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Abstract

Background: Breast-conserving therapy (BCT) is an
alternative to mastectomy for treatment of breast carcinoma.
Negative surgical margins minimize therisk of local recurrence
after breast-conserving surgery. Intraoperative frozen section
analysis (FSA) is one method for margin evaluation.

Aimof Sudy: The study aimed to determine the concord-
ance between results of frozen section examination (FSE) and
the final paraffin section in assessing margin statusin breast
conservative surgery and to study re-excision rates and local
control of disease in patients subjected to FSE.

Patients and Methods: This was a retrospective cohort
study, was carried out on 30 women with early breast cancer
undergoing breast conservative surgery; at General Surgery
Department, Ain Shams University Hospitals, from June 2021
to June 2022. All patients were subjected to Detailed history
taking, clinical examination, lab Investigations and Frozen
section analysis.

Results: The mean age of the study population was 48.53
+7.82 years and 63.3% of them were older than 50 years with
mean BM| was 25.75kg/m? and (56.7%) of them were rural.
Regarding adjuvant therapy, 13.3% of the patients underwent
chemotherapy, 56.7% of the patients underwent endocrine
therapy and 10% underwent both therapies. 30%of the patients
had positive margins and underwent additional resections.
Out of 21 negative margins by FSA there were 2 of them were
positive in final section with false negative of 5%. FSA was
significant in assessing margin status with sensitivity of 80%,
specificity 95%, NPV 94.5%, PPV 88.9% and accuracy of
90%.

Conclusion: There is good concordance between results
of FSA and the final paraffin section in assessing margin
status. Frozen section diagnosis is an accurate method for the
assessment of surgical margin clearance.
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Introduction

WORLDWIDE, breast cancer is the most common
cancer in women, other than non-melanoma skin
cancer [1].
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Due to the screening programs, breast cancer
is detected at earlier stages, with the detection of
non-palpable lesions and in situ carcinomas in-
creasing in up to approximately 20% of the newly
diagnosed primary cases [2].

By detecting breast cancer at an earlier stage
and by developing better treatment approaches,
survival rates are improving and theillnessis
mostly curable. For most patients with early breast
cancer, surgical intervention serves as the first
phase of treatment [3].

Breast conserving therapy (BCT) isthe pre-
ferred treatment approach for most patients with
early-stage breast cancer (T1, N1, MO, according
to TNM staging). The combination of complete
resection of the primary lesion with tumor-free
margins and radiotherapy provides excellent local
tumor control [4].

Breast cancer is a histologic diagnosis made
according to standardized pathologic criteria. The
most common breast cancer histology isinvasive
ductal carcinoma (50%-75% of patients), followed
by invasive lobular carcinoma (5%-15% of pa-
tients), mixed ductal/lobular carcinomas and other
rarer histologies making up the remainder of pa-
tients [5].

Because pathologic margin statusis an impor-
tant prognostic factor for local recurrence after
segmental resection of in situ or invasive breast
carcinoma, pathologic examination of margin status
playsakey rolein BCT. Theinability to obtain
clear margins at the time of partial mastectomy for
malignancy remains asignificant clinical problem
[6].

One of the tools that can be used to evaluate
the adequacyof the BCT procedure is the intraop-
erative pathologic analysis of atissue sample, to
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evaluate surgical margins [7]. The most common
technique used for this purpose is a microscopic
frozen-section analysis (FS). However, when com-
pared to the final pathologic analysis of paraffin
blocks, this method shows some limitations. First
of all, it is characterized by considerably lower
sengitivity of 65-78%, and its use extends the
surgical procedure duration [g].

Other diagnostic methods can also be used for
the intraoperative assessment of surgical margins,
including: Radiological studies (mammaography -
MMG, ultrasound scan - USS), fluorescent tech-
niques (using indocyanine green and IR Dye
800CW), optical techniques (based on the light
spectrum analysis), isotopic methods (using 1 1 1In
or 89Zr) and other pathologic techniques: Touch
imprint cytology, macroscopic and microscopic
margin assessment [9,10] .

