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Abstract 
 
Background: The cytomorphological features in the distinction between phyllodes 
tumour (PT) and fibroadenoma (FA) on fine needle aspiration biopsy (FNAB) remains 
challenging because of the biphasic nature of these lesions and the rarity of PT.  
Methods: FNAB smears of histologically confirmed PT (N = 26) and FA (N = 78) 
cases were retrieved from a retrospective database interrogation from the 
Department of Cytology/Tissue Pathology, ICPMR Pathology West (Cerner 
Millennium) in Westmead Hospital. For each case two smears were selected, de-
identified and independently reviewed by four observers comprising two cytologists 
and two cytopathologists. Cytological parameters examined included detailed 
evaluation of smear cellularity, epithelial and stromal components as well as the 
smear background.  
Results: The cytological features of moderate to marked stromal cellularity and 
stromal nuclear atypia were more evident in PT than in FA, identified by three out of 
four observers. The epithelial characteristics, presence of macrophages, 
multinucleated giant cells and blood vessels showed no statistically significant 
differences in the distinction between the two lesions.  
Conclusion: The results of this study indicate that in all of the cytological features 
assessed for PT and FA, no single cytological feature was found to be statistically 
significant in identifying PT across all observers. This reflects the overlap of 
cytological features seen in these lesions. FNAB cytology cannot reliably distinguish 
FA and PT. 
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Introduction 
 
The diagnosis of breast cancer is based on a triple test approach comprising clinical, 
radiological and pathological examinations.1 Pathological examinations consist of 
histological and/or cytological assessments. With the application of the triple test 
approach benign, malignant and fibroepithelial breast lesions can be diagnosed. The 
investigation of fibroepithelial lesions often requires the use of fine needle aspiration 
biopsy (FNAB) and/or core biopsy. Fibroepithelial lesions are biphasic neoplasms 
with the characterisation of epithelial and stromal component proliferation.2-4 These 
lesions are classified into lactating adenoma, tubular adenoma, fibroadenoma (FA) 
and phyllodes tumour (PT) based on histological morphology.4 Currently, PT 
diagnosed on histology remains the gold standard for diagnosis and grading.5 
 
PT of the breast was initially termed cystosarcoma phyllodes by Müller in 1838 based 
on the tumour’s leaflike projections into cystic spaces.6,7 This terminology is no 
longer used because more than 70% of PTs do not exhibit this cystic degeneration.6 
The tumours are biphasic, characterised by proliferation of epithelial and stromal 
components, with stromal proliferation being more pronounced.8 PTs are classified 
as benign, borderline (low grade malignant) or malignant based on histological 
features.2 Tse and Tan8 reported the recurrence rate for the different categories of 
PT, with 10% to 25% for benign PT, 32% for borderline and 40% for malignant. Only 
0.3% to 1% of all breast neoplasms are classified as PT, which represents 2% to 3% 
of fibroepithelial lesions.9 An overlap of histological and cytological features is seen in 
the spectrum of fibroepithelial lesions, however the management differs even at the 
benign end of the spectrum. PT is usually managed with excision with a rim of 
uninvolved tissue.3,10,11 
 
Conversely, FA is the benign entity of fibroepithelial lesion that does not progress. 
These lesions may be managed conservatively and only require excision if large or 
symptomatic. The clinical and radiological features for PT and FA are very similar, 
however PT may have a history of rapid tumour growth. FNAB and core biopsies are 
commonly used as diagnostic tools for breast lesions. FNAB is a well-established 
technique with minimal complications, the ability to provide Rapid On Site Evaluation 
(ROSE), is low cost, and minimises patient waiting time and anxiety.12,13 When an 
inexperienced aspirator performs FNAB sampling error increases. However, 
sampling error can become more pronounced for PT because of the 
biphasic/heterogeneous nature of this lesion. 
 
Core biopsy is a more invasive procedure that takes longer to process in the 
laboratory and is more expensive.13 Sampling error and crush artifact may hamper 
interpretation of both FNAB and core biopsy.13 A few studies have identified the 
benefit of core biopsy over FNAB in the distinction between PT and FA. Jacklin et 
al.14 reported a higher accuracy in core biopsy as a supplement for the diagnosis of 
fibroepithelial lesions, and that core biopsy was better at differentiating benign PT 
from FA than FNAB. In addition Foxcroft et al.15 found that core biopsies were more 
accurate in diagnosing PT when the lesion is small because PT are heterogeneous in 
nature, and single or possibly multiple FAs may be present within the PT. Lee et al.16 
have found that the diagnostic accuracy in core biopsy for fibroepithelial lesions is 
largely dependent on the material sampled rather than on histological 
misinterpretation. 
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The low sensitivity of PT by FNAB cytology is due not only to the heterogeneous 
nature and the rarity of the lesion, but more importantly to the under-recognition of 
the morphological features. Thus, several articles have attempted to identify 
distinguishing cytomorphological features in PT and FA. In view of the overlap in 
clinical and radiological features of PT and FA, FNAB (being a less invasive, rapid 
technique) may be used as the primary biopsy method instead of core biopsy despite 
its lower sensitivity. This may lead to PT being under-diagnosed as FA in which case 
the lesion would not be excised. 
 
