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Abstract
A 57-year-old woman underwent salvage nipple-preserving mastectomy with immediate 
breast reconstruction using extended latissimus dorsi muscle flap for her in-breast recur-
rence. The patient had been well with a presumed encapsulated seroma in her back for 8 years 
and 3 months but suddenly developed a protrusion of the persistent seroma. The patient re-
quested us to improve the cosmetic deterioration of the visible large protrusion. In the op-
eration, the operative target was converted from the newly protruded portion to the whole 
persistent seroma due to the leakage of presumed contaminated fluid. The posterior wall of 
the long-lasting seroma sticked rigidly to the ribs, forcing us not to resect the whole capsule 
but to resect the anterior and lateral walls with scraping the posterior wall with a curet. Path-
ological study showed a dense fibrous capsule, amorphous eosinophilic material, cholesterin 
crystals, and massive histiocyte infiltration. Postoperative course was uneventful, but wound 
healing was not observed over 3 weeks after operation. Minocycline 100 mg diluted in 20 mL 
saline was injected into the seroma cavity after full aspiration of the seroma fluid, causing im-
mediate irritable sensation around the seroma cavity and complete disappearance of the se-
roma cavity in 3 weeks after the minocycline injection. Pathogenesis of this extremely rare 
complication remains uncertain, but long-lasting seroma formation should be avoided not to 
cause this type of late-phase complication. Minocycline injection into the seroma cavity is a 
feasible method to accelerate the wound healing. © 2021 The Author(s).
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Introduction

Breast cancer is one of the most common cancers worldwide. With the prevalence of 
screening mammography, breast cancer-related mortality has already dropped in some 
western countries [1]. Early detection of breast cancer not only improves the overall survival 
of the breast cancer patients, but can enable them to select their favorite therapy among 
various therapeutic options with similar curability.

With the advent of breast-conserving therapy [2, 3] and various newly developed anti-
cancer agents, the therapeutic strategy of primary breast cancer has dramatically changed 
from unquestionable application of mastectomy to breast-conserving therapy, neoadjuvant 
chemotherapy followed by breast-conserving therapy, and primary or secondary, i.e. after 
neoadjuvant chemotherapy, (subcutaneous) mastectomy with breast reconstruction. Breast 
reconstruction consists of implant-based reconstruction and flap-based reconstruction. Each 
breast reconstruction has merits and demerits, leading to the appropriate application 
according to the patient’s preference.

We report here an extremely rare case of abrupt aggravation of the encapsulated seroma 
occurring more than 8 years after salvage nipple-sparing mastectomy and immediate breast 
reconstruction using extended latissimus dorsi flap.

Case Report

A 57-year-old woman received salvage nipple-preserving mastectomy with immediate 
breast reconstruction using extended latissimus dorsi muscle flap for her breast recurrence 
in November 2011. Due to the prior exposure to anthracycline-containing chemotherapy and 
radiotherapy to the conserved breast, the patient received aromatase inhibitor after salvage 
surgery and showed favorable cosmetic outcome for a long time (Fig. 1a). Follow-up computed 
tomography (CT) showed no locoregional and distant metastases, but a presumed encapsu-
lated seroma in her back for about 8 years (Fig. 2a). In February 2020, i.e. 8 years and 3 
months after the salvage operation, the patient noticed a sudden elastic protrusion just under 
the skin incision on the back (Fig. 1b). CT showed a connection between the suddenly 

Fig. 1. Local findings. a Reconstructed left breast with extended latissimus dorsi muscle flap showed excel-
lent cosmesis. b Marked skin elevation was observed just beneath the skin incision for harvesting the ex-
tended latissimus dorsi muscle flap.
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protruded mass and the long-lasting seroma (Fig. 1c). Due to both the ultrasound findings 
(Fig. 2d,e) and the patient’s request, we aspirated the fluid in the suddenly protruded portion 
of the seroma, leading to temporary disappearance of the protrusion. Aspirated liquid was 
serous and dark reddish-brown. Shortly after the liquid aspiration, elastic protrusion recurred 
in the back. Ultrasound showed that the internal echoes in the re-protruded old seroma had 
more hyperechoic dots (Fig. 2f) than those before the aspiration, suggesting the emersion of 
floating particles in the seroma. The patient requested us to improve the cosmetic deterio-
ration and underwent surgery despite the unknown pathogenesis of the sudden protrusion 
of the persistent encapsulated seroma. We initially intended to resect only the newly protruded 
portion without the resection of long-lasting encapsulated seroma. Presumed contaminated 
fluid that leaked from the target portion made us change the resection target from the newly 
protruded portion to the whole seroma. However, it was impossible for us to safely resect the 
posterior wall of the long-lasting seroma sticking rigidly to the ribs, reluctantly forcing us to 
scrape the posterior wall with a curet. Pathological study showed a dense fibrous capsule, 
amorphous eosinophilic material, cholesterin crystals, and massive histiocyte infiltration 
(Fig. 3), strongly suggesting the presumed contaminated fluid not to be induced by bacterial 
infection. Postoperative course was uneventful, and the patient was discharged on the 10th 
day after the operation. After disharge, postoperative non-encapsulated seroma, however, 

