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Improved hemostasis during acute bleeding and a trend to prevent hematoma were observed after the TGM injection.
TGM could be an alternative method to achieve better post-VABB hemostasis.
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| 1. Introduction

Vacuum-assisted breast biopsy (VABB) for benign breast tumor excision is a developing trend in breast surgery. VABB
can retrieve a larger volume of breast tissue than a core needle biopsy. A previous study reported that the false negative
rate was only 0.1% among 1512 VABB cases . Thereby, VABB can contribute reliable pathological results.

Although VABB is feasible in clinical practice, complications are inevitable. The most common complication of VABB is
hematoma. Other complications, such as postoperative pain, subcutaneous bleeding, skin defects, and pneumothorax,
have also been reported [l The most common procedure for achieving hemostasis in VABB is compression with
pressure. Suturing of bleeders are rarely performed during VABB.

Recently, numerous products have been introduced to achieve hemostasis in different ways, such as the thrombin-gelatin
matrix (TGM), topical hemostatic agents (HA) (e.g., sponges), thrombin, fibrin glue, and other types of surgical sealants.
Several studies have reported the use of TGM compared with other hemostatic agents. TGM has been demonstrated to
be an efficacious method to reduce the time to achieve hemostasis and the length of hospital stay, resulting in less
consumption of health resources 48],

The TGM is a hemostatic matrix composed of a bovine gelatin matrix (FLOSEAL, Baxter Healthcare Corporation,
Deerfield, IL, USA). TGM has been used in multiple surgical fields, such as cardiac and vascular surgeries, orthopedic
surgery, tonsillectomy and adenoidectomy, sinus surgery, thyroidectomy, gynecologic surgery, urologic procedures, and
lacrimal surgery (€1,

| 2. Detailed Analysis

Among the 147 patients, a total of 206 breast tumors were removed by 7-gauge ultrasound-guided VABB. The median
age of the patients was 38 years (Table 1). The histopathological reports of the 206 lesions revealed that four lesions
were malignant (1.9%): two invasive ductal carcinomas and two intraductal carcinomas. The 202 benign lesions were as
follows: 114 fibroadenomas (56.4%), 40 fibrocystic lesions (19.8%), 12 benign phyllodes tumors (5.9%), 9 intraductal
papilloma (4.4%), 6 usual ductal hyperplasia (3.0%), 6 atypical ductal hyperplasia (3.0%), 7 harmatoma (3.4%), 2
granulomatous mastitis (1.0%), 2 lactating mastitis (1.0%), 2 xanthogranulomatous inflammation (1.0%), and 2
pseudoangiomatous stromal hyperplasias (1.0%). Both groups had two patients with malignancy at the final pathological
report. Patients diagnosed with breast malignancy underwent a standard lumpectomy or mastectomy with sentinel lymph
node biopsy as definite oncological surgery. No mortality was noted after VABBs.

Table 1. Patient demographics and lesion characteristics.

Characteristics All Patients All Lesion Hemostasis with TGM Hemostasis without TGM Value
(n = 147) (n = 206) (n=172) (n=75) P

Age 39 (17-78) 38 (14-68) 0.6

Size (cm) 2 (2-5) 2 (2-4.6) 0.42



All Patients

All Lesion

Hemostasis with TGM

Hemostasis without TGM

Characteristics (n=147) (n = 206) (n=72) (n=175) p Value
Lesion number
1.0
Single 102 (69.4%) 50 (69.4%) 52 (69.3%)
Multiple 45 (30.6%) 22 (30.6%) 23 (30.7%)
Pathology
1.0
Benign 202 (98.1%) 100 102
Malignant 4 (1.9%) 2 2

TGM = Thrombin-gelatin matrix.

A total of 72 patients received hemostasis via TGM and 75 patients received hemostasis by compression. There were four
patients (5.5%) with bleeding (Figure 1) and 18 (25%) with hematoma in the TGM group. However, 17 patients (22.7%)
had bleeding and 20 (26.7%) had hematoma in the non-TGM group. The rates of postoperative acute bleeding in the TGM
group were significantly lower than those in the non-TGM group (5.5% vs. 22.7%, p = 0.003). Among patients with
hematoma, there was no statistically significant difference between the two groups (25% vs. 26.7%, p = 0.85) (Table 2).