FNAB has been a valid and useful tool for the diagnosis of palpable and impalpable 
breast lesions over the past 60 years with a sensitivity range of 90% to 95%.13  
However the sensitivity on FNAB is at 40% for fibroepithelial lesions, 25% to 70% for 
diagnosing PT and 68% to 97% for the diagnosis of FA.17,1,18 The sensitivity for PT 
on FNAB cytology currently remains at a low level because of the biphasic nature of 
this lesion leading to a higher incidence of sampling error. Furthermore, because of 
the rarity of PT the recognition and the presentation of the cytomorphological 
features are under-recognised. The aim of this study was to thoroughly examine the 
cytomorphological features on histologically confirmed cases of PT and FA in an 
attempt to establish distinguishing features on FNAB cytology.  
 
 
Materials and Methods 
 
Histologically confirmed cases with corresponding FNAB smears, from 95 female 
patients, diagnosed either on core biopsy, vacuum-assisted core biopsy, excision 
biopsy or hook-wire localised excision, were retrieved from a retrospective database 
interrogation from the Department of Cytology/Tissue Pathology, ICPMR Pathology 
West (Cerner Millennium) in Westmead Hospital between 1999-2013. Ethics 
approval for this study was obtained from Westmead ethics committee, approval 
number HREC2014/6/6.6(4027)QA. 
 
The retrospective study comprises of histologically confirmed cases of 26 PTs with 
22 benign, 2 borderline and 2 malignant, as well as 78 FAs as control. In each 
instance, a radiologist or breast physician performed the FNAB under ultrasound 
guidance using 22 gauge needles. The number of passes ranged from 1 to 4 and 
with each pass direct smears made were either air-dried May-Grünwald-Giemsa 
(MGG) stained or alcohol-fixed Papanicolaou-stained. For each case two smears 
were selected, de-identified, independently reviewed and smears were scanned 
blindly by four observers. The observers consisted of two cytologists and two 
cytopathologists. They were made aware that the cases consisted of a mixture of 
FAs and PTs.  
 
Following a tick box review format, the cytological parameters examined were smear 
cellularity graded (in a scale from mild, moderate to marked) and proportion of 
stromal fragments (≤10%, 20-40%, 50-80%, >80%). The stromal and epithelial 
components, as well as the smear background, were assessed in detail. For the 
stromal component the cellularity of stromal fragments (nil/mild or moderate/marked), 
cell borders (well defined or ill-defined edges), nature of fragment (fibromyxoid or 
fibroblastic pavement), nuclear shape (spindle, plump, oval, round), nuclear atypia 
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(absent or present) and mitoses (absent or present) were assessed. The cytological 
features assessed for epithelial components were degree of nuclear crowding 
(nil/mild or moderate/marked), epithelial architecture (flat, folded, club-like, branching, 
blunt, monolayered or complex fragments and the presence of myoepithelial cells), 
epithelial characteristics (apocrine metaplasia or hyperplasia), nuclear atypia (absent 
or present) and mitoses (absent or present). For smear background, the cellularity of 
dispersed cell population of the stripped nuclei was expressed as nil/occasional and 
numerous. The nuclear shape of the stripped nuclei in the background was identified 
as spindle, plump, oval or round and the proportion of these nuclei examined under 
(x20) magnification was estimated at ≥30% or <30%. In addition, the presence or 
absence of macrophages, multinucleated giant cells and blood vessels were also 
scored as present or absent. 
 
Statistical analyses were performed on IBM SPSS statistics version 22 software. A 
multivariate analysis was performed using the chi-squared or Fisher’s exact test with 
a post hoc Benjamini-Hochberg test. For this study, a cytological feature would be 
considered at a significant level, if at least three observers scored with P values ≤ 
0.05 and/or with marginal P values (0.05 < P ≤ 0.1). The interobserver variability 
between the cytologists, as well as the interobserver variability between the 
cytopathologists, was determined using Cohen’s kappa scores. Based on Landis and 
Koch19, kappa score interpretation with poor agreement (κ = <0.00), slight agreement 
(κ = 0.00-0.20), fair agreement (κ = 0.21-0.40), moderate agreement (κ = 0.41-0.60), 
substantial agreement (κ = 0.61-0.80) and almost perfect agreement (κ = 0.81-1.00) 
were used.  
 
 
Results 
 
Study cohort 
In this study the cases consisted of 21 patients with histologically confirmed PT. 
Twelve patients (57%) had lesions in the left breast, eight patients (38%) had lesions 
in the right and one patient (5%) had lesions in both breasts. Of these 21 patients, 
four of the patients each had a total of two lesions and one other patient had three 
lesions sampled, thus making a total of 26 cases. Of the 26 histologically confirmed 
diagnoses of PT there were two malignant (8%), two borderline (8%) and 22 benign 
(84%) diagnoses. The mean age for patients with PT was 37, with an age range from 
17 to 56 years. Seventeen patients of the histologically confirmed PTs had lesion 
size included as part of the clinical information. From the 17 patients the smallest 
lesion was 1.8mm, the largest was 40mm and the median at 15.8mm. 
 
