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Abstract
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Introduction: This report describes the use of hyperbaric oxygen treatment (HBOT) to treat a case of colorectal anastomosis
ischaemia following colorectal surgery.

Case report: A 47-year-old man developed post-operative colorectal anastomosis ischaemia with leak after laparoscopic
low anterior resection for T3ANO adenocarcinoma of the rectum. The leak with concomitant ischaemia presented 17 days after
surgery. HBOT was administrated in 11 sessions over three weeks and the patient followed endoscopically and radiologically
for two months. At two months the anastomosis showed both endoscopic and radiological healing; therefore the ileostomy
was closed. Anal function was satisfactory with no incontinence or evidence of sepsis.

Conclusions: Intra-operative or late leak with concomitant ischaemia of a colorectal anastomosis is a challenging event in
colorectal surgery. HBOT may be beneficial in promoting healing in selected patients. Further studies are needed to evaluate

conservative treatments and the role of HBOT.

Introduction

Anastomotic leakage (AL) is a severe complication of
colorectal surgery, with reported incidences ranging from
3% to 12%.! AL seems associated with additional life-
threatening complications and mortality, and could have
an adverse impact on disease-free survival, and local
recurrence rates.'> Independent risk factors for anastomotic
leak include male sex, age, diabetes, preoperative
radiotherapy for rectal cancer, and certain characteristics
of rectal cancers including tumour size and distance from
the anal verge. Modifiable risk factors include alcohol
consumption, smoking, obesity, and immunosuppressant
therapy, such as steroids. A diverting stoma at the time of
primary surgery does not appear to reduce the frequency
of AL but may reduce morbidity, mortality and the need
for additional surgery if an anastomotic leak does occur.'?
Management options can be conservative with use of
broad-spectrum antibiotics, radiological (e.g., drainage of
pelvic collections), vacuum therapy, or reoperation.*> As
experience in minimally invasive surgical techniques such
as laparoscopy or transanal surgery is spreading, these less
invasive approaches for surgical management of AL are
advocated.® We report a case of a 47-year-old man who
experienced anastomotic leakage with segmental ischaemia

after laparoscopic low anterior resection with ileostomy, that
was treated with a conservative approach and hyperbaric
oxygen treatment (HBOT).

Case report
The patient consented to the publication of this case report.

A 47-year-old male presented in October 2019 with
tenesmus. Colonoscopy showed a substenotic neoplasm
at 7 cm from the anal verge. Histopathology confirmed
rectal adenocarcinoma. A computed tomography (CT)
scan, magnetic resonance imaging (MRI) scan, and total-
body positron emission tomography (PET) scan were
performed, showing the presence of locally advanced rectal
neoplasia and suspected loco-regional adenopathy. After
multidisciplinary evaluation, a neoadjuvant treatment was
adopted, consisting of simultaneous integrated boost mode
radiotherapy with a total dose of 55 Gy (T, N+) and 45
Gy (regional lymph nodes), together with chemotherapy
(Capecitabine). In December 2019 repeat CT and MRI scans
revealed significant dimensional reduction. At the end of
January 2020 the patient underwent laparoscopic anterior
rectal resection with formation of a transanal ultra-low
anastomosis and protective ileostomy. Definitive histological
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Figure 1
Endoscopy showing segmental perianastomotic ischaemia at day
17 after surgery

Figure 2
Endoscopy showing resolution of the segmental ischaemia and
normal perianastomotic mucosa two months after the first HBOT
session
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exam revealed a moderately differentiated adenocarcinoma
(T3, NO, Mx). The patient was discharged after a week
without early postoperative complications.

