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Abstract

Necrotizing infection of the breast associated with pre-existing malig-
nancy, is a rarely encountered clinical scenario. This rarity, coupled 
with its potential life-threatening consequences and the complexities 
introduced by treatments like neoadjuvant chemotherapy and immu-
notherapy, highlights the need for timely and accurate intervention. 
We present the case of a 51-year-old female who was diagnosed with 
inflammatory triple-negative breast cancer. After undergoing neoad-
juvant chemotherapy and immunotherapy, she developed a necrotiz-
ing infection of the breast. This required emergency surgical debride-
ment and palliative mastectomy to remove the source of infection. 
This case underscores the crucial role of surgical management in such 
complex scenarios, particularly in the context of sepsis.
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Introduction

Necrotizing breast infection is a rare, yet serious clinical con-
dition often associated with pre-existing malignancies [1-3]. 
Its rarity makes early and accurate diagnosis challenging due 
to the wide differential of breast conditions including celluli-
tis, breast abscess, mastitis, masses, and inflammatory breast 
cancer [1, 3]. Delays in care can lead to life-threatening com-
plications, including sepsis [1, 3, 4]. The disease process can 
be further complicated in patients undergoing treatments such 
as neoadjuvant chemotherapy and immunotherapy, as these 
therapies can potentially compromise the immune system, 

making the body more susceptible to infections [4]. Surgical 
management, including emergency surgical debridement or 
palliative mastectomy, is key, especially in severe cases with 
sepsis. Despite case complexity, effective surgical intervention 
can significantly enhance patient outcomes [1, 3].

Case Report

Investigations

A 51-year-old woman with a diagnosis of inflammatory, tri-
ple-negative right breast cancer presented to our institution. 
She has a family history of ovarian cancer with her mother at 
age 48. She has three children and denies a history of smok-
ing or oral contraceptives. She reported initially noticing a 
red boil lesion and mass in her right breast 10 months prior to 
admission, which had acutely grown. A bilateral mammogram 
performed 3 months later at the time of visit revealed a 15 × 
14 × 16 cm mass replacing the central and upper outer quad-
rant of the right breast. There were at least six enlarged axil-
lary/axillary tail lymph nodes, with the largest matted lymph 
node group measuring 5 cm, and diffuse skin thickening ob-
served. No abnormality was seen in the left breast. A stereo-
tactic biopsy of the mass and axillary node was performed 
on the same day, revealing invasive ductal carcinoma, triple-
negative, with a Ki-67 of 90%. The axillary node, however, 
was found to be benign. Staging computed tomography (CT) 
scan of chest, abdomen and pelvis showed right breast het-
erogenous mass, with central necrosis and multiple enlarged 
axillary lymphadenopathies involving level 2. An incidental 
right kidney lower pole mass was found, measuring up to 6.4 
cm. No evidence of distant metastasis was reported.

Genetic testing was performed, and the results revealed no 
mutations. Neoadjuvant chemotherapy with Cytoxan-Adriamy-
cin and taxane regimen was initiated. Despite undergoing this 
treatment, the patient’s condition did not show any improve-
ment. Immunotherapy with pembrolizumab was added to the 
regimen. A positron emission tomography (PET) scan conducted 
4 months later showed an ulcerated malignant neoplasm in the 
right breast, measuring up to 13 cm with heterogeneous tracer 
uptake (Fig. 1). The scan also revealed tracer avid skin thick-
ening and subcutaneous fat induration, indicative of infiltrative 
malignancy and inflammation/infection. Metastatic disease was 
likely due to the presence of numerous tracer avid lymph nodes 
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in the right axillary and subpectoral regions. The kidney mass 
standardized uptake value (SUV) was 3.8, likely a primary renal 
neoplasm.

Diagnosis

She presented to the emergency room 7 months after diagnosis 
with worsening weakness, vomiting and diarrhea without fever 
and chills. Upon arrival, she was hemodynamically stable but 
tachycardic. Her vital signs were recorded as follows: a blood 
pressure of 136/83 mm Hg, a heart rate of 109, a respiratory 
rate of 20, and a temperature of 36.3 °C. Key laboratory data 
included a white blood cell count of 10.87 × 103/µL, platelets 
at 44 × 103/µL, hemoglobin at 7.3 g/dL, and a low sodium 
level of 127 mmol/L. Her bicarbonate level was also low at 13 
mmol/L, while there were raised levels of creatinine at 1.58 
mg/dL, blood urea nitrogen at 66 mg/dL, glucose at 245 mg/
dL, and beta-hydroxybutyrate at 0.72 mmol/L. Her glycated 
hemoglobin (HbA1c) was found to be 5.7%.

