20
Interest of surgevn a8 8.5 9.8 1.7 " 20
Confirm sufficient lissue taken 27 9.2 75 03 12 20
Confirm appropriale tssue taken
o studies 25 a1z 03 12 20
Miciascopic identification L5 915 08 10 20
Interest uf patient, patient’s family 12 2.1 07 i 19
Facilitate management 13 9. 10 1" 19
| Multiple reasons stated a5 655 53 8 15
| Reason unknown 3 90.8 00 12 20
Requested by mistake <01 78 00 2 22
Liability concerns <0.1 1000 00 0 2
Academic intesest <01 500 0o 20 23
er 0.4 89.8 0.0 12 H
All Reasons 100.0 82.5 20 10 20

35
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Q-PROBES

« FS TAT Arch Pathol Lab Med 1997;121:559
+ 700 Hospital 32,868 FS
* 90% were completed within 20 minutes

« Prolonged TAT was associated with:
» More than one pathologist involved
« Pathology resident or student participated
 Need to retrieve prior material
+ Multiple cases occurring at the same time
« Technical problems occurred

Frozen Section Quality Assurance

Using Separate Frozen Section Slide Preparation
Times and Interpretative Time Measurements to
Improve Process

Jusrph M. Ladkmzm, MD, Slcph,(mu: I Chen, MD, Kim S. Lnke, John L. Bldn, MD,
D. Anand Rajan KD, MBBS, Megan I. Samuelson, MD, and Robert A. Robinson MD, PhD

From the Department of Pathology, Carver College of Medicine, University of lowa, lowa City, 1A, USA

KeyWords: Frozen section; Turnaround time; Quality improvement

sthol September 2021,156:461.470

37

38

METHODS

« Technical and interpretive times for 1992 specimen
« Sorted by surgical specialty

« Technical time: grossing through stained slide
sections

« Interpretation time: Pathologist receives slides to just
before the diagnosis is call to OR

* % of third quartile indicator of longer TAT
» Small volume specialties were eliminated

Wbl 18
Times Required for Rendering a

Thind Quartile Mean

39

40
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RESULTS AND CONCLUSIONS

« Technical times were significantly longer that
interpretation time

« Technical issues identified for certain specimens
* GYN and pulmonary dissections were prolonged

Accuracy of frozen section
remote subspecialty consultation
using real-time telepathology
and whole-slide imaging

in gynecologic cases

Charisse Liz B. Treece, MD®, Jennifer Filipek, PA, Jitin Makker, MD,
Neda A. Moatamed, MD, Erika F. Rodriguez, MD, PhD

Department of Pathology and Laboratory Medicine, UCLA David Geffen School of Medicine, Los Angeles, CA, US

41 42
. Tur: dtime | Tur dtime | Tur d time
*Am J Clin Pathol 2023‘XX1'7 Statistic for IPC, min for WSI, min for Zoom, min
» Comparison of In-person consultation vs. WS| vs. No.of  [5200 14.00 46.00
videoconference chsarvafions
o . Minimum | 13.00 19.00 17.00
*100% concordance of videoconference and WSI, 98.5 o P 200 P
concordance rate for in-person consultation T = .
. . . Median 30.50 38.50 46,50
* TAT mlttaatp we11_sA14_153:r3mn_for_wdeoconference, in-person o T T P
consultation min (image) - P 571 5o
SEM 1.86 7.42 224
IPC, in-person consultation; WS, whole-slide imaging.
43 44
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60

Agreement (concordance)
504 iscordance (minor)
40

30+

204

104

No. of cases per consult type

Zoom

In-person Wwsi

FIGURE 1 Concordance rate for frozen section remote consultation. WS,
whole-slide imaging.

FIGURE 4

FEEHE z|z§n 53548 as;s;i%fsaﬁxéiuﬁ%f;sﬁxﬁsu 53§
2018 2019 2020 2021 2022
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160, Pairwise Comparisons of Type of Gonsult®
a Test SE  Standard test Adjusted
140, Minimum/Maximum st st
120,
100,

- s=rm':m)

2 o
|
|
i
g
H
|
H
H
i
i
H

[}
wsi Zoom
Type of consult
FIGURE 2 Tumaround time (in el alysis batween types of athy on consultation. Kruskal Wallks test summary in

= 112} test stalisho = 18,664 (adjusted for ties): of = 2; asymptotic significance (2-sided test <.002., TAT, tumaround time; WS, whale-slida imaging,

Real-time Telepathology Is Substantially Equivalent to In-
Person Intraoperative Frozen Section Diagnosis

M. Robs, MD, PRD); Kevin Ginnebaugh, MD; Mark Tuthill, MD; [asan Pimentel, MO Rodnay Markin, D, PR

QArch Pathol Lab Med dok: 10.3858/arpa. 20220261
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Table 1. Tissue Site and Turnaround Time (TAT) for Telemicroscopic Cases by Hospital/Surgical Center”