All methods used for intraoperative evaluation
of margin status have some technical or practical
limitations. For example, segmental resection spec-
imens have alarge surface area and are often
irregular, making it difficult for the pathol ogist
and surgeon to determine the “true” margin, even
if orientation and inking methods are used. Any
technique used to evaluate margin status in the
operating room must be relatively simple, rapid,
reproducible, and inexpensive for it to be practical
and cost-effective [11].

The status of the surgical marginsis assessed
by applying ink to the surface of the lumpectomy
specimen and determining the microscopic distance
between tumor cells and the inked surface [12,13].

Aim of the work:

The study aimed to determine the concordance
between results of frozen section examination
(FSE) and the final paraffin section in assessing
margin status in breast conservative surgery and
to study re-excision rates and local control of
disease in patients subjected to FSE.

Patients and M ethods

This was a retrospective cohort study, was
carried out on 30 women with early breast cancer
undergoing breast conservative surgery; at General
Surgery Department, Ain Shams University Hos-
pitals, from June 2021 to June 2022. WWomen with
breast cancer undergoing breast conservative sur-

gery.

Inclusion criteria:

Women with a pre-operative fine-needle aspi-
ration cytology or tru-cut biopsy diagnosis of in

situ or invasive carcinomawith or without neoad-
juvant treatment, those patients underwent breast
conservative surgery with intraoperative frozen
section examination for margin status. We would
choose: Patients with invasive ductal carcinoma
(NOS), early breast cancer up to T2N1IMO.

Exclusion criteria;

Bilateral breast cancer, diffuse micro calcifica-
tions, patients with multifocal and multicentric
tumor which is an indication for modified radical
mastectomy.

Explanation of the procedure to all women
participating in the study was done. A written
consent was taken from all patients before the
operation. Sampling method: The last 30 patients
in the surgical database fitting to inclusion and
exclusion criteria

Methods:
Detailed history taking including:

Personal history: Age, sex, occupation and
marital state, patients' socioeconomic status would
be assessed using the socioeconomic scale (SES),
history of chronic diseases including the hyperten-
sion, diabetes mellitus and cardiac diseases, history
of obesity, drug intake or smoking, history of the
current illness: Onset, course and duration of any
complain as breast pain, nipple discharge, and
mass, family history of breast cancer, review of
all previous investigations or radiological exami-
nation,past history (previous operations, chronic
medical diseases, drugs).

Careful clinical examination:

A- General: Blood pressure, pulse, cardiovascular,
neurological and respiration assessment, weight
measurement

B- Investigations: Mammography - MMG, ultra-
sound scan - USS, liver function tests (AST,
ALT, ALP, serum bilirubin, serum albumin,
Prothrombin time and 1.N.R.), serum creatinine,
complete blood count (CBC), HBsAg, HCV
Ab, HBA1C for diabetic patients, lipid profile.

Main outcome measures:

Theincidence of having filtrated positive mar-
gine in paraffin section samle despite having neg-
ative margins by frozen section examination tech-
nique.

Satistical analysis:

All data were collected, tabulated and statisti-
cally analyzed using SPSS 22.0 for windows (SPSS
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Inc., Chicago, IL, USA) & MedCalc 13 for win-
dows (MedCalc Software bvba, Ostend, Belgium).

Data were tested for normal distribution using the
Shapiro Walk test. Qualitative data were represented

as freqyencies and relative percentages. Chi square
test (x ) and Fisher exact was used to calculate
difference between qualitative variables as indicat-

ed. Quantitative data were expressed as mean *
SD (Standard deviation). Sensitivity, specificity,
positive and negative predictive value aswell as
accuracy are expressed as percentages.

Results

Table (1): Demographic distribution of the studied patients.
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Thistable shows that 16.7% of the patients had
non-pal pable breast tumor and 83.3% of the patients
had palpable breast tumor in radiology.

Table (4): Concordance between results of frozen section
analysis and the final paraffin section.

Final section
Frozen Positive Negative
section  (n=10) (n=20) Tod P

N % N %

Postve 8 80 I 5 9(30%)  <0.001
Negative 2 20 19 95  21(70%)
Total 10 100 20 100 30

All patients
(n=30)
Age (years) 47.53+6.82
Mean + SD
<50 years 19 (63.3%)
>50 years 11 (36.7%)
BMI (kg/m?) 25.75+2.64
Mean + SD
Residence:
Rural 17 (56.7%)
Urban 13 (43.3%)

In the studied patients, out of 21 negative mar-
gins by FSA there were 2 of them were positive
in final section with false negative of 5%.

