
 

 
 

International Journal of Medical Science and Current Research (IJMSCR) 
Available online at: www.ijmscr.com  

Volume 6, Issue 2 , Page No: 339-347  

March-April  2023 

  

 International Journal of Medical Science and Current Research | March-April 2023 | Vol 6 | Issue 2 

3
3

9
 

ISSN (Print): 2209-2870 
ISSN (Online): 2209-2862 (International Print/Online Journal) 

SJIF IMPACT FACTOR: 5.565 
PUBMED-National Library of 
Medicine ID-101739732 

  IJMSCR 
 

Diagnostic Accuracy  And Its Discordance In Intraoperative Frozen Consulatation Of   

Surgical Pathology Diagnosis In A Tertiary Care Hospital 
 

1
Dr. Majunatha Hk ,  

2
Dr. Sushma TA,  

3
Dr. Dharani VC,  

4
Dr. Bhargavi Mohan,  

5
Dr. Priyadarshini,  

6
Dr. Priyanka. K.M,  

7
Dr. Akshatha Basavaraju,  

8
Dr. Mythri.B.M* 

1
Professor and Head, 

2,3,4
Associate Professor, 

5,6
Postgraduate, 

7,8
Assistant Professor, 

Department Of Pathology, 
1,3,4,5,6,7,8

 BGS Global Institute Of Medical Science, Bangalore, India 
2
Shri Atal Bihari Vajpayee Medical college and Research institute 

 

*Corresponding Author: 

Dr. Mythri. B.M 

Assistant Professor, Department Of Pathology,  

BGS Global Institute Of Medical Sciences,  Bangalore, India 

 

Type of Publication: Original Research Paper 
Conflicts of Interest: Nil 

Abstract 

Background: Frozen section (FS)   is   an   Intraoperative/Onsite   rapid diagnostic procedure performed on 

surgical tissue. Frozen section helps in categorizing the tissue as benign or malignant, confirming the presence 

or absence of metastasis and the status of excised margins. Thus, frozen section reporting has important 

implication on clinical decisions made on the operating table and therefore, it is critical to determine the   

efficacy of frozen section reporting periodically. 

Aim:  To analyse the diagnostic accuracy of frozen section reporting in comparison to the subsequent 

histopathology report, and to find the concordance and discordance rate of frozen section reporting. 

Methods: In this retrospective study 74 cases of frozen section were compared with paraffin section diagnosis 

in BGS Global Institute of medical science, Bengaluru from June 2021 to May 2022. Sensitivity, Specificity, 

Positive predictive value, and negative predictive value   were calculated using SPSS 23 software. 

Results:  The overall   diagnostic accuracy was 96%.  Sensitivity, Specificity, Positive predictive value and 

negative predictive value   were 83%,100%, 83% and 100% respectively. Discordant rate in the present study 

was 4% and the   reason for discordance were related to interpretation errors and sampling error. 

Conclusion: Frozen section is a reliable, accurate and useful technique for rapid on site diagnosis 

intraoperatively. While it is fraught with many limitations in comparison with paraffin embedded sections, it is 

nevertheless very helpful in making critical clinical decisions on the operating table.  Thus, accuracy of frozen 

section reporting forms an integral part of quality assurance in surgical pathology laboratory. 

 

Keywords: Frozen Section, Cryosection, Histopathology, Snap freeze fixation 
 

Introduction 

A Frozen section (FS) is a rapid diagnostic procedure 

performed on surgical tissue obtained 

intraoperatively, hence known as Intraoperative 

Consultation. Frozen section was introduced first by 

Welch in 1891 and later evolved by Cullen, Wilson , 

Mac Carty et al as a diagnostic tool.[1] 

The main indication of frozen section is   

differentiating the suspected lesion as benign or 

malignant neoplasm.[2,3] Other indications being 

tissue identification, status of margins, lymph node 

metastasis in wide lesion excision/radical surgical 

specimens, etc.[4,5] FS also guides the operating 

surgeon to decide about the extent/or adequacy of 
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surgery so that rate of unwarranted repeat surgery 

could be minimized. 

The tissue specimen is taken from the patient 

intraoperatively and the specimen is examined 

grossly and microscopically by the pathologist.  The 

Pathologist must arrive at a correct diagnosis in  

limited time. The report is conveyed to the operating 

surgeon by a telephonic call which helps the surgeon  

to make swift, critical clinical decisions. 

Even though FS provides rapid diagnosis, it has its 

own drawbacks  like sampling error, technical 

problems and interpretative errors which affects the 

diagnosis and leads to diagnostic discrepancies 

between FS and paraffin sections.[6] 

Periodically FS and paraffin section should be 

compared as an internal quality indicator in 

Histopathology, hence improving the diagnostic 

accuracy of FS.[7] 

This study aims at evaluating the diagnostic accuracy 

of frozen section and evaluation of concordant and 

discordant cases. 

