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Abstract 

Background: A Frozen section is a rapid diagnostic procedure performed on tissues obtained 

intraoperatively, which helps the operating surgeon make immediate decisions during surgery, 

primarily to distinguish between benign and malignant neoplasms. It plays a significant role in 

guiding intra- and perioperative patient management and reduces the need for re-operation. 

Methods: The present study aims to evaluate the diagnostic accuracy, sensitivity and specificity 

of the frozen section. Analysis of 49 frozen sections was conducted in the Pathology department 

from September 2022 to May 2024. The frozen section diagnoses were compared to those of the 

routine paraffin sections. The results were classified as concordant and discordant. Diagnostic 

accuracy, sensitivity, and specificity were calculated. 

Results: Out of 49 cases, the diagnosis was concordant with routine histopathology in 47 cases, 

while 02 cases were discordant. The overall diagnostic accuracy, sensitivity, specificity, positive 

predictive value, and negative predictive value were 95.92%, 96%, 95.43% ,96%, and 95.43%, 

respectively. The discordance rate was 4.08%. 

Conclusion: Frozen section is a reliable, accurate and rapid technique for intraoperative 

consultation. Several factors can affect the accuracy of Frozen Section diagnosis, including 

sampling error, technical error and interpretation error.  
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Introduction 

The frozen section technique was first used by William H. Welch from Johns Hopkins Hospital in 

1891 for intraoperative consultation. (1) Since then, this practice has developed rapidly. There are 

many reasons for performing a frozen section, such as determining the nature and extent of a lesion, 

identifying lymph node metastasis, evaluating surgical margins, and assessing tissue adequacy for 

diagnosis. (2) (3) However, the primary purpose of the frozen section is to assist the surgeon in 

making immediate decisions during surgery, mainly to distinguish between benign and malignant 

neoplasms. It plays an important role in guiding intraoperative and perioperative patient 

management and reducing the need for re-operation. (4) The indications and limitations of frozen 

section diagnosis differ across various organs. (2,5) The accuracy of frozen section diagnosis can 

be assessed by comparing it with the final diagnosis on permanent sections. Since only a small 

amount of tissue is sampled during frozen section examination, and because of technical 

differences between frozen and permanent sections, discrepancies between the two diagnoses may 

happen. (4,6-9) Periodic review of the correlation between frozen section and final diagnoses is 

helpful for identifying potential causes of errors, enabling measures to prevent similar issues and 

is an integral part of quality assurance in surgical pathology (2,4)  

This study aims to analyze the indications and turnaround time for intraoperative frozen section 

consultations at our institution, examine the spectrum of cases, and evaluate the diagnostic 

accuracy across different anatomical sites. Additionally, we will review discordant cases to 

identify underlying causes, which will help improve our diagnostic skills and ultimately enhance 

patient care. 

 

Methods 

In the present study, 49 fresh specimens received between September 2022 and May 2024 for 

intraoperative frozen section consultations from surgical departments, regardless of age, sex, or 

anatomical site, were included. The frozen section diagnoses were compared to those of routine 

paraffin sections. The results were categorized as concordant or discordant. The diagnostic 

accuracy, sensitivity, specificity, positive predictive value, and negative predictive value were 

calculated. 

After approval from the Institutional Ethics Committee (IEC/MIMER/2022/825 dated 26/9/22), a 

valid informed consent was obtained. Fresh specimens received for intra-operative Frozen Section 

consultations from surgical departments irrespective of age, sex and anatomical site were included 

in the present study. Fresh tissue samples were received in a clean container properly labelled 

along with a requisition form, which carries necessary clinical details and indication for frozen 

section consultation. 

      Inclusion criteria: Fresh Surgical specimens received for Intraoperative Frozen section 

Consultation in Histopathology Laboratory of our Institute irrespective of age, sex and anatomical 

site were included in the present study. 

     Exclusion criteria: Formalin fixed surgical specimens were excluded from the present study.  

