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Abstract

Aim Dersistent perineal sinus (PPS) following proctec-
tomy for inflammatory bowel disease affects about 50%
of patients. Up to 33% of cases of PPS remain unhealed
at 12 months and
unhealed at 24 months despite optimal conventional

the most refractory cases are

therapy. Reports of hyperbaric oxygen therapy (HBOT)
for chronic wounds and Crohn’s perianal disease led us
to explore perioperative HBOT with rectus abdominis
myocutancous (RAM) flap repair in a highly selected
group of patients with extreme PPS who had failed all
other interventions.

Method Patients with extreme PPS received preopera-
tive HBOT (a 90-min session at 2.2-2.4 atmospheres,
five times per week for 5-6 weeks, for a total of up to
30 sessions), before abdominoperineal PPS excision and
perineal reconstruction with vertical or transverse RAM
flap repair within 2-4 weeks of completing HBOT.
Postoperative HBOT (10 further 90-min sessions) was
administered within 2 weeks where practicable.

Results Between 2007 and 2011, four patients with
extreme PPS underwent RAM flap repair with preopera-
tive HBOT; two also received postoperative HBOT.

The median (range) duration of PPS before HBOT was
88.5 (23-156) months. All patients had previously
failed multiple (5 to > 35) surgical procedures. Com-
plete healing occurred in all patients at a median
(range) follow-up of 2.5 (2-3) months. There were no
further hospital admissions for PPS at a median (range)
follow-up of 35 (8-64) months.

Conclusion Hyperbaric oxygen therapy combined with
PPS excision and perineal reconstruction with a RAM
flap led to complete perineal healing in four patients
with extreme PPS and appears a safe and effective
extension to the therapeutic pathway for exceptionally
treatment-refractory PPS.
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What does this paper add to the literature?

We define the treatment of refractory persistent
perineal sinus (PPS) and show how preoperative
hyperbaric oxygen therapy combined with rectus ab-
dominis myocutancous flap repair may offer a safe
and effective treatment option for patients with
extreme PPS occurring after proctectomy for inflam-
matory bowel disease.

Introduction

Persistent perineal sinus (PPS) following proctectomy
for inflammatory bowel disease (IBD) is common [1-
3]. Defined as a chronic perineal wound that remains
unhealed at 6 months [4], its incidence ranges from
11% to 57% [1-3,5,6] and it occurs more commonly
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after proctectomy for IBD, particularly Crohn’s disease,
than after proctectomy for anorectal carcinoma [1,6-8].
Up to 33% of cases of PPS are not healed at 12 months
[1], after which time the chance of spontaneous healing
dimishes. In the most refractory of cases the perineal
wound remains unhealed after 24 months, despite opti-
mal medical and surgical management (‘extreme PPS’).
Despite the many therapeutic options [9-15], the
management of PPS continues to be difficult in patients
with IBD who have extreme PPS. The use of hyperbaric
oxygen therapy (HBOT) to promote the healing of
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chronic wounds, particularly diabetic foot ulcers, is well
established [16,17]. Its adaptation to patients with
Crohn’s perianal disease refractory to medical or surgi-
cal treatments has had some success [18,19]. It has
been hypothesized that the increased tissue oxygen ten-
sion provided by HBOT would break the cycle of tissue
hypoxia and inflammation in IBD [20] that perpetuates
PPS and contributes to the failure of attempts at plastic
reconstruction. This paper reports our experience with a
new therapeutic strategy that uses HBOT before, and
where possible after, PPS excision and rectus abdominis
(RAM) in IBD
patients with refractory PPS.

myocutaneous flap reconstruction

Method

Between January 2007 and December 2011, four
patients with extreme PPS following proctectomy for
IBD underwent preoperative HBOT (25-30 daily
sessions, each at 2.2-2.4 atmospheres for 90 min, five
times per week for 5-6 weeks) followed by abdomino-
perineal excision within 2—4 weeks of the PPS combined
with a vertical or transverse RAM flap. Further postop-
erative HBOT (10 daily sessions at 2.2-2.4 atmospheres
for 90 min, five times per week for 2 weeks) was given
when logistically possible. The patients had had a PPS
for more than 2 years despite medical treatment and
simple surgery, including debridement and drainage. No
patient had evidence of sepsis or active Crohn’s disease.
The treatment strategy was developed with reference to
previous reports of HBOT used in the management of
the chronic wounds of patients with perianal Crohn’s
disease [18,19,21]. HBOT was administered by the
Royal Hospital Haslar (Gosport, Hampshire; one
patient), St Richard’s Hospital (Chichester, West Sussex;
two patients) and the Hyperbaric Medical Centre
(Plymouth, Devon; one patient). All RAM flaps were
performed by the surgeon NJM.

Preoperatively, sepsis and nutritional deficiencies
were corrected. Medical comorbidities, such as type II
diabetes mellitus, were optimized. Histopathology was
reviewed to confirm the underlying diagnosis. The only
patient with known Crohn’s disease received a thera-
peutic trial of infliximab but this was suspended owing
to an adverse reaction and a lack of clinical benefit. The
medical records of patients were reviewed and complete
healing was defined as complete epithelialization of the
wound with cessation of discharge.

