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Figure 5.9: Box-and-whisker plot of number of epithelial fragments per ten medium-

power fields (fibroadenoma versus phyllodes tumour)
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Figure 5.10: Box-and-whisker plot of number of stromal fragments per ten medium-

power fields (fibroadenoma versus phyllodes tumour)
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Figure 5.11: Box-and-whisker plot of stromal to epithelial ratio per ten medium-
power fields (fibroadenoma versus phyllodes tumour)
When fibroadenomas were compared with benign phyllodes tumours, the former
were found to have significantly more epithelial fragments and a lower stromal to
epithelial ratio (Mann-Whitney U test, p=0.003 and p=0.004 respectively). The
number of stromal fragments, however, was not significantly different (Mann-

Whitney U test, p=0.186).

There were no statistically significant different differences between benign,
borderline and malignant phyllodes tumours with regard to the number of epithelial
fragments, stromal fragments or the stromal to epithelial ratio (Kruskal-Wallis

ANOVA, p=0.131, p=0.687 and p=0.446 respectively).
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5.5 Stromal cellularity

Stromal cellularity was graded as 1+ (Figure 5.8), 2+ (Figure 5.12) or 3+ (Figure 5.13).
Fibroadenomas had significantly less cellular stroma when compared with both
benign phyllodes tumours as well as phyllodes tumours as a group (Fisher’s exact
two-tailed test, p=0.031 and p=0.001 respectively). Phyllodes tumours, when
compared with one another, showed no significant differences in the degree of

stromal cellularity (Fisher’s exact two-tailed test, p=0.762). This data is represented

in Table 5.3.

Figure 5.12: Fine needle aspirate of a borderline phyllodes tumour showing
moderate (2+) stromal cellularity and mild nuclear atypia (Papanicolaou stain, x100)
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Figure 5.13: Fine needle aspirate from a benign phyllodes tumour showing marked
(3+) stromal cellularity (Papanicolaou stain, x100)
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Table 5.3: Number of cases grouped according to stromal cellularity

Stromal Cellularity FA (n=50) PT (n=17) BoPT (n=6) MPT (n=5)
1+ 30 3 2 0 1
2+ 19 9 2 4 3
3+ il 5 2 2 1

Abbreviations: FA, fibroadenoma; BPT, benign phyllodes tumour; BoPT, borderline phyllodes tumour; MPT, malignant phyllodes
tumour

5.6 Stromal borders

Stromal borders were classified as well-defined (Figure 5.8) or poorly-defined (Figure
5.14). Using Fisher’'s exact two-tailed test, there were no significant differences
between any of the groups with regard to the stromal borders (FA versus PT: p=

0.164, FA versus BPT: p=0.244 and BPT versus BoPT versus MPT: p=0.818).
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Figure 5.14: Fine needle aspirate of a benign phyllodes tumour demonstrating a
poorly-defined stromal fragment with moderate (2+) cellularity and mild nuclear
atypia (Papanicolaou stain, x200)

5.7 Stromal atypia

A number of criteria were assessed in order to classify the degree of atypia as absent
(Figure 5.8), mild (Figure 5.14), moderate or severe (Figure 5.15), including regularity
of nuclear borders, variation in cell size, nuclear hyperchromasia and the presence of
nucleoli. The only statistically significant result was obtained when fibroadenomas
were compared with phyllodes tumours, with the former having less atypia than the
latter (Fisher’s exact two-tailed test, p=0.016). There was no statistically significant
difference between the different groups of phyllodes tumours or between
fibroadenomas and benign phyllodes tumours with regard to the degree of atypia
(Fisher's exact two-tailed test, p=0.112 and p=0.127 respectively). This data is

represented in Table 5.4.

