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ABSTRACT

IntroducƟon: Fine Needle AspiraƟon (FNA) cytology is
a well-established essenƟal, basic diagnosƟc technique for
invesƟgaƟng lumps and lesions at various anatomic sites.
While performing FNA of the breast lumps a quick or rapid
result is desirable to know the nature of the lump and
allay the anxiety of the paƟent. Rapid On-Site EvaluaƟon
(ROSE) is useful to evaluate the cytological smears within
a few minutes. This study aims to evaluate the uƟlity
of Field’s stain in ROSE of breast lesions in arriving at
a diagnosis and its comparison to rouƟne MGG ( May
Grünwald Giemsa) stain. Materials and methods: This
prospecƟve observaƟonal study was conducted from July
2023 to December 2023 at a terƟary care center. A total
of 89 cases with breast lumps were included. Previously
diagnosed caseswere excluded. All the caseswere evaluated
by ROSE using Field’s stain for preliminary diagnosis and
compared later with MGG stain for final diagnosis. The
categorizaƟon of cases was done as per IAC Yokohama
System and further management was advised accordingly.
Results: AŌer first and repeat aspiraƟon 62 (69.6%) cases
were categorized as benign, 12 (13.4%) cases were found to
be malignant whereas 8 (8.9%), 5 (5.6%), 2 (2.24%) cases
were included in the suspicious, atypical and insufficient
categories respecƟvely. CategorizaƟon of the breast lumps
by ROSE using Field stain was in complete agreement with
the MGG stained smears and the final FNA diagnosis and
showed no discrepancy. Conclusion: The use of Field’s stain
for ROSE of breast lumps had comparable staining quality
to MGG which resulted in accurate correlaƟon between
provisional and final cytologic diagnoses with the added

advantage of rapid turnaround Ɵme. Field stain was hence
found to be reliable, cost effecƟve and Ɵme saving when
used for ROSE of breast lumps. Hence the use of this readily
available and affordable stain for ROSE of FNA smears,
especially of breast lumps, can prove to be highly beneficial
for prompt categorizaƟon and triaging of paƟents.

KEYWORDS: Rapid on site evaluaƟon, Breast, Field Stain,
Prompt CategorizaƟon, Triage

INTRODUCTION

Fine needle aspiraƟon cytology is a well-established
essenƟal, basic diagnosƟc technique for invesƟgaƟng lesions
at various anatomic sites. It is a relaƟvely safe, accurate pro-
cedure with a low complicaƟon rate. It has high sensiƟv-
ity and specificity in the diagnosis of malignant lesions. [1]

Stains commonly used for staining FNA smears are Hema-
toxylin & Eosin (H&E), Papanicoloau, and Giemsa. Thewhole
procedure takes 2-3 hours to complete. If the sample is ade-
quate and representaƟve it will lead to a correct diagno-
sis, but inadequate, non-representaƟve will lead to repeat
procedure causing delay in diagnosis, wastage of Ɵme and
resources which increases the anxiety to paƟents. [2] To min-
imize these complicaƟons, the demand for Rapid On-Site
EvaluaƟon (ROSE) has increased in cytopathology laborato-
ries. Rapid on-site evaluaƟon (ROSE) is a procedure that
allows assessment of adequacy of cytological specimens
generally obtained by needle aspiraƟon techniques. [3, 4]

Using a quick staining method, it is possible to have a
smeared cytological slide ready to be evaluated using light
microscopy, within few minutes. [5] It is an immediate, real-
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Ɵme evaluaƟon of fine-needle aspiraƟon smears and biopsy
touch imprints. It is highly advantageous adjunct to any rou-
Ɵne diagnosƟc method using fine-needle aspiraƟon (FNA),
useful for assessment of lesions ormasses from deep-seated
organs. Samples obtained by ROSE can be used for diagno-
sis based on morphologic criteria alone and also for special
ancillary studies, including molecular analysis. It is an effec-
Ɵve way for morphological analysis of samples, ensuring suf-
ficient quanƟƟes and quality of cells for complete diagnosƟc
workup. The reported rate of non-diagnosƟc (ND) FNA is as
high as 20%. [6] Several studies concluded that ROSE resulted
in a significant decrease in the number of non-diagnosƟc
cases. ROSE has various advantages like reduced addiƟonal
sampling and turnaround-Ɵme, cost-effecƟve with improve-
ment in diagnosƟc yield. [7]

