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Purpose: To investigate the accuracy of intraoperative frozen section (FS) diagnosis for predicting the permanent section (PS)
diagnosis of mucinous ovarian tumors and evaluate the factors affecting the diagnostic discordance.

Patients and Methods: This retrospective cohort study was performed in Tianjin Medical University General Hospital. All women
who underwent ovarian surgery with FS between January 2011 and December 2022 were identified, and those with a diagnosis of
mucinous ovarian tumor (MOT) by FS or PS were reviewed. Clinical and pathologic data were extracted.

Results: A total of 180 women were included, of which 141 (78.33%) had diagnostic concordance between FS and PS, yielding
a sensitivity of 83.43% and a positive predictive value (PPV) of 92.76%. Under- and over-diagnosis occurred in 28 cases (15.56%) and
11 cases (6.11%). Tumor size > 13cm (OR 3.79, 95% CI 1.12-12.73) was an independent risk factor for under-diagnosis, and tumor
size < 13cm (OR 16.78, 95% CI 0.01-0.49), laparoscopic surgery (OR 0.14, 95% CI 0.02-0.92), the combination of other tumor
components (including serous, Brenner tumor, and chocolate cyst; OR 7.00, 95% CI 1.19-41.12) were independently associated with
over-diagnosis. The Kaplan-Meier survival curves and the Log rank test showed no significant difference between misdiagnosed and
accurately diagnosed patients (all P > 0.05).

Conclusion: Intraoperative frozen pathology of MOT is problematic for under- and over-diagnosis. The incorrect diagnosis of FS was
related to determining the extent of surgery but had no impact on the patients’ long-term recurrence and survival outcomes. In future
clinical practice, surgeons need to obtain material accurately and enhance communication with pathologists during the operation to
improve the accuracy of FS diagnosis.
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Introduction

Ovarian mucinous tumors (MOT) occur in 10-15% of all ovarian tumors' and represent a heterogeneous group of
neoplasms, of which benign cystadenomas constitute about 80%, borderline tumors are 10-15%, and less than 10% are
malignant tumors.> * The five-year survival rate of borderline mucinous ovarian tumors has been reported to be as high
as 100%; however, it is also affected by the length of the follow-up period, and up to 13% of patients with borderline
tumors progress to carcinoma within ten years.””’ Surgical treatment is the primary treatment modality, and surgical
approaches and extent of resection vary based on tumor pathology.®’ Ultrasound is the initial and preferred imaging
modality used for MOT, and it can be complemented by magnetic resonance imaging (MRI).'>!'" However, high-quality
images cannot be obtained due to abdominal gas, making the identification of ovarian tumors challenging. Several tumor
markers are commonly used to evaluate patients with ovarian cancer, including CA125, CA199, CA153, HE4, CEA, and
AFP."? In particular, CA199 is a sensitive indicator for diagnosing MOT, primarily associated with borderline and
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malignant tumors, and can be used as a complementary marker to identify benign, borderline, or malignant MOT."® The
combined testing of multiple indicators can increase diagnostic accuracy, but the preoperative diagnosis of MOT is
difficult due to the low specificity and sensitivity."*'® Intraoperative frozen section (FS) is a common and effective
examination with the advantage that the pathologic results can be obtained at the time of surgery so that the surgical
procedure and extent of surgery can be determined."®

Surgery and chemotherapy are the basis of ovarian cancer treatment, and the specific treatment plan varies according
to the pathologic stage of MOT.?® Primary treatment for stage I patients consists of complete staging surgery and
postoperative therapy, and an appendix with an abnormal appearance should be removed. Observation is usually adequate
after surgery for patients in stages IA or IB. Either observation or chemotherapy is appropriate for stage IC, and patients
with stages II-IV require whole-body systemic therapy.' About 90% of MOT are stage I, and fertility-sparing surgery
can be feasible in women of reproductive age.?” Preserving the uterus and contralateral ovary is recommended in patients
with MOT who desire future fertility.”*** For patients with borderline ovarian tumors, cyst excision is preferable rather
than adnexectomy, which needs long-term and close follow-up.?® In addition, intraperitoneal thermal perfusion tube
placement is applied after ovarian cancer surgery, followed by intraperitoneal thermal perfusion chemotherapy.”®
Therefore, a correct and timely FS pathological diagnosis is a prerequisite for selecting an appropriate surgical approach
and optimizing patient prognosis.

