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Abstract 

Background Phyllodes tumours (PT) of the breast are rare primary breast neoplasms, mostly seen in fourth to fifth 
decades of life. These tumours are exceptionally rare in children and young females. The clinico-radiological features 
often overlap with fibroadenoma. Though imaging plays a pivotal role in providing an initial diagnostic approach, 
the final confirmation is dispensed on histopathology, which further classifies PT into either benign, low-grade 
malignant (borderline), or high-grade malignant. On reviewing the literature, only 20 cases have been reported so far 
in young females, with majority of them being benign and very few numbers of malignant PT.

Case presentation Herein, we report the clinical and imaging features of PT in four young females, of benign, 
borderline and high-grade malignant categories as confirmed on histopathology, thereby adding few more numbers 
to the already existing cases. Additionally, our fourth case depicts rare presentation of high-grade malignant recurrent 
PT in adolescent female with nodal and unilateral ovarian metastases.

Conclusions In conclusion, a possibility of PT should be considered in differential diagnosis in a large rapidly enlarg-
ing breast mass even in young females with characteristic imaging features, as it alters the plan of management.
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Background
Phyllodes tumour (PT) is an unusual primary breast 
tumour constituting less than 1% of total breast tumours 
and 2–3% of all fibroepithelial breast tumours, with 
reported incidence of 1 in 100,000 [1–6]. Muller in 1838 
firstly described it and coined the term "cystosarcoma 
phyllodes" due to leaf like tumoural extensions within 

cystic areas of the lesion [1–6]. The median age of pres-
entation is fifth decade, with rare occurrence in chil-
dren, adolescents and young females. Various breast 
masses encountered in adolescent females are either due 
to physiologic/developmental abnormalities, inflam-
matory lesions, fibrocystic changes or tumours [4]. The 
most common neoplasm in adolescent female breast is 
fibroadenoma, with breast carcinomas being an unusual 
sight. Likewise, a thorough literature search revealed only 
20 cases of PT in adolescents [1]. Though PT are usu-
ally large sized at presentation and possess different bio-
logical behaviour, their clinico-radiological picture often 
overlaps with giant fibroadenomas, posing a diagnostic 
dilemma.
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The relevance behind adequate distinction between PT 
and fibroadenoma lies in the fact that PT requires surgi-
cal management, while fibroadenomas can be safely fol-
lowed up without further investigations or managed by 
simple enucleation [6]. Further, it is essential to perform 
wide excision with adequate margins in all pathological 
types of PT in an attempt to avoid local recurrence and 
need for subsequent surgery [6]. Radiologists can play 
an important role in raising a suspicion and dispensing 
an alternative preoperative diagnosis of PT over fibroad-
enoma in young females, based on characteristic imaging 
pointers on ultrasound(US) and MRI as enumerated in 
Table 1, thereby guiding the surgeons for adequate man-
agement [6–8]. Additionally, MRI also plays an essen-
tial role in assessment of underlying chest wall invasion 
if any. Furthermore, CECT chest and abdomen may be 
done in recurrent/ malignant cases for detecting nodal/
distant metastases [6–8].

US guided core needle biopsy with histopathology 
examination not only confirms the aetiology and differ-
entiates PT from giant fibroadenomas, but also aids in 
the categorization of PT into benign, low-grade malig-
nant (borderline), or high-grade malignant [9–11]. Major 
chunk of adolescent PTs are benign, with a handful of 
malignant cases [1–5].

Local recurrences can occur in all categories of PT, usu-
ally developing within 2 to 3 years. The local recurrence 
rates in benign, borderline and malignant tumours are 
nearly 10% to 17%, 14% to 25%, and 23% to 30%, respec-
tively [12–14]. Metastasis, however, is almost exclusively 
seen in malignant PT, disseminating primarily to lungs, 
bones and brain, and rarely to liver and heart, heralding 
poor prognosis [12–14]. Nodal and ovarian metasta-
ses are an exceptionally rare sight in PTs. To the best of 
our knowledge, only 2 case reports of PTs with ovarian 
metastasis have been published so far [15–17].

The management goal of PT in adolescents is hence-
forth to maximize breast conservation, with an aim to 

prevent local recurrence, achieved mostly by wide local 
excision (WLE) of the tumour with adequate margins.

We herein report clinico-radiological features of PT 
in four young females ranging from benign to malignant 
categories as confirmed on histopathology. Moreover, the 
novelty of our report is that our fourth case contributes 
in filling the extreme void in existing literature on malig-
nant PTs with nodal and ovarian metastases.