The study also included 74 patients diagnosed with FA on histology as part of the 
control cohort. Thirty-six (49%) patients had lesions in the left breast, thirty-seven 
(50%) had lesions in the right and one patient (1%) had lesions in both breasts. From 
the 74 patients, four had two lesions sampled from the one breast, thus making a 
total of 78 cases of histologically confirmed FAs. The mean age for patients with FA 
was 42, with an age range from 11 to 65 years. Lesion size was noted in 37 patients 
with the smallest lesion at 6mm, the largest at 90mm and the median lesion size at 
16.8mm. 
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Correlation of cytological diagnosis and histological diagnosis 
The cytology reports were reviewed and correlated with the final histological 
diagnosis. Of the 26 cases of histologically confirmed PTs, eight (31%) were 
diagnosed on cytology as atypical, thirteen (50%) cases diagnosed cytologically as 
FA, four cases (15%) as benign breast pattern and one case (4%) was rendered 
insufficient (Table 1). A cytological diagnosis of FA, benign breast pattern and 
insufficient were considered as a false negative diagnosis from the total of 26 
histologically confirmed PT. Thus the false negative rate was calculated at 69%. In 
the event of hypercellular stromal fragments, PTs are considered as part of the 
differential diagnosis as shown in figure 1 and a diagnosis of atypical/PT cannot be 
excluded was given. However, when the cellularity of stromal fragments was mild to 
moderately cellular, a false negative diagnosis of a FA is more likely to occur as 
shown in figure 2.  
 
Table 1. The cytological diagnoses of 26 histologically confirmed cases of benign, borderline 
and malignant PT  
 
Cytological Diagnosis Number of cases Histological Diagnosis 
  Benign PT Borderline PT Malignant PT 
Insufficient 1 - - 1 
Benign Breast Pattern 4 4 - - 
FA 13 11 1 1 
Atypical/PT 6 5 1 - 
Atypical cell pattern 2 2 - - 

 
 

 
Figure 1.  (A) A hypercellular stromal fragment showing nuclear variability in a histologically confirmed 
PT, cytologically diagnosed as atypical and a PT cannot be excluded (Papanicolaou-stain x10 
magnification (B) Higher magnification (Papanicolaou-stain x20 magnification) (C) and (D) Presence of 
prominent nucleoli identified at x60 magnification (Papanicolaou-stain) 

A	 B

C D

Prominent nucleoli
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Figure 2. (A) A less cellular stromal fragment with mild stromal nuclear atypia showing nuclear 
enlargement, anisonucleosis, variability in chromatin distribution and distinct nucleoli in a histologically 
confirmed PT, initially cytologically diagnosed as FA (Papanicolaou-stain x20 magnification) (B) Higher 
magnification (Papanicolaou-stain x40 magnification) (C) Presence of prominent nucleoli identified at 
x60 magnification (Papanicolaou-stain) 
 
Of the 78 FA cases, 31 (40%) were diagnosed on cytology as FA, 15 (19%) as 
benign pattern and 32 (41%) as atypical (Table 3). From the sample of 78 
histologically confirmed FAs, a total of 32 cases with a cytological diagnosis of 
Atypical/PT and Atypical cell pattern were considered as a false positive diagnosis 
and thus the false positive rate was calculated at 41%. The nine cases of 
histologically confirmed FAs with a cytological diagnosis of atypical where a PT 
cannot be excluded were based on the presence of hypercellular stromal fragments. 
Figure 3, illustrates the presence of hypercellular stromal fragment from a case of 
histologically confirmed cellular FA with a cytological diagnosis of atypia, a PT cannot 
be excluded. In addition, 23 of the histologically confirmed FAs were reported as 
atypical cell pattern and a papillary lesion cannot be excluded based on the presence 
of columnar cells, some focal epithelial nuclear atypia and increased cell dispersal. 
 
Table 2. The cytological diagnoses of 78 histologically confirmed cases of FA 
 
Cytological 
Diagnosis 

Number of 
cases 

Histological Diagnosis of FA 

  Typical 
FA 

Sclerosed 
FA 

Complex 
FA 

Myxoid 
FA 

Cellular 
FA 

Hyalinised 
FA 
 

Benign Pattern 15 10 3 1 1 -  
FA 31 23 1 - - 6 1 
Atypical/PT 9 4 1 - - 4 - 
Atypical cell 
pattern 

23 18 - 1 2 1 1 

 
Furthermore, based on this study, the sensitivity and the specificity of FNAB for the 
diagnosis of PT can be determined, assuming a cytological diagnosis of atypical cell 
pattern and atypical/PT as a positive test result shown in Table 3. The sensitivity of 

A	

C	B	

Prominent nucleoli 
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FNAB for diagnosing PT is 31% with a 95% confidence interval (CI) between 16% 
and 50%. The specificity of FNAB for diagnosing PT is at 59% with a 95% CI 
between 48% and 69%.  
 
