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ABSTRACT

Background: Phyllodes tumours [PT] are uncommon fibroepithelial tumours with marked stromal proliferation 
over epithelial component with majority being benign.Along with grade, additional study of proliferative markers 
such as p 53,Ki 67 are essential to identify those with potential for aggressive behaviour.In this background study 
was undertaken to asses the histopathological characters and correlate Ki 67 expression in different subtypes of PT.

Methods: A total of 21 cases were studied.Clinical details, gross features and primary histologic features were taken 
into consideration. Immunostaining for Ki 67 were performed. Ki 67 immunoexpression was categorised as 0-10, 
11-30, 31 and above depending on the percentage of positive tumor cells in each case. Ki 67 immunoexpression was 
correlated with histologic grade and clinical features.

Result: 14 cases (66.7%) of Benign, 03 cases (14.3 %) of borderline, and 04 cases (19 % ) cases of malignant 
phylloides tumor were seen. Average Ki 67 expression in BPT and BlPT was 4.5 % (range 1-8%) and 14 % (range 
13-15 % ) respectively. MPT exhibited Ki range of 41-80 % with average LI of 56 %. A significant association was 
seen between expression of Ki 67 in different grades of phyllodes tumour.

Conclusion: Inclusion of Ki 67 in routine histopathology reporting of phylloides is mandatory as Ki LI proves to be 
of paramount importance in sub categorisation of phylloides.
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Introduction
Phyllodes tumours [PT] are uncommon fibroepithelial 
tumours with marked stromal proliferation over epithelial 
component.Majority are benign and constitutes 0.3-1.5% 
of breast neoplasms. [1,2,3,4,5]. Common clinical presentation 
is of rapidly growing lump in the breast with median age 
of occurance being 45 years and 10-20 years later than 
fibroadenoma. [2,6,7,8,9].

PT encompasses benign (BPT), borderline (BlPT) and 
malignant subtypes (MPT) with varied propensity for 
recurrence, over all incidence being 8-40 %. [3,5]. Metastasis 
corresponds with grade of phylloides and is 4%, 22% in 
BlPT and MPT respectively. [8,9].MPT has poor prognosis 
with 5 year survival rate of 66% [4].

Histological grade is based on semiquantitative assessment 
of degree of stromal cellularity, cellular pleomorphism, 
mitotic activity, and tumour margins. [8] Additional study 
of proliferative markers such as p53, Ki67 are essential to 
identify those with potential for aggressive behaviour. [3]. 
Literature data shows tumour grade corresponds with p53, 
and Ki 67 expression. [10].

In this background study was undertaken to asses the 
histopathological characters and correlate Ki 67 expression 
in different subtypes of PT.

Materials and Methods 
The study was undertaken in department of pathology,ESIC 
MC & PGIMSR,RNR, Bangalore from January 
2010-December 2013. Total number of PT cases were 21. 
Clinical details including age of patient, nature of surgery 
etc were collected from medical records. Gross features 
of the specimen and appearance at cut section were noted. 
During this period cases of PT if recurred were also studied. 
Primary histologic criteria defining PT considered is stromal 
overgrowth with absence of epithelial component in atleast 
one low power field. [1]. Further depending on histological 
features PT were graded as BPT, BlPT, MPT. [8].

PT with mitotic activity (MA) less than 5/ 10 high power 
field (hpf) and any one or more of the features as described 
for BPT were categorised as BPT. Tumours with MA 
more than 10 / 10 hpf and any one or more of the features 
describing those of MPT were categorised as MPT.
Tumours with MA more than 5/10 hpf but less than 9/10 
hpf and intermediate features describing those of BlPT 
were categorised as BlPT. [8]

Immunostaining for Ki 67 were performed. Positive and 
negative controls were run with each batch of IHC for 
Ki 67. The proportion of nuclear positivity defined by 
any detectable brown staining of the nucleus above the 

background level were scored as positive and labelling 
index [LI] was determined by counting a minimum 
number of 1000 cells in the most active areas. Ki 67 
immunoexpression was categorised as 0-10, 11-30, 31 and 
above depending on the percentage of positive tumor cells 
in each case.

Data was analysed using descriptive statistics such as mean 
and standard deviation.Difference between 2 categories 
were evaluated by using chi square test of significance for 
independence. A p value less than 0.05 was considered to 
be significant.

