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Quality Assurance of Intraoperative Consultation Review

— Analysis of 2,392 frozen sections —

Dong-Hae Chung, M.D., Jae-Hee Suh, M.D. and On-Ja Kim, M.D.

Department of Pathology, Asan Medical Center, University of Ulsan College of Medicine

A retrospective quality assurance study of intraoperative consultation (frozen section) was
carried out to assess the accuracy and to determine the reasons of discordance. Of 14,977 surgical
pathology cases accessioned over a 6-month period in Asan Medical Center, frozen sections were
done on 1,270 (8.5%) patients and 2,392 frozen sections (1.88 frozen sections/case) were per-
formed. Discordance was noted in 106 cases (4.4%) and diagnosis was deferred in 26 cases
{1.1%). All deferred cases were reviewed with the result of 53.8% justified and 46.2% unjustified.
The discordant cases were divided into three categories as to their clinical significances: category
A (no affect on patient care) 61.3%, B (minimal affect) 9.4%, and C (major affecr) 29.2%. Of
31 category C cases, 7 cases were false positive and 24 cases were false negative. Misinterpre-
tation (70.8%) was the leading cause of discordance, followed by sampling error (15.1%), failure
to identify lesion (8.5%), and technical problem (5.7%). More than one-third (35.8%) of all dis-
cordances were of central nervous system cases. Total central nervous system cases were 403
(16.8%) with a significantly higher disordance rate (9.8%) and deferral rate (2.5%) in comparison
1o the other cases with 3.4% discordance rate and 0.8% deferral rate. There were 43 colorectal
cancer cases of intraoperative consultation for adequacy of resectional margins. The surgical
margins were between 0.4 em and 28 cm (mean: 6.7 cm) away from the tumor and there was
no tumor-positive case. The study indicates surgical pathology should 1) promote interpretative
skills in cases involving minute fragments of neurosurgical cases, 2Z) defer the diagnosis and ask
for more tissue on inadequate or inappropriate specimens and 3) give only gross opinions without
unnecessary frozen section procedures in the event of simple, clear-cut cases. (Korean J Pathol
1997; 31: 332 ~2341)
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Table 1. Analysis of frozen sections by departments

Total FSs No. of No. of FSs FS case rate all No. of FSs
Department (%) operation CASCS nperatimL,P:: per FS case
General surgery 1,221 (51.0) 3,081 T00 22.7 1.74
Neurosurgery 424 (17.7) 741 185 25.0 2.29
Urology 194 ( B.1) 1,308 76 58 2.55
Thoracic surgery 179 { 7.5) 539 75 139 2.39
OBGY 153 ( 6.4) 1,676 130 7.8 1.18
ENT 137 ( 5.7) 1,622 64 3.9 2.14
Orthopedic surgery 27 ( 1.1) 1,319 19 1.4 1.42
Dental clinic 25 ( 1.0) 82 1 4.9 6.25
Plastic surgery 24 ( 1.0) 963 13 1.3 1.85
Ophthalmology B (03) 1,424 4 0.3 2.0
Others 15
Total 2,392 (100) 12,770 1,270 9.9 1.88

F%: frozen section
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Table 2. Analysis of frozen sections by deparimenis and reasoms of consultation
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Diagnosis of

Reason unknown Lymph m_:de Ru:sm:lmn ld.cntiﬁi._':atiﬂn Total (%)

Organ pathologic process melastasis margins of specimens

General surgery - 508 361 323 29 1,221 (51.0)
Neurosurgery 413 0 11 1] 424 ( TN
Urology 93 43 38 20 194 { 8.1)
Thoracic surgery 78 S0 49 2 179 { 7.5)
OBGY 99 54 0 0 153 { 6.4)
ENT B2 (¥ 49 0 137 { 5.7)
Orthopedic surgery 26 0 1 0 2T 0 L1
Dental clinic 22 3 0 0 25 ( 1O
Plastic surgery 11 3 10 0 24 ( 1O
Orphthalmaology 3 0 5 0 8 (03
Total (%) 1,335 (55.8) 520 (21.7) 486 (20.3) 51 (2.1) 2,392 (100)

Table 3. Analysis of frozen section by organs and reasons of consultation
Diagnosis of : R
‘Dr\ﬂeamn ulfb;_rmwn Lymph T;?:E R::ﬂ::l ll::l:l:ltlfl-l.:!ﬂllﬂl'l- Total (%)
gan \ pathologic process & Of Specimens

Lymph node 43 520 0 0 563 (23.5)
CNS 396 0 7 0 403 (16.8)
Gl tract 46 0 212 0 258 (10.8)
Head & mneck 115 0 55 0 170 ( 7.1)
Hepatobiliary & pancreas 99 0 59 ] 158 ( 6.6)
Breast 94 0 45 ] 139 ( 5.8)
Soft tissue 114 0 19 0 133 { 5.6)
Male genital B0 0 18 22 120 { 5.0
Female genital 102 0 0 0 102 { 4.3)
Abdominal cavity B3 ] 0 0 B3 (3.5
Thyroid 66 0 0 0 bt  2.8)
Lung 20 0 34 0 54 ( 2.3
Urinary 18 0 23 0 41 ( 1.7
Parathyroid 15 0 0 24 39 ( 1L6)
Skin 17 0 13 0 30 ( 1.3)
Thoracic cavity 23 0 1 0 24 ( 1.0)
Others 4 0 0 5 9 ( 04)
Total (%) 1,335 (55.8) 520 (21N 486 (20.3) 51 (2.1) 2,392 (100}
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Table 4. Result of frozen section by organs