32



Table 5.4: Number of cases grouped according to the degree of atypia

Degree of Atypia FA (n=50) PT (n=17) BPT (n=6) BoPT (n=6) (
Absent 43 10 5 4 1
Mild 7 5 0 2 3
Moderate 0 0 0 0 0
Severe 0 2 1 0 1

Abbreviations: FA, fibroadenoma; BPT, benign phyllodes tumour; BoPT, borderline phyllodes tumour; MPT, malignant phyllodes
tumour

Figure 5.15: Fine needle aspirate of a malignant phyllodes tumour showing marked
(3+) stromal cellularity and severe nuclear atypia. The nuclei are hyperchromatic and
show nuclear pleomorphism, irregularity of the nuclear borders and visible nucleoli
(Papanicolaou stain, x200)

5.8 Proportion of background spindled cells

The proportion of wavy spindled free-lying stromal cells in the background cellular
population was categorised as follows: less than 10% (Figure 5.16), 10 to 30% (Figure

5.17) and greater than 30% (Figure 5.18). Phyllodes tumours had a statistically
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greater number of these background cells than fibroadenomas (Fisher’s exact two-
tailed test, p=0.049). Furthermore, significant differences were obtained between
the three groups of phyllodes tumour, with the number of background spindled cells
being directly proportional to the grade of the tumour (Fisher’s exact two-tailed test,
p=0.015). Interestingly, this was the only statistically significant result obtained
amongst all the variables studied when the three groups of phyllodes tumours were
compared with one another. There was no significant difference between
fibroadenomas and benign phyllodes tumours with regard to the background spindle
cell population (Fisher’s exact two-tailed test, p=0.620). This data is represented in

Table 5.5.

Table 5.5: Proportion of background spindled cells by histological subtype

Proportion of

background spindled FA (n=50) PT (n=17) BPT (n=6) BoPT (n=6) MPT (n=5)
cells
<10% 40 9 6 2 1
10-30% 9 6 0 4 2
>30% 1 2 0 0 2

Abbreviations: FA, fibroadenoma; BPT, benign phyllodes tumour; BoPT, borderline phyllodes tumour; MPT, malignant phyllodes
tumour
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Figure 5.16: Fine needle aspirate of a fiboroadenoma showing a background cellular
population comprising less than 10% spindled cells (arrow) (Papanicolaou stain,
x400)

Figure 5.17: Fine needle aspirate of a fibroadenoma showing a background cellular
population comprising 10-30% spindled cells (arrows) (Papanicolaou stain, x400)
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Figure 5.18: Fine needle aspirate of a malignant phyllodes tumour showing a
background cellular population comprising greater than 30% spindled cells (arrows).
Scattered neutrophils are present (Papanicolaou stain, x400)

5.9 Intra-observer variability

Of the 67 cases examined initially, 20 were randomly selected for repeat
examination by the candidate and supervisor. The histological diagnosis of these
cases was blinded to both observers. The intra-observer variability for the
continuous variables is illustrated below (Figures 5.19 to 5.21) using Bland and
Altman plots. The closer the data points are to one another, the better the
concordance. Similarly, the fewer the number of data points which fall outside the
95% confidence limits (red horizontal lines on the figures), the better the

concordance (Petrie & Sabin, 2009).
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Figure 5.19: Bland and Altman plot — intra-observer variability of epithelial fragments
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Figure 5.20: Bland and Altman plot — intra-observer variability of stromal fragments
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Figure 5.21: Bland and Altman plot — intra-observer variability of stromal to
epithelial ratio
For categorical variables, Kendall’s coefficient of concordance was used to assess the
intra-observer variability. The closer the number is to one, the better the

concordance. These results are displayed in Table 5.6.

Table 5.6: Kendall’s coefficient of variance for categorical variables

Variable Kendall’s coefficient of concordance
Stromal borders 0.140
Stromal cellularity 0.782
Stromal atypia 0.762
Proportion of background spindled cells 0.709
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CHAPTER 6

6.0 Discussion

6.1 Introduction

Fibroadenomas and phyllodes tumours are both fibroepithelial breast lesions.
Whereas fibroadenomas are benign, phyllodes tumours range from benign to
malignant, with a borderline category falling between these two extremes (Rosen,
2008). Fibroadenomas can be treated conservatively or can be enucleated, with no
risk of recurrence or metastasis (Rosen, 2008). Phyllodes tumours, on the other
hand, require excision with clear surgical margins, as these tumours are prone to
local recurrence and even distant metastasis (Barth et a/, 1999 and Komenaka et al,
2003). FNA is often used as the initial diagnostic investigation in the evaluation of
these lesions. Given the different prognosis and surgical management of these

tumours, accurate pre-operative diagnosis using FNA is of the utmost importance.