Table (5): Diagnostic value of FSA in ng margin status.

This table shows that mean age of the study
population was 48.53+7.82 years and 63.3% of
them were older than 50 years with mean BMI was
25.75kg/m? and (56.7%) of them were rural.

Table (2): Pathologic tumor size among the studied patients.

All patients (n=30)

Statistic Value 95% CI

Sensitivity 80% 44.39% - 97.48%

Specificity 95% 75.13% - 99.87%

Positive Predictive Value 88.89% 53.6% - 98.23%
(PPV)

Negative Predictive Value  90.48% 73.26% - 97.05%
(NPV)

Accuracy 90% 73.47% - 97.89%

N %
Pathol ogical tumor size (cm)
Mean * SD 2.73+0.964
Tis 4 13.3
T1 18 60
T2 8 26.7

This table shows that 13.3% of the patients
were Tis, 60% of the patients were T1 and 26.7%
of the patients were T2 with mean size was 2.73
+0.964cm.

Table (3): Radiological findings distribution among the studied

patients.
All patients (n=30)
N %
Palpable:
Non- Palpable breast tumor 5 16.7
Palpable breast tumor 25 83.3

This table shows that FSA was significant in
assessing margin status with sensitivity of 80%,
specificity 95%, NPV 94.5%, PPV 88.9% and
accuracy of 90%.

Discussion

Accurate intra-operative assessment of margin
status can overcome such problemsto alarge
extent. Intra-operative frozen section is a suitable
technique for intra-operative assessment of margins
[14].

The use of intraoperative evaluation and frozen
section of surgical marginsisacommon and prac-
tical procedure used in cancer resection of much
organ system [15] .

In previous studies, the authors have accepted
that tumor recurrence rate is extremely higher in
patients who have tumor cells on the surgical
margin of the specimen. Radiotherapy alone cannot
compensate for inadequate surgery [16] .

The study aimed to determine the concordance
between results of frozen section examination
(FSE) and the final paraffin section in assessing
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margin status in breast conservative surgery which
would affect re-excision rates and local control of
disease in patients subjected to FSE.

Thiswas a retrospective cohort study, was
carried out on 30 women with early breast cancer
undergoing breast conservative surgery; at General
Surgery Department, Ain Shams University Hos-
pitals, fromJune 2021 to June 2022.

Analysis of our findings revealed that the mean
age of the study population was 48.53 +7.82 years
and 63.3% of them were older than 50 years with
mean BM| was 25.75kg/m? and (56.7%) of them
were rural.

This comes in comparison with the study of
Anilaet a. [17] which was carried out on a total
of 60 patients with the median age at diagnosis
was 46 years (range 23-71 years); 35% of them
were older than 50 years.

Another study of Farouk et al. [18] which was
evaluated 219 patients with breast cancer with
mean * SD age 48+ 10 ranging from 23-76 years.

Furthermore, the study of Liu et al. [19] was
conducted on atotal of 1,340 breast cancer patients
included in their study. Most BCS patients were
40-60 years old, lived in urban areas, were of the
Han nationality, had medical insurance, had higher
personal income, and were well educated.

In the current study, we found that about 13.3%
of the patients were Tis, 60% of the patients were
T1 and 26.7% of the patients were T2 with mean
sizewas 2.73+0.964.

Whilein the study of Da Silvaet a. [20] in
which mean age was 50.5 years (standard deviation,
SD 10.7). Furthermore, most women were non-
Caucasian (53.8%). At diagnosis, most patients
had outer quadrant (57.9%) and advanced clinical
stage tumors (stage I11: 83.6%; cT3/T4: 85.9%;
cN1-3: 71.3%). In addition, the predominant his-
tological subtype was high-grade (67.3%) and
invasive ductal carcinoma (93.6%).

In another study done by Sezgin et al. [22]
reported that the mean age was 53.8 £ 13.4 years
(median 51, range 31-90). The mean pathologically
determined tumor size was 30.3%£22.2mm (median
25mm, range 7-150mm); the tumor size was deter-
mined to be 29.4+21.1mm (median 24mm, range
6-138mm) with MRI, 20.1+8 mm (median 20mm,
range 5-141mm) with MM, and 20.1 £ 11.4mm
(median 18mm, range 5-66mm) with US. Thirty-
two patients (35.2%) had multifocal or multicentric
breast cancers.