During the physical examination, the patient appeared dis-
tressed with altered mental status and lethargy. Her right breast 
had a large fungating mass with significant purulent drainage, 
erythematous necrotic tissue with violaceous and black discol-
oration. This condition encompassed her entire breast, which 
was tender to palpation (Fig. 2).

Following admission, the patient received fluids for resus-
citation, insulin sliding scale, and started on broad-spectrum 
intravenous antibiotics with meropenem and vancomycin. 
CT scan of the chest and abdomen pelvis showed signs of ne-

crotizing fasciitis along with progression of her cancer with a 
new 4-mm right upper lobe nodule, hepatic metastasis, and left 
iliac bone metastasis (Fig. 3).

Treatment

After multidisciplinary team discussion and careful considera-
tion and discussion with the family, the decision was made to 
proceed with a palliative right breast mastectomy to remove 
the source of infection. She was transfused with one unit of 
platelets before being taken into the operating room for an ur-
gent right total mastectomy.

An incision was made, revealing over 300 mL of purulent 
drainage with maggots within the tumor, drainage was sent for 
culture. The breast around the tumor and the suspicious area 
was excised, with the removed fascia from the muscle sent to 
pathology for examination (Fig. 4). Following excision, the 
wound was irrigated with saline, packed with Dakin’s-soaked 
dressing, and changed daily.

Intraoperative cultures showed Bacteroides and Porphy-
romonas, Corynebacterium and Aactinomyces indicating type 
I necrotizing fasciitis. Pathology showed invasive ductal carci-
noma, triple negative, measuring at least 16 cm with invasion 
to epidermis and extensive lymphatic permeation including 
involvement of dermal lymphatics. There was a large area of 
necrotizing inflammation with abscess formation, adjacent and 

Figure 1. PET scan at 4 months revealing increased tracer uptake in 
the right breast. PET: positron emission tomography.

Figure 2. The image illustrating the condition of the breast upon arrival 
at the emergency room, characterized by intense erythema, skin de-
epithelialization, ischemic changes, and tissue necrosis.
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Figure 3. CT scan of the chest and abdominopelvic of the breast necrotizing infection. This image illustrates large pockets of gas 
within the right breast parenchyma with edema. CT: computed tomography.

Figure 4. Ulcerated and necrotic mass with cavitation involving breast tissue (gross pathology picture).
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extending from the tumor (Fig. 5).

Follow-up and outcomes

The patient was admitted to the intensive care unit for close 
monitoring, received two units of blood transfusion during 
their hospital stay, was discharged home with IV ertapenem 
treatment and wet-to-dry dressing with Dakin’s solution, and 
has an upcoming outpatient follow-up to examine the wound.

Discussion

Necrotizing breast infections are a rare and potentially life-
threatening condition that may progress rapidly, presenting a 
highly complex clinical challenge that requires a multifaceted 
approach for early diagnosis and management [1, 3, 5].

It is crucial to understand the risk factors for early detec-
tion and early intervention of necrotizing fasciitis. Risk fac-
tors include individuals with compromised skin integrity due 
to trauma, biopsy, surgical procedures, chronic skin conditions 
such as pressure ulcers, liver disease, diabetes, cancer, immuno-
compromised patients with conditions such as acquired immu-
nodeficiency syndrome (AIDS), transplant recipients, and those 
taking immunosuppressive or chemotherapy medications. They 
are inhibited from mounting an immune response characteristic 
of a healthier population, which can make diagnosis even more 
difficult and decompensation more rapid [3, 4, 6, 7].

The clinical manifestations of necrotizing breast infec-

tion closely resemble those observed in necrotizing infections 
in other body regions including pain out of proportion, skin 
changes such as erythema, necrosis, and crepitus. Patients may 
present with signs of sepsis and may have fever, altered mental 
status, elevated white blood cell count, or positive blood cul-
tures complicated with septic shock and multiple organ failure 
[4, 8].

The greater challenge specific to breast is secondary to the 
wide differential unique to conditions of the breast that could 
potentially lead to a delay in diagnosis and diagnosis may be 
ambivalent. The differential may include cellulitis, breast ab-
scess, mastitis, thrombophlebitis, or malignancy. Necrotizing 
fasciitis of the breast could also stem from these especially 
in cases of inflammatory breast cancer. Another challenge 
specific to breast is the delayed cutaneous involvement of ne-
crotizing fasciitis in the breast secondary to the dense blood 
supply to the breast which may cause delayed diagnosis [3]. 
Therefore, it is important to frequently monitor patients with 
a high suspicion of necrotizing fasciitis as these infections can 
rapidly develop and the patient may develop septic shock after 
a short period.

Several biomarkers and scores, such as the Laboratory 
Risk Indicator for Necrotizing Fasciitis (LRINEC), are used 
to differentiate necrotizing from non-necrotizing soft-tissue 
infections and predict patient outcomes. A LRINEC score of 
6 or more differentiates necrotizing from non-necrotizing fas-
ciitis [9].