Result
During the four year study period total phylloides case were 
21. Age range was 24-64 years with mean age of 38.2 years.
[Table 1]. Majority presented as solitary lump in breast  
(95.23 %). One patient had synchronous fibroadenoma [FA] 
in left breast with PT affecting right breast. Lumpectomy 
was the nature of surgery in 85.7 % cases. Modified radical 
mastectomy [MRM] was performed in three cases since 
FNA reported as malignancy.

Over all PT size ranged from 2 to 26 cms with mean 
of 9.7 cms. Average size in BPT is 6.9 cms (2- 14 cms 
range),BlPT 9.3 cms (7-14 cms range), MPT 19.7 cms  
(12-26 cms). [Table 2].

Histologically BPT were 14 cases (66.7%), BlPT 03 
cases (14.3 %), MPT 04 cases (19 % ). [Table 3]. All BPT 
exhibited histological features as defined by WHO. In 
BlPT uniform stromal cellularity was a feature noted in 
2 cases. Third case with heterologous stromal expansion 
; though had well circumscribed margins, recurred and this 
recurred tumour had intermediate margins with areas of 
necrosis and other histological features defining BlPT. IHC 
for Ki 67 done on this recurred BlPT had same score as 
primary tumour.

All MPT exhibited the classical features defined by WHO 
with monomorphic or pleomorphic sarcomatous stroma. 
Axillary lymphnode dissection was accompanied with 
MRM performed in two cases and all the lymphnodes 
were free of tumour microscopically.IHC for vimentin was 
positive, while EMA,SMA,CK was negative .

Average Ki 67 expression in BPT, BlPT was 4.5 % (range 
1-8%) and 14 % (range 13-15 %) respectively. MPT 
exhibited Ki range of 41-80 % with average LI of 56 %. 
[Table 4] [Fig 1,2]

Upon statistical analysis, a significant association was 
seen between tumor size and various grades of phyllodes 
tumour. Expression of Ki 67 in different grades of phyllodes 
tumour was also statistically significant. 
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Table 1: Age distribution in different grades of phylloides tumor.

Age (yr) Benign PT (N= 14) Borderline PT (N=3) Malignant PT (N=4)

< 30 04 00 00

31-40 09 01 01

41-50 01 01 01

51-60 00 01 01

>60 00 00 01

Table 2: Tumor size in different grades of phylloides tumor.

Tumor size Benign PT (N= 14) Borderline PT (N=3) Malignant PT (N=4) P value

< 10 cm 10 02 00

0.01910-20cm 04 01 02

>20cm 00 00 02

Table 3: Histological features in different grades of phylloides tumor.

Histological features Benign PT (N= 14) Borderline PT (N=3) Malignant PT (N=4)

Stromal cellularity Low (14) Moderate (3) High (3)

Cellular pleomorphism Mild (14) Moderate (2) Marked (3)

Mitotic index <5/10 hpf (14) 5-9/10 hpf >10/10hpf

Margins Well circumscribed (14) Well circumscribed (2)
pushing (1) Infiltrating (3)

Stromal proliferation Uniform (14) uniform Irregular (3)

Table 4: Average[Av] Ki 67 expression in different grades of phylloides tumor.

Ki 67 expression Benign PT
cases(Av Ki in % )

Borderline PT
cases(Av Ki in % )

Malignant PT
cases(Av Ki in % )

< 10 14 (4.5) -- --

11-30 -- 3 (14) --

>31 -- 4 (56)

Fig. 1: Benign Phyllodes tumor; (a) Gross ; (b) H&E – 4x; (c) Ki67 IHC 10x..
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Fig. 2: Borderline Phyllodes tumor; (a) Gross ; (b) H&E – 4x; (c)IHC  Ki 67 IHC 40x.

Fig. 3: MalignantPhyllodes tumor; (a) Gross ; (b) H&E – 10x; (c) Ki67 IHC 10x; (d) Ki 67 IHC 40x.
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Discussion
Johnnes Muller in 1838 coined the term cystosarcoma 
phylloides due to morphologic leafy bulbous protrusion 
of epithelium covering proliferating stroma and often 
extending into cystic space. [4,6,7,11] Majority were benign 
and not all cases exhibited cystic degeneration ,hence 
WHO renamed the misleading nomenclature as phylloides 
tumour. [4,7,8,11,12]

PT constitutes 0.3 to 1 % of primary breast neoplasm and 2.5 
% of fibroepithelial breast lesions. [4,6,12,13]. In our institution 
breast lesions during the study period constituted 6.7% of 
total histopathology specimens. Prevalence of PT was 2.3 
% of breast lesions and is in concordance with literature 
available . [6,7]. 