Fresh unfixed tissue received in the Histopathology Laboratory were grossly examined and 

appropriate sections were taken. Frozen sectioning was done on the cryostat (Leica, CM 1520). 

The sections were immediately stained by Toluidine blue & rapid H & E stain and examined. A 

diagnosis was made and was immediately conveyed to the operating surgeon. The turnaround time 

(TAT) was noted down from the time of receipt of the specimen to the time of delivery of the 

report to the surgeon. The remaining gross specimen and the frozen bits were fixed overnight in 

10% neutral buffered formalin and processed in an automated tissue processor (Leica TP1020), 



 

 

paraffin-embedded, and stained with H&E stain. The Frozen Section diagnosis, as given to the 

surgeon at the time of surgery, was compared to the final Histopathological diagnosis of the 

permanent sections. 

The results were categorized into concordant & discordant. Diagnoses were considered as 

concordant if there was agreement and discordant if there was disagreement with permanent 

section diagnoses. The slides of the discordant cases were reviewed, and the causes of the 

discrepancy were analyzed. The diagnostic accuracy and discordant rates were calculated. 

 

Results 

The present study is a cross-sectional (September 2022 to May 2024) study of 49 consecutive 

frozen section specimens from 46 patients of various organs received in the department of 

pathology of our college.  

The highest numbers of frozen sections were done in patients between 41 and 51 years and 61 and 

70 years, followed by 21 to 30 years and 31-40 years. The lowest incidence was seen in the age 

group of 11-20 years, followed by 71-80 years. There were 34 female patients and 12 male patients, 

the Female: male ratio being 2.8:1 

 

Table 1. Indication-wise distribution of Frozen section cases 

Indication for frozen No. of cases Percentage 

Primary diagnosis/ Rule out malignancy 39 79.59% 

Margin involvement 8 16.32% 

To rule out metastasis 2 4.08% 

Total 49 100.00% 

 

The most common indication for frozen section diagnosis was Primary diagnosis or to rule out 

malignancy, followed by to rule out metastasis and assessment of margin involvement (Table 1). 

Turnaround time (TAT) varied from a minimum of 15 minutes to a maximum of 35 minutes. The 

highest number of cases, i.e, in 30 cases, TAT was in between 21-25 minutes, followed by 15-20 

minutes for 12 cases, 26-30 minutes for 6 cases, and 31-35 minutes for a single case. The average 

TAT was 23 minutes. 

 

Table 2. Department-wise distribution of cases 

Department No of Patients Percentage 

Surgery 24 51.02 % 

Obstetrics and Gynaecology 22 44.90 % 

Orthopaedics 03 5.77 % 

Total 49 100% 

Out of the 49 cases, the Surgery department contributed the maximum number of frozen sections, 

followed by the department of Obstetrics and Gynaecology and Orthopaedics (Table 2). 

Out of the 49 cases, the maximum number of cases were from the female genital system, followed 

by the lymph node, breast, oral cavity, and skeletal system. 

Out of the 49 cases that were received for frozen section evaluation, 47 cases were concordant 

with paraffin section diagnosis, giving a concordance rate of 95.92% and 2 cases were discordant 

with paraffin section diagnosis, giving a discordance rate of 4.08%. 



 

 

After final histopathological examination, 2 cases were found to be discordant out of the 49 cases 

that were received for frozen section examination. The first case was from the endometrial 

polypoidal lesion, which on frozen section showed histological features suggestive of endometrial 

polyp with a single focus showing back-to-back arrangement of endometrial glands with mild to 

moderate cytologic atypia. So, it was diagnosed as an Endometrial polyp with a focus of 

Endometrial intraepithelial lesion (EIN). Routine paraffin sections from the Hysterectomy 

specimen showed complex endometrial glands with moderate cytologic atypia invading the upper 