Materials And Methods: 

This is a Retrospective study carried in the 

Department of Pathology, Histopathology section at 

BGS Global Institute of Medical College and 

Hospital ,Bengaluru, Karnataka, India. Study period 

was from June 2021- May 2022(One  year). All 

samples received in histopathology section with 

request for frozen section, from various surgical 

departments were included. All the clinical and 

demographic details were retrieved from patient’s 

file. Samples were received without any added 

fixative. Following gross examination by the 

pathologist, representative bits were given.  Bits were 

processed in Cryostat machine- Leica CM1520 (snap 

freeze fixation)and sections were cut at 4-5 µ 

thickness and stained with Hematoxylin and 

Eosin(H&E).  The slides were reported by 3 

pathologists and the consensus report was 

communicated to the operating surgeon verbally and 

also by printed hardcopy as early as possible. 

Following reporting of frozen section, remaining 

tissue was fixed in formalin and processed for routine 

paraffin sectioning. Frozen section diagnosis was 

compared with paraffin section diagnosis and results 

were grouped according to anatomical site, further 

categorized as concordant, discordant and 

inconclusive. The diagnostic accuracy, sensitivity and 

specificity, positive predictive value and Negative 

predictive value was calculated respectively using 

SPSS 23 Software. 

Results: 

Our study comprised of 74 cases; of which 63 were 

females and 11 were males. Age range was wide 

from 10 years to 80 years. Indications for frozen   in 

our institution were: 

Primary diagnosis and categorization of the 

lesion(63cases) 

Evaluation of margins (11 cases) 

Assessment of nodal status (03 cases) 

Table 1 shows the   Distribution of cases according 

to anatomical sites and indications 

Lesions from the breast comprised of 24 cases with 

diagnostic accuracy of 100%.[Table 2] Lesions 

include Infiltrating ductal carcinoma (8cases) (Figure 

1:a,b ), phyllodes (3 cases), fibroadenoma (5 cases), 

and epidermal inclusion cyst(1 case). Seven cases 

were sent for margin evaluation. 

Lesions from the ovary comprised of 14 cases; 

cases were benign surface epithelial tumour 

(09cases)(Figure 2:a,b),   mucinous tumor of ovary 

(1 case) (Figure 2:c,d ),Benign cystic teratoma(1 

case),fibrothecoma (2 case), and malignant ovarian 

tumour(1) Diagnostic accuracy of 92.8% was 

achieved with one discordant case where frozen 

section diagnosis was given as fibrothecoma and on 

subsequent parrafin sections, signet ring cells 

(krukenberg tumor) were seen.[Table 3] 

Lesions from thyroid comprised of 15 cases; cases 

were Nodular colloid goiter (5 case), nodular colloid 

with multifocal adenomatoid nodule(3 case), nodular 

goiter with dominant adenomatous nodule with 

extensive cystic degeneration(1 case),multinodular 

goiter(1 case), adenomatoid hyperplasia 

(2case)(Figure 3:a,b) and papillary carcinoma (3 

cases)(Figure 3 :c,d) with diagnostic accuracy of 

100% 

Lesions from GIT comprised of 9 cases, cases were 

lipoma (2 case), chronic calculus cholecystitis (1 

case), chronic pancreatitis (1 case), pancreatic 

malignancy (1 case)  and one case of adenocarcinoma 

recto sigmoid junction were encountered, with 
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diagnostic  accuracy of   88.8%, with one case of 

discordance where frozen section was given as 

chronic cholecystitis and paraffin section was 

diagnosed as adenocarcinoma. 

Lesions from Oral cavity comprised of 3 cases with 

diagnostic accuracy of frozen section of 100%. Cases 

were squamous cell carcinoma from buccal mucosa(2 

cases)(Figure 1:c,d )and tongue. 

Lesions from Soft tissue comprised of 3 cases with 

diagnostic accuracy of 100%. Cases were scar 

endometriosis, dermatofibrosarcoma protuberance 

and fibromyxoid neoplasm 

One lesion from skin- basal cell carcinoma was 

diagnosed with accuracy of 100%. 

The overall accuracy was 96% with 83% sensitivity 

and 100 %specificity; Positive predictive value and 

negative predictive value being 83% and 100% 

respectively.

 

Table 1: Distribution of cases according to anatomical sites and indications 

Anatomical 

Sites 

Total Cases Diagnosis of 

lesion 

Evaluation of 

margins 

Breast 24 17 07 

Ovary 14 14 00 

Thyroid 15 15 00 

GIT 09 09 00 

Oral Cavity 03 00 03 

Salivary gland 02 02 00 

Soft tissue 03 03 00 

Skin 01 00 01 

Lymph node 03 03 00 

Total 74 63 11 

 

Table 2: Diagnostic accuracy of frozen section according to anatomical site 

Anatomical 

site/organ 

Number of 

cases 

Concordant 

cases 

Discordant 

cases 

Accuracy (%) 