In the study on our hands, about 16.7% of the
patients had non-pal pable breast tumor and 83.3%
of the patients had pal pable breast tumor in radi-

ology.

In agreement with our findings, the study of
Anilaet a. [17] reported that the mean pathol ogical
tumor size was 3.02cm (range 1-4.5cm). The ma-
jority of patients 55 cases (92%) presented with
pal pable breast tumors and these cases had a core
biopsy or fine needle aspiration based pathol ogic
diagnosis prior to BCS. Five patients had radiol og-
ically detected non-palpable tumors.

In aharmony with the study of Anilaet a. [17]
reported that Twenty-nine patients (48.33%) had
pathologically node positive disease of which 18
patients had 1-3 positive nodes and 11 patients had
four or more positive nodes.

However, Li et a. [23] reported that about 60
percent of the women in their study were 50 years
of age or older. Women with small tumors (<2.0
cm in diameter) and women with large tumors (2.1
to 4.0cm in diameter) were uniformly distributed
among the treatment groups. Slightly more than
50 percent of the women had small tumors, and
dlightly less than 50 percent had large tumors.

Frozen-section analysis (FSA) is one of the
most useful methods [24] .

The cornerstone finding of our study was that
about 30% of the patients had positive margins
and underwent additional resections.

In astudy of Tamanuki et a. [25] reported that
21 patients (15%), frozen section analyses (FSA)
revealed positive margins, resulting in immediate
re-excision. In seven of these patients (5%), margins
were persistently positive, and these patients there-
fore underwent mastectomy. Fourteen patients were
successfully re-excised to a negative margin. The
sensitivity and specificity of FSA were 91% and
100%, respectively. Five percent of patients defin-
itively managed by lumpectomy with FSA of mar-
ginsrecurred locally.

Furthermore, in the studied patients, out of 21
negative margins by FSA there were 2 of them
were positive in final section with false negative
of 5%.

Tamanuki et a. [25] reported that among 386
patients not subjected to frozen section for intra-
operative margin assessment because of an imprint
cytology-negative diagnosis, 11 (2.1%) were per-
manent sections-positive, i.e., imprint cytology-
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false-negative. In 47 (34.6%) of 136 imprint cytol-
ogy-positive patients, additional intraoperative
excision was unnecessary due to the frozen section-
negative diagnosis. Therefore, 11 patients (2.1%)
underwent unnecessary excision (false-positive
rate of imprint cytology+frozen section, 19%) and
after undergoing excision, 4 still had positive
margins (permanent sections-positive). The overall
positive margin rate in the final pathology based
on permanent sections was 2.9% (15/522).

Cendan et al. [26] reported that forty-three
patients had positive margins on paraffin-embedded
histologic analysis (44.3%). Accuracy of FSA was
84% when evaluated on a per-case basis, and 96%
on a per-slide basis. False negatives were identified
in 22 patients, affecting the operative pathway of
19 patients (19.6%) and were identified more
frequently in cases of ductal carcinomain situ
(p<0.001). There were no false positives.

Finally; in our study, we found that FSA was
significant in assessing margin status with sensi-
tivity of 80%, specificity 95%, NPV 94.5%, PPV
88.9% and accuracy of 90%.

In ametanalysis of Garciaet al. [14] Sensitivity
and specificity were evaluated in 17 studies; Intra-
operative assessment sensitivity was 0.81, with a
Cl of 0.79-0.83, p=0.0000, and inconsistency (I %)
of 95.1%, which included the analysis of 5,615
testsin total. Specificity was 0.97, with a Cl of
0.97-0.98, p=0.0000, and inconsistency of 90.8%
in the same sample. The accuracy, represented by
the area under the SROC curve, is near to 1.0.