Crrgan

Mo, of Concordance Discordance Category

Defer

False False

FSs (%) B €O M No®) justified unjustified

Lymph node 563 554 (984) 6 (1.1} 2 (04) 2 0 3 (0.5) 1 2
CNS 403 355 (BB.1) 38 (94) 6 (1.5) 5 1 10 (2.5) 8 2
Gl tract 258 250 969y 8 (31) 5 (1.9 5 0 0-(0.0) 0 0
Head & neck 170 160 (94.1) 8@ 5029 4 1 2 (1.2 2 0
Hepatobiliary & panc 158 146 (92.4) 12 (7.6) 4 (2.5) 2 2 0 (0.0 0 ]
Breast 139 128 (92.1) 965 1 (07 1 0 2 (1.4) 0 2
Soft tissue 133 124 932y 7 (5.3 2(L5 0 2 2 (1.5 2 0
Male genital 120 113 (94.2) Ti58) 210 2 1] 0 (0.0 0 0
Female genital 102 99 (97.1) 2 (200 0O (0.0) 0 0 1 (1.0 1 ]
Abdominal cavity 83 T8 (9400 224 2024 2 0 3 (3.6) 0 3
Thyroid 66 61 (924) 4 (61) 2 (3.0) 1 1 1(1.5) 0 1
Lung 54 51 (944) 3 (560 O (0.0) 0 0 0 (0.0) 0 0
Urinary 41 41 (100) 000y 0 (0.0) 0 0 0 (0.0) 0 0
Parathyroid 39 3B (974 00O O (0.0 0 0 1 (2.6) 0 |
Skin 30 30 0100y 0O (0.0 0 (0.0 0 0 0 (0. 0 ]
Thoracic cavily 24 23 (958) 00O 0 (0. 1] 0 1 (4.2) 0 1
Others 9 9 (100 0@m 0 0m 0 ] 0 (0.0) 0 0

Total (%) 2,392 27260(94.5) 106(4.4) 31(1.3) 24 7 26(1.1) 14 12

(33.8%) (46.2%)

FS: frozen section
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Table 5. Result of frozen section by reasons of consultation

Reason No. of FS5s Concordance (%) Discordance (%)  Category C (%) Defer (%)
Diagnosis of unknown
pathologic process 1,335 1,225 (91.8) BE (6.6) 22 (1.6) 22 (1.6)
Lymph node metastasis 520 Sl6 (99.2) 2 (0.4 2 (0.4 2 (0.4)
Resection margins 486 469 (96.5) 16 (3.3) 7 (1.4) 1 (0.2)
Identification of
specimens 3l S0 (98.00 0 (0.0) 0 (0.0 I (2.0
Total (%) 2,392 2,260 (94.5) 106 (4.4) 31 (1.3) 26 (1.1)
FS5: frozen section
Table 6. Causes of discordance
Cause .. : Failure of Sampling Technical
Category Misinierpretation identification Error problem Total (%)
M 54 5 5 1 63 (61.3%)
B 7 0 2 1 10 [ 9.4%)
C 14 4 9 4 3l (29.21%)
Total T5 (TO8%) 9 (B.5%) 16 (15.1%) B (5.7%) 106
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Table 7. Distance of resection margins from mmor in
colorectal cancer

Distance Mo, .
=1 ¢m 8 10.7
1 cm< =2 cm 13 17.3
2 em< <3 ¢m 9 12.0
Jcm< =4 cm 5 6.7
4 ¢m< =5 cm 4 5.3
3 cm=< =6 cm g4 53
6 em=< =10 ¢m 9 9.0
10 cm= =15 ¢m |2 16.0
15 em=< =28 cm 11 14.7
Total 75 100.0
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Table 8. A historical review of frozen section sccuracy

Discordance %
Author Year No. of Concordance False(+)%  False(-)% Defer %
CasEs & . )
Total  Major  Minor

Jennings® 1957 412 93.4 1.5 0 1.5 5.1
Winship® 1959 1,810 97 6 1.2 0.16 1.0 1.2
Ackerman” 1959 1,269 98.0 2.0 0.3 1.7 0
Hom' 1962 1,093 97.5 2.5 0,64 1.9 0
Funkhouser” 1966 1,176 98.1 1.9 0.2 1.7 0
Nakazawa 1968 3,000 97.2 1.5 0.27 1.2 1.2
Bredahl™ 1970 1,964 06,6 3.3 2.4 0.9 0.6 1.8 0.1
Lerman'' 1972 3,249 97.6 1.1 0.12 0.95 1.3
Saltzstein'® 1973 2,665 96.5 1.8 0.15 1.61 1.7
Holaday'® 1974 10,000 97.9 1.6 1.0 0.6 0.15 088 0.50
Lessels 1976 3,556 97 .4 26 0.8 1.8 0.17 0.61 0
Dankwa = 1985 1,000 96.5 22 1.3 0.9 0 1.3 1.3
Kaufman'® 1986 586 96,1 2.7 0.2 25 1.2
Rogers'' 1987 1,414 94.8 1.5 0.4 1.1 3.7
Sawady 1988 482 87.4 9.8 1.9 79 0.82 1.04 2.0
Oneson® 1989 1,000 90.4 3.5 2.5 1.0 0.2 2.3 6.1
Howanitzz© 1990 1,952 92.7 34 3.0
Zarba™ 1991 79,647 94.2 1.6 4.2
Chung™ 1985 1,603 934 6.6 1.8 2.8 0.3 3.5 0.6
Ours 1996 2,392 94.3 4.4 1.3 3.1 0.3 1.0 1.1

* Deferred cases were not included in caleulation of the concordance rate.
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