In this retrospective study, our institution’s clinical and pathological electronic databases were reviewed to identify all
MOT patients who had undergone FS diagnosis and received a permanent section (PS) diagnosis in the last decade.
Specifically, we aimed to analyze the differences in diagnosis between FS and PS and the factors affecting the accuracy
of FS and to evaluate the clinical outcomes of patients with under- or over-diagnosis of FS.

Materials and Methods

Study Design and Participants
Data concerning patients treated from January 2011 to December 2022 at Tianjin Medical University General Hospital for
ovarian neoplasms who had FS evaluation were identified, and women were included in the case of an MOT at frozen or
final pathology. MOT was defined and classified according to the World Health Organization Classification of tumors.
Recurrence was defined as a clinical relapse based on the National Comprehensive Cancer Network’s ovarian cancer
guidelines. Cases were excluded if: (1) FS or PS diagnosis was missing; (2) combined with another primary malignancy; (3)
primary surgery was performed in another hospital. Fresh specimens were sent for intra-operative examination separated by
five minutes, and the rest of the specimens from the same surgery were interpreted by the same senior pathologist with more
than five years’ experience. The reports of FS and PS were divided into benign, borderline, and malignant.

To evaluate the agreement between frozen and final histological diagnoses, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), false positive rate (FPR), and false negative rate (FNR) were calculated.

This study was approved by the Ethics Committee of Tianjin Medical University General Hospital (IRB2022-YX
-095-01) and was conducted in accordance with the 1964 Helsinki Declaration and its later amendments. We confirmed
that all the data was anonymized and maintained with confidentiality; therefore, the requirement for informed consent has
been waived because of the retrospective nature of the current study.

Statistical Analysis

For statistical analysis, patients were classified into same-diagnosis, under-diagnosis, and over-diagnosis groups accord-
ing to the accuracy of FS. The clinicopathological characteristics included age, primary symptoms, tumor size, Serum
CA125, CA199, HE4 levels, onset side, ovarian cyst fluid, rupture, ascites quantity, and combination of other tumor
components. The treatment information involved surgical methods, appendectomy, and surgical approach. We also
analyzed the International Federation of Gynecology and Obstetrics (FIGO) stage, median follow-up time, and the status
of patients at the time of the last follow-up. Progression-free survival (PFS) was calculated as the number of months from

the completion of primary treatment to the date of clinical recurrence. Overall survival (OS) was defined as the number of

854 https: International Journal of Women’s Health 2024:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Shao et al

months from completing primary treatment to the date of death. The survival curves were plotted using the Kaplan-Meier
method to show OS and PFS with a Log rank test used for statistical comparison between groups.

The chi-squared or Fisher’s exact test assessed clinicopathological factors associated with the reclassification of
pathologic diagnosis. Multivariate analysis included significant parameters in univariate analysis and other associated
factors. Statistical significance was assumed at p<0.05 in two-sided tests. JMP Pro 16 software (SAS Institute, Cary, NC)
and R (version 4.2.3) with an RStudio interface were used for all statistical analyses. The statistical review of the study
was performed by a biomedical statistician.

Results

Participants Characteristics

The study was conducted on 180 patients who underwent ovarian surgery with FS and were diagnosed as MOT by frozen
or permanent sections. Clinical and pathologic characteristics are outlined in Table 1. The median age was 53 years (15—
80 years). The median levels of serum CA125, CA199, and HE4 were 21.1 U/mL (4.6-1100 U/mL), 18.78 U/mL (1.73—
1522 U/mL), and 44.93 pmol/L (11.96-417.10 pmol/L). Initial permanent section diagnosis showed that 73 tumors were
benign (40.56%), 82 were borderline (45.56%), and 25 were malignant (13.89%). The median size of the tumor was

Table | Baseline Characteristics of the 180 Patients

Characteristics N (%)
Age (year) (MeanSD) 49.11x18.13
Median CA125 level (range in U/mL) 21.1 (4.6-1100)
Median CA199 level (range in U/mL) 18.78 (1.73-1522)
Median HE4 level (range in pmol/L) 44.93 (11.96—417.10)
Histological subtypes

Benign 73 (40.56)

Borderline 82 (45.56)

Malignant 25 (13.89)
Onset side

Lateral 173 (96.11)

Bilateral 7 (3.89)
Median tumor size (range in cm) 15 (3-62)
FIGO stage

| 101 (56.11)

v 6 (3.33)

Unstaged 73 (40.56)
Ascites quantity (mL)

<100 mL 157 (87.22)

=100 mL 23 (12.78)
Ovarian cyst fluid

Thin 43 (23.89)

Thick 137 (76.11)
Surgical methods

Hysterectomy plus bilateral adnexectomy 64 (35.56)

Complete staging surgery 32 (17.78)

Oophorocystectomy 20 (11.11)

Bilateral adnexectomy 19 (10.56)

Lateral adnexectomy 45 (25.00)
Surgical approach

Laparoscopic surgery 50 (27.78)

Transabdominal surgery 130 (72.22)

(Continued)
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Table | (Continued).