In situations where the initial diagnosis is unclear, cross-
sectional imaging like a CT scan could expedite the diagnosis 
process. However, it is crucial that imaging should not delay 

Figure 5. (a) Histologic features of invasive poorly differentiated ductal carcinoma. Sheets of atypical cells with areas of necro-
sis (original magnification × 100). (b) Scattered areas with squamous morules, compatible with an invasive ductal carcinoma 
with metaplastic squamous cell features (original magnification × 200). (c) Overlying skin with abundant dermal edema, acute 
inflammation, and tumor emboli in dermal lymphatic vessels (original magnification × 50). (d) Underlying fatty breast tissue with 
necrosis and abundant acute inflammation (original magnification × 10).
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immediate surgical exploration, especially for patients clini-
cally diagnosed with necrotizing infection as well as those in 
septic shock. Critical findings on CT scan that can indicate ne-
crotizing fasciitis include low attenuation representing necro-
sis or abscess formation, with surrounding tissue enhancement 
and edema. Another typical feature is the presence of gas and 
fluid accumulation, as well as fascial involvement with asym-
metrical fascial thickening [4, 8]. Magnetic resonance imaging 
(MRI) has also been described as a diagnostic tool and can 
outline the depth of the infection but has shown to have low 
specificity (46-86%) [10].

Another way to diagnose necrotizing fasciitis when uncer-
tain is with an incisional biopsy of the area which can be per-
formed at bedside. It is performed via a longitudinal incision 
or an incision over Langer’s lines. It is important to examine 
the underlying tissue for necrosis. Other classic signs upon in-
cision include expression of dishwater pus, low resistance in 
the tissue and lack of bleeding, non-contracting muscle, and 
fascial edema [11]. Fascial biopsy material may be given to pa-
thology in scenarios where it is still uncertain. Gram staining 
may reveal positive for group A Streptococcus (GAS) which 
can be performed rapidly. Cultures should also be obtained, 
but it is critical to obtain a tissue sample. The most specific 
finding is necrosis of the superficial fascia with perivasculitis 
and vasculitis along with fibrinous thrombi of arteries and vein 
located in the fascia. Polymorphonuclear may be visualized 
within the tissue [11].

The management of necrotizing breast infection involves 
a multi-faceted approach, requiring both broad-spectrum anti-
biotics and surgical intervention. The fundamental treatment 
strategy is early and aggressive surgical debridement of all 
necrotic tissue. Besides controlling the infection source, this 
approach facilitates the confirmation of necrotizing soft-tissue 
infection diagnosis, the acquisition of microbiological or his-
tological samples, and the assessment of the scope of tissue 
necrosis [1, 4]. Palliative mastectomy aims to improve pa-
tient’s symptoms, optimize local infection control, improve 
overall well-being and quality of life, and potentially extend 
life expectancy [1, 12]. The majority of patients require a mas-
tectomy for definitive source control. Partial mastectomy and 
radical mastectomies have also been performed and described 
for source control with a second look in 24 - 48 h for addi-
tional debridement [10, 12, 13]. All were initially closed by 
secondary intention or delayed primary closure. We previously 
reported a case of a breastfeeding woman who underwent an 
urgent mastectomy due to necrotizing fasciitis, followed by 
successful reconstruction with fasciocutaneous flaps; pathol-
ogy findings revealed lactational changes, severe acute gan-
grenous inflammation, and abscesses consistent with acute ne-
crotizing fasciitis. This case further underlines the importance 
of prompt diagnosis and immediate surgical intervention in 
managing necrotizing infections [1].

Reconstruction should be decided on a case-by-case basis. 
It depends on the amount of remaining breast tissue, size of the 
wound, infectious status, and patient comorbidities. A vacuum-
assisted closure (VAC) device dressing can assist with increas-
ing granulation of the wound and can further assist in closure 
of the wound. The most common method for closure was split 
thickness skin grafting, although a large proportion also un-

dergo delayed primary closure [12, 13]. Delayed primary clo-
sure was a more likely option in those who underwent partial 
mastectomy with or without serial debridement. Hyperbaric 
oxygen therapy and use of the Integra bilayer wound matrix 
can help prepare the wound for future skin grafting [12-14]. 
Local flap advancement, local breast tissue arrangement, and 
pedicle flap reconstruction have also been described [12, 13].

Learning points

Necrotizing breast infection persists as a noteworthy and intri-
cate facet with the spectrum of breast cancer care, especially 
in advanced scenarios. Timely recognition of the condition, the 
delineation of associated risk factors, and judicious choice of 
proper management strategies constitute pivotal determinants 
for optimizing patient prognosis.
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