The first part of the discussion considers the findings of the current study while the
next part of the chapter is devoted to the comparison of the results of this study to
other reports regarding the cytological discrimination of fibroadenomas and
phyllodes tumours. The limitations of the current study and suggestions for further

research end the discussion.
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6.2 Major findings

Several articles have looked at various criteria to distinguish fibroadenoma from
phyllodes tumour. In the current study, only the most useful criteria gleaned from
the literature were studied, namely number of epithelial and stromal fragments,
stromal to epithelial ratio, degree of atypia, regularity of the stromal borders,

stromal cellularity and proportion of background spindled cells.

The current study has shown that some statistically significant differences exist
between fibroadenomas and phyllodes tumours as a whole {without differentiating
benign, borderline or malignant phyllodes), both from a demographic and cytological
point of view. Fibroadenomas tended to occur in a younger age group and were
smaller at excision than phyllodes tumours. Overlap between these tumours with
regards to age and tumour size exists, however, as demonstrated by the current
study. The largest fibroadenoma measured 13.5cm, and the smallest phyllodes
tumour measured 2.0cm. Furthermore, the oldest patient with a fibroadenoma was
46, and the youngest patient with a phyllodes tumour was 15. This indicates that
patient age and tumour size cannot be heavily relied upon when trying to distinguish
between fibroadenomas and phyllodes tumours. When compared with phyllodes
tumours, fibroadenomas had a larger number of epithelial fragments, a smaller
number of stromal fragments and a lower stromal to epithelial ratio. The stroma
tended to be less cellular and less atypical compared with phyllodes tumours and the

background cellular population contained less spindled cells.

40



A fewer number of significant differences were demonstrated between
fibroadenomas and benign phyllodes tumours. Fibroadenomas had more epithelial
fragments and a lower stromal to epithelial ratio; however, the number of stromal
fragments was not significantly different. The stromal cellularity of benign phyliodes
tumour was greater than fibroadenoma. There were no significant differences
between the groups with regard to age, size, stromal atypia or the proportion of

background spindled cells.

When the three groups of phyllodes tumours (benign, borderline and malignant)
were compared with one another, the only difference which reached statistical
significance was the proportion of background spindled cells, which was directly
proportional to the grade of the tumour. Six benign phyllodes tumours had <10%
background spindled cells, with no tumours having a proportion of background
spindled cells greater than 10%. Of the borderline phyllodes tumours, two had less
than 10% background spindled cells, four had 10-30% and none had greater than
30%. Of the malignant phyllodes tumours, one tumour had less than 10%
background spindled cells, two had 10-30% and two had greater than 30%. These
results suggest that, in a phyllodes tumour, the finding of less than 10% spindled
cells points to a diagnosis of a benign phyllodes tumour. Similarly, the finding of
greater than 30% background spindled cells suggests a diagnosis of a malignant
phyllodes tumour. Making this distinction is important from a practical point of view
as, whilst all grades of phyllodes tumour have the potential for local recurrence, only

the malignant tumours have the ability to metastasise (Tan et al, 2012).
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The variable which proved to be the least useful when comparing the different
tumour groups was that of stromal borders (well-defined or poorly-defined), with no
statistically significant difference obtained in any of the comparisons performed, as

well as poor intra-observer variability.

6.3 Comparison with previous studies

6.3.1 Epithelial fragments

A number of previous studies compared fibroadenomas and phyllodes tumours with
regard to the features of their epithelial fragments (Deen et al, 1999; Krishnamurthy
et al, 2000; Scolyer et al, 2001; Bandyopadhyay et al, 2010 and El Hag et al, 2010).
The features studied included epithelial fragment architecture, hyperplasia, atypia,
apocrine and squamous metaplasia, presence of overlapping nuclei and
myoepithelial cells, degree of epithelial dissociation and mitotic activity. These
authors found that the features of the epithelial fragments were unhelpful in
distinguishing between these tumours. This is unsurprising, given that the
histological features used in this distinction focus on the stromal rather than the
epithelial component (Tan et al, 2012). It is for this reason that evaluation of the
epithelium was not performed in the current study, but rather features relating to

the stroma and background cellular population were assessed.
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6.3.2 Stromal cellularity