 
Table 3. Sensitivity and specificity on FNAB for the cytological diagnosis of PT 
 
Cytological diagnosis - Atypical cell pattern or Atypical/PT Histological diagnosis - PT 

 Absent Present 
Absent 46 (TN) 18 (FN) 
Present 32 (FP) 8 (TP) 

Total 78 26 
 Specificity=59% Sensitivity=31% 
TN - True Negative; TP - True Positive; FN - False Negative; FP – False Positive 

 
 

 

 
Figure 3. (A) Hypercellular stromal fragment with stromal nuclear variability present from a case of 
histologically confirmed cellular FA with a cytological diagnosis of atypia, a PT cannot be excluded 
Papanicolaou-stain x20 magnification (B) Higher magnification (Papanicolaou-stain x40 magnification) 
(C) An absence of prominent nucleoli under x60 magnification (Papanicolaou-stain) 
	
Identification of cytological features predictive of PT 
The cytological features assessed for each tumour type for all observers are shown 
in Tables 3-5. Table 6 lists sixteen cytological features with P - values ≤ 0.05 as well 
as marginal P - values (0.05 < P ≤ 0.1) identified by the four observers. The 
remaining cytological features assessed showed no statistically significant 
differences. A cytological feature would be considered to be at a significant level if at 
least three observers scored it with P - value of ≤ 0.05 and/or with marginal P - 
values (0.05 < P ≤ 0.1). From Table 6 the cytological features of numerous dispersed 
population of the stripped nuclei, moderate and marked stromal cellularity as well as 
the presence of stromal nuclear atypia had P values ≤ 0.05 and/or marginal P - 
values present in at least three observers. Overall, there were no significant 
differences in the cytological features of stromal components assessed by the four 
observers as shown in Table 3 and Table 6. The epithelial component characteristics 
in relation to cellularity and architecture, as well as features of apocrine metaplasia or 
hyperplasia were found to be ineffective in distinguishing PT from FA (Tables 4 and 
6). Spindle nuclear shape of the stripped nuclei was found only to be significant by 
observer 2 (Table 6). For this study, as identified in all observers the presence of 

A	
	

B	 C
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macrophages, multinucleated giant cells and blood vessels were unreliable 
cytological criteria in the distinction between the two tumour groups (Tables 5 and 6).  
 
A Benjamini-Hochberg correction with a false discovery rate of 0.05 was used for all 
observers after which there was no statistically significant difference between any of 
the cytological features assessed. However, from the thirty-four cytological features 
assessed by the four observers, seven cytological features generated a P -value of ≤ 
0.05 identified by at least one observer. A P - value of > 0.05 to 0.1 is considered 
here as marginal significance for inter-observer comparative purposes. From Table 6, 
cellularity of dispersed population was found to be statistically significant by observer 
1 (P = 0.012) and observer 3 (P = 0.05), marginal significance by observer 2 (P = 
0.085) and observer 4 (P = 0.08).  Stromal cellularity was found to be statistically 
significant by observer 1 (P = 0.012) and two other observers had marginal 
significance. Stromal nuclear atypia had marginal significance identified in three out 
of four observers, observer 1 (P = 0.085), observer 2 (P = 0.067) and observer 3 (P = 
0.051) respectively.  
 
Table 3. Cytological feature of overall smear cellularity and stromal components in FA and PT 
for observer 1- 4 
	
Cytological 
Feature 

Score/ 
Grade 

Observer 1 Observer 2 Observer 3 Observer 4 

 FA  
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

Cellularity Mild 40(51) 10(38) 19(25) 4(15) 30(38) 6(23) 39(50) 8(30) 
Mod 12(16) 6(23) 33(42) 10(39) 27(35) 11(42) 22(28) 9(35) 
Mar 26(33) 10(39) 26(33) 12(46) 21(27) 9(35) 17(22) 9(35) 

Stromal 
Fragments 

<=10% 47(60) 14(54) 62(80) 17(65) 47(60) 14(54) 42(54) 16(62) 
20-40% 19(25) 8(31) 14(18) 9(35) 23(30) 7(27) 15(19) 6(23) 
50-80% 11(14) 4(15) 2(2) 0(0) 8(10) 5(19) 15(19) 3(11) 
>80% 1(1) 0(0) 0(0) 0(0) 0(0) 0(0) 6(8) 1(4) 

Stromal 
Cellularity 

Nil/Mild 64(82) 15(58) 53(68) 13(50) 57(73) 14(54) 64(82) 21(81) 
Mod/Mar 14(18) 11(42) 25(32) 13(50) 21(27) 12(46) 14(18) 5(19) 

WD-SB  Absent 62(80) 18(69) 48(62) 16(62) 58(74) 19(73) 28(36) 9(35) 
Present 16(20) 8(31) 30(38) 10(38) 20(26) 7(27) 50(64) 17(65) 