ROSE performing laboratories commonly use a variety of
quick stains like Wright-Giemsa, Diff-Quick, Papanicolaou,
which are costly. Stains like Toluidine Blue are cheaper
but stains only the nucleus due to which cell morphology
cannot be appreciated. Field stain is a Romanowasky’s
stain, which comprises Field stain A and B. ComposiƟon of
Field stain A is methylene blue, azur, disodium dihydrogen
phosphate anhydrous, potassium dihydrogen phosphate
anhydrous and disƟlled water. ComposiƟon of field stain B is
eosin powder, disodium dihydrogen phosphate anhydrous,
potassium dihydrogen phosphate anhydrous and disƟlled
water. Some studies have concluded that Field’s stain has
staining quality comparable to convenƟonal Giemsa stain for
both qualitaƟve and quanƟtaƟve analysis. This stain is used
as a quick stainingmethod for detecƟon ofmalaria and filaria
parasites in screening camps. [8] The advantages of Field stain
are rapid staining Ɵme, only 2 reagents with 70% alcohol as a
fixaƟve are required, inexpensive, high reproducibility, good
correlaƟon with histological diagnosis, helpful for detecƟon
of blood parasites and fungi. [9] However, this stain has
few limitaƟons like not being ideal for thin smears, limited
cellular details and potenƟal for overstaining. [8]

Aims and ObjecƟves

• To evaluate the uƟlity of Field Stain in ROSE in arriving
at a diagnosis in comparison to rouƟne stains (MGG).

• Screening for adequacy of FNA smears of breast lumps
using Field’s stain.

MATERIALS AND METHODS

Study Design: This was prospecƟve observaƟonal study.

Source of data: Data from paƟents presented with breast
lump in the cytology outpaƟent clinic was collected.

Study duraƟon and locaƟon: This study was conducted
between July 2023 to December 2023 in the Department of
Pathology at terƟary care center.

Sample size: A total of 89 cases were included in this
study.

Inclusion criteria: PaƟents presentedwith breast lump for
the first Ɵme were included.

Exclusion criteria: Already diagnosed cases were
excluded.

Procedure and Methodology: Detailed clinical history
was taken along with findings of radiological and previ-
ous laboratory reports. Thorough physical examinaƟon
of paƟents was done. Non-guided FNA and whenever
required ultrasound- guided FNA was performed without
local anesthesia using 23G needle, 10 ml syringe and aspi-
raƟon gun. The aspirated material was spread on slides to
make smears. One smear for ROSE was fixed in absolute
alcohol or methanol and air dried rapidly. The fixed smear
was then dipped in Field stain B 15 Ɵmes and washed in
water. Then the smear was dipped in Field stain A 20 Ɵmes,
washed in water and air dried. The Field stained smear was
evaluated for ROSE to make a preliminary diagnosis. The
other air dried smears were stained with MGG stain as per
rouƟne procedure for final diagnosis. The evaluaƟon was
not blinded as clinical examinaƟon and radiological invesƟ-
gaƟons like ultrasonography were necessary for correlaƟon.
The mulƟple observers were involved with no interobserver
variability in arriving at a preliminary diagnosis.

The reporƟng was carried out using IAC Yokohama
System for ReporƟng Breast FNA Cytopathology to make a
preliminary diagnosis. The criteria adopted for adequacy
of smears was seven epithelial groups each consisƟng of
20 or more epithelial cells along with presence or absence
of myoepithelial cells [10]. If fewer than 7 epithelial groups
found smears were labelled as scanty cellular while smears
with more than 10 epithelial groups were labelled as highly
cellular.

In those cases where iniƟal FNA yielded scanty cellularity,
repeat FNA was immediately done, and smear was stained
using Field stain and ROSE revaluaƟon was again done.
Smears stained with Field Stain were later compared with
MGG stained smears. The features that were compared
included cellmorphology, background, stroma and any other
addiƟonal features. Preliminary diagnosis on ROSE was also
compared with final specific cytopathology diagnosis that
was offered on MGG.

StaƟsƟcal Methods: Data were analyzed using the SPSS
soŌware version 22.0. DescripƟve staƟsƟcs such as means
and standard deviaƟonswere used to summarize conƟnuous
variables, and frequencies and percentages were used for
categorical variables. Kappa staƟsƟcs was used to measure
the level of agreement. SensiƟvity, specificity, posiƟve
predicƟve value, negaƟve predicƟve values were calculated.

