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Abstract: Background: Palmoplantar pustulosis (PPP) is a unique, chronic inflammatory skin disease characterized by
pustules and erythematous lesions on specific sites, such as the palms and soles; however, the etiology and treatment of the
condition are not clearly established. Recently, oral bacteria have been proposed as the possible causative factor of PPP. Ozone
nano-bubble (ONB) water, treated with nano-sized ozone gas particles, shows strong sterilizing activity and has been attracting
attention as a new treatment method not only for periodontal disease but also for PPP. Case history: This report presents the
cases of two female patients with PPP who underwent treatment using a mixture of topical vitamin D and steroid ointments for
over 6 months. However, the skin lesions did not show much improvement. Owing to the antimicrobial activity of ozone, they
voluntarily agreed to rinsing their oral cavities with ozone water, particularly the periodontal areas, for a couple of minutes with
10-20 ml of ONB water, each night, in conjunction with the previous topical treatment. Results: Their skin lesions resolved
completely within several months of addition of ONB water oral rinse to the routine topical treatment. Conclusion: The results
support the usefulness of ONB water as an effective therapeutic means for the resolution of skin lesions in patients with PPP.
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shows strong antimicrobial activity against bacteria, fungi,
and viruses mechanically [9]. The ozone nano-bubble (ONB)
water [9], which is treated with nano-sized ozone gas
particles, has been made available as a new and safer
antiseptic agent (NAGA Co., Ltd. Japan). So far, this report
presents two cases of PPP that were successfully treated with
ONB water in conjunction with routine topical therapy.

1. Introduction

Palmoplantar pustulosis (PPP) [1, 2] is a unique, chronic
inflammatory skin disease, presenting with pustules and
erythematous lesions on specific sites, such as the palms and
soles. Lesions vary in severity and may persist for many years
[2]. The cause is still unknown, but periodontal bacteria have
been proposed as a triggering factor for PPP [3]. Periodontal
therapy with mechanical debridement has been reported to 2. Case Reports
resolve the skin lesions in PPP patients [4], suggesting the
involvement of periodontal bacteria. The conventional
treatment regimen [1, 2] includes topical vitamin D and/or
steroid ointments [5], and PUVA (psoralen plus ultraviolet A
light) [6], although reliable means for treating PPP are yet to
be adequately established. As the author has suggested that
ozone is effective for treating PPP [7], the antiseptic effects of
ozone against oral bacteria are also expected promising
potential as a treatment method for PPP. Ozone (Os) [8]

2.1. Case 1

A 47-year-old female patient with severe PPP lesions [1]
that manifested over the past 3 years was maintained on a
mixture of topical vitamin D and steroid ointments [5] for
over 6 months at the clinic. However, even after treatment
with these topical ointments, her skin lesions showed scaly
delimited erythematous plaques which developed mainly on
the lateral borders of the feet (Figure la). The lesions
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included several vesiculo-pustules on both soles, which had
become less noticeable after topical treatment, and mild
scales on the palms. Extra-palmoplantar lesions and systemic
symptoms, such as joint pain, were absent. Additionally, she
had dental caries, gingivitis and prosthesis. On the basis of
the antimicrobial activity of ozone [9], I explained the
therapeutic possibility of ozone to her. Subsequently, she
voluntarily offered to perform ozone therapy. In conjunction
with the former topical treatment, each night, she rinsed her
oral cavity, particularly the periodontal areas, for a couple of
minutes with 10-20 ml of ONB water. Following this oral
rinse with ONB water for about 3 months, her skin lesions
nearly completely resolved (Figure 1b). It is notable that even
after termination of the ozone treatment at about 6 months,
there has been no recurrence of this disease for more than 6
years.

Figure 1. a. The scaly delimited erythematous plaques, including several
pustules, that were found before the ozone treatment still remained on the
soles of Case 1, despite becoming less noticeable after topical ointment
therapy for around 6 months. b. Nearly normal appearance of the patient’s
soles after 3 months ozone treatment, although slight scales and faint
erythematous appearance can still be observed.

2.2. Case 2

A 67-year-old female patient with relatively severe PPP
lesions [1] that occurred over the past 2 years, exhibited scaly
erythematous lesions, including several vesiculo-pustules on
both soles and/or palms, but without extra-palmoplantar
lesions and systemic symptoms, such as joint pain.
Additionally, she had dental caries, gingivitis, dental
prosthesis and loss of few teeth. She was maintained on a
mixture of topical vitamin D and steroid ointments [5] for
over 6 months at the clinic. Even with this therapy, the
patient's skin lesions had not improved much. As in Case 1,
this patient also purchased commercially available ONB water
and voluntarily offered to perform oral rinses with ozone
water daily in the periodontal area. However, at her own
discretion, she discontinued this after two months because her
lesions disappeared. There was relapse, but the lesions
resolved again 1 month after resumption of ONB water
treatment. Even following the termination of the ozone
treatment after about 6 months, there has been no recurrence
of this disease for more than 5 years.

3. Discussion

In both cases, the skin lesions resolved completely within
several months by the addition of ONB water to the routine
topical treatment. In case 2, the patient discontinued
treatment after two months and showed relapse. Therefore,
depending on the severity of the disease, I believe that the
treatment should be continued for at least 3 months or more.
So far, ozone water can be significantly effective for treating
PPP, although complete removal of dental plaques and
calculus by mechanical debridement may be very difficult
sometimes. This agent has been attracting attention as an
adjuvant treatment for periodontal disease, such as
periodontitis [10]; thus, skin lesions of patients with PPP may
heal following treatment of periodontal disease using ozone
water oral rinse. Although ONB water [9] has been marketed
in Japan, it has not been approved for medical use. However,
we believe that the beneficial effects shown here should be
evaluated further. Its safety, non-cytotoxicity in human oral
tissues, and antiseptic effects have already been established
[9]. Moreover, its effects are mechanical; hence, unlike
antibiotics, tolerance is not induced so far [9]. Application or
addition of ONB water oral rinse may be an effective and safer
approach for treating PPP.

4. Conclusion

The results of this report support the use of ONB water as
an effective therapeutic means for the resolution of skin
lesions in patients with PPP. We hope that the usefulness of
ONB water is established in the future as a reliable and safer
treatment method for PPP that is suggested to be caused by
oral bacteria, especially periodontopathic bacteria.
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