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Abstract
BACKGROUND
[bookmark: _Hlk39399329]Phyllodes tumours (PTs) are fibroepithelial breast tumours, which can be classified as benign, borderline or malignant, according to their histological characteristics. While various huge borderline or malignant PTs have been previously described, a benign PT with a pulmonary nodule mimicking malignancy has not yet been reported. In order that doctors may have a comprehensive understanding of super-giant benign PTs (≥ 20 cm), we also performed a literature review to summarize the clinical features, differential diagnosis, and treatment of this disease.

CASE SUMMARY
A 42-year-old woman with severe anaemia presented with a rapidly enlarging right breast mass, measuring approximately 30 cm × 25 cm × 20 cm that was first noticed 1 year previously. A region of skin ulceration and necrosis (20 cm × 15 cm) was observed on the lateral side of the mass. Computed tomography (CT) of the chest revealed a pulmonary nodule, which initially suggested a diagnosis of metastasis. CT showed that the boundaries between the pectoralis major and the mass were blurred, which was presumed to be due to tumour invasion. However, two core needle biopsies of the mass showed no evidence of malignancy. Following these results, the tumour was removed by mastectomy of the right breast. Interestingly, postoperative pathology finally proved the diagnosis of a benign PT. After 1 year of follow-up, wedge resection of the small pulmonary nodule was performed, and it was confirmed that the lung nodule was actually adenocarcinoma rather than metastatic breast cancer. The patient recovered very well without any postoperative treatment.

[bookmark: _Hlk39401490]CONCLUSION
[bookmark: _Hlk39399747][bookmark: _Hlk39399273]This case is unique in that the giant breast mass initially mimicking a malignant clinical presentation was eventually pathologically confirmed to be a benign PT, which misled the diagnosis and complemented the atypical features of benign PTs. The pathological and immunohistochemical results were important in the differential diagnosis. In addition, total mastectomy should be recommended due to difficulty in the precise diagnosis of PTs, especially in large breast masses. In the literature, almost one-half of super-giant benign cases were thought to be malignant tumours before surgery. This finding is a reminder to consider all conditions in order to make an accurate diagnosis and avoid excessive treatment.
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[bookmark: OLE_LINK28][bookmark: OLE_LINK1]Core tip: Phyllodes tumours (PTs) are fibroepithelial breast tumours. We report the unique case of a female patient who presented with a rapidly expanding breast PT. This case shows that a giant benign PT may reveal malignant features. The clinical manifestations and imaging examinations led us to misdiagnose this mass as a malignant tumour. However, pathological diagnosis of the tumour after complete excision confirmed the tumour to be a benign PT. The lung nodule was found to be adenocarcinoma rather than metastatic tumour. We also summarized and analyzed 12 cases and the results demonstrated that we should not to be fooled by appearances. All conditions should be considered to make an accurate diagnosis, in order that patients are given the appropriate treatment and avoid excessive treatment.


INTRODUCTION
Phyllodes tumours (PTs) are rare fibroepithelial lesions with the proliferation of stromal and epithelial elements. The other two fibroepithelial lesions are fibroadenomas and hamartomas[1]. The World Health Organization formally referred to this disease using the term “phyllodes tumour” in 2003. Phyllodes tumours exhibit a growth pattern of excessive proliferation of leaf-like stroma into dilated clefts[2]. The incidence of PTs is low at only 2.5% of fibroepithelial lesions and 0.3%–1% of all primary breast tumours[3]. According to their histologic grade, PTs can be classified into benign (60%-75%), borderline (15%-20%) and malignant (10%-20%)[4-6]. Most cases occur in women aged 40-50 years, and cases in males have been reported occasionally[7,8]. The preferred treatment for PT is surgical removal, and as lymph node metastasis is rare, axillary lymph node dissection is not routine[2].
Many reports have described various large borderline or malignant PTs. However, a benign PT with lung nodule mimicking malignancy has not yet been reported. Here, we present the unique case of a female patient who developed a rapidly expanding PT mimicking malignancy, which misled the diagnosis. However, pathological diagnosis of the tumour after complete excision eventually confirmed a benign PT, and the accompanying lung nodule proved to be adenocarcinoma. The atypical clinical symptoms and confusing images of this benign PT make this case special. We searched PubMed from inception to September, 2019 for “large OR huge OR massive OR giant OR big”, “phyllodes tumour” and “benign” as key words. We summarized and analyzed 12 cases of super-giant benign PTs (including our case) in order that doctors have a comprehensive understanding of this disease.