1/3rd of the myometrium. So, the diagnosis offered was Endometrioid carcinoma NOS, FIGO 

grade 1 

The second case was from the Pancreas, where the diagnosis was given as "Suspicious for 

malignancy (Adenocarcinoma)" on frozen section. Whereas the diagnosis given on routine paraffin 

section was "Chronic Pancreatitis". Glandular structures lined by cells with visibly enlarged nuclei 

and hyperchromasia were misinterpreted as a malignant feature in frozen section, and Glands were 

seen within areas of fibrosis, which was misinterpreted as invasion. However, routine Paraffin on 

extensive sectioning showed that the glandular structures were identified as normal pancreatic 

tissue infiltrated by chronic inflammatory cells and fibrous tissue. So, the diagnosis offered was 

Chronic Pancreatitis. 

Out of the 49 cases, 47 cases turned out to be concordant, and 2 were discordant. The number of 

true positive cases was 24 (96%). The number of true negative cases was 23 (95.43%). The number 

of False positives (4 %) and false negatives (4%) cases was 1 each. 

For all the 49 cases in the present study, the diagnostic accuracy was 95.92%, the sensitivity was 

96%, the specificity was 95.43%, the Positive predictive value was 96% and the Negative 

predictive value was 95.43%. 

Table 3 shows the comparative diagnosis of each case on frozen section and paraffin section. 

 

Table 3. Comparison of frozen section and paraffin section diagnosis 

Sr. No. Frozen Diagnosis Paraffin Section Diagnosis 

1 Adult granulosa cell tumor of ovary Adult granulosa cell tumor of ovary 

2 Adult granulosa cell tumor of ovary Adult granulosa cell tumor of ovary 

3 Malignant ovarian tumor Adult granulosa cell tumor of ovary 

4 Malignant ovarian tumor Adult granulosa cell tumor of ovary 

5 Benign ovarian stromal tumor Benign Fibroma of ovary 

6 Benign ovarian stromal tumor Benign Thecoma of ovary 

7 Benign epithelial tumor of ovary Serous Cystadenofibroma of ovary 

8 Benign epithelial tumor of ovary Mucinous Cystadenoma of ovary 

9 Borderline seromucinous tumor of ovary Borderline seromucinous tumor of ovary 

10 Mature cystic teratoma of ovary Mature cystic teratoma of ovary 

11 Mature cystic teratoma of ovary (Figure 4) Mature cystic teratoma of ovary (Figure 4) 

12 
Serous papillary cystadenocarcinoma of ovary 

(Figure 2) 

Serous papillary cystadenocarcinoma of ovary 

(Figure 2) 

13 Borderline serous tumor of ovary Borderline serous tumor of ovary 

14 Mucinous Cystadenoma of ovary Mucinous Cystadenoma of ovary 

15 Mucinous Cystadenoma of ovary Mucinous Cystadenoma of ovary 

16 Serous Cystadenoma of ovary Serous Cystadenoma of ovary 

17 Malignant epithelial tumor of ovary Primary ovarian endometrioid carcinoma 

18 Malignant germ cell tumor of ovary (Figure 1) Dysgerminoma of ovary (Figure 1) 



 

 