Breast 24 24 00 100% 

Ovary 14 13 01 92.8% 

Thyroid 15 15 00 100% 

GIT 09 08 01 88.8% 

Oral cavity 03 03 00 100% 

Salivary gland 02 01 01 50%% 

Soft tissue 03 03 00 100% 

Skin 01 01 00 100% 

Lymph node 03 03 00 100% 
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Total 74 71 03 96% 

 

Table  3: Details of Discordant cases 

Anatomical site Frozen section 

diagnosis 

Paraffin section 

diagnosis 

Reason for 

Discreparancy 

Ovary Fibrothecoma Krukenberg tumor Interpretative error 

GIT Chronic Cholecystitis Adenocarcinoma Sampling error 

Salivary Gland Spindle cell lesion Chronic sialadenitis Interpretative error 

 

 

Table 4: Comparative table showing the accuracy, sensitivity and specificity of various studies 

 

 

 

 

 

 

 

 

 

 

Name of study Country Study 

period 

Number 

of cases 

Accuracy Sensitivity Specificity 

Chandramouleshwari k 

et al.
(8)

 

India 1 year 51 92% - - 

 Anupama Dayal et al.
(9)

 India 1.5 

year 

170 95.30% 93.40% 98.44% 

Shrestha S et al.
(10)

 india 5year 404 94.6% 94.56% 94.55% 

Patil P et al.
(11)

 India 1year 100 96.96% 97.23% 98.44% 

Chbani et al
(12)

 Morocco 01 year 261 95% - - 

Hatami H et al
(13)

 Iran 06 year 306 97.96% 92.95% 99.55% 

 

Farah-Klibi F et al
(14)

 France 03 year 1207 97.5% 84.6% 99.8% 

Present study India 01year 73 96% 83% 100% 
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Figure 1: Infiltrating Ductal Carcinoma Breast on frozen section(a) & on Paraffin section(b).Squamous 

cell carcinoma of buccal mucosa on  frozen section(c)& on  Paraffin section(d).H&E stain 10x 
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Figure 2: Serous cystadenoma of ovary in frozen section(a) and  on paraffin section(b). Mucinous tumour 

of ovary on frozen section(c)& on Paraffin section( d). H&E stain 10x. 
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Figure 3:   Adenomatoid Hyperplasia of thyroid on frozen section(a) and on Paraffin section(b) and 

follicular variant of papillary carcinoma on frozen section(c) and on paraffin section(d).H&E stain 40x. 

 

 

Discussion: 

The technique of frozen section was   first introduced 

by William H welch, pathologist in 1891. Later in 

19th century, Frozen section was used for 

intraoperative consultation by use of cryostat , a 

cabinet with -20 to -30 degree Celsius cooling and 

enclosed microtome blade.[8] 

Frozen section is a rapid diagnostic tool for 

intraoperative management of patient. The 

correlation between intraoperative diagnosis and 

histopathological diagnosis is an important quality 

assurance in surgical pathology. 

The diagnostic accuracy  can be improved by using 

“STANDARDS FOR REPORTING OF 

DIAGNOSTIC ACCURACY STUDIES (STARD)” 

which has been incorporated in   the Present 

study.[9]The overall accuracy was 96% with 83%   

sensitivity , 100 %specificity. Positive predictive 

value and negative predictive value being 83% and 

100% respectively. Table 4 shows the comparative 

table of   diagnostic accuracy , sensitivity and 

specificity of various studies 

Though FS provides rapid diagnosis it has its own 

drawbacks   like sampling error, technical problems 

and interpretative errors which affects the diagnosis 

and leads to diagnostic discrepancies between FS and 

paraffin sections.[15,16] 

Sampling errors include poor sampling and poor 

selection of the tissue, and samples from necrotic 

area. 

Technical problems can be freezing artifacts, poor 

quality sections, bloated cell morphology, and poorly 

stained sections. 

Interpretative errors can be seen in mixed tumors and 

biphasic tumors, tumors with variable degree of 
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differentiation and also the inexperience on part of 

the pathologist.[6] 

Discordant rate in the present study was 4% and the 

causes were: Interpretative errors and sampling errors 

which was also seen in Zarbo et al,Novis et al and 

Ahmed Z et al.[17-19] 

Interpretative errors were encountered in two cases, 

one case was in ovary were Krukenberg tumor was 

reported as Fibrothecoma on frozen section, and one 

more case was in salivary gland were chronic 

sialadenitis was   misinterpretated  as spindle cell 

lesions[Table 3]. 

In one case in GIT, adenocarcinoma of gall bladder 

was reported as chronic cholecystitis in frozen 

section and it was due to sampling error[Table 3]. 

Conclusion: 

Frozen section is a reliable,  accuarate and useful 

technique for rapid diagnosis intraoperatively.  

Methodical examination of gross specimen, proper 

sampling, staining and good interdepartmental 

communication helps in improving the accuracy and 

making critical clinical decisions on the operating 

table.  Continuous monitoring with quality 

assessment by  the laboratory helps in maintaining 

good quality reports and reducing errors. 
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