Case presentation
Case 1
A 17-year-old female presented with complaints of 
progressively increasing left breast lump for the last 
6 months, with new onset of pain for last 15 days; with-
out any nipple discharge. On clinical examination, a 
large lobulated left breast mass was palpated, occupy-
ing all the quadrants of left breast with limited mobility, 
firm to hard in consistency, causing severe thinning of 
overlying skin without any skin inflammatory changes 
or ulcerations. Right breast was normal. Ultrasound 
(US) showed a well circumscribed predominantly solid 
heterogeneous mass lesion, involving whole of the left 
breast. The mass depicted lobulated margins and hypo-
echoic cleft like anechoic spaces with focal cystic areas 
showing low level internal echoes within (Fig. 1a). Pos-
teriorly, it was abutting the pectoralis major muscle 
without any obvious signs of invasion. No significant 
axillary lymphadenopathy was seen. Colour Doppler 
revealed internal vascularity within the solid compo-
nents. On MRI, a large encapsulated, irregular, lobu-
lated heterogeneous intensity soft tissue mass lesion 
with circumscribed margins was seen involving all 
the quadrants of left breast. The mass lesion appeared 
isointense on T1WI, hyperintense on T2WI, with mul-
tiple T1W/ T2W/ T2W fat saturated hyperintense lin-
ear clefts within (Fig. 1b). Multiple flow voids were seen 
extending into the lesion from its periphery, communi-
cating with right axillary and internal mammary vessels 

Table 1 Imaging differences between phyllodes Tumour and fibroadenoma

Imaging features Phyllodes tumour (PT) Fibroadenoma

Ultrasound

Size Usually larger than 3 cm Usually smaller than 3 cm except Giant Fibroadenomas

Shape and Margin Irregular and circumscribed Oval and circumscribed

Lobulations Microlobulations may be seen Microlobulations rarely seen

Echo pattern Mixed Hypoechoic with echogenic septae

Cystic areas and clefts Pathognomic feature Cysts may be uncommonly observed in atypical fibroadenomas

Vascularity Central and peripheral Predominantly peripheral

MRI

Characteristic imaging features Heterogeneously enhancing mass with non-
enhancing Cystic spaces and slit like clefts within

Intensely enhancing T2 hyperintense mass with non-enhancing 
hypointense internal septations
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(Fig. 1b). No skin ulcerations or pectoralis muscle inva-
sion was seen. Dynamic contrast enhanced (DCE) MRI 
demonstrated intense, heterogeneous, gradually pro-
gressive enhancement (Type I kinetic curve) with inter-
nal non-enhancing septations and clefts (Fig.  1c, d). 
The lesion showed focal area of diffusion restriction on 
diffusion weighted images (DWI: ADC value 0.6 ×  10−3) 
(Fig. 1e, f ). Based on these imaging features, a preoper-
ative diagnosis of PT was suggested. Patient underwent 
surgical excision biopsy, which confirmed the radiolog-
ical diagnosis of borderline (low-grade malignant) PT 
(Fig. 1g, h).

Case 2
A 19-year-old female presented with a rapidly enlarg-
ing painless left breast lump. On clinical examination, 
the lesion was firm to hard in consistency with limited 
mobility. On US, a well circumscribed, lobulated, pre-
dominantly hypoechoic, lesion with parallel orienta-
tion, internal anechoic cystic spaces and mild posterior 
acoustic enhancement was seen (Fig.  2a). No obvious 
microcalcifications, surrounding architectural distor-
tion, nipple retraction, skin thickening or significant axil-
lary lymphadenopathy seen. The lesion depicted internal 
vascularity on Colour Doppler (Fig.  2b). On MRI, the 

Fig. 1 (case 1) a Left breast ultrasound image shows a heterogeneously hyperechoic lobulated mass lesion with anechoic linear clefts and cystic 
spaces within (yellow long arrow). b Sagittal T2W MR image of the left breast shows a large well circumscribed heterogeneous signal intensity 
mass lesion occupying the entire breast with multiple linear T2 hyperintense fluid signal clefts and cystic spaces (yellow short arrow). Multiple 
hypointense peripheral flow voids are also seen (red arrows). c Axial DCE MR image of both breasts shows heterogeneous intense enhancement 
of the left breast mass lesion with non-enhancing clefts and cystic spaces. Normal dense glandular enhancing right breast parenchyma is seen. d 
DCE type I kinetic curve is seen. e DWI image shows areas of focal hyperintensity (green arrow). f Corresponding ADC map shows focal moderate 
hypointensity (restricted diffusion). g–i H & E × 10, shows stromal overgrowth and hypercellularity with mild pleomorphism (g). IHC shows 
cytoplasmic BCL2 positivity in stromal cells (h). IHC shows CD34 positivity in stromal cells (i)
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mass lesion was seen involving all the quadrants of left 
breast, with circumscribed margins without any under-
lying pectoralis muscle invasion (Fig.  2c). It was isoin-
tense on T1WI and hyperintense on T2WI with cystic 
spaces within. On DCE MRI, the mass showed intense 
heterogeneous enhancement with non-enhancing cystic 
components and a type I kinetic curve (Fig.  2d). On 
DWI images, patchy diffusion restriction was observed 
in the solid components, with mean ADC value of truly 
restricted areas being 1.5 ×  10−3 (Fig.  2e, f ). Based on 
these features, a preoperative diagnosis of PT was made. 
Finally, this lesion was proven to be a benign PT on exci-
sion biopsy.