ID-SB Absent 14(18) 8(31) 19(24) 7(27) 28(36) 8(31) 33(42) 9(35) 
Present 64(82) 18(69) 59(76) 19(73) 50(64) 18(69) 45(58) 17(65) 

Fibromyxoid Absent 1(1) 2(8) 3(4) 0(0) 11(14) 2(8) 24(31) 6(23) 
Present 77(99) 24(92) 75(96) 26(100) 67(86) 24(92) 54(69) 20(77) 

Fibroblastic 
pavement 

Absent 76(97) 23(89) 73(94) 23(89) 76(97) 25(96) 17(22) 9(35) 
Present 2(3) 3(11) 5(6) 3(11) 2(3) 1(4) 61(78) 17(65) 

NS spindle Absent 10(13) 6(23) 16(20) 7(27) 19(24) 5(19) 11(14) 1(4) 
Present 68(87) 20(77) 62(80) 19(73) 59(76) 21(81) 67(86) 25(96) 

NS plump Absent 50(64) 12(46) 71(91) 22(85) 69(89) 18(69) 30(39) 14(54) 

Present 28(36) 14(54) 7(9) 4(15) 9(11) 8(31) 48(61) 12(46) 
NS oval Absent 58(74) 16(62) 26(33) 8(31) 44(56) 16 (62) 30(39) 7(27) 

Present 20(26) 10(38) 52(67) 18(69) 34(44) 10(38) 48(61) 19(73) 
NS round Absent 69(89) 25(96) 78(100) 26(100) 78(100) 26(100) 70(90) 23(89) 

Present 9(11) 1(4) 0(0) 0(0) 0(0) 0(0) 8(10) 3(11) 
NA Stromal Absent 71(91) 20(77) 62(80) 16(62) 50(64) 11(42) 74(95) 23(89) 

Present 7(9) 6(23) 16(20) 10(38) 28(36) 15(58) 4(5) 3(11) 
Mitosis 
stromal 

Absent 78(100) 24(92) 77(99) 26(100) 78(100) 26(100) 78(100) 26(100)
Present 0(0) 2(8) 1(1) 0(0)  0(0) 0(0) 0(0) 0(0) 

SC - Stromal Cellularity; WD-SB - Well Defined Stromal cell Border; ID-SB - Ill Defined Stromal cell 
Border; NS - Nuclear Shape; NA - Nuclear Atypia; Mod - Moderate; Mar - Marked.  
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Table 4. Cytological feature of the epithelial components in FA and PT for observer 1- 4 
 
Cytological 
Feature 

Score/ 
Grade 

Observer 1 Observer 2 Observer 3 Observer 4 

 FA  
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

EN crowding Nil/Mild 61(78) 16(62) 65(83) 22(85) 47(60) 12(46) 60(77) 17(65) 

Mod/Mar 17(22) 10(38) 13(17) 4(15) 31(40) 14(54) 18(23) 9(35) 

EA Flat 
sheets 

Absent 10(13) 3(12) 36(46) 13(50) 26(33) 11(42) 2(3) 0(0) 

Present 68(87) 23(88) 42(54) 13(50) 52(67) 15(58) 76(97) 26(100)

EA Folded 
sheets 

Absent 48(62) 12(46) 43(55) 10(38) 34(44) 8(31) 34(44) 8(31) 

Present 30(38) 14(54) 35(45) 16(62) 44(56) 18(69) 44(56) 18(69) 

EA Club-like Absent 59(76) 19(73) 58(74) 15(58) 38(49) 5(19) 23(29) 4(15) 

Present 19(24) 7(27) 20(26) 11(42) 40(51) 21(81) 55(71) 22(85) 
EA Branching Absent 44(56) 10(39) 16(21) 6(23) 39(50) 8(31) 4(5) 2(8) 

Present 34 (44) 16(61) 62(79) 20(77) 39(50) 18(69) 74(95) 24(92) 

EA Blunt 
sheets 

Absent 30(38) 7(27) 5(6) 4(15) 48(62) 16(62) 19(24) 2(8) 

Present 48(62) 19(73) 73(94) 22(85) 30(38) 10(38) 59(76) 24(92) 

EA 
Monolayered 
sheets 

Absent 44(56) 14(54) 61(78) 21(81) 39(50) 16(62) 9 (12) 2(8) 

Present 34(44) 12(46) 17(22) 5(19) 39(50) 10(38) 69(88) 24(92) 

EA myoep Absent 10(13) 3(11) 9(11) 3(11) 13(17) 5(19) 6(8) 1(4) 

Present 68(87) 23(89) 69(89) 23(89) 65(83) 21(81) 72(92) 25(96) 

EA complex Absent 71(91) 25(96) 52(67) 17(65) 59(76) 18(69) 54(69) 10(38) 

Present 7(9) 1(4) 26(33) 9(35) 19(24) 8(31) 24(31) 16(62) 

Apocrine 
metaplasia 

Absent 41(53) 13(50) 65(83) 22(85) 43(55) 12(46) 55(70) 18(69) 