As stated in Chapter 3, the presence of hypercellular stroma was one of the most
useful distinguishing features between fibroadenomas and phyllodes tumours in
many of the studies on the topic (Rama Rao et al, 1992; Shimizu et al, 1994; Shabb,
1997; Simi et al, 1988; Bhattarai et al, 2000; Krishnamurthy et al, 2000; Scolyer et al,
2001; Jayaram et al, 2002 and Bandyopadhyay et al, 2010). The results from the
current study are consistent with these findings, with benign phyllodes tumour and
phyllodes tumours as a group having more cellular stroma than fibroadenomas. This
is in contrast to the findings of Veneti et al (2001}, a study in which benign phyllodes
tumours were compared with fibroadenomas. This group found that stromal
fragments in phyllodes tumours were larger, but the cellularity and number were not
significantly different between the two groups. Differences between this study and
the current study are that, in the former, no borderline or malignant phyllodes
tumours were included, and the number of fibroadenomas studied was significantly
less (18 versus 50). Importantly, in the study by Krishnamurthy et a/ (2000), up to
30% of fibroadenomas showed the presence of hypercellular stromal fragments,
indicating that this features cannot be used unequivocally as evidence that one is
dealing with a phyllodes tumour. In the current study, 19 of 50 cases of
fibroadenoma (38%) showed stromal cellularity of 2+ and a single case (2%) showed

3+ stromal cellularity.
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6.3.3 Number of stromal and epithelial fragments

In the studies by Veneti et al (2001), Jayaram et al (2002), Bandyopadhyay et a/
(2010) and El Hag et al (2010), phyllodes tumours were found to have an increased
number of stromal fragments compared with fibroadenomas. In addition, these
fragments were noted to be larger in the former. Whilst the size of the stromal
fragments was not measured in the current study, it was found that phyllodes
tumours had relatively more stromal fragments than fibroadenomas. In addition,
phyllodes tumours as a group as well as benign phyllodes tumours in isolation had
significantly less epithelial fragments and a higher stromal to epithelial ratio than
fibroadenomas. Other studies which examined stromal to epithelial ratios include
those by Rama Rao et al (1992), Bhattarai et a/ (2000) and Bandyopadhyay et al
(2010). In the third of these studies, this ratio was found to be a useful discriminating
factor between fibroadenomas and phyllodes tumours, and in the second it proved
useful in distinguishing between the three different grades of phyllodes tumour. In
the study by Rama Rao et al (1992), on the other hand, the use of the epithelial to
stromal ratio did not prove useful in distinguishing between benign and borderline
phyllodes tumours, both of which had ratios of greater than one. A weakness of this

study is that only two borderline phyllodes tumours were included.

A further two studies (Krishnamurthy et al, 2000 and El Hag et al, 2010) looked at the
number of epithelial and stromal fragments per slide, both classifying the number as
greater than or less than five. Neither group found these measurements to be a
useful discriminating feature between the two tumours. In the current study, a more

accurate approach was used, counting the number of epithelial and stromal
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fragments in ten medium-power fields (10x eyepiece, 10x objective) and working out
the ratio between the two. A combination of ten fields with the use of a medium-
power objective was chosen for practical reasons, as stromal and epithelial
fragments were easily visible at this power, enabling their accurate enumeration. No
other previous study has used this method of calculation, which, whilst tedious,

could realistically be applied to routine cytopathological practice.

6.3.4 Proportion of background spindled cells

A number of studies (Stanley et al, 1989; Deen et al, 1999; Krishnamurthy et al,
2000; Jayaram et al, 2002; Bandyopadhyay et al/, 2010 and El Hag et al, 2010)
examined the background celiular population for the presence of spindled cells,
which were found to be increased in cases of phyllodes tumour. In the study by
Krishnamurthy et al/ in 2000, the number of spindled cells was divided into three
groups: <10%, 10-30% and >30%, with >30% spindled cells seen only in cases of
phyliodes tumour. In the current study, >30% spindled cells was seen in a single case
of fibroadenoma (2%) as well as two phyllodes tumours {12%), both of these being
malignant. Krishnamurthy and colleagues state that, if the number of spindled cells is
<10%, a diagnosis of fibroadenoma is likely and that a diagnosis of phyllodes tumour
should be made if the number is >30%, with 10-30% representing an intermediate
zone. El Hag et al (2010) argue that using a cut-off of background spindled cells of
10% as opposed to 30% would increase the sensitivity of diagnosis of phyllodes
tumour and decrease the possibility of misdiagnosing phyllodes tumours as

fibroadenomas. In the current study, ten (20%) fibroadenomas showed background
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spindled cells of 10% or greater, meaning that these cases would be misdiagnosed as
phyllodes tumours if a cut-off of 10% as proposed by El Hag was to be used. It
therefore seems that the categories proposed by Krishnamurthy and colleagues are
a better discriminator of these tumours, and that the 10% cut-off proposed by El Hag

appears to be too low. Further studies clarifying this point are warranted.

