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An Experimental Study of Pressure Ulcer Formation for Dressing in Rats

Yeon-kyung Na', Hae-Sook Hong?

'Post-Doctor, School of Medicine, Kyungpook National University; ?Professor, College of Nursing, Kyungpook National University,

Daegu, Korea

Purpose: An animal model of pressure ulcers was experimentally-induced with the use of greater trochanter of rats.
Methods: Twelve male Sprague-Dawley rats were used in this study and they were randomly divided into 4 groups:

Group | (n=3, 120 mmHg, 2 hr), Group Il (=3, 120 mmHg, 3 hr), Group lll (=3, 140 mmHg, 3 hr) and Group IV (n=

31

140 mmHg, 4 hr). The rats were anesthetized with 100 mg/kg of ketamine. The pressure ulcers were induced by using
a personally-designed pressing apparatus. After 5 days, the wounds were photographed and excised. Results: After 5
days of induced pressure ulcers, it was observed that Group | and Group Il responded with Grade | and Grade I, respec-
tively, while Group Il and Group IV responded with Grade Ill. Conclusion: According to the result of this study, it can
be concluded that the pressure ulcers were induced the characteristic grades of pressure ulcer classification by adjust-

ing the degree and the duration of compression.
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Figure 1. Personally-
designed pressing ap-
paratus.



"@EE % ketamine 100 mg/kgS B Ul FABH
A & AL §919] 9 2kl E-9|(prone position)
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Table 1. Results of Induced Pressure Ulcer Formation
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Of UehtA] ghot £449] 17]=2 21H % E} Group T4
Aoyt 23] FQJof ARt HulstAY S5m0 ASHIE e
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719l E4& = 4= Utk Group IolA= 3] 2 xmpq
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e} AR Fefo] gard v)fet e 2 3’—]4—7::7“0] 7}
=7} ?’a“ﬂ‘ﬂ HE FHE 22 AL, Auof=
Iz, el 2 AT} % ‘?-5‘1—10}74] zL,ngq pIkCE

HZO

Degrees of Grade of pressure ulcer
compression Compression time 2 hr Compression time 3 hr Compression time 4 hr
120 mmHg Group | Group Il
1 2 3 1 2 3
Grade | Grade | Grade | Grade Il Grade I Grade Il
Group Il Group IV
140 mmHg 1 2 3 1 2 3
Grade Il Grade Il Grade Il Grade lll Grade Il Grade Il

Grade I=No ulcer formed; Grade II=A pressure ulcer formed but subsequently healed; Grade IlI=Experimental area developed flare, edema, and ulcera-

tion that progress to necrosis and skin separation without healing.

Figure 2. The wound in rat at 5 days after experimentally-induced
pressure ulcer (covered crust, Group lI).

Figure 3. The wound in rat at 5 days after experimentally-induced
pressure ulcer (covered crust, Group V).
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Figure 4. Light microphotograph of wound in rat skin at 5 days
after induced pressure ulcer (Group Ill). The skin shows surface
ulcer and focal hemorrhage of covering of necrotic tissue in super-
ficial dermis (H&E, x 40).
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Figure 6. Light microphotograph of wound in rat skin at 5 days after
induced pressure ulcer (Group IV). The skin shows ulcer and he-
morrhage of surface with covering of necrotic tissue and acute in-
flammatory cells (H&E, x 40).

Figure 5. Light microphotograph of wound in rat skin at 5 days after
induced pressure ulcer (Group ll). Intradermal heavy infiltration
of acute inflammatory cells are marked (H&E, x 100).
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Figure 7. Light microphotograph of wound in rat skin at 5 days after
induced pressure ulcer (Group V). Heavy and diffuse infiltration
of acute inflammatory cells in dermis are noted (H&E, x 100).
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Ulcer - - + +
Inflammatory infiltration -~ ettt +++ +++
Muscle-inflammation - - + Fed ot
Edema - +~+ ++ +++
Hemorrhage - - + +

Ulcer: +=present, —=absent; Inflammatory infiltration: + =trace, +=mild
infiltration, ++=moderate infiltration, +++=heavy infiltration; Muscle in-
flammation: +=scattering of inflammatory cells around muscle fibers,
++=scattering of inflammatory cells with muscle necrosis, +++=scat-
tering of inflammatory cells with muscle loss; Edema: -=absent, +=focal
edema, ++=moderate edema, +++=diffuse edema; Hemorrhage: -=
absent, +=present.

Figure 8. Light microscopic findings of ischemic rat skin after in-
duced pressure ulcer.
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