CASE PRESENTATION
Chief complaints
A 42-year-old Asian female presented with a rapidly enlarging right breast mass, which was originally noticed 1 year previously.

History of present illness
Over the past month, the breast mass had rapidly enlarged with symptoms of ulceration, bleeding and fever.

History of past illness
The patient had an unremarkable previous medical history.

Physical examination
On physical examination, the patient had a large right breast mass measuring 30 cm × 25 cm × 20 cm. It involved the whole right breast with a 20 cm × 15 cm area of ulceration complicated by necrosis located in the upper outer quadrant, which had a cauliflower-like neoplasm inside and was accompanied by an overpowering rotten stench. The skin of the right breast was stretched thin with superficial varicose veins, and the nipple was obviously enlarged (Figure 1A and B).

Laboratory examinations
The basic condition of the patient was poor with severe anaemia and hypoalbuminaemia at the time of admission. Blood analysis revealed red blood cells of 2.2 × 1012/L, hemoglobin of 59 g/L, and albumin of 19.9 g/L, with a normal platelet count.

Imaging examinations
Due to ulceration and the sheer size of the breast mass, the patient was unable to undergo mammography or mammary magnetic resonance imaging. Breast ultrasound revealed an enormous mass with solid components occupying the entire breast. A contrast-enhanced chest computed tomography (CT) scan displayed the giant breast mass (Figure 2A and B), and a pulmonary nodule of 8 mm × 6 mm in the left lung, which was initially considered metastatic (Figure 2C). The right pectoralis major was coarse locally, and the boundaries between the mass and the pectoralis major were unclear, which was thought to be due to tumour invasion (Figure 2D). There were no suspicious findings in the left breast or axillary nodes, and other examinations were normal.

Further diagnostic work-up
The patient was further evaluated with a core needle biopsy. The first core needle biopsy of the massive tumour suggested mammary adenosis. However, this did not rule out the possibility of malignancy. Dillon et al[5] reported that approximately 39% of breast diseases may give false negative results. In addition, as the mass was large, the core needle biopsy was unable to cover the entire area. A second biopsy was then performed, which consequently revealed lymphadenitis with neoplastic cells. Both biopsies found no evidence of malignant tumour. Subsequently, a right mastectomy without resection of the axillary lymph nodes was recommended[3].

FINAL DIAGNOSIS
According to postoperative histological examination, the patient was diagnosed with benign PT.

TREATMENT
The patient refused the suggested reconstructive breast surgery, due to its high cost. A right mastectomy without resection of the axillary lymph nodes was performed. The minimum surgical margin of the mass was 1 cm. Accordingly, making use of the superior and inferior skin flaps (even the skin directly overlying the mass which was normal) (Figure 3A and B), the skin closure was approximated after excision of the giant mass. Dissection revealed that the tumour was partly adhered to the pectoralis major muscle, rather than invading the muscle.
[bookmark: _Hlk35641516]The excised breast mass was 25 cm × 20 cm × 16 cm in size, and weighed 3.5 kg. Due to severe ulceration of the tumour before surgery, the patient underwent debridement and dressing changes every day. The weight of the tumour was reduced compared with that on admission. Cystic and solid lobulated changes could be seen after incision of the tumour (Figure 4A). Postoperative histological examination was consistent with benign PT with negative margins (Figure 4B). Histologic sections revealed a circumscribed lesion with a variable leaf-like growth pattern (Figure 4C), low-to-moderate stromal cellularity, minimal stromal cell atypia, and absent stromal overgrowth and mitoses (Figure 4D). The Ki-67 proliferation index of the tumour was 1% for the stromal component (Figure 4E). The P53 index for the stromal component was focally positive and consistent with benign stromal proliferation (Figure 4F). All of these analyses showed no evidence of malignancy.

OUTCOME AND FOLLOW-UP
The patient has recovered very well without any postoperative treatment. No recurrence or metastasis was observed 12 mo after her breast operation, and wedge resection of the small lung nodule was performed after 1 year of follow-up, which confirmed the pulmonary nodule to be adenocarcinoma, rather than metastatic breast cancer (Figure 5A and B). Immunohistochemical results showed that thyroid transcription factor-1 and napsin-A were positive (Figure 5C and D) and GCDFP-15 was negative (Figure 5E). Ki-67 was focally positive (Figure 5F). The patient provided written informed consent for publication of the case details.