Median age group of presentation is 40-50 years. [2,6]. 
Occurance at younger age with average of 25- 30 years 
reported in Asians. [2,7]. In the present study maximum 
number of cases were seen in age group of 31-40 years 
(52.4 %) with median age of presentation of 38.2 yrs ,which 
is in concordance to thedata available in literature. [6,13].

Phylloides present as painless, palpable mass in upper outer 
quadrantfrequently affecting right breast[6,13] ; bilaterality 
reported in 3.4-3.8%.[6]. In our case series all were solitary 
,majority occurring in upper outer quadrant with 12 cases 
affecting right breast and 9 cases involving left breast. One 
patient presented with synchronous FA of opposite breast 
.Literature search revealed concomitant FA in 4.2 % to 
1/3 rd of women with PT and in proportion of FA somatic 
mutation result in monoclonal stromal proliferation 
progressing to PT. [4,6]. In our patient probably an existing 
FA would have shown monoclonal proliferation and hence 
patient presented with PT. This under scores the fact that 
FA and PT represent two ends of a single spectrum with 
origin being intralobar stroma.

In present study tumour size varied from 2-26 cms, with 
average size of 9.7 cm and is in concordance with average 
size reported in literature.[6]. Mean tumour size of BPT, 
BlPT, MPT is 6.9 cm,9.3 cm and 19.7 cm respectively. 
No single morphologic feature predicted clinical tumour 
behavior and histologic grade is independent of size, 
presentation, clinical behaviour.[4,6]. In our study increased 
size had increased grade and was statistically significant. 
Tumours were lobulated, fleshy ,grey white to grey tan 
with cystic change in few.In malignant phylloides, patient 
presented with sudden growth and tumours were bulky 
varying in size from 12-26 cm. Areas of haemorrhage, 
necrosis, microcysts and infiltrating nodules were a feature 
in MPT.The skin over the tumour exhibited dilated veins; 
however no ulceration noted in our study. [5,12].

On cytology smears showed large and increased stromal 
fragments with plump spindle cells in the background, 
suggesting phylloides, however a differential of 
fibroadenoma was offered. Smears exhibiting marked 
nuclear pleomorphism, increased mitotic activity prompted 
malignancy of breast; epithelial or stromal. 

Phylloides histology exhibited proliferating fibroblastic 
stroma lined by ductal epithelial cells projecting into 
cleft like spaces, appearing morphologically as leaf 
like pattern . In a typical benign phyllodes, stroma was 
reminiscent of exaggerated intracanalicular pattern of 
fibroadenoma.Borderline tumours exhibited heterogeneity 
with hypercellular and hypocellular areas and mitotic 
count of < 10/10hpf. The sarcomatous stroma ranged from 
monomorphic to pleomorphic resembling fibroscaroma, 
malignant fibrous histiocytoma or liposarcoma. [11]

According to various studies malignancy in PT range from 
7 to 45 %. [4,6] In our study MPT comprised 1.7 % of all 
type of primary malignant lesions of breast. Of all the PT 
;MPT accounted for 19.04 % and this in concordance with 
study by Eroglu E et al. [13]

A remarkable feature observed in 2 cases [50 %] of MPT 
was secondary changes comprising of osteoclastic giant 
cells and areas of necrosis. The stroma in these osteoclast 
rich lesion showed a high Ki 67 LI of 80 % and 56 % ; the 
same has been notified as a case report. [15]

Metastasis is 25-50 % [6,7] and is via blood often to 
lungs,pleura,bone,CNS.[6,11] Axillary metastasis is 
uncommon, while axillary lymphadenitis seen in 10- 20% 
patients exhibits reactive histology as noted in 2 cases of 
MPT that we studied. [6,7,11,14]. 

Chan Y J et alstated that BPT with Ki expression more 
than 10 % needs to be treated and followed up to avoid 
recurrence and malignant transformation. [1]. In our study 
all BPT had Ki less than 8 % with average of 4.5 %. 
Gatalica et al reported mean Ki of 7.73 and 23.42 in BPT 
and MPT respectively. [16]. The more obvious increased Ki 
LI was seen as expected in malignant phylloides category 
and our study showed a high mean Ki 67 LI of 56 % as 
compared to Gatalica et al. We conclude that expression 
of Ki 67 correlated well with morphologic grade and was 
statistically significant similar to Chan Y J et al.

Conclusion
Inclusion of Ki 67 in routine histopathology reporting of 
phylloides is mandatory as Ki LI proves tobe of paramount 
importance in sub categorisation of phylloides.
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