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Clinical outcomes of hyperbaric oxygen therapy
in treatment of postoperative chronic Pseudomonas
aeruginosa wound infection following implant
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Infection is one of the most common causes of failure
of generative treatment for breast cancer patients who
have undergone mastectomy. Surgical site infection (SSI)
in patients requiring the use of a synthetic breast implant
can currently be observed in about 1–53% of cases [1, 2].
The most often isolated bacterial strains responsible
for the occurrence of SSI are saprophytic Gram-positive
bacteria (49–67%) [1, 3–6]. Pathogens belonging to opportunistic in-hospital flora are Gram-negative rods or
fungal wound infections, which may lead to complications [1, 4, 7]. SSI caused by these is characterized by
a more severe course and a longer period of necessary
treatment.
This paper describes the case of a patient who underwent a mastectomy with simultaneous breast reconstruction using the final prosthesis, which was complicated by
the occurrence of SSI due to infection of the wound by
a strain of Pseudomonas aeruginosa.
A 49-year-old patient was admitted to hospital in October 2017 for the surgical treatment of lesions in both
breasts with atypical ductal hyperplasia (diagnosed via
core needle biopsy) – a benign proliferative breast disease with a high frequency of coexisting cancer [8]. The
woman had breast-conserving treatment (BCT) in June
2015 for left ductal carcinoma in situ (DCIS), with postoperative complementary 3D radiotherapy.

Histopathologic examination following quadrantectomy of both breasts revealed bilateral multifocal DCIS
(with positive surgical margin). The patient was diagnosed with local recurrence in the left breast. The healing
process of both wounds was free of complications.
The patient was referred to bilateral mastectomy
with a sentinel node biopsy and simultaneous breast reconstruction (prosthesis Polytech, 445 ml).
On 6 December 2017, a left-sided skin and nipple-sparing mastectomy was performed with routine
prophylaxis of antibiotic therapy (2.0 g cefazolin injection
for 5 days).
Complications arose with the appearance of ischaemic symptoms on the third day after surgery, followed
by marginal necrosis in the lateral lobe (Figure 1 A). In
addition to on-going antibiotic prophylaxis, the patient
received pentoxifylline. On the fifth day local stability
was achieved with partially demarcated necrotic tissues.
After 2 weeks the patient was discharged to continue the
healing process in an outpatient setting.
Subsequent check-ups revealed gradual progression
of ischemic-necrotic changes (Figure 1 B), the implant
and necrotic tissues were removed, with a partial approximation of the wound edges (17 January 2018). Bacteriological studies confirmed the presence of Pseudomonas
aeruginosa and Enterococcus faecalis and an abundant
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Figure 1. A – The marginal necrosis in the lateral lobe of the operative wound. B – The progression of ischemic-necrotic
changes

increase in bacterial colonies. The patient received amikacin 1 × 1.5 g + tazocin 3 × 4.5 g i.v. (for 12 days), improving the local condition. In bacteriological examinations of
wound secretions, negative cultures in aerobic conditions
were obtained. The patient was discharged and continue
the healing in an outpatient setting.
Due to the re-intensification of inflammation, a bacteriological study was taken. A large increase in the bacterial colonies of Pseudomonas aeruginosa was detected. Antibacterial treatment (ceftazidime 3 × 2.0 g, for
15 days) was introduced in the hospital setting. Aerobic
bacteriological examinations yielded a negative result
(24 March 2018).
The recurrence of Pseudomonas aeruginosa infection
(30 March 2018) was observed. This ruled out the possibility of the scheduled surgery for the patient (reconstruction of the wound area).
Since targeted antimicrobial therapy proved ineffective twice, we decided it was necessary to implement
treatment aimed at increasing tissue perfusion within
the irradiated tissues of the wound region. The patient

Figure 2. Postmastectomy wound – the final effect
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qualified for hyperbaric oxygen therapy. In the period between 19 April and 12 June 2018, a total of 30 treatments
were performed (2.5 ATA/90 min), resulting in macroscopic improvement of the local condition. In a bacteriological study (9 June 2018), the abundant growth of
Pseudomonas aeruginosa colonies continued.
Another hospitalization (18 June–17 July 2018) included targeted antibacterial treatment (ceftazidime
3 × 2.0 g i.v. + ciprofloxacin 3 × 0.4 g i.v., for 29 days).
The bacteriological test yielded a negative culture result.
On 6 July 2018 an operation was performed with extensive removal of necrotic tissues and scarred edges of the
skin around the wound and closure of the wound (using
rotating panels – Figure 2). In the postoperative period,
no complications were observed.
The risk factors found in the described case (obesity,
nicotinism, significant breast size, previous breast surgery, mastectomy with nipple conservation), significantly
increase the probability of SSI in breast reconstruction using implants [1–3, 5, 6]. Factors also include microvascular
alterations following radiotherapy of the breast [9, 10].
In order to reduce the incidence of SSI, pre-operative
antibiotic prophylaxis is necessary [4, 7, 10]. According to
Phillips et al., its introduction reduces the risk of infection
(from 14.4% to 5.8%) [11].
In the described case, such precautions were taken.
Prolonged antibiotic prophylaxis (initiated before the
patient’s anaesthesia for surgery, continuing for 5 days)
was used. However, this did not give the desirable result. As reported, clinical presentation was dominated by
symptoms suggesting primarily insufficient blood supply to the produced dermal and subcutaneous flaps. This
was due to the early onset of marginal necrosis, without
the presence of other typical features of SSI.
The type of identified pathogenic flora is one of factors causing severe SSI [4, 12]. Another Pseudomonas aeruginosa infection issue concerns possible rapid antibiotic
resistance to the type of treatment used to date [12]. As
demonstrated in the bacteriological findings, in the analysed case, the encountered strain remained susceptible
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to the initially determined types of antibiotics at all times.
This ultimately enabled it to be effectively eradicated.
In addition to removal of the implant, the finding of
SSI makes it necessary to introduce targeted antibiotic
therapy. According to current recommendations, this
requires combined therapy of antibacterial drugs with
a broad spectrum of activity [1, 2, 4]. In the group of patients analysed by Seng et al., the average period of antibiotic therapy was 44 days (range: 14–90 days) [4].
In the presented case, long-term antibiotic therapy
was also used. However, in the first stage of treatment
(for 14 days) this did not lead to eradication of the cause
of SSI. Therefore, in accordance with results of studies
on the clinical effects of hyperbaric oxygen therapy in
patients after radiotherapy on their breasts during BCT
[13, 14], the patient was additionally given this form of
treatment. The resulting improvement in the state of local blood supply to tissues (assessed only macroscopically), together with repeated antibacterial treatment (for
a period of 29 days), finally allowed the wounds to heal.
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