DISCUSSION
[bookmark: _Hlk39526668]This case is interesting in that the patient had a giant benign PT with a pulmonary nodule mimicking malignancy, the patient also had severe anaemia, hypoalbuminaemia and infection. It was confusing and extremely difficult to diagnose whether the tumour was benign or malignant at first due to the following features: (1) The mass which was more than 30 cm with skin ulcers and necrosis increased rapidly in size in a short time. The patient had significant anaemia and malnutrition, which was more like cachexia. (2) CT showed there were no clear boundaries between the mass and pectoralis major, which was considered tumour invasion. (3) The pulmonary nodule was thought to be metastasis preoperatively, according to the chest CT and her breast disease. These findings suggested a diagnosis of malignant PT until postoperative pathology proved the breast mass was a benign PT. The reasons for this confusion were as follows: (1) Abundant vessels supported the tumour, resulting in the patient’s poor overall condition and cachexia. (2) Intraoperative findings revealed there was no infiltration between the mass and pectoralis major, only local adhesion. (3) The pulmonary nodule, which was resected by video-assisted thoracic surgery, was a primary lung adenocarcinoma, rather than breast metastasis.
The average size of PTs are usually 4-7 cm[9]. Giant PTs usually have a diameter of more than 10 cm[10]. It was reported that the largest benign PT even exceeded 50 cm[4]. We searched PubMed from inception to September, 2019 for “large OR huge OR massive OR giant OR big”, “phyllodes tumour” and “benign” as key words. We summarized and analyzed 12 cases of super-giant benign PTs (including our case) that exceeded 20 cm. These cases as well as the one presented are shown in Table 1[4]. The majority of cases presented with rapid growth. The clinical characteristics of seven cases, including our case, were ulceration, bleeding or infection[1,2,6,7,10-12]. The huge masses in four cases were adherent to the pectoral muscle[3,10,11,12]. Our case is unique in that it is the first report of a patient with a super-giant PT presenting atypical clinical manifestations with a co-diagnosis of lung adenocarcinoma. In the literature, only one other patient presented atypical clinical manifestations[11], and in one other case the PT was combined with another malignant tumour[8].
An interesting fact about this case is our patient’s manifestations and imaging examinations led us to misdiagnose the mass as a malignant tumour. However pathological diagnosis of the tumour after complete excision confirmed it was a benign PT. Of the 12 cases of super-giant benign PTs diagnosed according to the postoperative pathology results, five cases were thought to be malignant tumours before surgery, accounting for almost one-half[1,3,6,8,12]. This finding shows that super-giant PTs may be more likely to reveal “malignant features”. Due to oversensitivity to ”malignant features”, excessive treatments were performed in these cases, including pectoral muscle excision[3,7,8,10], peripheral muscle excision[4], and lymph node sampling[5,7,8]. Most of the patients were stable without recurrence during the follow-up period. Only one patient died after 6 mo due to malignant pleural effusion; however, the patient had no prior history of lung disease and her breast tumour was a benign PT[7].
To avoid confusion regarding the diagnosis, and being misled by the atypical clinical presentation of the mass, and precisely differentiating benign from malignant PTs, it is more important to pay attention to the pathology results. Histologically, the lobulated structure is typical, and the mesenchymal cells in the lower epithelium undergo significant proliferation, which is helpful in the diagnosis of PT. According to World Health Organization recommendations, PTs can be classified into benign, borderline and malignant tumours depending on their histological features, including stromal hypercellularity, stromal atypia, mitosis, stromal overgrowth, and tumour margins (Table 2). Sometimes, the distinction between benign, borderline and malignant tumours may be particularly difficult from core biopsies, Dillon et al[5] reported that approximately 39% of false negative results were obtained. In addition, the mass was too large for the core needle biopsy to cover the entire area in our patient. Thus, immunohistochemistry can be helpful. One study by Kleer et al[6] showed that the Ki-67 labelling index was notably higher in high-grade malignant tumours compared to low-grade malignant tumours, and the Ki-67 labelling index in the low-grade malignant PT group was notably higher than that in the benign PT group (P = 0.012). P53 has also been used for distinction; however, both benign and malignant PTs show focally positive p53 occasionally. Bode et al[7] reported that p63, p40 and cytokeratin were only labelled in malignant tumours. Fibroadenomas, benign PTs, and borderline PTs are not labelled in this way. A study by Chia et al[8] revealed that cytokeratin can be focally positive in malignant tumours (1%-5%), which increases with PT grade. Another study found that p40 was more specific, but less sensitive, in distinguishing sarcomatoid carcinoma from malignant PT than p63, but this study requires further validation[11].
For primary treatment of PT, surgical resection is recommended. Previously, simple mastectomy was suggested for borderline and malignant PTs in order to reduce the recurrence rate. However, recent research has revealed that the survival after mastectomy and wide local excision with postoperative radiotherapy was equivalent[12]. Consequently, conservative surgery is recommended, but mastectomy should be carried out according to the following reasons: benign or borderline tumours at least 8 cm in size, malignant PTs, or positive margins[13]. Margins of at least 1 cm with wide local excision were recommended by the National Comprehensive Cancer Network guideline for each PT grade. It is widely known that surgical margin status is an important risk factor for local recurrence. However, a meta-analysis demonstrated that margin positivity was a higher local recurrence (LR) risk only for malignant PTs, but was not associated with benign and borderline PTs[14]. In our case with a benign PT without distant metastasis, mastectomy was the better choice due to the large size of the tumour. The other 11 cases with huge benign PTs also underwent mastectomy. If the tumour size is less than 20 cm, wide local excision with a margin of at least 1 cm is preferred as the initial treatment. Lymph node metastasis is rare in PTs[2]. It is not necessary to routinely dissect axillary lymph nodes. However, sentinel lymph node biopsy or low-grade axillary lymph node dissection is recommended if palpable lymph nodes are detected pathologically[15]. After mastectomy for giant benign PTs, some cases chose reconstruction with a latissimus dorsi musculocutaneous flap, transverse rectus abdominis myocutaneous flap, or skin grafting. The study by Kuo et al[16] revealed that, for initial unresectable giant PTs, transcatheter arterial chemoembolization prior to surgery is recommended to improve the resectability of PTs without requiring skin grafting. In addition, postoperative chemotherapy and endocrine therapy have no significant effect on PTs, especially with regard to reducing the rate of recurrence or death.
According to a meta-analysis which included 9234 cases, the pooled LR rates for benign, borderline and malignant PTs were 8%, 13% and 18%, respectively, and the ranges of the 5-year cumulative LR risks for benign, borderline and malignant PTs were 3%-23%, 9%-55% and 14.8%-55%, respectively[14]. Other risk factors for LR also include mitoses, tumour border, stromal cellularity, stromal atypia, stromal overgrowth, tumour necrosis, and type of surgery. Another study revealed that patients without MED12 mutations had a higher likelihood of recurrence, whereas the disease-free survival of patients with PTs was improved with the occurrence of MED12 mutations[17]. Compared to the primary tumour, some studies have shown that similar or lower histological grading may occur during recurrences[18]. However, other studies have shown that the primary benign PT recurred as a malignant lesion[18,19]. For malignant PTs, the most common sites of metastasis included the lung (70% to 80%), pleura (60% to 70%), and bone (20% to 30%)[20].