Characteristics N (%)
Rupture
Unruptured 147 (81.67)
Intraoperative rupture 12 (6.67)
Spontaneous rupture 21 (11.67)
Appendectomy
No 93 (51.67)
Yes 87 (48.33)
Combination of other tumor components
None 145 (80.56)
Serous 16 (8.89)
Appendix tumor 5(2.78)
Brenner tumor 5(2.78)
Chocolate cyst 4 (2.22)
Teratoma 5(2.78)
Median follow-up (range in months) 38 (2-128)
Status at time of last follow-up
No evidence of disease 167 (92.78)
Clinical recurrence I (6.11)
Dead of disease 2 (1.11)

15 cm (3—62 cm). Median follow-up time was 38 months (2—-128 months), with 178 patients (98.89%) patients alive at
the time of last follow-up, two patients (1.11%) dead of disease, and 11 patients (6.11%) had clinical recurrence.

Accuracy of Frozen Section Diagnosis

The comparison between FS and PS diagnosis is shown in Table 2. The overall agreement between FS and PS diagnosis
was observed in 141/180 cases (78.33%), yielding a sensitivity and a PPV of 83.43% and 92.76%, respectively. Of note,
under-diagnosis was identified in 28 cases (15.56%), whereas over-diagnosis was identified in 11 cases (6.11%). In the
under-diagnosis group, 8 cases were borderline through FS/ malignant through PS, and 20 were benign through FS/
borderline through PS. In the over-diagnosis group, 11 cases were borderline through FS/ benign through PS. The
diagnostic value of frozen sections according to the malignancy status is shown in Table 3.

Factors Associated with Diagnostic Discordance Between Frozen Sections and

Permanent Sections

Univariate analysis determined the factors associated with diagnostic discordance between FS and PS (Table 4).
Histological subtypes (P < 0.001), FIGO stage (P < 0.001), tumor size (P = 0.005), and combination of other tumor
components (P = 0.047) were significantly associated with the diagnostic discordance between FS and PS. Significant

Table 2 Comparison of Frozen and Permanent Section Diagnosis
for Mucinous Ovarian Tumors (n=180)