Present 37(47) 13(50) 13(17) 4(15) 35(45) 14(54) 23(30) 8(31) 
Hyperplasia  Absent 13(17) 4(15) 42(54) 15(58) 25(32) 7(27) 18(23) 2(8) 

 Present 65(83) 22(85) 36(46) 11(42) 53(68) 19(73) 60(77) 24(92) 
Mitosis 
epithelial 

Absent 70(90) 24(92) 71(91) 23(89) 78(100) 26(100) 76(97) 26(100)

Present 8(10) 2(8) 7(9) 3(11) 0(0) 0(0) 2(3) 0(0) 
NA epithelial Absent 51(65) 19(73) 17(22) 6(23) 31(40) 12(46) 75(96) 24(92) 

Present 27(35) 7(27) 61(78) 20(77) 47(60) 14(54) 3(4) 2(8) 

EN - Epithelial Nuclear; EA - Epithelial Architecture; myoep - myoepithelial cells;  
NA - Nuclear Atypia; Mod - Moderate; Mar - Marked. 
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Table 5. Cytological feature of the smear background in FA and PT for observer 1 – 4 
 
Cytological 
Feature 

Score/ 
Grade 

Observer 1 Observer 2 Observer 3 Observer 4 

 FA  
N(%) 

PT 
N(%) 

 FA  
 N(%) 

PT  
N(%) 

FA      
N(%) 

PT  
N(%) 

FA  
N(%) 

PT  
N(%) 

DP – 
Stripped 
nuclei 

Nil/Occ 36(46) 6(23) 36(46) 7(27) 26(33) 5(19) 26(33) 4(15) 

Numerous 42(54) 20(77) 42(54) 19(73) 52(67) 21(81) 52(67) 22(85) 

SNS - 
Spindle 

Absent 47(60) 11(42) 30(39) 3(11) 61(78) 16(61) 41(52) 14(54) 

<30% 30(39) 15(58) 44(56) 22(85) 14(18) 9(35) 35(45) 12(46) 

>=30% 1(1) 0(0) 4(5) 1(4) 3(4) 1(4) 2(3) 0(0) 

SNS - Plump Absent 61(78) 18(69) 49(63) 13(50) 37(47) 12(46) 5(6) 2(8) 

<30% 14(18) 5(19) 25(32) 11(42) 19(24) 5(19) 15(19) 5(19) 

>=30% 3(4) 3(12) 4(5) 2(8) 22(29) 9(35) 58(75) 19(73) 

SNS - Oval Absent 1(1) 1(4) 1(1) 2(8) 1(1) 2(8) 5(7) 1(4) 

<30% 9(12) 3(11) 7(9) 0(0) 5(7) 3(11) 8(10) 3(11) 

>=30% 68(87) 22(85) 70(90) 24(92) 72(92) 21(81) 65(83) 22(85) 

SNS - Round Absent 64(82) 22(85) 50(64) 17(65) 65(83) 22(84) 27(35) 7(27) 

<30% 7(9) 3(11) 26(33) 7(27) 11(14) 2(8) 15(19) 7(27) 

>=30% 7(9) 1(4) 2(3) 2(8) 2(3) 2(8) 36(46) 12(46) 

Mac Absent 45(58) 9(35) 53(68) 14(54) 51(65) 15(58) 43(55) 10(39) 

Present 33(42) 17(65) 25(32) 12(46) 27(35) 11(42) 35(45) 16(61) 

MNG Absent 70(90) 24(92) 68(87) 23(89) 69(89) 23(89) 77(99) 25(96) 

Present 8(10) 2(8) 10(13) 3(11) 9(11) 3(11) 1(1) 1(4) 

BV Absent 64(82) 21(81) 73(94) 25(96) 65(83) 17(65) 15(19) 7(27) 

Present 14(18) 5(19) 5(6) 1(4) 13(17) 9(35) 63(81) 19(73) 

DP - Dispersed Population; SNS - Stripped Nuclear Shape; Mac - Macrophages; 
MNG - Multinucleated Giant Cells; BV - Blood Vessels. 

 
Table 6. Cytological feature and P - value for chi-squared or Fisher's exact test of association 
in FA and PT for observer 1- 4 
 