Tamhane et al. [27] reported that the sensitivity,
specificity, PPV, NPV, and accuracy of frozen
section diagnosis for surgical margins were found
to be 100%, 98.71%, 100%, 97.08%, and 99.02%,
respectively. The correlation between frozen section
diagnosis and histopathological diagnosis was
significant with “p” value of 0.0001. The correlation
between TIC and that of histopathological diagnosis
aso was found to be significant which 0.0001 was.
The sensitivity, specificity, PPV, NPV, and accuracy
of TIC for surgical margins were found to be
46.51%, 90.76%, 56.56%, 84.62%, and 86.40%,
respectively.

Schulz-Wendtland et al. [29] performed aretro-
spective analysis of frozen section margin accuracy
compared to permanent sections and showed an
84% concordance, with 24% of the patients requir-
ing immediate re-excision intraoperative of the
lesion and approximately 20% of patients needing
second surgery due to false-negative margins. The
findings of the present study showed an accuracy
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rate of 100% in cases of carcinoma of the breast
for surgical margins.

Chakravorty et al. [30] studied 146 patientsin
2012 with positive resection marginsin 2.7% cases,
with alocal recurrence of 4.3% cases in carcinoma
of the breast patients. In the present study, there
were no positive resection margins on frozen sec-
tions as well as histopathology.

In ameta-analytical study carried out by Esbona
et al. [31] the authors studied five TIC studies and
nine frozen section diagnosis studies to analyze
pooled intraoperative sensitivity and specificity.
The sensitivity of frozen sections (83 + 13%) versus
TIC (72+38%) was not significantly different
(p=0.53). Similarly, the specificity of frozen sec-
tions (95%£8%) versus TIC (97£3%) was not signif-
icantly different (p=0.58). In the present study, the
sensitivity and specificity of frozen section diag-
nosis and TIC were found to be 100%, respectively,
for carcinoma of the breast.

Conclusion:

Intra-operative FSA allows resection of suspi-
cious margins at the time of primary conservative
surgery and resultsin low rates of local recurrence
and second surgeries. There is good concordance
between results of FSA and the final paraffin section
in assessing margin status. Frozen section diagnosis
is an accurate method for the assessment of surgical
margin clearance.

Refer ences

1- BRAY F.,, FERLAY J. and SOERJOMATARAM I.: Glo-
bal cancerstatistics: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancersin 185 countries.
CA Cancer J. Clin., 68 (6): 394-424, 2018.

2- WEISSE., KRUPP J. and SIMMONS J.: The Influence of
Breast Density on the Utility of MarginProbe in Partial
Mastectomy. The American Surgeon, 84 (8): E273-E274,
2018.

3- LOMBARDI A., PASTORE E. & MAGGI S.: Positive
margins (R1) risk factorsin breast cancer conservative
surgery. Breast Cancer: Targets & Therapy, 11: 243, 2019.

4- GROBMYER S.R.,, VALENTE SA. and COPELAND
E.M.: Intraoperative Evaluation of Surgical Marginsin
Breast Conserving Therapy. In The Breast. Elsevier, 637-
642, 2018.

5- WAKSA.G. and WINER E.P.: Breast cancer treatment:
areview. JAMA, 321 (3): 288-300, 2019.

6- SARIN R., SOMSEKHAR S.P. and KUMAR R.: Practical
consensus recommendations for tumor margins and breast
conservative surgery. South Asian Journal of Cancer, 7
(2): 72, 2018.

7- OKELLY PRIDDY C.M., FORTE V.A. and LANG JE.
The importance of surgical marginsin breast cancer.
Journal of Surgical Oncology, 113 (3): 256-263, 2016.



2486 Margin Assessment in Breast Conservative Surgery & Concordance

8- NOWIKIEWICZ T., SRUTEK E. and GL"OWACKA-
MROTEK I.: Clinical outcomes of an intraoperative
surgical margin assessment using the fresh frozen section
method in patients with invasive breast cancer undergoing
breast-conserving surgery-a single center analysis. Scien-
tific Reports, 9 (1): 1-8, 2019.

9- RUBIOI.T., AHMED M. and KOVACST.: Marginsin
breast conserving surgery: A practice-changing process.
European Journal of Surgical Oncology (EJSO), 42 (5):
631-640, 2016.

10- NOWIKIEWICZ T., NOWAK A., WIS NIEWSKA M.:
Diagnostic value of preoperative axillary lymph node
ultrasound assessment in patients with breast cancer
qualified for sentinel lymph node biopsy. Videosurgery
and Other Miniinvasive Techniques, 10 (2): 170, 2015.