OBSERVATIONS AND RESULTS

A total of 89 cases presented with breast lump were
included in this study. Majority of cases were in the age
group of 11 to 20 years (26.96%) followed by 21 to 30 years
age group (25.84%). The age range was 15 years to 86 years
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and mean age (±SD) was 32.93 (±8.48) years. There were 3
males while the remaining 86 were females. Table 1 shows
age-wise distribuƟon of cases.

Age Group
(years)

Number of cases Percentage

11-20 24 26.96%

21-30 23 25.84%

31-40 17 19.10%

41-50 12 13.48%

51-60 10 11.23%

>61 3 3.37%

Table 1: Age-wise distribuƟon of cases with breast lumps

AŌer the first aƩempt of FNA, all caseswere evaluated and
categorized as per Yokohama system. ROSE of Field stained
smears revealed scant cellularity in 12 cases, whilemoderate
cellularity and high cellularity were observed in 46 and 29
cases respecƟvely. So, a total of 12 cases were categorized
as Insufficient aŌer ROSE of the first FNA. Repeat FNA was
done immediately in these 12 cases. Of these 12 cases, ROSE
revealed that repeat FNA yielded cellular smears in 10 cases
which were re-categorized as per Yokohama system, while
scant cellularity was again obtained in 2 cases that were
included in the Insufficient category and biopsy was advised.

62 (69.6%) cases were categorized as benign that included
54 benign cases aŌer first aspiraƟon and 8 cases aŌer imme-
diate repeat aspiraƟon that had iniƟally been categorized as
insufficient. 12 (13.4%) cases were found to be malignant
aŌer ROSE of which 11 cases were categorized as malignant
aŌer first aspiraƟon and 1 case aŌer repeat aspiraƟon. 8
(8.9%) cases were included in the suspicious category which
included 1 case aŌer repeat aspiraƟon and 5 (5.6%) cases
were in atypical category.

Table 2 shows categorizaƟon of cases as per Yokohama
system aŌer ROSE.

CategorizaƟon of the breast lumps by ROSE using Field
stain were in complete agreement with the MGG stained
smears and the final FNA diagnosis and showed no discrep-
ancy (Kappa=1 with 95% CI- 1.0 to 1.0). Overall sensiƟvity of
this studywas 97.75% (95% CI- 92.12% to 99.73%)while Pos-
iƟve predicƟve value was 100% (95% CI- 95.85% to 100%).

DISCUSSION

FNA is a mulƟstep process, and many factors have the
potenƟal to affect the overall diagnosƟc yield. [11] Role of
ROSE has been evaluated for assessing adequacy in various
organs especially during advanced aspiraƟon cytology tech-
niques like CT guided FNA, endoscopic ultrasound-guided
(EUS), transbronchial aspiraƟon cytology. With the use of

Figure 1: Highly cellular smear comprising benign epithelial
cells in clusters, stromal fragments and dispersed bare
bipolar nuclei in a clean background (Field stain) 10X

Figure 2: Duct carcinoma- Large cells with pleomorphic
hyperchromaƟc nuclei and scant tomoderate cytoplasm (a-
Field, b-MGG 40X) with stromal infiltraƟon and extensive
fibrosis (c,d- Field 40X)

Figure 3: ElderlymalewithDuct Carcinoma (a columnar cell
change in Field, b-MGG 40X), muscle infiltraƟon and fibrin
strands (c,d- Field 40X)
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Categories
ROSE (Field stain) Management (As per

ROSE)
Final FNA
Report (MGG)

Management (As per
Yokohama System)1st FNA Repeat FNA*

Insufficient 12 (13.48%) 2 (2.24%) Repeat FNA (aŌer 1st)
CNB (aŌer repeat FNA)

2 Repeat FNA or Core
Needle Biopsy

Benign 54 (60.67%) 62 (69.66%) Reassurance & further
management
pre-planned

62 Follow up aŌer 6
months/Surgical
intervenƟon

Atypical 5 (5.61%) – Follow up & wait for Final
FNA report

5 Follow up with repeat
FNA/ Advice for CNB

Suspicious 7 (7.86%) 8 (8.98%) Wait for Final FNA report 8 Advice for
CNB/Immediate
surgical intervenƟon

Malignant 11 (12.35%) 12 (13.48%) Immediate surgical
opinion

12 Advice for
CNB/Immediate
surgical intervenƟon

Total 89 89

(*Repeat FNA done immediately aŌer ROSE yielded cellular smears based on which the 10 cases categorized as Insufficient could be re-categorized.)

