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Abstract
Chronic encapsulated seroma following breast cancer surgery is a rare entity, and management is
challenging. We present clinical and pathologic findings in a patient with previous node-negative breast
cancer and an extensive history of chronic bilateral seromas, successfully treated with capsulectomy. This is
the first report of fibrous encapsulated breast seroma with bilateral presentation and late onset, following
mastectomy with no prior axillary dissection. When managing breast seroma refractory to conventional
treatment, the diagnosis of encapsulated seroma should be considered, followed by prompt capsulectomy.
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Introduction
Postoperative seroma is the generic term in common use for any abnormal subcutaneous accumulation of
tissue fluid that may develop in preformed cavities, in response to surgical trauma [1,2]. It has been
hypothesized that seromas are formed by fluid accumulation from disrupted blood and lymphatic vessels
and/or acute inflammatory exudation [3-5]. The precise pathophysiological mechanisms underlying the
development of seromas are only partly understood [3,4], making prevention and management difficult.

Seroma is not uncommon after breast cancer surgery, with a reported incidence of 3% to 90%, depending
on diagnostic criteria and detection methods used [6]. Although often considered a minor postoperative
sequela [7], seroma may delay recovery by causing skin necrosis, wound infection, and postponed adjuvant
therapy [8], with potential negative impact on outcome and quality of life.

If allowed to persist, an encapsulated seroma may develop [9]. Few data exist as to the incidence, cause,
and best ways to combat this rare phenomenon. While most postoperative breast seromas resolve
spontaneously [5,10], or respond readily to conventional therapy (compression, aspiration, drainage) [7],
treatment of encapsulated seroma is more complex (drain replacement, sclerotherapy, surgical intervention)
[5,9,11-13]. Surgical capsulectomy may be required, as described in this case report.

Case Presentation
A 71-year-old woman with previous breast cancer presented with a six-year history of refractory bilateral
breast seromas, following sentinel lymph node biopsy (SLNB), endocrine therapy (ET), breast-conserving
surgery (BCS), adjuvant radiotherapy (RT), and non-simultaneous double mastectomy (Figure 1).

FIGURE 1: Timeline

The patient was diagnosed with early invasive cancer in the left breast in 2011. As part of a phase II study
on preoperative neoadjuvant ET in postmenopausal women [14], SLNB was conducted within five months of
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primary surgery with excision of two negative sentinel nodes. According to guidelines, axillary dissection
was not performed. The patient was assigned to receive initial ET for four months, followed by BCS, RT,
and postoperative adjuvant letrozole for a total of five years. Pathologic evaluation of the lumpectomy
specimen revealed a 20 mm, malignancy grade II invasive ductal carcinoma with clear margins and
moderate residual disease, measured by the modified Miller-Payne grading system. The tumor was 100%
ER positive with negative HER2 expression (score 1+) and a Ki-67 index of 1%. Postoperative recovery
was without complications. 

The patient had a family history of breast and gynecological cancers, and in 2012 genetic testing identified
a germline BRCA2 mutation. The same year she underwent risk-reducing bilateral salpingo-oophorectomy
(PBSO), and in 2017 a risk-reducing contralateral mastectomy was performed. The patient had no prior
history of breast augmentation.

Past medical history included hypertension, poorly controlled insulin-dependent type 2 diabetes mellitus,
stage 3 chronic kidney disease, asthma, and previous tobacco use of 46 pack years. Body mass index
(BMI) at the time of BCS was 31.

Clinical findings and diagnostic assessment
Five months after BCS, the patient presented with a sudden onset of swelling and redness of the skin of the
residual breast with no history of trauma. Physical examination revealed diffuse erythema, warmth, edema
with a “peau d’orange” appearance of the skin. No fluid collection was apparent. Body temperature and
laboratory findings were normal. Seroma formation, infection, late post-surgical-/-radiation complications, as
well as local cancer recurrence were considered. The condition improved with oral antibiotics, and no
significant symptoms were apparent over the ensuing nine months.

Thirteen months after primary surgery, the annual breast MRI with mammography revealed a small
asymptomatic seroma and/or hematoma, but no local cancer recurrence. However, two months later the
patient developed low-grade fever, malaise, fatigue, spontaneously draining breast abscess, and periareolar
fistulas. Culture for bacterias showed minimal growth of normal skin flora. Ultrasonography revealed
pockets of inflamed seroma with formation of a hyperechoic capsule (Figure 2). Oral antibiotics and
compression bandaging proved ineffective.