Results

Patient characteristics are listed in Table 1. Patients 1 and
2 had undergone proctocolectomy for medically refrac-

tory IBD (for Crohn’s disease in patient 1 and for ulcera-
tive colitis in patient 2). Patient 3 had undergone a three-
stage restorative proctocolectomy with ileoanal pouch
formation. Pelvic sepsis and pouch-perineal fistulation led
initially to an attempt at pouch revision and eventually
excision. In patient 4, an initial subtotal colectomy was
complicated by dehiscence of the rectal stump, leading to
necrotizing fasciitis of the abdominal wall. After a subse-
quent restorative proctectomy the pouch was finally
removed owing to poor function and pouchitis.

All four patients had previously undergone five to 35
operations, including examination under anaesthesia
(EUA) with debridement and/or curettage, and
attempted perineal excision of the chronic sinus with
primary closure or with vacuum-assisted closure (VAC).
Patients 1 and 4 had also undergone failed combined
abdominoperineal excision of the PPS with a pedicled
omental flap and local flap closure. The median (range)
duration of PPS before embarking on HBOT was 88.5
(23-156) months. Patients 1 and 3 received 30 and 25
preoperative HBOT sessions, respectively. Postoperative
HBOT was possible in only two of the patients, with
each receiving 10 sessions.

Adverse events occurred in one patient, who devel-
oped mild transient aural barotrauma during preopera-
tive HBOT, which resolved spontancously. This patient
completed the course of preoperative HBOT. Postoper-
ative complications occurred in two patients; these
included a postoperative myocardial infarction in one
and minor flap loss requiring local surgical debridement
in both. Both were consequently unable to have post-
HBOT. Complete
achieved in all four patients at a median (range) of 2.5

operative wound healing was
(2-3) months following surgery and none required fur-
ther hospital admission for PPS at a median (range) of
35 (8-64) months.

Discussion

In this small series of patients with PPS treated by
various means, HBOT followed by local surgery was uni-
formly successful. The patients had had PPS for a med-
ian of 7 years despite numerous therapeutic attempts by
medical or surgical means. The usual surgical treatment
for PPS is excision of the sinus [22,23], with or without
a myocutaneous flap. The RAM flap is the procedure
most commonly used for perineal reconstruction. Unlike
gracilis [13] or gluteal perforator [14] flaps, it fills the
pelvis well and provides a skin paddle for perineal wound
closure, giving healing rates of up to 90% in PPS occur-
ring after proctectomy for anorectal carcinoma [24].
There is considerably less experience with RAM flaps in
patients having PPS after proctectomy for IBD, with
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variable results in case reports [15]. To our knowledge
there are no data on its effectiveness in extreme PPS.
Omentoplasty has been reported to be successful in over
80% of patients after proctectomy for Crohn’s disease
[12] but the failure of this technique in two patients in
the present series supported our preference for RAM
flaps.

Hyperbaric oxygen therapy is a well-established treat-
ment for chronic wounds, particularly if ischaemic [25].
There are several small studies demonstrating its success
in promoting healing in medically refractory perineal
Crohn’s discase [18,19,26-28]. It relieves hypoxia by
increasing central and peripheral tissue oxygen tension.
This is thought to break the vicious cycle of oxidative
stress, inflammation, tissue oedema and impaired oxy-
gen extraction that perpetuates nonhealing [20]. HBOT
may also reduce inflammation through decreasing the
production of potent pro-inflammatory cytokines, such
as interleukin (IL)-1, IL-6 and tumour necrosis factor-
alpha (TNF-a) [27], and increasing the mobilization of
stem cells [29].

Persistent perineal sinus is a form of chronic wound,
and hence the combination of HBOT with surgical
excision of the sinus and filling of the defect with a
RAM flap is logical. The successful integration of
HBOT with surgery in the management of refractory
PPS has previously been described in a case report of a
patient with Crohn’s disease [21]. Postoperative
HBOT, where practicable, can augment preoperative
HBOT, but its value was not assessed in all four
patients in the present study, although healing still took
place in the two who did not have it.

Hyperbaric oxygen therapy is not without risk.
Although serious adverse events are rare, aural barotrau-
ma [25] and reversible worsening of myopia [28] have
been reported. Psychological intolerance may also occur
[18].

We acknowledge that this is a small, uncontrolled
study. Nevertheless, given the long duration of chronic
PPS and the success in all four patients, the manage-
ment plan described indicates that this approach should
be considered when a PPS fails to heal after many
months to years.

In summary, HBOT, in conjunction with excision of
the PPS with a RAM flap perineal reconstruction,
resulted in complete perineal healing at a median of
3 years in four patients with a PPS of median duration
of over 7 years.

Author contributions

XHSC & CEK collected and analysed the data, and
drafted the paper. MG & PB advised on and carried

EUA, examination under anaesthesia; HBOT, hyperbaric oxygen therapy; PPS, persistent perineal sinus; UC, ulcerative colitis; VAC, vacuum-assisted closure; VRAM, vertical rectus

abdominis myocutaneous flap; TRAM, transverse abdominis myocutaneous flap.

Table | (Continued).
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