A difficulty encountered during the current study was that of accurately determining
the proportion of background spindled cells. Personal correspondence with one of
the authors of the study by Krishnamurthy et al (2000) unfortunately never resolved
the issue. In the current study, five high-power fields (10x eyepiece, 40x objective)
away from any epithelial or stromal fragments were examined and the proportion of
spindled cells estimated. This was a relatively easy method which could be applied to
everyday practice. The use of automated cell counting would provide the most
accurate result, but this method is not readily available outside the research setting.

Again, further studies in this regard are needed.

6.3.5 Stromal atypia

In this study, the assessment of stromal atypia only showed statistically significant
differences between fibroadenomas and phyllodes tumours as a group, with the
latter having greater degrees of atypia than the former. Stromal atypia was found to
be a useful feature in the studies by Rama Rao et al (1992); Bhattarai et al (2000);
Scolyer et al (2001) and El Hag et al (2010). A problem common to all these studies

was that no strict criteria were provided to assist with the subclassification of atypia.
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In the current study, none of the cases showed moderate atypia, possibly
highlighting the difficulties associated with a three-tiered grading system. In
retrospect, it might have been easier and more reproducible to group atypia into
absent, low grade and high grade. This is a practice which is not unique to
fibroepithelial lesions, and has been used successfully in many other areas of
cytopathology, the assessment of cervical smears being one of the most common

examples.

According to Dusenbery et al (1992), the diagnosis of malignant phyllodes tumour is
relatively straightforward in the presence of benign epithelial fragments together
with clearly malignant stromal fragments showing marked atypia and mitotic
activity. In the current study, of the five cases of malignant phyllodes tumour, only
one (20%) showed severe atypia of the stroma. Instead, it appears that the lack of
atypia was significant, with none of the fibroadenomas showing moderate or severe

atypia and only seven (14%) showing mild atypia.

6.3.6 Stromal borders

Both Scolyer et al (2001) and Bandyopadhyay et al (2010) showed that stromal
fragments with well-defined borders were present in phyllodes tumours.
Unfortunately, neither of these authors defined exactly what is meant by well-
defined and poorly-defined. In the current study, there was no statistically significant
correlation between tumour type and the border of the stromal fragments.

Furthermore, this feature was associated with poor intra-observer variability
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(Kendall’s coefficient of concordance = 0.140), possibly resulting from a lack of
defined criteria to classify a stromal fragment as having a poorly-defined or well-

defined border.

6.4 Intra-observer variability

For the continuous variables (number of epithelial fragments, number of stromal
fragments and stromal to epithelial ratio), intra-observer variability was illustrated
using Bland and Altman plots (see Figures 5.6 to 5.8). These variables show good
intra-observer variability, with only a single outlier falling outside of the 95%
confidence limits in each case. For the categorical variables (stromal borders, stromal
atypia, stromal cellularity and proportion of background spindled cells), the Kendall’s
coefficient of concordance (W) was calculated. The closer this number is to one, the
better the intra-observer variability. As stated above, the intra-observer variability of
the stromal borders was poor, with a W number of 0.140. The other three variables,
however, showed good intra-observer variability, with the W numbers ranging from

0.709 to 0.782.

6.5 Study weaknesses

The major weakness of this study, as well as many of the studies quoted, is the low
number of phyllodes tumours. Bhattarai et al (2000), Jayaram et al (2000) and
Stanley et al (1989) had 80, 28 and 23 phyllodes tumours in their studies

respectively. They did, however, not include any fibroadenomas. Of the remaining
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studies, eight had between ten and 20 phyllodes tumours, and four had less than ten
of these tumours. The reason for these low numbers is that phyllodes tumours as a
group are rare, comprising only 1% of all breast tumours (Parker et al, 2001). In the
current study, there were 17 phyllodes tumours, a number comparable to many of

the other similar studies.

