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Abstract

Breast augmentation is among the most commonly performed cosmetic surgical procedures. Infections that arise after
breast implant surgery can range from simple wound infections to periprosthetic infections. The published management algorithms for infection following breast augmentation indicate a need for surgeon awareness of complications,
including infection, seroma, skin necrosis, device exposure, and capsular contracture. This paper reports a rare case of
infective costochondritis following breast surgery in a 31-year-old woman that progressed to a continuous inflammatory
course after implant removal.
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Introduction
Breast augmentation is one of the most commonly performed cosmetic procedures
[1]. The most popularly accepted material used in breast augmentation is the silicone
implant [2]. As with any surgery, implant-based breast augmentation is associated
with a number of risks and complications. Although uncommon, costochondritis and
Tietze syndrome are among these potential complications. van Schalkwyk and van
Wingerden [3], reported a rare variant case of Tietze syndrome, which presented with
severe chest pain localized to the costosternal region several months after breast surgery [4]. Infectious costochondritis has also been reported as a rare complication after
breast surgery [5]. These two complications can be easily confused. Unless infectious
signs are definite, a patient complaining of costochondral pain due to infectious costochondritis after recent breast surgery could easily be misdiagnosed as having this
variant of Tietze syndrome. Although infective costochondritis requires surgical procedures, Tietze syndrome can be managed by conservative treatment such as nonsteroidal anti-inflammatory drugs [6].
As with infective costochondritis, inflammatory costochondritis cases have also
been reported in patients after breast reconstruction [3,5]. However, to the best of our
knowledge there have been no reports of infective costochondritis after augmentation
mammoplasty. This is a rare case report of a pseudomonal infection of the costochondral junction after breast implant removal. The patient provided written informed
consent for the publication and the use of her images.
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A healthy 31-year-old woman with no significant medical history or operative history
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of the anterior chest wall underwent augmentation mammoplasty with silicone implants via the inframammary fold approach at a local clinic. Round shape, textured type 200 mL
implants were inserted into the submuscular plane of both
breasts. Not long after the operation, she felt pain and discomfort at the surgical site. Although infection was not certain, the
patient strongly wanted the implants removed due to severe
pain, and these were immediately removed at the same local
clinic. With post-implant removal prophylactic antibiotics and
dressing changes, her symptoms were relieved without any
other specific complications and the patient returned to normal life. One month after the removal of implants, she was referred to Soonchunhyang University Cheonan Hospital with
turbid discharge from the surgical site. Chest discomfort with
heat sensation of the inframammary fold was accompanied
with marginal induration and tenderness (Fig. 1). She was immediately admitted to the department of plastic surgery, followed by overall laboratory examination and magnetic resonance imaging (MRI). Her C-reactive protein levels were elevated at 95 mg/L (normal range, 0–5.0 mg/L) and mild leukocytosis (11.1×109/L) was shown. MRI revealed an enhancing
lesion appearing through the skin, pectoralis major muscle,
and chest wall on the lower portion of the right breast (Fig. 2).
Surgical debridement was performed under general anesthesia. Intraoperatively, turbid discharge was observed and irrigated; on gross examination, granulation tissue was noted in
the pectoralis major and minor muscles and perichondrium of

A

the costal cartilage (Fig. 3). The costal cartilage, especially in
the costochondral junction, was discolored by a yellowish dis-

Fig. 1. Preoperative photograph of the surgical site. Heat sensation of the inframammary fold was accompanied with marginal
induration and tenderness.

B

Fig. 2. Preoperative magnetic resonance image (MRI) images. (A) Enhancing lesions through the skin, pectoralis major muscle, and
chest wall on the lower portion of the right breast. (B) Enhancing lesions involving the costal cartilage.
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charge. The partial-thickness infected portion of the costal
cartilage was focally carved out and removed. Histologic examination of the removed tissue showed that the cartilage was
damaged by suppurative inflammation (Fig. 4). Tissue culture
results showed that the costal cartilage was infected by Pseu-

domonas aeruginosa . In close consultation with the department of infectious disease, intravenous carbapenem was administered 500 mg twice a day for 2 weeks. Suction drain was
removed 2 days after the operations, and the patient was treated successfully with postoperative wound management and
antibiotics. She was discharged 2 weeks after the operation,
and her postoperative course at 6 months was uncomplicated
with no evidence of recurrence or complications such as wound
dehiscence or a palpable scar.