Frozen Permanent Section Results Total

Section Results . . .
Benign | Borderline | Malignant
Benign 62 20 0 82
Borderline I 62 8 8l
Malignant 0 0 17 17
Total 73 82 25 180
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Table 3 Diagnostic Values of Frozen Section in the
Diagnosis of Mucinous Ovarian Tumor, Stratified by the
Malignancy Status
Diagnostic Malignancy Status
Values (%) R R .
Benign Borderline Malignant
(n=73) (n=82) (n=25)
Sensitivity 84.93 75.61 68
Specificity 81.31 80.61 100
PPV 7561 76.54 100
NPV 88.78 79.8 95.09
FPR 18.69 19.39 0
FNR 15.07 24.39 32
Accuracy 82.78 7833 95.56
Abbreviations: PPV, positive predictive value; NPV, negative predictive
value; FPR, false positive rate; FNR, false negative rate.
Table 4 Univariate Analyses for Risk Factors of Pathologic Reclassification
Characteristics Same-Diagnosis Under-Diagnosis Over-Diagnosis P-value
Age (years)'
<32 38 (77.44) 9 (19.15) 0 0.083
>32 103 (77.44) 19 (14.29) Il (8.27)
Histological Subtypes
Benign 62 (84.93) 0 Il (15.07) <0.001*
Borderline 62 (75.61) 20 (24.39)
Malignant 17 (68.00) 8 (32.00)
CAI125 (U/mL)
<35 90 (78.95) 16 (14.04) 8 (7.02) 0.639
>35 51 (77.27) 12 (18.18) 3 (4.55)
CAI199 (U/mL)
<37 101 (78.29) 20 (15.50) 8 (6.20) 0.997
>37 40 (78.43) 8 (15.69) 3 (5.88)
HE4 (pmol/L)
<140 135 (78.49) 26 (15.12) Il (6.40) 0.773
>140 6 (75.00) 2 (25.00) 0
Tumor size (cm)’
<13 65 (80.25) 7 (8.64) 59(11.11) 0.005%*
>13 76 (76.77) 21 (21.21) 2 (2.02)
Ascites quantity (mL)
<100 123 (78.34) 24 (15.29) 10 (6.37) 0914
=100 18 (78.26) 4 (17.39) | (4.35)
Onset side
Lateral 135 (78.03) 27 (15.61) Il (6.36) 0.999
Bilateral 6 (85.71) I (14.29) 0
Surgical approach
Laparoscopic 40 (80.00) 6 (12.00) 4 (8.00) 0.609
Transabdominal 101 (77.69) 22 (16.92) 7 (5.38)
Appendectomy
No 69 (74.19) 17 (18.28) 7 (7.53) 0.374
Yes 72 (82.76) 11 (12.64) 4 (4.60)
(Continued)
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Table 4 (Continued).
Characteristics Same-Diagnosis Under-Diagnosis Over-Diagnosis P-value
Rupture
Unruptured 117 (79.59) 20 (13.61) 10 (6.80) 0.187
Intraoperative rupture 7 (58.33) 5 (41.67) 0
Spontaneous rupture 17 (80.95) 3 (14.29) | (4.76)
FIGO stage
| 75 (74.26) 26 (25.74) 0 <0.001*
-v 4 (66.67) 2 (33.33) 0
Unstaged 62 (84.93) 0 Il (15.07)
Surgical methods
Hysterectomy plus bilateral adnexectomy 49 (76.56) 12 (18.75) 3 (4.69) 0.977
Adnexectomy* 50 (78.13) 9 (14.06) 5(7.81)
Complete staging surgery 26 (81.25) 4 (12.50) 2 (6.25)
Oophorocystectomy 16 (80.00) 3 (15.00) I (5.00)
Combination of other tumor components
None 114 (78.62) 25 (17.24) 6 (4.14) 0.047*
Others” 27 (77.14) 3 (8.57) 5(14.29)
Ovarian cyst fluid
Thin 39 (90.70) 3 (6.98) I (2.33) 0.086
Thick 102 (74.45) 25 (18.25) 10 (7.30)

Notes: *Difference reached statistical significance. TThe optimum cut-off value was determined using the ROC curve analysis with the highest
Youden index. *Including lateral and bilateral adnexectomy. ~Including serous, Brenner tumor, teratoma, appendix tumor, and chocolate cyst.

factors from the univariate analysis and priori essential factors such as onset side, surgical approach, and rupture were
included in the multivariate analysis. As shown in Figure 1, tumor size > 13cm (odds ratio (OR) 3.79, 95% confidence
interval (CI) 1.12-12.73, P = 0.032) was an independent risk factor for under-diagnosis. Tumor size > 13cm (OR 0.05,
95% CI1 0.01-0.49, P = 0.010), laparoscopic surgery (OR 0.14, 95% CI 0.02-0.92, P = 0.041), the combination of other

a Characteristics

Tumor size
<13 76(53.90)
>13 65(46.10)

Surgical Approach
Transabdominal 101(71.63)

Laparoscopic 40(28.37)

b Characteristics

Tumor size
<13 76(53.90)
>13 65(46.10)

Surgical Approach

Transabdominal 101(71.63)
Laparoscopic 40(28.37)
Combination

None 114(80.85)
Others 27(19.15)

Same-diagnosis(N(%))

Same-diagnosis(N(%))

Under-diagnosis(N(%))

7(25.00)
21(75.00)

22(78.57)
6(21.43)

Over-diagnosis(N(%))

9(81.82)
2(18.18)

7(63.64)
4(36.36)

6(54.55)
5(45.45)

P-Value

0.032

OR[95%CI]

*

3.79[1.12, 12.73]

0.277

*

001 1

P-Value

0.010 >~

0.041 w—

0.031

OR(95%Cl)

1 2.08[0.56,7.77]

8

OR[95%CI]

0.05 [0.01, 0.49]

0.14[0.02, 0.92]

7.00 [1.19, 41.12]

"
001 1

OR(95%Cl)

d
8

Figure | Forest plot of multivariate analysis for risk factors of diagnostic discordance between FS and PS. Odds ratio > | indicates a higher risk, and odds ratio < | indicates

a lower risk. (a) under-diagnosis; (b) over-diagnosis.
Abbreviations: OR, odds ratio; Cl, confidence interval.
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tumor components (including serous, Brenner tumor, and chocolate cyst; OR 7.00, 95% CI 1.19-41.12, P = 0.031) were
independently associated with over-diagnosis.

