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Ultrasound-guided vacuum-assisted minimal invasive excision

for complete removal of breast lesions

CHEN Hong-liang, DING Ang’, SUN Jian, WANG Mao-li, YIN Chu-yang,
JIN Yu-chun, SUN Tai-ming, ZHANG Zheng

(Department of Breast Surgery, Obstetrics and Gynecology Hospital . Fudan University ., Shanghai 200011, China)

[Abstract] Objective To explore and evaluate the effectiveness of ultrasound-guided vacuum-assisted
minimal invasive excision (Mammotome procedure) for complete removal of breast lesions and factors
affecting the presence of residual lesion. Methods A total of 666 patients were treated with
ultrasound-guided vacuum-assisted minimal invasive breast lesion excision between January 2007 to
October 2008. Altogether 917 lesions were excised. All the patients completed interval follow-ups for
at least twelve months after the procedure. Main post-procedure complications, residual lesion or
recurrence, and patients’ satisfaction were evaluated. Characteristics between the lesions with and
without residual lesion or recurrence after the procedure were compared in order to analyze the factors
correlated with the completeness of the removal. Results All the patients were treated successfully.
Main post-procedure complications were post-procedure pain, skin ecchymosis, and local hematoma.
All the complications, with the incidence of 1. 7%, 10. 9% and 7. 6%, respectively, disappeared
within six months after the procedure. The patients’ satisfaction rate was 98. 1%. Almost all the
lesions removed were benign breast lesions except for only three cases of invasive ductal carcinoma.
Thirteen cases with residual lesion or recurrence were confirmed at twelve months’ follow-up. The rate
of complete removal was as high as 98.6%. The thirteen cases, of which the residual lesion was tiny,
were all benign breast lesions, with no need of a second procedure. Larger lesion, lesion closer to the
nipple, cases in which multiple lesions were removed at a time and active bleeding during the procedure

showed more possibility of residual lesion or recurrence. Large lesion, active bleeding and lesion closer
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to the nipple were significant factors of residual lesion or recurrence according to the Logistic

regression.  Conclusions

Ultrasound-guided vacuum-assisted minimal invasive excision (Mammotome

procedure) is highly successful for complete removal of appropriately selected presumed benign breast

lesions with good surgical techniques.

[Key words] breast lesion;
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Fig 1 Breast lesion complete removal with Mammotome procedure

A: A palpable irregular breast lesion after local anesthetic injection; B: The opened notch right beneath the lesion before excision procedure;

C:The image showed complete removal at longitudinal view; D:The image showed complete removal at transverse view.
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Fig 2 Images showed complete removal at interval follow-up ultrasound images

A': The arrow showed scar formation 3 months after the procedure, difficult to predict the presence of residual lesion; B: The arrow showed

probe tract scar formation 6 months after the procedure and the circle showed the area of the lesion before the procedure; C:The arrow showed

probe tract scar formation one year after the procedure and the circle showed the area of the lesion before the procedure. The image showed

complete removal of the breast lesion; D:The image showed complete removal of the breast lesion two years after the procedure.
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Tab 1 Pathologic results of 917 breast lesions removed with the

8-gauge vacuum-assisted Mammatome excision system

Lesion (%)
914/917(99. 67)
583/917(63.58)

Pathologic results

Benign
Fibroadenoma
Frbrocystic changes 238/917(25.95)
Cyst 40/917(4. 36)

25/917(2.73)

20/917(2.18)
8/917(0.87)
3/917(0.33)
3/917(0.33)

Intraductal papilloma

Usual ductal hyperplasia

Sclerosing adenosis
Malignant

Invasive ductal carcinoma
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Tab 2 Main post-procedure complications recorded at interval follow-ups

Follow-up Patient Insision . . Postprodedure  Postprocedure Satisfaction
time No. healing Ecchymosis Hematoma pain residual %
1 week 666 fine 73/666 50/666 11/666 NA® 92.8
3 months 666 fine 0/666 22/666 0/666 24 96. 2
6 months 666 fine 0/666 0/666 0/666 15 98. 1
12 months 666 fine 0/666 0/666 0/666 13 98. 1
24 months 196 fine 0/666 0/666 0/666 5 NAP

2Residual lesion was evaluated by ultrasound examination 3 months after the procedure;

b As only a part of patients completed follow-up 24

months after the procedure, the satisfaction survey finished 12 months after the procedure.
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Tab 3 Residual lesion or recurrence one year after the procedure

. Residual or Patient Initial size Lesion . . Residual size at Residual size at Subsequent
Patient  recurrence . Multiple Palpable  Bleeding Pathology 1st follow-up last follow-up . .

(month) age (y)  (mm) location (oom) (oom) intervention

1 6 25 22 uoQ Y Y N Fibroadenoma 3 3 (12 month) Follow-up
2 6 29 29 uoQ N Y Y Firbrocystic changes 4 4 (12 month) Follow-up
3 6 33 19 uoQ Y N Y Fibroadenoma 2 2 (24 month) Follow-up
4 6 34 22 Subareola Y Y Y Fibroadenoma 2 3 (12 month) Follow-up
5 6 28 18 Subareola Y N Y Intraductal papilloma 2 2 (24 month) Follow-up
6 6 41 23 ulQ N Y N Fibroadenoma 3 3 (24 month) Follow-up
7 12 29 21 LOQ N N Y Firbrocystic changes 2 2 (12 month) Follow-up
8 12 27 21 uoQ Y N Y Fibroadenoma 2 2 (12 month) Follow-up
9 6 34 20 Subareola N N Y Fibroadenoma 2 2 (24 month) Follow-up
10 6 33 25 uoQ Y Y N Fibroadenoma 4 4 (12 month) Follow-up
11 6 23 19 ulQ N Y N Firbrocystic changes 2 3 (24 month) Follow-up
12 6 26 23 uoQ N Y Y Fibroadenoma 3 3 (12 month) Follow-up
13 6 28 22 LIQ Y N Y Firbrocystic changes 3 3 (12 month) Follow-up

UOQ: Upper outer quadrant; LOQ:Lower outer quadrant; UIQ; Upper inner quadrant; LIQ:Lower inner quadrant; Y:Yes; N:No.
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Tab 4 Comparisons between lesions with and

without residual tissues or recurrences

Residual or recurrence Yes No
No. of Patient 13 653
Patient age (y) 30.0+£4.8 32.9+6.1
Initial size (mm) 21.8+£2.9 17.9+£2.7
Multiple or single [7(%)]
Multiple 7(53.8) 196(30. 0)
Single 6(46.2) 457(70.0)
Palpable [2( %) ]
Yes 7(53.8) 435(48. 1)
No 6(46.2) 469(51.9)
Active bleeding [n( %) ]
Yes 9(69.2) 187(28. 6)
No 4(30. 1) 466(71.4)
Lesion location (n)
uoQ 6 542
Other three quadrant
LOQ 1 117
UlQ 2 126
LIQ 1 89
Subareola 3 30
Pathology (n)
Fibroadenoma 8 575
Frbrocystic changes 4 234
Cyst 0 40
Intraductal papilloma 1 24
Usual ductal hyperplasia 0 20)
Sclerosing adenosis 0 8
Invasive ductal carcinoma 0 3

UOQ: Upper outer quadrant; LOQ: Lower outer quadrant;

UIQ: Upper inner quadrant; LIQ:Lower inner quadrant.
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