11-JN M., KIM JY. and KIM T.H.: Intraoperative Specimen
Mammography for Margin Assessment in Breast-
Conserving Surgery. Journal of Breast Cancer, 22 (4):
635-640, 2019.

12- BLAIR S.L., THOMPSON K., ROCOCCO J., MAL-
CARNE V., BEITSCH P.D., OLLILA D.W., et d.: Attain-
ing negative margins in breast-conservation operations:
I's there a consensus among breast surgeons? J. Am. Coll.
Surg., 209: 608-13, 2009.

13- MORROW M .: Breast conservation and negative margins:
How much is enough? Breast, 18 (3): S84-6, 2009.

14- GARCIA M.T., MOTA B.S,, CARDOSO N., MARTIM-
BIANCO A., RICCI M.D., CARVALHO F.M.,
GONCALVESR., SOARES JUNIOR JM. and FILASS]
J.R.: Accuracy of frozen section in intraoperative margin
assessment for breast-conserving surgery: A systematic
review and meta-analysis. PloS One, 16 (3): €0248768,
2021.

15-RIJAL G.: Understanding the Role of Fibroblasts following
a 3D Tumoroid Implantation for Breast Tumor Formation.
Bioengineering (Basel, Switzerland), 8 (11): 163, 2021.

16- PARK S., PARK H.S,, KIM S.1., KOO J. S, PARK B.W.
and LEE K.S.: Theimpact of afocally positive resection
margin on the local control in patients treated with breast-
conserving therapy. Jpn. J. Clin. Oncal.,41: 600-8, 2011.

17- ANILA K.R., CHANDRAMOHAN K., MATHEWSA.,
SOMANATHAN T. and JAYASREE K.: Role of frozen
section in the intra-operative margin assessment during
breast conserving surgery. Indian J. Cancer, 53: 235-8,
2016.

18- FAROUK O., SENBEL A., SHETIWY M., ATTIA E,,
ABDALLAH A., EL-DAMSHETY O., KHATERA.,
ROSHDY S., ABOUZID A., HOSSAM A., METWALLY
I., HAMDY O., ZAID A., ABDELAZIZ M., ELMET-
WALLY M., FATHI A., HAMED E., WAHAB K., EL-
KASHEF W., HAFEZ M., ZALATA K., HEGAZY M.
and DENEWER A.: The Effectiveness of Intraoperative
Frozen Section Analysis of Safety Marginsin Breast
Conserving Surgery and the Role of Surgeon in Decreasing
the Rate of Positive Margins. Surgical Science, 8: 499-
509, 2017. doi: 10.4236/ss.2017.812056.

19- LIU J, ZHOU D., PAN T., CAOL., YANG Q. and
ZHANG J.: Socioeconomic and clinical factors affecting

the proportion of breast conserving surgery in Chinese
women with breast cancer. Gland Surgery, 11 (2): 341-
351, 2022.

DA SILVA JL., RODRIGUESF.R., DE MESQUITA
G.G., FERNANDESP.V., THULER L. and DE MELO
A.C.: Triple-Negative Breast Cancer: Assessing the Role
of Immunohistochemical Biomarkers on Neoadjuvant
Treatment. Breast cancer (Dove Medical Press), 13: 31-
44, 2021.

22- SEZGIN G., APAYDIN M., ETiT D. and ATAHAN M.K.:
Tumor size estimation of the breast cancer molecular
subtypes using imaging techniques. Medicine and phar-
macy reports, 93 (3): 253-259, 2020.

23-LIP,LIL., XIUB., ZHANGL., YANG B., CHI Y., XUE
J. and WU J.: The Prognoses of Y oung Women With
Breast Cancer (1935 years) With Different Surgical Options:
A Propensity Score Matching Retrospective Cohort Study.
Front Oncol., Feb. 28;12:795023, 2022. doi: 10.3389/
fonc.2022.795023. PMID: 35296009; PMCID:
PMC8919514.

BOLGER J.C., SOLON J.G., KHAN SA., HILL AD.
and POWER C.P.: A comparison of intra-operative margin
management techniques in breast-conserving surgery: A
standardised approach reduces the likelihood of residual
disease without increasing operative time. Breast Cancer,
22 (3): 262-268, 2015.