Seventeen days after surgery the patient presented with
perineal pain. A CT scan was performed with evidence
of vascularisation deficiency 3.5 cm upstream of the
anastomosis. Colonoscopy showed peri-anastomotic
ischaemia with a 3 mm anastomotic leak (Figure 1).
The patient was afebrile and was managed with empiric
antibiotic therapy. After multidisciplinary discussion it was
decided to manage the segmental ischaemia conservatively
with HBOT as the patient had no contraindication to this
treatment. He was discharged and an outpatient clinic
follow-up with monthly CT scan and endoscopy arranged.
Beginning 35 days after surgery, the patient underwent 11
sessions of HBOT administrated daily from Monday to
Friday. The protocol for each session consisted of two 39
minute oxygen breathing periods at administration at 253.3
kPa (2.5 atmospheres absolute). Originally it was intended
to continue for four to six weeks, but the patient had to
interrupt it for regional restrictions related to COVID-19
infection spreading in the local area during March 2020.
The patient did not receive any other treatment during
the observational period. No complication related to
administration of hyperbaric oxygen was observed. He was
almost asymptomatic, experiencing occasional mild perianal
discomfort that responded to analgesic therapy. Blood tests
(red and white blood cell count) performed two weekly were
normal during follow up. CT scan and endoscopic images
showed progressive resolution of the anastomotic leakage
and segmental ischaemia (Figure 2). Ileostomy closure was
then performed and the patient was discharged home seven
days later after physiological reactivation of bowel function.
At follow-up day 30 after ileostomy closure the patient was
asymptomatic with no anal leakage and in control of gas and

solid evacuation, with a Wexner incontinence score of 0.’
Discussion

Rectal surgery remains a demanding procedure. Patients who
have an anastomotic problems present a great challenge.’
This report presents a single experience with the use of
HBOT as an adjunct in nonoperative management of
colorectal anastomotic complications. The case represents
a singular success for this approach, as in our historical
experience, these patients almost always require a definitive
colostomy. Oxygen plays a central role in inflammation and
wound healing, and HBOT has demonstrated its efficacy in
the treatment of complex wound-healing problems in other
settings. Oxygen is necessary for oxidative function of
neutrophils, activation of leukocytes, fibroblast production,
angiogenesis, and re-epithelialisation, which are of great
importance in wound healing.? Evidence is still poor in
the use of HBOT in surgical complications. The literature
provides evidence of possible benefits of HBOT in animal
models of colorectal anastomosis dehiscence with significant
differences in oxidative stress markers in tissue specimen
of the perianastomotic region after HBOT administration.*!°
A small number of cases indicate benefit in tracheal and
upper gastrointestinal surgery.!! Few authors have explored
potential benefit in humans with complications of lower
gastrointestinal tract surgery,'? although several relevant
cases have been described,'® and the present case adds to
that experience. We believe more evidence is needed in order
to encourage surgeons to use HBOT in selected patients.

Conclusions
Very low colorectal anastomosis leakage with segmental

ischaemia accounts for significant morbidity and mortality.
Conservative approaches to anastomotic leakage are



118 Diving and Hyperbaric Medicine Volume 51 No. 1 March 2021

desirable in order to avoid further major surgery. There is
level IV evidence of use of HBOT in this setting. HBOT may
be a valuable option in the treatment of anastomotic leak
and segmental ischaemia in selected patients. The present
case affirms the possible success of a wait-and-see approach
in the management of this complication using HBOT. More
related evidence is needed.

References

1 Sciuto A, Merola G, De Palma GD, Sodo M, Pirozzi F, Bracale
UM, Bracale U. Predictive factors for anastomotic leakage
after laparoscopic colorectal surgery. World J Gastroenterol.
2018;24:2247-60. doi: 10.3748/wjg.v24.i21.2247. PMID:
29881234. PMCID: PM(C5989239.

2 Matthiessen P, Hallbok O, Andersson M, Rutegérd J,
Sjodahl R. Risk factors for anastomotic leakage after anterior
resection of the rectum. Colorectal Dis. 2004;6:462-9. doi:
10.1111/).1463-1318.2004.00657.x. PMID: 15521937.

