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INTRODUCTION

Fournier’s gangrene (FG) is a necrotizing
soft tissue infection, typically polymicrobial,
which mainly affects the perineum and expo-
ses the patient to the risk of death.! It is usu-
ally caused by a combination of pathogens
acting synergistically in immunocompromi-
sed hosts.” Tissue necrosis is often initiated by
dermatological defects in the perineum, anus
or urogenital tract. ?

Early broad-spectrum antibiotic therapy
and surgical approach with
debridement significantly reduce mortality.*
Delayed surgical intervention is the most
modifiable risk factor linked to mortality and
is a crucial step towards definitive diagnosis -

Fournier’s Gangrene has a high mortality
rate, 22-40% of all patients.*® This makes
it extremely important to study therapies
associated with established treatment as a
way of reducing morbidity and mortality.
Hyperbaric Oxygen Therapy (HBO) improves
tissue perfusion, promotes angiogenesis and
collagen synthesis, increases tissue oxygen
levels and inhibits toxin production.®

In this context, the aim of this study is to
carry out a systematic review of the literature
to assess the latest developments in the use
of Hyperbaric Oxygen Therapy in Fournier’s
Gangrene and whether there is a positive
relationship in this association. Studies in the
literature over the last five years analyzing this
association are scarce.

extensive

MATERIALS AND METHODS

Considering that observational studies
have shown advances in new therapies for
Fournier’s Grangrene, it is important to look
into the use of the hyperbaric chamber in the
treatment of this syndrome.

For this study, the question was: Is there
a reduction in mortality and a better clinical
outcome with the use of OH in Fournier’s
Syndrome? In order to answer this question, a
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systematic review study was carried out.

The review was carried out in accordance
with the PRISMA (Preferred Reporting Items
for Systematic reviews and meta Analyses)
standards on studies evaluating the association
between Fournier’s Syndrome and Hyperbaric
Chamber.

To this end, online articles were searched
in the PubMed/Medline, Science Direct and
Lilacs databases. The following descriptors
were used to identify the articles: “hyperbaric
oxygen therapy” and “Fournier’s Gangrene.

In addition, the list of references of the
articles and reviews on the topics in question
were evaluated in order to identify studies
not indexed in the databases, but which
would be relevant for inclusion in this review.
The articles identified in the databases were
selected independently by two reviewers using
forms with the article eligibility criteria. At
the end of the review, divergent articles were
selected by consensus between the reviewers.

The criteria used to select the articles were:
systematic reviews, observational epidemio-
logical studies and clinical trials carried out
in the last 5 years (2020-2024). Articles such
as communications, editorials and those with
methodological weaknesses were excluded.
The methodological quality of the selected
studies was assessed by adapting the “Effective
Public Health Practice Project: Quality Asses-
sment Tool for Quantitative Studies - QAT-
QS” scale (http:// www.ephpp.ca/tools.html).

This scale will assess five issues (classified as
“strong”, “moderate” or “weak”): 1) selection
bias; 2) study design; 3) confounding factors;
4) data collection methods; and 5) type
of analysis used for the outcome. Eligible
articles were read in their entirety and then
information was collected on the year of
publication, study design, site, endpoint,
study results and authors’ conclusions. This
information was filled in on a form designed
to collect this information.
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RESULTS

Searches were carried out in 3 databases,
with the following results: Science direct
(53); Pubmed (31); Lilacs (16). A total of 100
articles were screened, of which 3 duplicates
were identified. 97 articles were analyzed, of
which 87 were excluded by title. 10 studies
were read in full, and 7 were selected for the
study (Figure 1).

The analysis of the articles (Table 1) showed
studies from different countries: Brazil (3),
Italy (1), Germany (1), Iran (1) and China
(1). The vast majority were retrospective
comparative studies. All of them used
hyperbaric oxygen therapy as an intervention.
As endpoints we obtained: treatment outcome,
mortality, case outcome, treatment efficacy
and clinical outcomes. Of the 7 studies, 6
showed a positive association between the use
of hyperbaric oxygen therapy and efficacy in
the treatment of Fournier’s Gangrene, with
statistical significance. Only 1 of the studies
showed results without statistical significance.

DISCUSSION
Hyperbaric oxygen therapy has a direct
effect on anaerobic bacteria through

the formation of free oxygen radicals.
During phagocytosis, neutrophil oxygen
consumption increases and OH can increase
neutrophil activity. In addition, it can lead to
the growth of fibroblasts and the formation
of blood vessels, thus promoting wound
healing. OH can relieve inflammation, reduce
inflammatory immune cytokines, stimulate
wound repair, maintain wound oxygenation,
increase antioxidant enzymes and treat tissue
hypoxemia and radiation necrosis.'*!?
However, there has been ongoing contro-
versy about the effectiveness of OH in terms
of mortality and other clinical outcomes in
patients with Fournier’s Gangrene."” Some
studies in the literature have shown that the
therapy is significantly beneficial in these pa-

tients, while others have shown the opposite.'
The purpose of this review was to evaluate
new studies (in the last five years) on the re-
lationship between Fournier’s Syndrome and
Hyperbaric Oxygen Therapy in order to upda-
te new evidence on the use of adjuvant thera-
py in the treatment of this comorbidity. From
the analysis of the studies, we found a positive
association in all of them. Hyperbaric Oxygen
Therapy is proving to be an effective treatment
for Fournier’s Gangrene, reducing mortality
and improving clinical outcomes. However, it
is necessary to conduct research with a uni-
form population and uniform scenarios in or-
der to reach more robust conclusions.