Cytological Feature Observer 1 Observer 2 Observer 3 Observer 4 

DP – Stripped nuclei ***0.012 **0.085 ***0.05 **0.08 

Stromal cellularity (mod/marked)  ***0.012 **0.1 **0.068 *1 

Nuclear atypia stromal **0.085 **0.067 **0.051 *0.363 

Stripped NS Oval *0.599 **0.052 **0.092 *1 

Complex *0.676 *0.905 *0.519 ***0.005 

Blunt sheets *0.287 *0.223 *1 **0.067 

Hyperplasia *1 *0.733 *0.624 **0.085 

Macrophages ***0.041 *0.193 *0.481 *0.141 

Club-like *0.794 *0.108 **0.008 *0.155 

NS plump *0.106 *0.461 ***0.032 *0.169 

Fibroblastic **0.098 *0.409 *1 *0.191 

Epithelial nuclear crowding **0.093 *1 *0.209 *0.245 

Blood vessels *1 *1 **0.052 *0.406 

Branching *0.113 *0.782 **0.088 *0.638 

Stripped NS spindle *0.205 ***0.023 *0.194 *1 

Mitosis stromal **0.061 *1 *1 *1 

DP - Dispersed population; mod – moderate; NS - Nuclear shape; ***P ≤ 0.05; **0.05 < P ≤ 0.1; *P > 0.1 
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Interobserver concordance for scoring of features amongst cytologists and 
cytopathologists 
Cohen’s κ was performed to determine if there was agreement between the two 
cytologists in identifying the cytological features that are present in the two tumour 
groups (Table 7). Moderate agreement between the cytologists for the 
cytomorphological features of nuclear shape spindle (κ = 0.41), ill defined stromal cell 
border (κ = 0.41), nuclear atypia stromal (κ = 0.42), multinucleated giant cells (κ = 
0.46), well defined stromal cell borders (κ = 0.47), macrophages (κ = 0.48), epithelial 
nuclear crowding (κ = 0.49), myoepithelial cells (κ = 0.50) and smear cellularity (κ = 
0.52) were identified. Substantial agreements were identified in three cytological 
features of stromal cellularity (κ = 0.62), club-like epithelial architecture (κ = 0.74) and 
dispersed population of stripped nuclei (κ = 0.76).  
  
Table 7. The interobserver agreement of cytologists on assessment of cytological features 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Similarly, Cohen’s κ was also performed to determine if there was agreement 
between the two cytopathologists on assessing the cytological features that are 
present for the two tumour groups (Table 8). Moderate agreements were identified in 
six out of 34 cytological features. They included epithelial nuclear crowding (κ = 
0.42), smear cellularity (κ = 0.46), hyperplasia (κ = 0.50), club-like epithelial 
architecture (κ = 0.50), stromal cellularity (κ = 0.55) and complex epithelial 
architecture (κ = 0.55). Dispersed population of stripped nuclei (κ = 0.61) was the 
only cytological feature that had substantial agreement between the cytopathologists.  
 
Table 8. Interobserver agreement of cytopathologists on assessment of cytological features 
 
Cytological Feature Observer 3 and 4 
 Agreement (%) Kappa
Epithelial nuclear crowding 73.1 0.42 
Smear cellularity  64.4 0.46 
Hyperplasia 80.8 0.50 
Club-like epithelial architecture 76.9 0.50 
Stromal cellularity 82.6 0.55 
Complex epithelial architecture 79.8 0.55 
Dispersed population – Stripped 
nuclei 

83.7 0.61 

 
 

Cytological Feature Observer 1 and 2  
 Agreement (%) Kappa
Nuclear shape spindle 81.7 0.41 
Ill defined stromal cell border 78.9 0.41 
Nuclear atypia stromal 81.7 0.42 
Multinucleated giant cells 89.4 0.46 
Well defined stromal cell border 76.9 0.47 
Macrophages 74.0 0.48 
Epithelial nuclear crowding 82.7 0.49 
Myoepithelial cells 89.4 0.50 
Smear cellularity  66.4 0.52 
Stromal cellularity 83.7 0.62 
Club-like epithelial architecture 89.4 0.74 
Dispersed population – stripped nuclei 88.5 0.76 
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Discussion 
 
A detailed catalogue of cytological features characterised in the published literature 
was evaluated in this study in a series of FA and PT. Certain features were found to 
favor a PT over a FA. These included cellularity of stromal fragments, epithelial 
architecture, ratio of stromal fragments to epithelial fragments, nuclear shape in 
stromal fragments, cell border of stromal fragments, stripped nuclear shape, 
fibroblastic pavements, as well as the presence of blood vessels, macrophages and 
multinucleated giant cells.       
 
Amongst all of the cytological features assessed it was found that moderate/marked 
cellularity of stromal fragments, evidence of stromal nuclear atypia and numerous 
dispersed cell population of stripped nuclei were helpful features in distinguishing 
between the two lesions (Table 6). Stromal nuclear atypia as described by Field13 is 
based on increase in nuclear size, increase in nuclear to cytoplasmic ratio, 
anisonucleosis, hyperchromasia or clearing of chromatin, distinct to prominent 
nucleoli and rarely mitosis. Similarly to Scolyer et al.7 and Singh et al.,20 this study 
has shown cellular stromal fragments appear more so in PT than in FA. However, the 
results of this study do not confirm the evidence reported by Bandhyopadhyay et al.21 
and Scolyer et al.7 where PTs tend to have more well defined edges in stromal 
fragments. Schimizu and Korematsu22 identified large wavy epithelial clusters occur 
more frequently in PT than in FA, however El-Hag et al.,23 Singh et al.20 and this 
study have found no significant differences in terms of epithelial components 
between PTs and FAs. A study by El-Hag et al.23 identified the cytological features of 
fibroblastic pavements (defined as small monolayered fragments of fibroblastic cells), 
>30% of stripped spindle shaped nuclei and spindle shaped nuclei in stromal 
fragments were found to be significant cytological features for diagnosing PT.23 This 
could not be confirmed in our study with no significance being found in those 
cytological features. As similarly reported in other studies,7,21 this study found that 
blood vessels, macrophages and multinucleated giant cells were also not reliable 
cytological features in the distinction between PT from FA.  
 