Frozen section slides were reviewed for the reclassified cases on final pathology. Sampling issues caused under-
diagnosis in large tumors rather than errors in interpretation. The FS slides in 19 cases showed mucinous cystadenoma
but were reclassified as borderline mucinous tumors on PS (Figures S1 and S2). One case was diagnosed as mature cystic
teratoma on FS, however, on final pathology, additional sections from the large mass revealed a borderline mucinous
tumor (Figure 2). For malignant ovarian mucinous tumors, 8 out of 25 cases (32%) were diagnosed as borderline
mucinous tumors because the areas of invasive carcinoma were not sampled on FS (Figure S3). All cases of over-
diagnosis were suspected as borderline on FS and reclassified as benign on PS (Figure S4).

In the under-diagnosed group, one patient (3.57%) died due to the recurrence of the disease. For patients in the same-
diagnosed group, 11 (7.80%) had a recurrence, and 1 (0.71%) finally died because of the disease, whereas none of the
over-diagnosed group experienced a recurrence of cancer or death. The Kaplan-Meier PFS and OFS curves showed no
statistical significance between misdiagnosed and accurately diagnosed patients (Figure 3, all P > 0.05).

Discussion

The priority of intraoperative rapid pathological diagnosis using frozen tissue sections is to determine the real-time
surgical planning by providing reasonable information on benign or malignant. Inappropriate diagnosis may lead to
severe consequences and cause difficulties in clinical treatment, so improving the accuracy of frozen pathological
diagnosis is particularly critical.

The accuracy of FS can be affected by various factors, including sampling error, quality of the frozen section, and
experience of pathologists.””*® Most previous studies concluded that misdiagnosis was more common in mucinous
tumors due to the large size and high heterogeneity, while it has also been suggested that tumor size does not correlate
with the incorrect diagnosis of frozen pathology.”” > The present study found that tumor size was an independent risk
factor for misdiagnosis, either over-diagnosis or under-diagnosis. This may be because the entire ovarian tissue is
permanently removed as completely as possible when performing debulking surgery for ovarian tumors, and the
excessive tumor volume directly leads to an inaccurate extraction scope.

Moroney et al reported that discordance between FS and PS was associated with diagnoses other than benign, and
93.5% of discordant cases were borderline or malignant, compared with 30.5% of concordant cases.>* Our study also
proved that histopathology is one of the factors affecting the accuracy of frozen pathology. However, the sensitivity and
PPV of FS diagnosis for malignant MOT were 100%, and the NPV and accuracy reached more than 95% in the present
study. It suggests that frozen pathology is more accurate in diagnosing malignant MOT, which may be associated with the
high specificity of malignant tumor cells. In a retrospective study of 1032 patients, Park et al stated that mixed tumor
histology, multilocular tumor, and a solid component in the tumor were independent risk factors for PS diagnosis upgrade
based on FS diagnosis, which was consistent with our study.** We found that the combination of other tumor
components, including serous, Brenner tumor, and chocolate cyst, were independently associated with over-diagnosis.

Figure 2 (a) FS showed areas of mature cystic teratoma; (b) borderline mucinous cystadenoma combined with mature cystic teratoma were noted on PS.
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Figure 3 The progression-free (a) and overall (b) survival of patients between the subgroups divided by the diagnostic accuracy of FS.

The varied tumor components cause difficulties in the reading of FS. Thus, pathologists must have a high level of

experience and expertise to make quick and accurate decisions.

no impact on the patients’ long-term recurrence and survival outcomes. Similarly, Huang et al revealed that the clinical
impacts of misdiagnosis by FS are minimal in MOT patients.>* It may be related to the general choice among clinicians

Our results showed that the incorrect diagnosis of FS would affect the determination of the extent of surgery but had
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to perform secondary surgery in the short term to enlarge the extent of lesion resection after under-diagnosis. The residual
lesion was removed in time, resulting in the same clinical outcome as the first radical surgery.