FIGURE 2: Breast Ultrasonography
Image of a 15 x 10 x 5 cm breast seroma organized in pockets with hyperechoic capsule
formation. 
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Therapeutic interventions
In 2013, a simple left mastectomy was conducted to treat persistent breast infection, and in 2017, a
contralateral prophylactic mastectomy with simultaneous asymmetric excision of the left mastectomy scar
was performed. Each surgical procedure was followed by escalation of bilateral seroma formation. Seroma
aspiration was initiated in 2013 and continued with varying frequency over a period of six years. Forty-
three aspirations were required with a mean aspirated volume of 236 mL (range, 7-1250 mL). Cytologic
analysis of the aspirated fluid composition was not performed.

In 2019, a bilateral breast capsulectomy was performed. Fibrous capsules were identified and excised, and
excess skin with overlying scarring was removed. Gross examination of both capsulectomy specimens
revealed similar-looking bilateral changes with multiple communicating subcutaneous pockets surrounded by
a distinct dense fibrous capsule. The pockets measured 25.7 cm in diameter, with up to 1.2 cm thick
surrounding capsules (Figure 3a). Microscopically, a cavity with fibrinous-thread-containing material was
observed surrounded by a peripheral well-defined dense fibrous capsule. The findings were consistent with
bilateral organized encapsulated breast seroma (Figure 3b).

FIGURE 3: Fibrous Encapsulated Breast Seroma
a. Gross appearance of the capsulectomy specimen demonstrates a distinct thick fibrous capsule
surrounding seroma with hemorrhage. b. H&E staining demonstrates the thickened capsule and
hematoma sequelae.

Surgeries (BCS, non-simultaneous bilateral mastectomy, bilateral capsulectomy) were performed by a
number of experienced breast surgeons on an outpatient or short-stay basis. With the exception of BCS,
surgical drains were used and removed when drainage volume reached < 50-100 mL/24 h. Early arm
movements were encouraged, and rehabilitation therapy was initiated on the first postoperative day. Breast
reconstruction was discussed, but was not recommended, due to obesity and coexisting comorbidities.
Alternative therapy i.e. sclerotherapy (e.g. talc, tetracycline antibiotics, ethanol, erythromycin, fibrin glue)
was not considered.

Follow-up and outcome
Four months after capsulectomy the patient was admitted with leukocytosis, fever, and an abscess in the
left breast. The condition was successfully managed by drainage, intravenous antibiotics, and compression.
No clinically relevant seroma was detected at nine-months’ follow up from the time of capsulectomy.

Discussion
This case is believed to be the first presenting a breast cancer patient with excessive encapsulated
seromas involving both breasts, requiring bilateral capsulectomy with no prior history of axillary dissection.
Many patients develop transient low-volume seroma after surgery, but only few develop persistent refractory
seroma. In this case, onset of symptomatic seroma occurred fifteen months from the time of primary
surgery. Bilateral onset was seen years later following additional procedures.

Many efforts have been made in identifying potential patient- and therapy-related risk factors for seroma
formation in breast surgery, but findings diverge [15]. Only a few predictors i.e. high BMI, diabetes mellitus,
and poor health (American Society of Anesthesiologists score ≥ 3), have been established as significant
predictors in a recent RCT [2], contradicting type of surgery as the principal factor of seroma
formation [7,16,17]. Most other hypothesized seroma causes, i.e. age [2,6], hypertension [2,18], and
smoking [6,19], have not been demonstrated consistently in the literature. Interestingly, mutated BRCA2
was a feature in this case, but could also be an incidental finding. To our knowledge, the significance of
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BRCA mutation carrier status on seroma formation is unknown. Thus, it remains unclear if the patient
described was genetically predisposed to postoperative seroma, or if her unusual seroma course could
have been predicted by a complex medical history with obesity and poor health. 

The impact of one’s surgical skills and duration of surgery on seroma formation have been thoroughly
investigated. Some studies suggest that a surgeon’s experience and qualifications are preventive factors for
the development of postoperative seroma [16,20], while others have found no such association [8]. These
findings imply that seroma may be unavoidable despite impeccable surgical techniques.

Seroma has been shown to be significantly associated with surgical site infection (SSI) [17]. In the present
case, SSI was diagnosed eight months prior to seroma onset, with subsequent recurrent infections. A
critical review of the patient’s medical record revealed a clinically undetected seroma noted at the first
annual breast MRI. An earlier and more intensive follow-up with prompt aspiration might have reduced the
long-term risk of SSI, seroma recurrence, and fibrous encapsulation. On the other hand, this would have
increased the risk of iatrogenic infection.