Cytology reports of the 26 histologically confirmed PTs were reviewed and 
correlated. Four cases were designated as “benign breast pattern” on cytology on the 
basis of scant stromal material present on the smears and one case reported as 
insufficient. This demonstrates the issue of sampling error, which occurs due to 
intralesional heterogeneity seen in PT. Furthermore, 13 out of 26 PTs were 
diagnosed as FA based on the presence of only mild or moderately cellular stromal 
fragments, highlighting the overlap of features in PT and FA. Six cases were reported 
as atypical (a diagnosis of fibroepithelial lesion the possibility of a PT cannot be 
excluded) based on the identification of hypercellular stromal fragments and the 
presence of increased numbers of atypical spindle nuclei in the background. One 
histologically confirmed borderline PT was diagnosed as atypical on cytology (a PT 
lesion cannot be excluded) based on the presence of hypercellular stromal fragments 
and also the evidence of marked nuclear stromal atypia.  
 
In addition, on review of the cytology reports of the 78 histologically confirmed FAs, 
nine cases were diagnosed as atypical where PT cannot be excluded on cytology, 
purely based on the presence of hypercellular stromal fragments. In this study, 
11.5% of the FAs were given an atypical diagnosis (a PT cannot be excluded) based 
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on the presence of hypercellular stromal fragments as the primary criterion. This is in 
agreement with a study by Krishnamurthy et al.24 where 18% of the FAs would be 
misdiagnosed when a hypercellular stromal fragment was the primary criterion for 
designation as PT. Several FAs were misclassified in the cytology reports when 
compared with the histological diagnosis. 23 cases of histologically confirmed FAs 
were diagnosed as atypical cell pattern where a papillary neoplasm cannot be 
excluded based on the evidence of focal epithelial nuclear atypia with an absence of 
myoepithelial cells, increased evidence of cell dispersal, presence of columnar 
shaped cells, and calcifications. In addition, in the event of focal epithelial nuclear 
atypia, cell dispersal and minimal stromal material, a diagnosis of atypical cell pattern 
was reported to exclude a low-grade intraduct carcinoma.  
 
The appearance of FA on a smear is dependent on which areas are sampled in the 
FA (which may display significant variations from lesion to lesion as well as 
intralesionally), as well as the expertise and skill of the radiologist who performs the 
FNAB and the smearing technique of the operator.13 In the event of a sclerotic FA 
and an inexperienced operator there may be little material, more cell dispersal, 
crushed epithelial cells, scant bare bipolar nuclei and consequently a false 
impression of atypia. As stated by Field13, prominent epithelial cell dispersal and focal 
epithelial nuclear atypia in the presence of an otherwise typical pattern of FA 
elsewhere on the smear should be designated as benign despite the focal atypia. 
Therefore, a low power pattern of benign FA should form the basis of a diagnosis 
over the presence of focal epithelial nuclear atypia.13 Indeed in this study, for the 23 
false positive FAs, if features as stated by Field13 were applied the sensitivity on 
FNAB cytology for FA would be 88.5%.  
 
This study also incorporated interobserver variability. There were four observers, two 
cytologists and two cytopathologists. Cohen’s κ was run to determine if there was 
agreement between the two cytologists in identifying the cytological features that are 
present in the two tumour groups. Similarly, Cohen’s κ was also run to determine if 
there was agreement between the two cytopathologists on assessing the cytological 
features as shown in Tables 7 and 8. Moderate and substantial agreement was 
evident more so by the cytologists than the cytopathologists in identifying some of the 
cytological features. A possible reason for this outcome is that cytologists are trained 
and qualified with the unique skill in pre-screening and marking of significant 
morphological features on smears for cytopathologists. In this practice, cytologists 
perform pre-screening of smears, as well as routinely mark cells of interest. On the 
other hand, cytopathologists examine the marked cells of interest and perform a 
quick scanning of the smears. Detection error occurs when a cytological feature is 
present on the smear, but was not identified by the screener. In the event of 
paucicellular smears, the potential for detection error is more likely to occur when an 
inexperienced cytologist performs the task of pre-screening.  
 
In conclusion the results of this study indicate that in a detailed catalogue of 
cytological features assessed for PT and FA, no single cytological feature was found 
to be statistically significant across all observers in distinguishing PT and FA on 
FNAB cytology. The findings indicate a diagnosis cannot be made on the basis of a 
single criterion. However, the presence of cellular stromal fragments with stromal 
nuclear atypia was found to be indicative of PT by most observes. This study 
demonstrates the limited utility of FNAB in the differentiation of fibroepithelial lesions. 
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This is most likely the result of the overlap of features seen in these lesions as well 
as intralesional heterogeneity.
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