In addition, most of the studies included
retrospective observational studies,
which can lead to various biases. More studies
on this association are needed, especially
through randomized clinical trials. So far, the
use of Hyperbaric Oxygen Therapy has been
shown to be a good accessory treatment for
the management of Fournier’s Gangrene.

were

CONCLUSION

Analysis of the articles shows that adjuvant
therapy with Hyperbaric Oxygen Therapy is
a proposal to reduce mortality and improve
clinical outcomes in patients with Fournier’s
Gangrene. We suggest the development of
randomized clinical trial studies to elucidate
this relationship, which has a major impact on
public health due to the high mortality rates
associated with FG. If a positive relationship
with statistical significance is proven, public
efforts for broad access to Hyperbaric Oxygen
Therapy are necessary.

_— -



REFERENCES

1. Sackitey C, Tozer P: Fournier syndrome. Anal Fistula and Abscess. Ratto C, Parello A, Litta F, De Simone V,Campenni P (ed):
Springer International Publishing, Cham; 2022. 1-23.

2. Wréblewska M, Kuzaka B, Borkowski T, Kuzaka P, Kawecki D, Radziszewski P. Fournier’s gangrene--current concepts
[published correction appears in Pol ] Microbiol. 2015;64(1):60]. Pol ] Microbiol. 2014;63(3):267-273.

3. Vigneswara Srinivasan Sockkalingam et al. Fournier’s gangrene: prospective study of 34 patients in South Indian population
and treatment strategies. Pan African Medical Journal. 2018;31:110.

4. Norton KS, Johnson LW, Perry T, Perry KH, Sehon JK, Zibari GB. Management of Fournier’s gangrene: an eleven year
retrospective analysis of early recognition, diagnosis, and treatment. Am Surg. 2002;68(8):709-713.

5. Sugihara T, Yasunaga H, Horiguchi H, et al.: Impact of surgical intervention timing on the case fatality ratefor Fournier’s
gangrene: an analysis of 379 cases. BJU Int. 2012, 110:E1096-100.

6. Laucks SS 2nd. Fournier’s gangrene. Surg Clin North Am. 1994;74(6):1339-1352. d0i:10.1016/ s0039-6109(16)46485-6

7. Stephens BJ, Lathrop JC, Rice WT, Gruenberg JC. Fournier’s gangrene: historic (1764-1978) versus contemporary (1979-
1988) differences in etiology and clinical importance. Am Surg. 1993;59(3):149-154.

8. Yeniyol CO, Suelozgen T, Arslan M, Ayder AR. Fournier’s gangrene: experience with 25 patients and use of Fournier’s gangrene
severity index score. Urology. 2004;64(2):218-222. doi:10.1016/ j.urology.2004.03.049

9. Anheuser P, Miihlstadt S, Kranz J, Schneide- wind L, Steffens J, Fornara P. Significance of hyperbaric oxygenation in the
treatment of Fournier’s gangrene: a comparative study. Urol Int. 2018;101:467-71.

10. Korhonen K, Hirn M, Niinikoski J. Hyperbaric oxygen in the treatment of Fournier’s gangrene. Eur ] Surg. 1998;164(4):251-
5. https://doi.org/10. 1080/110241598750004463.

11. Capelli-Schellpfefter M, Gerber GS. The use of hyperbaric oxygen in urol- ogy. J Urol. 1999;162(3):647-54. https://doi.
0rg/10.1097/00005392-19990 9010-00002.

12. Al-Waili NS, Butler GJ, Lee BY, Carrey Z, Petrillo R. Possible application of hyperbaric oxygen technology in the management
of urogenital and renal diseases. ] Med Eng Technol. 2009;33(7):507-15. https://doi.org/10. 1080/03091900701249554.

13.Li C, Zhou X, Liu LE, Qi E Chen JB, Zu XB. Hyperbaric oxygen therapy as an adjuvant therapy for comprehensive treatment
of Fournier’s gangrene. Urol Int. 2015;94(4):453-8.

14. Massey PR, Sakran JV, Mills AM, Sarani B, Authauser DD Jr, Sims CA, et al. Hyperbaric oxygen therapy in necrotizing soft
tissue infections. J Surg Res. 2012;177(1):146-51



https://doi.org/
https://doi.org/10.1097/00005392-19990%209010-00002
https://doi.org/10.1097/00005392-19990%209010-00002