Table 2: CategorizaƟon of cases as per Yokohama system aŌer ROSE using Field’s stain and Final FNA report using MGG
stain

CategorizaƟon by ROSE using
Field stain

MGG stained report Final Specific Cytodiagnosis

Insufficient (2) Insufficient (2) -

Benign (62) Benign (62) MasƟƟs-4, Galactocoele-4, GynaecomasƟa-2, Benign
Breast Lesion (BBL) - 12, Fibroadenoma-40

Atypical (5) Atypical (5) Phyllodes- 2, ProliferaƟve Breast Disease (PBD)- 3

Suspicious (8) Suspicious (8) PBD with Atypia-8

Malignant (12) Malignant (12) Ductal malignancy- 12

Table 3: Comparison of diagnosƟc categories between MGG-stained smears, Field-stained smears and Final cytodiagnosis

Figure 4: Duct Carcinoma. Comparable paƩerns on Field
stain smear (crisp cellularmorphology) and histopathology.
(a- acinar paƩern, b- trabecular paƩern 40X)

ROSEmany studies have shown that paƟents may spend less
Ɵme in the hospital and require fewer diagnosƟc procedures
and surgical intervenƟons with minimum complicaƟons. [12]

ROSE technique also allows for preliminary diagnosis so that
addiƟonal material can be requested for ancillary studies
such as flow cytometry, microbiology cultures, or molecular
studies. [6] A recent meta-analysis of studies found an over-
all improvement of 12% in adequacy rates with ROSE but
variaƟons may be there according to the iniƟal adequacy
rate without ROSE. [13, 14] A recent study by Agrawal N. et
al [15] integrated the use of ROSE alongwith the InternaƟonal
Academy of Cytology (IAC) Yokohama System for ReporƟng
Breast Fine Needle AspiraƟon Biopsy Cytopathology. The
observaƟon of the study was that there was improvement
in the accuracy of diagnosis of breast lesions, decreased
missed diagnoses by reducing number of insufficient cases,
improved concordance between cytology and subsequent
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biopsy reports along with a standardized reproducible sys-
tem for the monitoring and audiƟng of breast pathology ser-
vices and improved training at pathology centers.

A wide variety of cytologic stains (such as Haematoxylin
and Eosin, Pap and May Grunwald Giemsa stain) are
employed for staining of rouƟne FNA smears across different
laboratories. The average Ɵme required for fixaƟon and
staining of the smears varies for different stains, with air-
dried smears stained with MGG stain requiring the least
Ɵme that is around 20 minutes. For ROSE, stains like
rapid H&E, ultra-fast PAP, toluidine blue, brilliant cresyl blue
(BCB), and Diff-Quik have been used in various research
arƟcles. [16, 17] Some studies have used toluidine blue but
there are disadvantages like high false posiƟvity rate and low
specificity in staining dysplasia. [18]

In the present study ROSE of breast lesions was done
using Field’s stain. The main objecƟve of this study was to
evaluate the pracƟcability of Field’s stain in ROSE smears.
Field stain was chosen because this stain is rouƟnely used for
examinaƟon of peripheral blood smears in various diagnosƟc
camps held in remote Peripheral Health Care centers besides
being cheap and readily available with good staining quality.
So, it negates the need to carry any extra reagents or
equipment.

It is a water based stain that provides good nucleo-
cytoplasmic definiƟon on air-dried alcohol fixed slides.
Staining procedure by Field stain is extremely fast which
takes less than a minute to be completed. Immediate
screening of the smear can be done, and if the smears
are found to be insufficient, repeat FNA can be performed
immediately. Another advantage of using Field stain in ROSE
is that the slide can be examined without mounƟng with
DPX which further reduces Ɵme and expenditure. So, the
overall turnaround Ɵme is rapid while being cost effecƟve.
To the best of our knowledge, none of the previous research
arƟcles have used this readily available and affordable Field
stain in ROSE. Detailed cell morphology, arrangement of
cells, stromal and muscle infiltraƟon, and fibrosis if any can
be very well appreciated in smears stained with Field stain.
This was the major reason for total concordance of results
between Field stain and MGG stain. And in few cases the
cell arrangements observed on smears stained with Field
stain were comparable to the subsequent histopathology
secƟons.

