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Effect of Enteral Nutrition with Eiconosapentaenoic and Gamma-Linolenic Acids 
on the Prevention of Pressure Ulcers in Patients after Neurosurgery
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eicosapentaenoic acid EPA

γ-linolenic acid GLA

EPA GLA

EPA

GLA

EPA GLA

Glasgow Coma Scale GCS

HbA1C

The GCS is scored between 3 and 15, 3 being the 

worst, and 15 the best.

It is composd of three parameters : Best Eye Response, 

Best Verbal Response, Best Motor Response, as given 

below :

Note that the phrase 'GCS of 11' is essentially 

meaningless, and it is important to break the figure 

down into its components, such as E3V3M5 = GCS 11.

A Coma Score of 13 or higher correlates with a mild 

brain injury, 9 to 12 is a moderate injury and 8 or less a 

severe brain injury, 
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1000cells/

TG 500mg/dl,T-Cho 300mg/

dl

DESIGN-R assessment of progression towards healing
Chart number:
Name of patient:
Depth: this should be measured at the deepest point of the wound. If the wound becomes shallower, the decreased depth should 
be reflected in the assessment

Size: the area of a skin injury (length width). Longest measurement in the wound is length: width is longest measurement
perpendicular to that axis 

Inflammation/Infection:

Granulation tissue: percentage of healthy granulation

Necrotic tissue: when necrotic and non-necrotic tissues are mixed, the dominating condition should be used for assessment

Pocket: the area obtained by subtracting the uleer from the entire affected area, including the pocket

Exudate: amount
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No particular skin lesion and no redness Lesion extends into the subcutaneous tissue
Lesion extends to muscle, tendon and bone
Lesion extends into the articular pr body cavity
It is impossible to measure the depth

Heavy: requires dressing change more than twice a day

Persistent redness

Lesion extends into dermis

None

None
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0 None
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Signs of inflammation (fever, redness, swelling, and pain
around the wound)

Granulation cannot be assessed because the wound is healed
or too shallow

Healthy granulation tissue occupics 90% or more

None

n

Region [sacrum, ischium, trochanter, calcanum, heel, other region]

0 None

Healthy granulation tissue occupics 50% or more, but less
than 90%

Smaller than 4 cm2

4 cm2 or Lager, but smaller than 16 cm2

16 cm2 or Lager, but smaller than 36 cm2

36 cm2 or Lager, but smaller than 64 cm2

64 cm2 or Lager, but smaller than 100 cm2

Slight: does not require daily dressing change
Moderate: requires daily dressing change
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S 100 cm2 or larger15
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Clear signs of local inffection(eg, inflammation, pus and
foul smell)

Systemic impact, such as fever

Healthy granulation tissue occupics 10% or more, but
less than 50%

Healthy granulation tissue occupics less than 10%

No healthy granulation tissue exists

Soft necrotic tissue exists

Smaller than 4 cm2

4 cm2 or larger, but smaller than 16 cm2

16 cm2 or larger, but smaller than 36 cm2

36 cm2 or larger
Total

Hard and thick necrotic tissue is attached to the wound
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GCS

EPA GLA

DESIGN-R

EPA GLA

DESIGN-R

BMI

Hb Ht

BUN CRP

HDL LDL

DESIGN-R d

EPA GLA

EPA GLA

EPA5.1g/ GLA4.1g/
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EPA GLA

Day4

Day7 Day14

PA GLA Day7

EPA GLA

EPA GLA

EPA GLA

EPA GLA

CRP

EPA GLA

BMI

EPA

GLA

EPA GLA

EPA GLA

Pressure ulcer status in the control group and the study group
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Theilla

EPA GLA

acute 

P<0.001

P<0.05

P<0.05

Improvement of CRP level of patient fed EPA・GLA diet 
when compared to patients receiving control diet

P<0.005

Serum DHLA levl of patients fed EPA・GLA diet when compared 
to patients receiving control diet

P<0.001

P<0.05

P<0.01

Serum EPA levl of patients fed EPA・GLA diet when compared 
to patients receiving control diet



7

acute lung injury: ALI

EPA GLA

EPA GLA ICU

EPA GLA

NST Nutrition Support Team

respiratory distress syndrome: ARDS

EPA GLA
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Summary

Effect of Enteral Nutrition with Eiconosapentaenoic and Gamma-Linolenic Acids 
for Preventing Pressure Ulcers in Patients after Neurosurgery.

　　　　　OGAWA Kaoru                 SASAKI Shino          KUWAMURA Junko
　　　　　YAMAMOTO Takuji         TKUGAWA Joji         INATOMI Keiko

Juntendo University School of Health Sciences and Nursing
Juntendo University School of Medicine, Department of Gastroenterology
Juntendo University Shizuoka Hospital, Department of Neurosurgery

Objective: To explore the effect of enteral diets enriched with eiconosapentaenoic acid (EPA) and 
gamma-linolenic acid (GLA)  for the pressure ulcer formation and outcome of ill patients with 
neurosurgeric operation. Design: Prospective, randomized, controlled study. Setting: Department 
of neurosurgery, University-affiliated hospital. Materials and methods: A total 19 patients with 
neurosurgeric operation on critically neurological condition. All patients were randomly assigned to 
two groups either with a diet enriched with EPA LGA or with an isonitrogenous and isocaloric control 
diets, delivered during a minimum of 4 days and monitored 14-days. Results: Those who received the 
study diet experienced significant outcomes in terms of decreasing the incidence of new pressure ulcers. 
Conclusions: Enteral diets enriched with EPA GLA contributed to prevent pressure ulcers in patients 
after neurosurgery. The beneficial effect of the EPA GLA diets was associated with a lower occurrence 
of  new pressure ulcers on the clinically nutritional management of  neurosurgical outcomes..

          Key words eiconosapentaenoic acid, gamma-linolenic acid, enteral nutrition, 
                               pressure ulcer, decubitus 

Original Article