Institution 1 Institution 2

Haspital 1 Husgital 2 Combined Husgilal Overall

Anatonic o with  With n with  with o With
e No. TAT TAT No. TAT TAT Na. TAT TAT No. TAT TAT Na. TAT TAT

18

s ENT m
A applicable; Ne

disribusion by o sseconds) as available i included. in
e e hosg

Table 2. i Py Versus Glass Time (TAT) by
Institution 1 Owerall
Telemicroscopy Glass Telemicroscopy Telemicroscopy Glass
17:03 1417 2530 1814 1425
0803 o7.07 07:16 07:28 0708
r <001

001
5432 (88.59) 291 (68.13)  595/605 (85.61) A4BU/BAT (7S.58)  5407/6127 (88.25)

56.(76.80)  4B12;

No. of blocks

20 min,

P <001 <001 oo

ions and overall, the glass diagnoses were faster (P < .001)
001]. These data include only the TAT by

nd the combined are indi For both

“The means and SDs for each instit e

sses also had a greater proportion retumed in less than 20 minutes microscopy (P
telemicroscop itution 2 that parallels the time frame during which the ses were available. Comparisons were perfom
within each institution and overalliin combination as indicated.

49
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CONCLUSIONS

* In-person FS statistically faster than telemicroscopy
« Telemicroscopy in most cases <20 min
« Rare technologic issues disrupted the process

Review of the use of telepathology for intraoperative consultation
Robin L. Dietz?, Douglas 1. Hartman®, Liu Zheng?, Clayton Wiley? and Liron Pantanowitz*
“Degarment of Pathology, UPMC, UPMC Cancer Pavillon Suite 201, Pitisburgh, PA. USA: "Department of Pathology, Divisin of Pathology

Informatics, UPMC Presbyterian Hospital, Fitisburgh, PA, USA; “Departmen of Pathology and Immanology, Washington Unvversity School of
Medicine, St Lous, MO, USA: “Division of Neusapathalogy, UPMC Presbyterin Hosptal, Pitiburgh, PA, USA

EXPERT REVIEW OF MEDICAL DEVICES
2018, VOL. 15, MO, 12, 883850
bt oray/10.1060/174 14440, 2013, 1549567
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METHODS OF TELEPATHOLOGY

- Static (still image)

» Dynamic (live stream)

» Robotic (live stream with control)

» Whole slide image (still image)

« Hybrid (still image and live stream)

CONCLUSIONS

« Allow remote FS
- Static microscopy first used

« Early dynamic telepathology systems have lower cost than
RM and WSI

* RM has been shown to take longer than WSI but allows
focusing

« WSl requires more complex image management and
bandwidth

« latest telepathology systems offer hybrid solutions: incorporate WSI
with RM or dynamic capability, as well a lower cost option that uses
image stitching to form a WSI at higher magnifications.

53
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Systematic Review of the Use of Telepathology During
Intraoperative Consultation

Robin L. Dietz, MD", Dowglas J. Havtman, MD, and Livon Pantanowitz, MD

+ 56 Telepathology studies with 13,996 cases
*96.9% concordance

55

56
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Intraoperative Consultation Method

Intraoperative frozen section consultation by remote
whole-slide imaging analysis —validation and
comparison to robotic remote microscopy

Thomas Menter

, Stefan Nicolet, Daniel Baumhoer, Markus Tolnay,
Alexandar Tzankov

J Clin Pathol 2020;73:350-352. doi:10.1136)dinpath-2019-206261

57
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Table 1 Details of the cases investigated as well as the technical
procedures

Median Mean Range
Slides per case 2 25 1-5
Time for scanning* (min) 4 3 1-9
Time for transmission to uPath* {min} 3 3 27
Handiing time of the pathologist* (min) 2 2 1-7
Total handling time of the technician® (min) 9 9 5-18
“Total time for WS| approach* (min} n [ 6-22
Total handling time of the pathologist using 16 il 661
robotic telemicroscopy (min)
Total handling time of the pathologists usingWsl 6 n 4-46
and Ventana Image Viewer

*These are times per case and not per slide as the cases were scanned batchwise
simulating the procedures during real-time frozen section analysis. As transferring
of the files to uPath started already while the later slides were still in the scanning
process, scanning and dala transfer of single slides cannot be given for all cases.

WS, whole slide imaging.

CONCLUSIONS

« TAT for onsite FS is easily achievable for most cases

« Prolonged TAT associated with:
* Need for consultation with a colleague
« Technical issues in some specimens
» Need to review prior material or get additional
history
» Multiple cases at the same time
* Remote read of cases with any technology

59

60
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