Several other potential seroma causative and protective factors have been investigated, i.e. surgical
technique (conventional wound closure, flap fixation, quilting), postoperative management (drainage,
compression therapy, rehabilitation), and the use of chemical agents (sclerosants). However, results are
conflicting due to significant heterogeneity among studies [6], and further elaboration on these matters is
beyond the scope of this report.

A few previous cases have described the successful effect of capsulectomy on post-axillary dissection
encapsulated seroma [5,9,11-13]. However, it can be difficult to attribute seromas in the lateral chest site to
the axillary versus the breast surgical procedure, because of the combined surgical field [17]. Because
seroma can occur late, an extended follow-up is needed to detect all seroma recurrences, and hereby
establish the true incidence of this postoperative sequela. The lack of seroma recurrence in previous reports
is noteworthy and thus supports our observation of capsulectomy as an effective strategy in managing
seroma refractory to other measures.

Conclusions
This report highlights the benefit of capsulectomy as a treatment of persistent breast seromas proven
resistant to compression and aspiration. Further research is required to determine the predictors of
complex, treatment-refractory breast seromas and to identify effective strategies of prevention and
management.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial relationships
at present or within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

Acknowledgements
Authors thank David Haddock for the helpful assistance with language editing, and Alexandra Gheorghe for
her constructive comments.

References
1. Pogson CJ, Adwani A, Ebbs SR: Seroma following breast cancer surgery. Eur J Surg Oncol. 2003, 29:711-

17. 10.1016/s0748-7983(03)00096-9
2. Unger J, Rutkowski R, Kohlmann T, Paepke S, Zygmunt M, Ohlinger R: Potential risk factors influencing the

formation of postoperative seroma after breast surgery - a prospective study. Anticancer Res. 2021, 41:859-
67. 10.21873/anticanres.14838

3. Kuroi K, Shimozuma K, Taguchi T, Imai H, Yamashiro H, Ohsumi S, Saito S: Pathophysiology of seroma in
breast cancer. Breast Cancer. 2005, 12:288-93. 10.2325/jbcs.12.288

4. Watt-Boolsen S, Nielsen VB, Jensen J, Bak S: Postmastectomy seroma. A study of the nature and origin of
seroma after mastectomy. Dan Med Bull. 1989, 36:487-9.

5. Stanczyk M, Grala B, Zwierowicz T, Maruszynski M: Surgical resection for persistent seroma, following
modified radical mastectomy. World J Surg Oncol. 2007, 5:104. 10.1186/1477-7819-5-104

6. Velotti N, Limite G, Vitiello A, Berardi G, Musella M: Flap fixation in preventing seroma formation after
mastectomy: an updated meta-analysis. Updates Surg. 2021, 73:1307-14. 10.1007/s13304-021-01049-9

7. Gonzalez EA, Saltzstein EC, Riedner CS, Nelson BK: Seroma formation following breast cancer surgery.
Breast J. 2003, 9:385-8. 10.1046/j.1524-4741.2003.09504.x

2022 Fosheim et al. Cureus 14(1): e21677. DOI 10.7759/cureus.21677 4 of 5

https://dx.doi.org/10.1016/s0748-7983(03)00096-9
https://dx.doi.org/10.1016/s0748-7983(03)00096-9
https://dx.doi.org/10.21873/anticanres.14838
https://dx.doi.org/10.21873/anticanres.14838
https://dx.doi.org/10.2325/jbcs.12.288
https://dx.doi.org/10.2325/jbcs.12.288
https://pubmed.ncbi.nlm.nih.gov/2509147/
https://dx.doi.org/10.1186/1477-7819-5-104
https://dx.doi.org/10.1186/1477-7819-5-104
https://dx.doi.org/10.1007/s13304-021-01049-9
https://dx.doi.org/10.1007/s13304-021-01049-9
https://dx.doi.org/10.1046/j.1524-4741.2003.09504.x
https://dx.doi.org/10.1046/j.1524-4741.2003.09504.x


8. Tejler G, Aspegren K: Complications and hospital stay after surgery for breast cancer: a prospective study of
385 patients. Br J Surg. 1985, 72:542-4. 10.1002/bjs.1800720714

9. Awad GA, Chan QE: Encapsulated chronic recurrent seroma following modified radical mastectomy: surgical
resection and reconstruction by muscle-sparing latissimus dorsi flap—a case report and review of literature.
Ann Breast Surg. 2020, 30:4. 10.21037/abs-19-71a

10. Jeffrey SS, Goodson WH III, Ikeda DM, Birdwell RL, Bogetz MS: Axillary lymphadenectomy for breast cancer
without axillary drainage. Arch Surg. 1995, 130:909-12. 10.1001/archsurg.1995.01430080111018