19 
Normal ovarian tissue, Negative for 

malignancy 

Normal ovarian tissue, Negative for 

malignancy 

20 
Normal ovarian tissue, Negative for 

malignancy 

Normal ovarian tissue, Negative for 

malignancy 

21 
Endometrial polyp with a focus of endometrial 

intraepithelial neoplasia 

Endometrioid carcinoma NOS, FIGO grade I 

of endometrium 

22 Benign endometrial polyp Benign endometrial polyp 

23 Benign Phylloides tumor of breast Benign Phylloides tumor of breast 

24 Malignant tumor of breast Apocrine carcinoma of breast 

25 Malignant tumor of breast 
Invasive carcinoma of breast with mixed 

ductal and lobular features 

26 
Invasive ductal carcinoma of breast, NOS 

(Figure 5) 
Invasive ductal carcinoma of breast, NOS 

27 Giant cell tumor of bone Giant cell tumor of bone 

28 Giant cell tumor of bone Giant cell tumor of bone 

29 Negative for malignancy - Bony lesion Negative for malignancy - Bony lesion 

30 Squamous cell carcinoma - Oral cavity 
Squamous cell carcinoma (Conventional), 

Moderately differentiated - Oral cavity 

31 Squamous cell carcinoma - Oral cavity 
Squamous cell carcinoma (keratinizing), Well 

differentiated - Oral cavity 

32 
Squamous cell carcinoma - Oral cavity (Figure 

6) 

Squamous cell carcinoma (Conventional), 

Moderately differentiated - Oral cavity 

(Figure 6) 

33 Squamous cell carcinoma - Penis 
Squamous cell carcinoma usual type, 

moderately differentiated - Penis 

34 
All margins are negative for malignancy - Oral 

cavity 

All margins are negative for malignancy - 

Oral cavity 

35 Positive for metastatic deposits - Lymph Nodes 
Positive for metastatic deposits from Invasive 

ductal carcinoma of breast 

36 Positive for metastatic deposits - Lymph Nodes 
Positive for metastatic deposits from Invasive 

ductal carcinoma of breast 

37 Positive for metastatic deposits - Lymph Nodes 
Positive for metastatic deposits from Invasive 

ductal carcinoma of breast 

38 Positive for metastatic deposits - Lymph Nodes 
Positive for metastatic deposits from 

Adenocarcinoma 

39 
Positive for metastatic deposits - Lymph Nodes 

(Figure 3) 

Positive for metastatic deposits from Papillary 

thyroid carcinoma (Figure 3) 

40 Lymphoproliferative lesion High grade B cell Lymphoma 

41 Papillary lesion, high suspicion of malignancy  Thyroid Papillary thyroid carcinoma 

42 Multinodular Goiter Thyroid Multinodular Goiter 

43 
Suspicious for malignancy (Adenocarcinoma) 

- Pancreas 
Chronic Pancreatitis 

44 
All margins are negative for malignancy - 

Pancreas 

All margins are negative for malignancy - 

Pancreas 



 

 

45 
Renal oncocytic tumor - suspicious for 

malignancy 

Chromophobe renal cell carcinoma, WHO 

Grade2 

46 High grade glioma 
High grade glioma, IDH mutant, WHO grade 

IV 

47 Chronic Sialoadenitis Chronic Sialoadenitis 

48 
All margins are negative for malignancy - soft 

tissue mass 

All margins are negative for malignancy - 

Soft tissue mass 

49 
Necrotising granulomatous inflammatory 

lesion of Omentum 

Tuberculous inflammatory lesion of 

Omentum 

 

  

Figure 1. Photomicrograph of ovarian mass showing malignant germ cell tumor on frozen section 

of (H and E, 10x). and dysgerminoma of ovary on HPE (H and E, 10x) 

 

  
Figure 2. Photomicrograph of ovarian cystic mass showing serous papillary cystadenocarcinoma 

on frozen section (H and E, 10x) and HPE (H and E, 10x) 



 

 

   

Figure 3. Photomicrograph of cervical lymph node showing metastatic deposits from papillary 

carcinoma of thyroid on frozen section (H and E,10x) and HPE (H and E,10x). 

 

  
Figure 4. Photomicrograph of ovarian mass showing Mature cystic teratoma on Frozen section of 

(H and E, 10x) and HPE (H and E, 10x) 

 

  
Figure 5. Photomicrograph of breast mass showing    Invasive ductal carcinoma (NOS) on frozen 

section (H and E, 10x) and HPE (H and E, 10x) 



 

 

  
Figure 6. Photomicrograph of mass from oral cavity showing squamous cell carcinoma 

(Moderately differentiated) on frozen section (H and E, 10x) and HPE (H and E 10x) 

 

Discussion 

The present study was done at our tertiary care center on 49 cases to establish the diagnostic 

accuracy of frozen section of different anatomical sites, to know the turnaround time, discordance 

rates of Frozen section, and to analyze the causes of discordance. The findings of this study showed 

that overall concordance rate was notably high, indicating that frozen section analysis provides an 

accurate reflection of the underlying pathology in most cases. This high concordance suggests that 

the frozen section technique is effective in delivering timely and accurate diagnostic information, 

which is essential for guiding surgical procedures particularly in oncological and complex surgical 

procedures. 