The most crucial reason for the under-diagnosis of frozen pathology is improper sampling. Since the tumor volume is
large, sampling at the edge or necrotic area can easily lead to under-diagnosis. Particularly for the MOT, the local
differences in the lesions were highly significant because of the large size of the epithelial tumors. The structure of the
lesion can not be sufficiently assessed if obtaining an inadequate amount of tissues, which is tempting to misdiagnose the
pathology. For example, the biopsy for FS was taken from the low-grade areas of the malignant MOT, so the pathologist
reported it as a borderline tumor, while examination of the tissue sent for PS revealed the high-grade characteristics of the
tumor, and the diagnosis was changed to mucinous ovarian cancer.’> Zhang et al found that the laterality of the tumor
was associated with the underdiagnosis of malignant MOT, supporting that the sampling of frozen pathology directly
impacted diagnostic accuracy.*®

In recent years, with the popularization of minimally invasive surgical procedures, most of the tumor tissues delivered
through laparoscopic surgery are a mixture of solid tissue, papillae, and fragmented capsule walls. If only a portion of
this mixture is taken for frozen pathology, it can lead to misdiagnosis and missed diagnosis. An incorrect FS diagnosis
affects all aspects of surgery, from the surgical approach to whether fertility-preserving surgery is used. Since fertility-
sparing surgery is only meaningful in patients with type I epithelial ovarian cancer, under-diagnosis may increase
reoperation risk and, therefore, must be vigorously avoided.?”~®

Over-diagnosis is less frequent than under-diagnosis and occurs mainly in the pathologic diagnosis of borderline
tumors.®' Because of the invasive nature of borderline tumors, they are easily misdiagnosed as ovarian cancer, with
a higher rate of misdiagnosis than benign and malignant tumors.”®*' In addition, the limitations of tissue-
preparation conditions during surgery using frozen specimens are also associated with pathological misdiagnosis.
The presence of unfixed cells, large cell size, and unclear cytoplasmic background in FS result in benign and
borderline tumors that may be confused with well-differentiated high-grade tumors. Consequently, there is an
urgent need to avoid over-diagnosis to prevent MOT patients from unnecessary surgical procedures and financial
burdens.

Despite informing patients of the limitations of FS, we also recommend strengthening the communication
between the surgeon and the pathologist during the operation to improve the pathological accuracy. Before the
samples are sent for examination, the pathology test request form should be accurately completed, with detailed
descriptions of the patient’s basic information, medical history, history of related examinations, and treatment.
Especially for women of childbearing age, menstrual status, marital status, and endocrine disorder should be
recorded utterly. Surgeons need to clarify the tumor size, shape, location, anatomical relationship with adjacent
organs, whether infiltration occurred, with or without ascites, and whether the tumor implants on the omentum.
The above information should be recorded in detail on the pathology request form and communicated with the
pathologist promptly so that the pathologist can make an accurate judgment. The mass removal from the
surrounding tissue should be as complete as possible. Tissue samples should be collected from appropriate sites
within surgically resected specimens without disturbing the features on which pathological diagnosis is based,
avoiding hemorrhage or necrosis. The tissues with different textures should be sampled separately, and all the
broken tissues should be sent for examination. Ascites fluid samples should be sent off promptly, which may have
diagnostic value for malignant or borderline tumors with malignant transformation. The color of ascites and the
heterogeneity of smear cells can assist in determining the benign or malignant nature of the tumor as well as the
origin of the tissue.

A well-experienced pathologist familiar with the histologic pattern of different MOT types is indispensable to the
treatment team. When encountering suspicious cases, pathologists should perform special staining and communicate with
clinicians to make a diagnosis by combining intraoperative information and clinical data, which can minimize the
possibility of misdiagnosis. Meanwhile, frequently using words such as “not excluded” should be avoided so as not to
confuse clinicians and thus affect clinical decision-making. If the pathologic diagnosis fails to match the clinical

diagnosis, the tissue should be resampled and resubmitted for examination.
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The retrospective nature and sample size limit the present study. As a single-center cohort of MOT patients, the time
span of pathology diagnosis is large, which cannot comprehend the content of intraoperative communication between
clinicians and pathologists.

Conclusion

In conclusion, this study investigated the factors affecting the diagnostic discordance between FS and PS in MOT and
assessed clinical outcomes through long-term follow-up. Like other tumors, the frozen pathology of MOT had problems
of under-diagnosis and over-diagnosis. The histologic subtype, laparoscopic surgery, tumor size, and combination of
other tumor components were significantly correlated with the reclassification of pathologic diagnosis. Although
misdiagnosis of FS affects the determination of surgical extent, it is irrelevant to patients’ long-term recurrence and
survival outcomes. We recommend paying attention to the accuracy of frozen pathology sampling and strengthening
communication between the surgeons and the pathologists to reduce the rate of misdiagnosis, misoperation, and
reoperations.
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