Fig. 2. Image findings around the seroma. a Computed tomography (CT) showed that the persistent seroma 
(asterisk) encompassed by thick capsule (arrow) was located just adjacent to the ribs. b CT showed that no 
apparent protrusion was observed up until 8 years after salvage operation. c Frontal view of the CT showed 
that the newly protruded presumed seroma (asterisk) was connected to the persistent seroma through the 
presumed rupture point (arrow). d Persistent seroma with thick capsule (arrow) was observed on ultra-
sound. e Apparent enlargement of seroma was observed on ultrasound. f Ultrasound showed numerous hy-
perechoic dots in the seroma.
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lasted for more than 3 weeks. Minocycline 100 mg diluted in saline 20 mL, therefore, was 
injected into the seroma cavity to accelerate the wound healing by chemical irritation after 
fully aspirating the retention fluid, causing immediate irritable feeling around the seroma 
cavity and complete disappearance of the seroma cavity in 3 weeks after the minocycline 
injection. The patient returned to the original follow-up scheme with aromatase inhibitor 
therapy.

Discussion

Implant-based breast reconstruction needs no additional skin incision and tissue 
harvesting [4]. Among various autologous tissues used for breast reconstruction, rectus 
abdominis muscle and latissimus dorsi muscle play major roles in the breast reconstruction. 
Rectus abdominis muscle, especially deep inferior epigastric artery perforator (DIEP) flap [5], 
can be easily moved to the target field and reconstruct a large breast. On the other hand, latis-
simus dorsi flap has stable blood flow, generally leading to safe breast reconstructions without 
flap loss [6].

In addition to the inevitable formation of capsular contracture, implant-based breast 
reconstruction, especially using textured type implant [7], has attracted both patients’ and 
physicians’ attention to the occurrence of breast implant-associated anaplastic large cell 
lymphoma [8]. Rectus abdominis muscle flap, especially DIEP flap, has unstable blood flow, 
sometimes leading to major or total flap loss. Latissimus dorsi flap under standard horizontal 
spindle skin incision on the back generally offers small amount of volume displacement. Latis-
simus dorsi muscle flap, therefore, is often used in the defect filling after breast-conserving 
surgery [9].

After nipple-preserving mastectomy through lateral vertical skin incision along with the 
breast contour, i.e. not visible from the front, extended latissimus dorsi flap was harvested 
from the back with an oblique spindle incision. Extended latissimus muscle flap, therefore, 
has a demerit of a visible skin incision on the back compared to the standard latissimus muscle 
flap reconstruction with invisible skin incision on the back when wearing a brassiere. On the 
other hand, extended latissimus dorsi muscle flap reconstruction, when harvested up to the 

Fig. 3. Pathological findings. a Low-magnification view showed that the seroma was encompassed by thick 
hyalinized capsule (arrows) that contained amorphous eosinophilic material (asterisk). b The capsule con-
tained massive cholesterol crystals (arrow) and foreign body multinucleate giant cells (arrowheads).
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lumbar fat around the iliac crest, dislocates relatively large volume of fat tissue with stable 
blood flow. In fact, cosmetic outcome in this case was excellent for more than 8 years after 
breast reconstruction. In addition, among more than 300 breast cancer patients reconstructed 
by us with extended latissimus dorsi flap, no patients developed total flap necrosis.

Displacement of latissimus dorsi muscle naturally creates a cavity between the skin and 
the thoraco-abdominal wall, inevitably forming seroma cavity until complete wound healing 
[10]. Prolonged seroma over several years itself is relatively rare but generally forms a 
capsule like implant-based breast reconstruction. Pathogenesis of the sudden aggravation of 
the persistent encapsulated seroma remains uncertain. Infection of the seroma due to the 
fluid aspiration could be a possible mechanism of this rare complication. Seroma aggravation, 
however, preceded the aspiration. In addition, laboratory data lacked inflammatory findings, 
and pathological evaluation showed some kind of inflammation in the capsule but at least no 
bacterial infection due to the lack of neutrophil infiltration.

Because smooth surfaces of the inner part of the encapsulated seroma do not adhere to 
each other, management of aggravated persistent seroma generally needs capsulectomy. 
Therefore, it is very important to avoid persistent seroma formation after the breast recon-
struction. Possible measures to prevent the seroma formation include postoperative full 
drainage, appropriate aspiration of growing seroma followed by compression of the seroma 
cavity with some kind of girdle, and injection of some chemical irritants such as minocycline 
[11] and picibanil [12] into the seroma cavity.

In conclusion, extended latissimus dorsi muscle flap reconstruction is a feasible option 
for breast reconstruction, but much attention should be paid to the long-lasting seroma 
formation. Minocycline injection to the seroma cavity is a useful measure to accelerate the 
wound healing, leading to the prevention of persistent seroma formation.
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