Mean age in our study was 32.93 years which is compara-
ble with studies done by Kanchan Kothari et.al. [19] and Aste-
ria H. Kimambo et.al. [20] Age range in our study was 15 years
to 86 years while it was wider in range in study done by Kan-
chan et.al. [19] and in concordancewith study done by Asteria
H. Kimambo et.al. (18 to 75 years) [20] and Yadav et.al. (18
years to 74 years) [21]. Most of the paƟents in our study were
females (86 of 89, 96.6%) as it was in the study by Asteria H.
Kimambo et.al (48 of 50, 96%). [20]

In the present study, the adequacy rate obtained aŌer
first aspiraƟon was 84.2% which increased to 97.7% aŌer

repeat aspiraƟon was done in those cases that were
categorized as insufficient aŌer ROSE with the use of Field
stain. The increase in adequacy has also been reported
in other studies [1]. In the study by Asteria H. Kimambo
et.al [20] among preliminary diagnoses 92% cases were
benign while 8% cases were malignant and aŌer final
cytologic review 76% cases were benign and 20% cases
were malignant. No difference was observed in the present
study between preliminary diagnoses using Field stain and
the final FNA diagnosis using MGG stain and also in terms
of cell morphology, stroma, background staining and other
features. In the present study, the maximum number of
cases was benign (69.6%) who were reassured in the first
visit itself and further management could be planned as
per the paƟent’s convenience. In 4 cases FNA proved
to be therapeuƟc as it yielded milky aspirate, and the
lumps regressed completely aŌer aspiraƟon. In these 4
cases, though the smears showed scant cellularity, lipo
proteinaceous material was observed in the background
with few foamy cells. CorrelaƟng the cytological features
with history of lactaƟon and with the ultrasound findings,
these cases were categorized as Benign and interpreted as
Galactocoele and repeat FNA was not required. 13.4% cases
were categorized asmalignant whowere advised immediate
surgical consultaƟon that helped decrease the Ɵme period
between final FNA report and further surgical management.
The cases (14.5%) in the atypical and suspicious categories
had to wait for the final FNA report but were informed about
the provisional diagnosis and further possible management
aŌer ROSE. However, it was observed that there was total
correlaƟon of the provisional diagnoses and final diagnoses
in all cases included in these two categories. Hence in these
cases also ROSE with Field staining of smears can be used for
prompt reports.

SensiƟvity of this study was 97.75% with PosiƟve predic-
Ɵve value of 100%. There was a very low false negaƟve rate
(2.24%) with no false posiƟvity. This was in concordance
with studies done by Kanchan et.al. [19] and Joy et.al. [2]

Breast lesions were included in this study as these are the
most common lesions encountered in the cytology OPD of
the TerƟary Care Center where this study was conducted.
The incidence rate of breast cancer is increasing in relaƟvely
younger age groups (25-49 years) with an incidence of
32.89%. [22] Though radiologic screening procedures like
mammography are readily available in India, they are not
easily accessible and affordable to paƟents in peripheral
regions and in remote areas. Core Needle Biopsies too are
best done under guidance at higher centers, and specifically
in those cases where Duct Carcinoma is suspected. FNA
of breast lumps is an established technique for diagnosing
palpable breast lesions which is safe, effecƟve, economical,
and accurate. FNA along with staining of smears with Field
stain and ROSE can prove to be invaluable as a screening
technique in Peripheral Health Care centers and in diagnosƟc
camps held in remote areas. The advantages of using Field
stain for ROSE as already stated are that evaluaƟon of breast
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lumps or any other lesion can be done in a diagnosƟc
camp at a remote center with no added financial burden
and can be completed rapidly so that the paƟent can be
issued a preliminary report within a few minutes. And
most importantly it can help in the triage of paƟents into
those who require immediate surgical referral to terƟary
health care centers as against those who can plan their visit
for a later date. This holds significance considering the
underprivileged secƟon of society living in remote areas that
do not have easy and ready access to higher health care
centers.

CONCLUSION

ROSE using Field stain is a quick and easy method in
making provisional diagnosis in paƟents with breast lumps.
In the present study it was observed that using Field
stain for ROSE had comparable staining quality to MGG
which resulted in accurate correlaƟon between provisional
and final diagnoses. Field stain is readily available and
commonly used in diagnosƟc camps In Indian rural seƫngs
and hence can be easily used for screening breast or any
other superficial lump paƟents in health camps without
any added burden on budget. In government hospitals the
majority of paƟents are poor who cannot afford mulƟple
visits to higher centers. So, further line of management
can be decided immediately in one visit, minimizing delay
in diagnosis and repeated visits. Once validated, this would
definitely help in paƟent care in seƫngs where diagnosƟc
services are limited. Thus, ROSE can definitely blossom in
Field!.
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