Case 3
A 22-year-old female presented to breast clinic with 
complain of pain and lump in right breast for 3 months. 
Clinically, a firm to hard mobile mass was felt in the 
outer quadrants of breast. Ultrasound depicted a well 
circumscribed hypo to hyperechoic lobulated mass 
lesion with focal microlobulations, areas of posterior 
acoustic shadowing, internal echogenic septae and few 
small hypoechoic cystic spaces (Fig.  2g, h). Based on 

these imaging features, a diagnosis of BIRADS 4a lesion 
was suggested which was confirmed to a malignant PT 
on surgical excision biopsy.

Case 4
A 20 year old female patient post WLE status for malig-
nant PT, presented with a rapidly enlarging swelling 
in the post-operative bed and abdominal fullness for 
three months, two years after the initial surgery. Clini-
cal examination revealed a large friable reddish brown 
ulcerated mass at the post-operative bed with a vaguely 
palpable abdominopelvic mass in the right iliac fossa. 
Patient underwent CECT chest and abdomen which 
revealed an irregular heterogeneously enhancing infil-
trating mass lesion in the right anterolateral chest 
wall with rib involvement, few enlarged right axil-
lary, internal mammary and pericardiophrenic lymph 
nodes (Fig. 3a, c, d). Additionally, a similar morphology 
right ovarian abdominopelvic mass lesion with moder-
ate ascites was seen (Fig. 3b). A diagnosis of recurrent 
malignant PT with nodal and right ovarian metastases 
was made which was proven on HPE. The patient was 
referred to multidisciplinary and oncology team for 
further management.

Fig. 2 (case 2 and 3) a Left breast ultrasound image shows a well circumscribed, lobulated, predominantly hypoechoic, wider than taller lesion 
with internal anechoic cystic spaces and mild posterior acoustic enhancement. b Colour Doppler image shows internal vascularity within the lesion. 
c Axial T1W MR image of the left breast shows a large, well circumscribed heterogeneous signal intensity mass lesion occupying the entire breast 
with multiple hyperintense clefts and cystic spaces. No pectoralis muscle invasion seen (red arrow). d Axial DCE MR image of left breast shows 
heterogeneous intense enhancement of the mass lesion with non-enhancing clefts and cystic spaces. e DWI image shows patchy areas of focal 
hyperintensity in solid components. f Corresponding ADC map shows focal mild hypointensity (area of true restricted diffusion). g, h US image 
of right breast shows a well circumscribed hypo to hyperechoic lobulated mass lesion with focal microlobulations (red arrow), areas of posterior 
acoustic shadowing (red asterisk), internal echogenic septae (yellow arrows) and few small hypoechoic cystic spaces (white arrow)
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Conclusions
Reviewing the literature, most common age group 
for phyllodes tumour is premenopausal and they are 
extremely rare in adolescents. However, if a large rap-
idly growing breast mass with characteristic imaging 
features is encountered, as seen in our cases, a possibil-
ity of PT should be kept, even in this young age group, 
as it alters the plan of management, owing to its poten-
tial ability for recurrences and metastasis based on the 
final histopathological category.
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Fig. 3 (case 4) a Coronal CECT chest image shows a large irregular heterogeneously infiltrating mass lesion (yellow asterisk) with infiltration 
of the chest wall and pleura with rib involvement and periostitis (red arrow). b Coronal CECT Abdomen and pelvis shows a large heterogeneously 
enhancing solid cystic right adnexal mass lesion with non-visualized right ovary (white asterisk) and moderate ascites. Normal left ovary (orange 
arrow) and uterus (yellow dotted arrow) seen. c, d Axial CECT images show enlarged right axillary node (red dotted arrow), pericardiophrenic node 
(yellow circle) and internal mammary lymph node (red circle) with bilateral mild pleural effusion and passive atelectasis
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