CONCLUSION
PT is a rare fibroepithelial breast tumour. We report the unique case of a female patient who presented with a rapidly expanding breast PT. This case shows that a giant benign PT may reveal malignant features. The clinical manifestations and imaging examinations led us to misdiagnose the tumour as malignant. However, pathological diagnosis of the tumour after complete excision confirmed that it was a benign PT. Pathological and immunohistochemical results are important to differentiate this disease, and the lung nodule proved to be adenocarcinoma, rather than a metastatic tumour. These results are a reminder that we should not be fooled by appearances. All conditions should be considered to make an accurate diagnosis, in order that patients receive appropriate treatment and avoid excessive treatment[20-29].
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Figure Legends
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Figure 1 A giant phyllodes tumor of the right breast in a 42-year-old woman: A: Front image; and B: Lateral image.
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Figure 2 Preoperative radiologic evaluation. A and B: Chest computed tomography showed a huge mass; C: A pulmonary nodule was seen in the left lung (arrowheads); and D: Preoperative computed tomography showed that there was no clearance between the mass and pectoralis major (arrowheads).
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Figure 3 Making use of the superior and inferior skin flaps and even the skin directly overlying the mass which was normal. A: Preoperative photograph of the design to allow skin approximation and closure after removal of the large tumour; and B: Postoperative photograph after tumour resection and skin closed with placement of two drains under the flaps.