In our study, most of the cases were between 41 and 50 years of age. This is comparable to the 

studies of Prajapati Jagdish et al (6) and Mohite S et al (10). 

In the present study, Female preponderance was seen, female to male ratio being 2.8:1. This is 

comparable to the studies of Diwagar N et al (11) and Farinaz Shahmoradi et al (12). 

The most common indication for frozen section diagnosis was Primary diagnosis or to rule out 

malignancy, followed by to rule out metastasis, and assessment of margin involvement, which is 

comparable with a study done by Tangade A et al (13) and Ahmad Z et al (14) 

In the present study, the average turnaround time (TAT) was found to be 23 min. This is 

comparable to the studies of Farinaz Shahmoradi et al (12) and Gidwani RK et al (4). 

In our present study, the largest number of cases for frozen section examination came from the 

Female genital system, which can be compared with studies of Farinaz Shahmoradi et al (12), 

Diwagar N et al (11), and Mohite S et al (10). 

The present study focused on evaluating diagnostic accuracy of frozen section analysis based on 

its concordance with the final paraffin section diagnoses. The overall concordance rate was 

95.92%, indicating that in 47 out of 49 cases, the frozen section diagnosis matched the final 

diagnosis made after paraffin section analysis. This high level of accuracy is consistent with 

previous studies that have reported concordance rates in the range of 91.5% to 97.4% as seen in 

the studies of Diwagar N et al (11), Farinaz Shahmoradi et al (12), Gidwani RK et al (4) Prajapati 

Jagdish et al (6), Mohite S et al (10) and Hatami H et al (15). Therefore, our study findings confirm 

that frozen section analysis remains a dependable diagnostic method in surgical pathology. 

In the present study, the Discordant rate was found to be 4.08%. This is comparable to the studies 

of Diwagar N et al (11), Farinaz Shahmoradi et al (12), Selvakumar AS et al (16) and Mayura VP 

et al (8) The most common causes of discordance are interpretation error, gross sampling error and 



 

 

technical errors such as sectioning and staining. These discordant cases underscore the importance 

of recognizing the potential pitfalls of frozen section analysis. They illustrate how sampling 

limitations and the inherent difficulties in interpreting certain tissues can lead to diagnostic 

discrepancies. As a result, these findings emphasize the need for continuous quality improvement 

and training for pathologists to minimize such errors. Moreover, they suggest that in cases where 

there is significant uncertainty, extensive sampling should be done to ensure accurate diagnosis. 

This careful approach could help improve diagnostic accuracy even further, thereby enhancing 

patient outcomes. (16-18). Rabb SS noted that regular audit of frozen-permanent section is linked 

with enhanced diagnostic accuracy (19). 

In our study, sensitivity was found to be 96%, which is comparable with studies of Farinaz 

Shahmoradi et al (12) and Prajapati Jagdish et al (6). Specificity in our study was found to be 

95.4%, which is comparable with studies of Diwagar N et al (11) and Mohite S et al (10). The 

negative predictive value in our study was found to be 95.43%, which is comparable to studies by 

Farinaz Shahmoradi et al. (12) and Prajapati Jagdish et al. (6). Positive predictive value in our 

study was found to be 96%, which can be compared with studies of Farinaz Shahmoradi et al (12) 

and Mohite S et al (10). 