3 Sparreboom CL, van Groningen JT, Lingsma HF, Wouters
MWIM, Menon AG, Kleinrensink GJ, et al. Different risk
factors for early and late colorectal anastomotic leakage in a
nationwide audit. Dis Colon Rectum. 2018;61:1258-66. doi:
10.1097/DCR.0000000000001202. PMID: 30239395.

4 Hamzaoglu I, Karahasanoglu T, Aydin S, Sahin DA, Carkman
S, Sariyar M, et al. The effects of hyperbaric oxygen on normal
and ischemic colon anastomoses. Am J Surg. 1998;176:458—
61. doi: 10.1016/s0002-9610(98)00234-7. PMID: 9874433.

5 Nagell CF, Holte K. Treatment of anastomotic leakage after
rectal resection with transrectal vacuum-assisted drainage
(VAC). A method for rapid control of pelvic sepsis and healing.
Int J Colorectal Dis. 2006;21:657-60. doi: 10.1007/s00384-
005-0083-4. PMID: 16447032.

6 Boyce SA, Harris C, Stevenson A, Lumley J, Clark D.
Management of low colorectal anastomotic leakage in
the laparoscopic era: More than a decade of experience.
Dis Colon Rectum. 2017;60:807-14. doi: 10.1097/
DCR.0000000000000822. PMID: 28682966.

7 Jorge JM, Wexner SD. Etiology and management of fecal
incontinence. Dis Colon Rectum. 1993;36:77-97. doi:
10.1007/BF02050307. PMID: 8416784.

10

11

12

13

Guzel S, Sunamak O, Abdullah AS, Celik V, Ferahman M,
Nuri MMK, et al. Effects of hyperbaric oxygen and Pgg-
glucan on ischemic colon anastomosis. World J Gastroenterol.
2006;12:1421-5. doi: 10.3748/wjg.v12.i9.1421. PMID:
16552813. PMCID: PMC4124322.

Brouwer RJ, Engberts AC, Borger van der Burg BLB, van
Dongen TTV, van Hulst RA, Hoencamp R. Meta-analysis on
the effect of hyperbaric oxygen as adjunctive therapy in the
outcome of anastomotic healing of experimental colorectal
resections in rats. Diving Hyperb Med. 2018;48:173-85.
doi: 10.28920/dhm48.3.173-185. PMID: 30199890. PMCID:
PMC6205857.

Aciksari K, Egin S, Hepgiil G, Mirasoglu B, Tanriverdi G,
Kanber DS, et al. Protective effect of hyperbaric oxygen
treatment on rat intestinal mucosa after mesenteric ischaemia
and reperfusion. Diving Hyperb Med. 2019;49:253-8. doi:
10.28920/dhm49.4.253-258. PMID: 31828743. PMCID:
PMC7039772.

Tapias LF, Wright CD, Lanuti M, Muniappan A, Deschler D,
Mathisen DJ. Hyperbaric oxygen therapy in the prevention
and management of tracheal and oesophageal anastomotic
complications. Eur J Cardiothorac Surg. 2020;57:1203-9.
doi: 10.1093/ejcts/ezz364. PMID: 31930317.

Pateria P, Chong A. A recurrent, ischaemic ileocolonic
anastomosis ulcer refractory to surgery treated with hyperbaric
oxygen. Diving Hyperb Med. 2018;48(3):194-6. doi:
10.28920/dhm48.3.194-196. PMID: 30199892. PMCID:
PMC6205864.

Loon K, Wilkins S, Oliva K, Carne P, Fock A, Frawley G, et al.
Hyperbaric oxygen for anastomotic complications following
low anterior resection: A report of five cases. Int J Colorectal
Dis. 2014;29:1579-81. doi: 10.1007/s00384-014-1951-6.
PMID: 24993402.

Conflicts of interest and funding: nil

Submitted: 16 June 2020
Accepted after revision: 26 October 2020

Copyright: This article is the copyright of the authors who grant
Diving and Hyperbaric Medicine anon-exclusive licence to publish
the article in electronic and other forms.