25- TAMANUKI T., NAMURA M., AOYAGI T., SHIMIZU
S., SUWA T. and MATSUZAKI H.: Effect of Intraoper-
ative Imprint Cytology Followed by Frozen Section on
Margin Assessment in Breast-Conserving Surgery. Ann
Surg Oncoal., Mar. 28 (3): 1338-1346, 2021. doi: 10.1245/
s10434-020-08955-z. Epub 2020 Aug 19. PMID:
32815080.

CENDAN JUAN, COCO DOMINIQUE and COPELAND
EDWARD: Accuracy of Intraoperative Frozen-Section
Analysis of Breast Cancer Lumpectomy-Bed Margins.
Journal of the American College of Surgeons, 201. 194-
8. 10.1016/j.jamcollsurg.2005.03.014, 2005.

27- TAMHANE A.N., SHUKLA S., ACHARYA S,, ACHAR-
YA N., HHWALE K. and BHAKE A.: Intraoperative
Surgical Margin Clearance - Correlation of Touch Imprint
Cytology, Frozen Section Diagnosis, and Histopathological
Diagnosis. International journal of applied & basic medical
research, 10 (1): 12-16, 2020.

28- SCHULZ-WENDTLAND R., DILBAT G., BANI M.R,,
LUX M.P., MEIER-MEITINGER M., et a.: CMOS tech-
nology for intraoperative digital imaging: Can the re-
excision rate after breast surgery be reduced? Geburtshilfe
Frauenheilkd, 71: 525-9, 2011.

30- CHAKRAVORTY A., SHRESTHA A.K., SANMUGAL-
INGAM N., RAPISARDA F., ROCHE N., QUERCI DEL-
LA ROVERE G, et a.: How safe is oncoplastic breast
conservation? Comparative analysis with standard breast
conserving surgery. Eur. J. Surg. Oncol., 38: 395-8, 2012.

31- ESBONA K., LI Z. and WILKE L.G.: Intraoperative
imprint cytology and frozen section pathology for margin
assessment in breast conservation surgery: A systematic
review. Ann. Surg. Oncol., 19: 3236-45, 2012.

20

24

26



Mustafa E. Zakaria, et al. 2487

A8l S At s (o8 (sluolg)l @utE3
1081119 Slanell eud LD (s 3215019
) 2 Al

el H1S Sl e IS Lusbes Lalya ol (il ol puu rékal (il JUiaien Jusyph (dll Ladlaall g hall s gaiel)
stiall] i 5ok cgm] Toloall ¢ 13T samall plaiall Jula3 ams ol e Lsilaall alya was

Wiilas dalyal iy Suall ol Gl yous Llias 87500 Y- angeﬁiua?‘)ﬁlg@cLa_aLubdaballSz Bylally o yal\
ol B‘lw.éjdlweé'a.hYY\,:\qulﬁlY~Y\x3£&a‘umio*3u|eagm‘Lu|L|ﬂl‘a......i‘;i.(s..\ﬂluk.
.AA.;dl'smﬂlJeMJ@ludloliMleMluA;ﬂle

Yo.Vo puuall UK pdi3e basysios T 0+ o 58T agia /.Y ISy i 7.82:448.53 Lialyull pains yae baugio oIS gl
dall o 707V g ¢ SlasIl péall i sall (o /YT i cute busall p6kally (3lais Lok sty pgin (Z07LV) 5 ¥ a/paS
O o AiL] Jlatioad clilanl [pnudis Tanlon] (alsd pgaal gedisall G /¥ + bl S0 pasda 71+ g e lasall aasilly g3kl
paiall Jalas o€ (70 Zacas L3S Db pa i Y1 ansill b g agie ¥ ellin IS cdanall plaall fulad A cya Luskea (Jhalsa ¥
A By A Laplo] L35 Ty /9. 0 Ll Ly53 Laly 790 Lumsiy A+ Hnnaloamy Gholgll Ul pasi i Laga anal

sanall weddl] st any . hall] Ul paski b ST (3l ey ol aduiiall Julad el (s a5 liat sBhinl)
ol Ghallh T3] ol Tishs Tisshe



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