A second weakness is the lack of well-defined criteria and methods used to assess
some cytological features, including the number of stromal and epithelial fragments,
the proportion of background stromal cells, stromal cellularity and atypia. This
makes comparison between the various studies difficult, and negatively impacts the

intra-observer variability.

Due to the design of the study, the candidate and supervisor assessed the cytology
slides together using a double-header microscope. Whist this allowed for a
consensus to be reached concerning the various elements studied, possibly
decreasing bias, this also meant that calculation of inter-observer variability was not

possible.

A further weakness of the study is that phyllodes tumours from a ten year period
(2003 to 2012) were examined, whereas only fibroadenomas from a single year
(2012) were included. This was done for practical reasons as the number of
fibroadenomas diagnosed during the full ten year period was very large. Randomly
selecting fibroadenomas from this period would potentially have been possible.

However, given the need for each patient to have had both a fine needle aspirate
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and subsequent tumour excision, this selection process would have been extremely
time-consuming. It is possible that an element of bias could have been introduced by
only including fibroadenomas from a single year, especially if there has been a

gradual change in presentation of women with these tumours over the past decade.

Finally, this study has attempted to identify differences between benign, borderline
and malignant phyllodes tumours. A problem inherent to these tumours is that they
are not separate disease entities, but rather represent a histological (and cytological)
spectrum (Parker et al, 2001). Histology is the current gold standard for the diagnosis
of these lesions. Even though potential histological overlap between these lesions
exists, the final histological assessment of the excision specimen has to be relied

upon for the purposes of comparative studies.

6.6 Suggestions for future research

The aim of this study was to see if any statistically significant differences exist with
regard to the cytological features of fibroadenomas and phyllodes tumours. The next
step is to apply these criteria to randomised cases (either retrospectively or
prospectively) to assess whether they aid in making an accurate diagnosis.
Furthermore, each of these cytomorphological criteria needs to be strictly defined to

allow for uniformity across the literature.

As stated above, a major disadvantage in this area of study is the low number of

phyllodes tumours available. One way to overcome this problem is to perform large
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collaborative studies, pooling the diagnostic material and resources of multiple

academic centres, leading to more robust results.

Lastly, studies using automated cell counting techniques should be performed, as
these, if incorporated into routine practice, could increase the speed and accuracy of
the relevant determinations and, in doing so, increase the diagnostic accuracy when

dealing with fibroepithelial lesions.

51



CHAPTER 7

7.0 Conclusion

FNA remains one of the first-line investigations in patients with palpable and non-
palpable breast lesions (Krishnamurthy et al, 2000, Rosa et al, 2012 and Smith et al,
2012). Compared with needle core biopsy (NCB), FNA is cheaper to perform, less
invasive, associated with fewer complications and samples more of the lesion
(Nassar, 2011; Simsir et a/, 2012 and Nagar et al, 2012). According to a recent article
by Smith et al in 2012, FNA is a vital component of the so-called triple test, which
refers to the combination of clinical findings, radiology (ultrasound or mammogram)
and biopsy, either in the form of an FNA or NCB. In a resource-limited setting, such
as exists in the state sector of South Africa, FNA is an invaluable tool and the

accuracy thereof has great management implications for these patients.

As fibroadenomas and phyllodes tumours cannot be distinguished from one another
with certainty on clinical or radiological grounds (Page et al, 1991; Chao et al, 2002
and Rosen, 2008), biopsy (either for histology or cytology) assumes a very important
role. The current study has focused on a variety of cytological features, with a view
to determine whether there are any statistically significant differences between the
various groups of fibroepithelial lesions of the breast. The best criteria from previous
studies were chosen for assessment. The features which have shown the greatest
differences include the number of epithelial and stromal fragments, the stromal to

epithelial ratio, stromal cellularity, stromal atypia and the proportion of background
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spindled cells. In addition, the data obtained is in agreement with the long-held view
that phyllodes tumours tend to occur in older women and are larger at presentation
than fibroadenomas (Rosen, 2008). It will be exciting to apply these cytological
criteria prospectively to help differentiate fibroadenoma from phyllodes tumour,

thereby enhancing patient management.
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