Challenges and limitations  

Few technical challenges were encountered during the study. One of the primary technical issues 

was deviation in temperature of the cryostat or blade sharpness, which resulted in poor-quality 

sections that were difficult to interpret. Achieving the correct balance between speed and quality 

of staining is another important technical issue that can lead to difficulties in interpretation. (19,20) 

The limitations of the study were a relatively small sample size of 49 cases, the study being 

conducted within a single institution, and the majority of cases belonging to specific organ 

systems, particularly the female genital system. 

 

Conclusion 

The frozen section is regarded as a reliable, precise and quick method of intraoperative 

consultation. When performed with all of its limitations in mind, frozen sections can be extremely 

beneficial to the surgeon and play a crucial role in surgical care by preventing the need for repeat 

procedures. In this situation, a thorough understanding between the pathologists and surgeons is 

essential. The limitations of frozen sections should be recognized and utilized appropriately by 

both the pathologist and the surgeon.  Misinterpretation, inadequate slide preparation, or sample 

errors may be the cause of the diagnostic errors during the frozen section. Careful macroscopic 

inspection, evaluation of several sections, together with radiological and clinical findings, might 

help minimize these inaccuracies. Regular audit and analysis of methodology, technical skills, 

clinicopathological discussion, adequate sectioning, and diagnostic expertise are essential factors 

to improve frozen section reliability. Evaluation of discordant rates regularly with an experienced 

pathologist will increase the diagnostic accuracy of frozen section and thus patient management. 

 

Acknowledgments 

We acknowledge the Surgical departments for their cooperation and support and the technicians 

involve in the specimen processing. 

 

Funding Source 

No additional funding was required as the frozen section is advised for the cases where it is 

indicated as a part of treatment protocol.  



 

 

Ethical Approval 

It was taken from Institutional Ethical Committee. IEC No is IEC/MIMER/2022/825 dated 

19/09/2022 

 

Conflict of Interest 

No conflict of interest. 

 

Authors Contributions 

SW: Data Collection, Data Analysis and Writing Original Manuscript Draft. SB: helped in data 

analysis, Supervision, Validation and Reviewing and Editing the Manuscript.  

 

Data Availability Statement 

Data is available from the records of the Histopathology Laboratory of MIMER Medical College 

Talegaon Dabhade Pune India 

 

AI Statement 

AI tools were not used in the preparation of this manuscript. 

  

References 

1.Phulgirkar PP, Dakhure SD. The diagnostic accuracy of frozen section compared to routine 

histological technique- a comparative study. International Journal of Science & Healthcare 

Research. 2018; 3(3): 88. https://doi.org/10.4444/IJSHR.1003/136 

2.Taxy JB. Biopsy Interpretation: The Frozen Section. In: Biopsy Interpretation: The Frozen    

Section. 2nd ed. Philadelphia (PA): Lippincott Williams & Wilkins;2014. p.415.ISBN: 978-

1451186796 

3.Ackerman L V, Ramirez GA. The indications for and limitations of frozen section diagnosis; a 

review of 1269 consecutive frozen section diagnoses. Br J Surg. 1959 Jan;46(198):336-50. doi: 

10.1002/bjs.18004619806. PMID: 13638568. 

4.Gidwani RK, Goswami FJ, Mehta A, Shah N V, Prajapati SA, Shah MM. Frozen Section 

Diagnosis: Accuracy and Errors; with Emphasis on Reasons for Discordance. Annals of Pathology 

and Laboratory Medicine. 2021 Feb 28;8(2):A33-38. https://doi.org/10.21276/apalm.2932 

5.Dankwa EK, Davies JD. Frozen section diagnosis: an audit. J Clin Pathol. 1985 Nov 

1;38(11):1235–40.  doi: 10.1136/jcp.38.11.1235. PMID: 4066983; PMCID: PMC499419. 

