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A Case that the Combination Therapy of Hyperbaric Oxygen and Prostaglandin E1 effects on

Wound Healing in Malnutrition
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Hyperbaric oxygen (HBO) therapy has been used for many severe human illness for several decades
based on the postulated benefits of reduction of edema, protection from reperfusion injury, and

enhanced wound healing”

. The risk of wound dehiscence is increased in surgical patient in

malnutrition. To our knowledge, we present the first recorded case of HBO therapy adjunct to
administrating prostaglandin E1 for postoperative care after total gastrectomy for gastric cancer in

severe malnutrition.

HBO, malnutrition, wound healing, total gastrectomy, prostaglandin E1

CASE REPORT

A 62-year-old woman with gastric cancer was
referred to us complaining of abdominal
discomfort, weight loss (more than 15% of her
usual body weight) , anorexia and malaise during
the last six months. She had a previous history of
melena and a past medical history of insulin
dependent diabetes mellitus (DM) being treated

with insulin for 40 years. On physical examination

a tender mass was palpable in the epigastric
region and a distended abdomen with ascites was
found. In laboratory data, total protein was 4.5
g/dl (reference range 6.5-8.2), albumin 2.0 g/dl (3.7
52) , hemoglobin 84 g/dl  (113-152) and

hemoglobin Alc 7.5% (4.3-5.8) . Other hepatorenal
function tests were within normal reference range.

Computed tomography (CT) showed a massive

ascites and the wall thickness of the stomach with
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Fig. 1 CT demonstrating a massive ascites and the wall

thickness of the stomach with invasion to the
pancreas

invasion to the pancreas (Fig. 1) . Barium upper
gastrointestinal examination revealed
nondistensible stomach due to diffusely infiltrating
carcinoma (Fig. 2) . Clinical tumor stage was Stage
IV by the TNM classification.

The patient was a nurse who fully understood
predictable poor outcome of the operation.
However, she desired to be treated with the
operation for ingesting orally. After all we decided
to treat her by the operation for quality of life.
Conventional Roux-en-Y esophagojejunostomy
after total gastrectomy (D1) was performed.
During 4 days after the operation HBO therapy (2
Absolute Atmosphere) combined with infusion of
prostaglandin E1 (05 ug/kg/h) were added to
routine postoperative care. Postoperative contrast
study with 76% Gastrografin revealed no
anastomotic leakage at the 4th postoperative day
(Fig. 3) . Then, orally feeding was started without

any complication at the 7th postoperative day.

DISCUSSION
The inverse relationship between nutritional
status and wound healing potential is well

recognized. Both prolonged and short-term types

Fig. 2 Barium upper gastrointestinal
examination showing nondistensible

stomach due to diffusely infiltrating
carcinoma

of malnutrition diminish anastomotic healing”. A
history of greater than 10% or certainly 15%
weight loss and an albumin value of loss than 3 gm.
per 100 ml is considered as a high- risk group in
the abdominal surgery. However, albumin infusion
usually is not an effective therapy because the
albumin will degrade quickly and infusion dose not
address the underlying causes of adverse
operative outcome” . In wounds, intercapillary
distances are large and oxygen consumption is
relatively low. Hypoalbuminemia induce edema of
tissue consequent to extending intercapillary
distance, which may be one of the reasons of
anastomotic leakage in hypoalbuminemia. Because
the driving force of diffusion is partial pressure, a
higher PO2 is needed to force oxygen into injured
and healing tissues especially in malnutrition.

HBO at 2.0 to 3.0 Absolute Atmosphere increases
despite

peripheral tissue oxygen delivery,
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Fig. 3 Postoperative contrast study reviling

no anastomotic leakage

vasoconstrictive reductions in peripheral blood

4

flow This elevation in tissue PO2 enhances

fibroblast proliferation, collagen synthesis, and
angiogenesis™, which result in acceleration of
tissue repair and wound healing. Furthermore,
intermittent HBO therapy significantly reduced
muscle edema and necrosis in consisting of a dog
hindlimb compartment syndrome” . HBO therapy
also reduced post-ischemic edema in a rat model of
ischemia-reperfusion injury” , indicating the ability
of protection for post-ischemic edema of anasto-
motic region. More consistent improvement in
outcome has been observed in a prospective trial
of HBO in diabetic patient with chronic ulcers”.
Although these effects of HBO have potential for
therapeutic benefit, the precise mechanism is
unclear. Zamboni and coworkers reported that

HBO

postischemic

inhibited neutrophil adherence and
vasoconstriction In ischemic rat

tissue”. Recently Luongo and coworkers reported
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that HBO therapy reduced peritoneal leukocytosis
and exudate, and decreased plasma and peritoneal
nitric oxide metabolite concentrations and reduced
plasma tumor necrosis factor (TNF) - ¢ in animals
shocked model by zymozan'. They can explain
induction of wvasoconstriction and inhibition of
bacterial translocation in HBO therapy. In our
case, by using combination of HBO therapy and
administration of Prostaglandin E1 to maintain a
high PO2 in the injured tissue and to decrease
peripheral vascular resistance, the patient with
hypoalbuminemia, anemia, and weight loss had a
good clinical course without anastomotic leakage
and wound dehiscence. Those results may be
according to the postulated benefits of reduction of
edema, protection from reperfusion injury, anti-
infective effect and enhanced wound healing.

Despite the fact that an operation is not generally
advised to a patient in severe malnutrition, a good
outcome in our case may allow us to recommend
the combination therapy as the postoperative
treatment in such a severe case.

In conclusion, the combination of HBO and
Prostaglandin E1 may be one of the most effective
therapies of postoperative care for surgical
patients in severe malnutrition. In the future, we
plan prospective studies of this combination
therapy in patients with colonic perforation,

strangulated ileus and wound dehiscence.
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