[image: ]
Figure 4 The tissue section showing benign phyllodes tumor. A: Cystic components after incision of the tumour; B: (10 ×) Well-circumscribed fibroepithelial neoplasm; C: (40 ×) Prominent leaf-like architecture and areas of hypocellular stroma; D: (400 ×) Bland stromal spindle cells without mitoses or nuclear atypia; E: Ki-67 proliferation index of the tumour was 1 for the stromal component; and F: The P53 index of the stromal component was focally positive.
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Figure 5 The tissue section showing lung adenocarcinoma. A: (100 ×) Pathological examination indicated lung adenocarcinoma; B: (400 ×) Tumour cells showed prominent atypia at high magnification; C: (200 ×) Thyroid transcription factor-1 was positive; D: (200 ×) Napsin-A was positive; E: GCDFP-15 was negative; and F: Ki-67 was focally positive.
Table 1 Case reports of giant benign phyllodes tumours with a diameter ≥ 20 cm
	Ref.
	Age
	Disease duration
	Size/
weight
	Clinical characteristics
	Pectoral muscle adherence
	Pre-op diagnosis/ Core biopsy
	Surgery/margins
	Recurrences

	Miyaguni et al[20]
	43
	5 mo
	20 cm/unknown
	Ulceration, bleeding
	No
	Malignant/Unknown
	Mastectomy/unknown
	Unknown

	Udapudi et al[21]
	21
	3 mo
	45 cm/6.5 kg
	Ulceration
	No
	Benign PT/Benign PT
	Mastectomy/unknown
	None for 2 yr

	Liang et al[22]
	64
	2 yr
	36 cm/unknown
	No
	Yes, suggested invasion
	Malignancy not excluded/Highly atypical cells
	Mastectomy, partial PME /< 1 cm
	None for 7 yr

	Zhao et al[23]
	63
	2 yr
	45 cm/11 kg
	No
	No
	Unknown/Unknown
	Mastectomy, peripheral muscle excision /unknown
	Unknown

	Likhitmaskul et al[24]
	35
	5 mo 
	20 cm/unknown
	Gestation
	No
	Benign PT/Benign PT
	Mastectomy, LNs removed/unknown
	Unknown

	Sbeih et al[25]
	41
	7 yr 
	25 cm/unknown
	Ulceration
	No
	Malignancy not excluded/Pseudoangiomatous or PT
	Mastectomy, skin graft/negative margins
	Unknown

	Islam et al[4]
	44
	1 yr
	50 cm/unknown
	Ulceration, fungating, anaemia, malnourished
	No
	Benign PT/Benign PT
	Mastectomy, partial PME, LN samples, LD flap closure/unknown
	Died of MPE after 6 mo

	Yan et al[26]
	54
	6 mo
	20 cm/unknown
	Non-myoepithelial tumour of the parotid 
	No
	Malignancy not excluded/Fibroepithelial lesion
	Mastectomy, PME, LN samples/adequate margins
	None for 3 mo

	Kallam et al[27]
	32
	8 mo
	20 cm/unknown
	Gestation
	No
	Benign PT/Benign PT
	[bookmark: _Hlk20330070]Mastectomy /unknown
	None for 4 wk

	Rathore et al[28]
	25
	6 wk
	30 cm/5 kg
	Fungating, anaemia
	Yes
	Benign PT/Benign PT
	Mastectomy, PME/> 2 cm
	None for 10 mo

	Benoit et al[29]
	40
	1 mo
	29 cm/4 kg
	Ulceration, bleeding, infection
	Yes
	Benign PT/Adenofibroma or benign PT
	Mastectomy/< 1 mm
	Unknown

	Our case
	42
	2 mo
	30 cm/3.5 kg
	[bookmark: _Hlk20343123]Ulceration, bleeding, infection,
Lung adenocarcinoma
	Yes, suggested invasion
	Malignancy not excluded/Benign PT
	Mastectomy/< 1 mm
	None for 12 mo


PT: Phyllodes tumour; PME: Pectoral muscle excision; LN: Lymph node; Pre-op: Preoperative; LD: Latissimus dorsi breast reconstruction; MPE: Malignant pleural effusion.


Table 2 Histologic features of benign, borderline and malignant phyllodes tumors (adopted from the World Health Organization classification 2012)
	Histologic features
	Benign
	Borderline
	Malignant

	Stromal hypercellularity
	Mild
	Moderate
	Marked

	Stromal mitotic activity
	0-4/10 HPF
	5-9/10 HPF
	≥ 10/10 HPF

	Stromal cell atypia
	Mild
	Moderate
	Marked

	Stromal overgrowth
	Absent
	Absent or focal
	Often present

	Tumour borders
	Well-defined
	Well-defined focally infiltrative
	Infiltrative

	Malignant heterologous elements
	Absent
	Absent
	May be present
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