Discussion

Fig. 3. Intraoperative photograph of infective costochondritis.
Images showing a clear perichondrium on the left side and dirty
granulation tissue with fibrosis on the right side involving the
pectoralis muscle and costal cartilage.

A

Costochondritis is a common self-limiting condition defined
as inflammation of the costochondral junctions or chondrosternal joints, seen in patients presenting to the outpatient
clinic and emergency department [7,8]. Diagnosis relies on
patient history and physical examination. In general, costochondritis occurs on multiple levels and lacks swelling or induration [8]. Palpation of the affected cartilage segments produces pain which radiates on the chest wall [9]. Clinicians
should exclude the possibility of coronary or gastrointestinal
disease and carefully take the patient’s traumatic, medical and
surgical history for diagnosis [8].
Once costochondritis has been diagnosed, it is important to
differentiate between inflammatory and infective causes, because the treatment for each is completely different. The former is self-limiting and will respond to anti-inflammatory
medication or steroid infiltration. The latter invariably require
operative exploration [8].
Costochondritis is often confused with Tietze syndrome, a

B

Fig. 4. Histologic findings of infective costochondritis. (A) The surface of the cartilage eroded by neutrophils and necrotic debris (H&E,
× 100). (B) There are degenerated necrotic debris and neutrophils and inflammatory infiltrate at the cartilage (H&E, × 40).
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similar but rare disorder, which is an inflammatory process
causing visible enlargement of the costochondral junction
[10]. Diagnosis of Tietze syndrome is based on basic clinical
trials that exclude other diseases such as coronary diseases and
infection of cartilage. It occurs in a single rib 70% of the time,
predominantly in rib two [7,8]. One study reported the cause
of chest pain in a variant of Tietze syndrome as initial abnormal traction on the insertion of the pectoral muscles to the
sternum [3].
Breast augmentation frequently involves an implant being
inserted to alter the shape and size of the breast [1]. Although
various complications can occur after breast augmentation,
infection is one of the more frequently occurring complications and can have a direct and significant impact on the patient since its management may require implant removal. Implant-associated infections generally cause local inflammatory
reactions or fibrosis in the surrounding capsule, but perichondrial or deep sternal infiltration, including costochondritis, is
a rare problem after breast augmentation surgery.
There have been no reports of life-threatening conditions
such as sepsis due to infective costochondritis following breast
surgery. But, considering the anatomy of the anterior chest
wall, infection of the costal cartilage could affect the pleura
and lungs, with further progress being potentially fatal. Therefore, accurate diagnosis and early treatment is important. The
differences between infective costochondritis, inflammatory
costochondritis and variant Tietze syndrome are relatively
clear. However, since costal infections are rare after breast surgery and therefore unfamiliar to many private practitioners,
nonspecific physical examination findings and subjective
symptoms could readily cause confusion and lead to misdiagnosing infection of peri-implant pectoralis muscle or perichondrium as inflammatory costochondritis or variant Tietze
syndrome.
There may be some controversy concerning whether the patient’s costochondritis had started as a mild infection misdiagnosed as simple inflammation occurring after breast augmentation, or had newly occurred after implant removal. The patient initially presented no obvious symptoms of infection except pain, and without any active measures including surgical
exploration taken to find the cause of pain, the implants were
simply removed. Thereafter, the patient was hospitalized and
re-operated on only after infection was evident. Based on our
experience, we strongly recommend radiologic studies including MRI and computed tomography and early adequate irriga-

tion and surgical debridement whenever infective costochondritis is suspected after breast surgery. Future research and
discussion will be needed to determine whether there are other effective methods to treat in addition to early surgical procedures in atypical infective costochondritis.
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