6.Prajapati Jagdish & Parikh Biren. Intraoperative Frozen Section Analysis - A Study of Tertiary 

Care Centre. Int J Curr Res Rev. 2021;13(17). http://dx.doi.org/10.31782/IJCRR.2021.131714 

7. Adhikari P, Upadhyaya P, Karki S, Agrawal CS, Chettri ST, Agrawal A. Accuracy of Frozen 

Section with Histopathological Report in an Institute. JNMA J Nepal Med Assoc. 2018 Mar-

Apr;56(210):572-577. PMID: 30375999; PMCID: PMC8997296. 

8. Maurya VP, Rana V, Kulhari K, Kumar P, Takkar P, Singh N. Analysis of intraoperative frozen 

section consultations and audit of accuracy: a two-year experience in a tertiary care multispecialty 

hospital in India. Int J Res Med Sci 2020;8:2782-90. https://doi.org/10.18203/2320-

6012.ijrms20203042 

9.Khoo JJ. An audit of intraoperative frozen section in Johor. Med J Malaysia. 2004;59(1):50-5. 

PMID: 15535336. 



 

 

10.Mohite S, Joshi S, Bhardwaj R. Diagnostic accuracy of frozen section: an institutional 

observational study. Int J Res Med Sci. 2024 Jan 30;12(2):440–4. https://doi.org/10.18203/2320-

6012.ijrms20240207 

11.Diwagar N, Sekhar G. An audit of frozen section consultations in a tertiary care center.  IP J 

Diagn Pathol Oncol 2019;4(3):193-199 https://doi.org/10.18231/j.jdpo.2019.041 

12.Shahmoradi F, Arab M. Diagnostic Accuracy Value of Intraoperative Frozen Section for 

Ovarian Neoplasms. Indian J Gynecol Oncol. 2020 ;18(3):1-6. http://dx.doi.org/10.1007/s40944-

020-00425-4 

13.Tangde A, Shrivastava V, Joshi A. Analysis of frozen section in correlation with surgical 

pathology diagnosis. Int J Res Med Sci 2019;7:2312-7. https://doi.org/10.18203/2320-

6012.ijrms20192519 

14. Ahmad Z, Barakzai MA, Idrees R, Bhurgri Y. Correlation of intra-operative frozen section 

consultation with the final diagnosis at a referral center in Karachi, Pakistan. Indian J Pathol 

Microbiol. 2008 Oct-Dec;51(4):469-73. doi: 10.4103/0377-4929.43733. PMID: 19008568. 

15. Hatami H, Mohsenifar Z, Alavi SN. The Diagnostic Accuracy of Frozen Section Compared to 

Permanent Section: A Single Center Study in Iran. Iran J Pathol. 2015 Fall;10(4):295-9. PMID: 

26351500; PMCID: PMC4539748. 

16.Selvakumar A S, Rajalakshmi V, Sundaram K M, Intraoperative frozen section consultation- 

an audit in a tertiary care hospital. Indian J Pathol Oncol 2018;5(3):421-

428https://doi.org/10.18231/2394-6792.2018.0082 

17.Patil P, Shukla S, Bhake A, Hiwale K. Accuracy of frozen section analysis in correlation with 

surgical pathology diagnosis. Int J Res Med Sci 2015;3:399-404.doi:10.5455/2320-

6012.IJRMS20150203 

18. Marchevsky AM. General guidelines for intraoperative consultations with frozen section. In: 

Marchevsky AM, editor. Intraoperative consultation. Philadelphia: Elsevier; 2015;1-5 ISBN: 

9780323322997 

19. Raab SS, Tworek JA, Souers R, Zarbo RJ. The value of monitoring frozen section-permanent 

section correlation data over time. Arch Pathol Lab Med. 2006 Mar;130(3):337-42. doi: 

10.5858/2006-130-337-TVOMFS. PMID: 16519561. 

20.Jaafar H. Intra-operative frozen section consultation: concepts, applications and limitations. 

Malays J Med Sci. 2006 Jan;13(1):4-12. PMID: 22589584; PMCID: PMC3347896. 

 

 