Figure 1. Patient with acute bleeding in Day 1.

Table 2. Hematoma and acute bleeding.

Hemostasis N
Complications with TGM (I-rllein;)ss)t asis without TGM p Value
(n=72) -
Post-VABB hematoma
Yes 18 (25.0%) 20 (26.7%) 0.85
No 54 (75.0%) 55 (73.3%)
Acute bleeding
Yes 4 (5.5%) 17 (22.7%) 0.003
No 68 (94.4%) 58 (77.3%)

TGM = thrombin-gelatin matrix.

Univariable analyses in hematoma group showed that there were no significant association with lesion number (p =
0.802), lesion size (p = 0.518) or application of TGM (p = 0.787) (Table 3). However, in the acute bleeding group, although



there were no significant associations with lesion number (p = 0.434), or lesion size (p = 0.364), the application of TGM
was affected independently (p = 0.005) (Table 4). All of hematoma were resolved during the 6-month follow-up.

Table 3. Result of factors affecting Hematoma.

Parameters Odds Ratio 95% ClI p Value
Lesion number (single/>2) 1.109 0.493-2.497 0.802
Lesion size (2/> 2 cm) 0.783 0.373-1.644 0.518
Thrombin-gelatin matrix (No/Yes) 1.108 0.528-2.327 0.787

Cl = confidence interval.

Table 4. Result of factors affecting acute bleeding.

Parameters Odds Ratio 95% ClI p Value
Lesion nhumber (single/>2) 1.557 0.514-4.711 0.434
Lesion size (2/>2 cm) 0.64 0.244-1.678 0.364
Thrombin-gelatin matrix (No/Yes) 5.225 1.648-16.57 0.005

Cl= confidence interval.

| 3. Current Insights

Jung et al. showed that ultrasound-guided core needle biopsy of a benign breast mass measuring 2 cm is sufficient to rule
out malignancy, with an accuracy rate of 98.6% 4. The advantage of VABB is that it provides not only the diagnosis but
also the removal of the mass . The most common complication after VABB is hematoma [&. VABB is a minimally
invasive surgery; therefore, neither electrical coagulation nor internal sutures for hemostasis are available. External
compression can resolve most of the complications. Fu et al. introduced the effectiveness and safety of using a Foley
catheter in VABB to prevent hematoma and bleeding 19, which was found to be less time consuming and to result in
less bleeding and post-interventional hematoma.

The hematoma and acute bleeding rates were 25.8% (38/147) and 14.2% (21/147), respectively. The result was similar to
that reported by Fu et al. 19, Schaefer et al. reported significantly more hematomas and acute bleedings for the 8-gauge-
Mammotome®-system vs. the 11-gauge-Mammotome®-system (35.5% vs. 16.7%, p = 0.029; 41.9% vs. 8.4%, p < 0.001)
(L. Zheng et al. reported a hematoma rate of 11.4% but lacked acute bleeding rate. Zheng et al. also reported that the
lesion size and number of lesions were independently associated with hematoma occurrence 12,

Removing larger lesions may lead to increased surgical space and the risk of vessel injury. It is difficult to treat refractory
bleeding by external compression of the wound. Therefore, the researchers filled the residual surgical space with TGM
injection. Lesion number and size were not associated with hematoma or acute bleeding. However, the result showed that
the application of TGM would decrease the rate of acute bleeding independently.

The application of TGM in breast surgery has rarely been reported. Henkel et al. reported the presentation of breast
pseudo-microcalcification on mammogram after TGM injection 3. During these series, postoperative mammograms were
performed in 10 patients, and no appearance of pseudo-microcalcification was noted. The researchers suggest yearly to
follow-up of the cases due to the possibility of breast pseudo-microcalcification.

In this research, the malignancy rate after VABB was 1.9%. Lee et al. reported a malignancy rate of 5.4% after a 10-year
VABB follow-up &. In order to expand the indications of VABB, there are several studies presenting VABB for breast
cancer excision or biopsy confirmation for post-neoadjuvant chemotherapy BIL4ILS] However, a higher residual tumor rate
in early breast cancer patients receiving VABB has been reported 8. Therefore, it's suggested that VABB is a better
indicator of benign breast lesions, such as fibroadenoma, hematoma, lipoma, and benign papilloma. If malignancy is
present after VABB, standard oncological surgery is recommended.
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