11. van Bastelaar J, van Roozendaal LM, Meesters-Caberg M: Surgical removal of fibrous axillary seroma
pocket and closing of dead space using a lattisimus dorsi flap. J Surg Case Rep. 2018, 2018:rjy032.
10.1093/jscr/rjy032

12. Matsui Y, Yanagida H, Yoshida H, Imamura A, Kamiyama Y, Kodama H: Seroma with fibrous capsule
formation requiring a surgical resection after a modified radical mastectomy: report of a case. Surg Today.
1998, 28:669-72. 10.1007/s005950050206

13. Georgiou GK, Georgios L, Haralampos B, Harissis HV: Surgical treatment of persistent axillary seroma
following modified radical mastectomy; a case report and review of the literature. Surg Chron. 2012, 17:275-
77.

14. Skriver SK, Laenkholm AV, Rasmussen BB, et al.: Neoadjuvant letrozole for postmenopausal estrogen
receptor-positive, HER2-negative breast cancer patients, a study from the Danish Breast Cancer Cooperative
Group (DBCG). Acta Oncol. 2018, 57:31-7. 10.1080/0284186X.2017.1401228

15. Kuroi K, Shimozuma K, Taguchi T, Imai H, Yamashiro H, Ohsumi S, Saito S: Evidence-based risk factors for
seroma formation in breast surgery. Jpn J Clin Oncol. 2006, 36:197-206. 10.1093/jjco/hyl019

16. Ebner F, Friedl TW, de Gregorio A, Lato K, Bekes I, Janni W, de Gregorio N: Seroma in breast surgery: all
the surgeons fault?. Arch Gynecol Obstet. 2018, 298:951-9. 10.1007/s00404-018-4880-8

17. Boostrom SY, Throckmorton AD, Boughey JC, Holifield AC, Zakaria S, Hoskin TL, Degnim AC: Incidence of
clinically significant seroma after breast and axillary surgery. J Am Coll Surg. 2009, 208:148-50.
10.1016/j.jamcollsurg.2008.08.029

18. Kumar S, Lal B, Misra MC: Post-mastectomy seroma: a new look into the aetiology of an old problem. J R
Coll Surg Edinb. 1995, 40:292-4.

19. Mannu GS, Qurihi K, Carey F, Ahmad MA, Hussien M: Quilting after mastectomy significantly reduces
seroma formation. S Afr J Surg. 2015, 53:50-54.

20. Say CC, Donegan W: A biostatistical evaluation of complications from mastectomy. Surg Gynecol Obstet.
1974, 138:370-6.

2022 Fosheim et al. Cureus 14(1): e21677. DOI 10.7759/cureus.21677 5 of 5

https://dx.doi.org/10.1002/bjs.1800720714
https://dx.doi.org/10.1002/bjs.1800720714
https://dx.doi.org/10.21037/abs-19-71a
https://dx.doi.org/10.21037/abs-19-71a
https://dx.doi.org/10.1001/archsurg.1995.01430080111018
https://dx.doi.org/10.1001/archsurg.1995.01430080111018
https://dx.doi.org/10.1093/jscr/rjy032
https://dx.doi.org/10.1093/jscr/rjy032
https://dx.doi.org/10.1007/s005950050206
https://dx.doi.org/10.1007/s005950050206
https://www.surgchronicles.gr/components/com_journals/journals/2012/4/11.pdf
https://dx.doi.org/10.1080/0284186X.2017.1401228
https://dx.doi.org/10.1080/0284186X.2017.1401228
https://dx.doi.org/10.1093/jjco/hyl019
https://dx.doi.org/10.1093/jjco/hyl019
https://dx.doi.org/10.1007/s00404-018-4880-8
https://dx.doi.org/10.1007/s00404-018-4880-8
https://dx.doi.org/10.1016/j.jamcollsurg.2008.08.029
https://dx.doi.org/10.1016/j.jamcollsurg.2008.08.029
https://pubmed.ncbi.nlm.nih.gov/8523301/
https://www.ajol.info/index.php/sajs/article/view/125111
https://pubmed.ncbi.nlm.nih.gov/4811322/

	Capsulectomy Can Successfully Treat Chronic Encapsulated Breast Seroma: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Timeline
	Clinical findings and diagnostic assessment
	FIGURE 2: Breast Ultrasonography

	Therapeutic interventions
	FIGURE 3: Fibrous Encapsulated Breast Seroma

	Follow-up and outcome

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


