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ABSTRACT

Introduction: This work describes the evolution of wound healing and outpatient
treatment of patients with leg ulcers using the Pressure Ulcer Scale for Healing
(PUSH) tool. Method: This research was performed as a case study with four pa-
tients. The data were gathered at a State Hospital in the countryside of the State of
Sdo Paulo from 2009 to 2010 through digital photographs and the PUSH wound evo-
lution scale. The wound area, amount of exudate and appearance of the wound bed
were assessed. Results: In the first assessment, the first case presented with a total
score of 16; the second and third cases, 13; and the fourth case, 15. In the second as-
sessment, the first case presented with a total score of 13; the second, 7; the third,
6; and the fourth, 11. In the last assessment, the first case presented a total score of
4, and the second, third and fourth cases, 0. The application of the PUSH to assess
the four patients in this study allowed nurses to perform the optimal wound dressing
prescribed for the healing process. Conclusion: It was concluded that the aforemen-
tioned tool greatly facilitates nursing performance in assessing and choosing the
optimal dressing to promote the epithelialization of the wound, whichis based on the
assessment of important parameters during the dynamic process of wound care.
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RESUMO

Introducdo: Este trabalho objetiva descrever a evolucdo da cicatrizacao e o trata-
mento realizado em pacientes com Ulceras de perna no ambulatorio de feridas, utili-
zando o instrumento Pressure Ulcer Scale for Healing - PUSH. Métodos: Trata-se de
pesquisa na modalidade estudo de caso, realizada com quatro pacientes. Os dados
foram colhidos em um Hospital Estadual do interior de Sao Paulo, nos anos 2009 e
2010, por meio de fotografias digitais e da escala de evolucdo de feridas Pressure
Ulcer Scale for Healing. Os itens avaliados sao: area da ferida, quantidade de exsu-
dato e aparéncia do leito da ferida. Resultados: Na primeira avaliacdo, o primeiro caso
apresentava escore total 16; 0 segundo e o terceiro casos, escore total 13; e o quarto
caso, escore total 15. Na segunda avaliacdo, o primeiro caso apresentava escore total
13; 0 segundo, escore total 7; o terceiro, escore total 6; e 0 quarto, escore total 11. Na
ultima avaliacao, o primeiro caso apresentava escore total 4 e no segundo, terceiro e
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quarto casos, o escore total foi zero. A aplicacdo da Escala Pressure Ulcer Scale for
Healing na avaliacao dos 4 pacientes deste estudo possibilitou aos enfermeiros re-
alizar a prescricao da coberturaideal para o processo cicatricial dalesao. Conclusao:
Concluiu-se que o referido instrumento facilita sobremaneira a atuacdo da enfer-
magem na avaliacdo e na escolha da cobertura ideal para a promocdo da epiteliza-
cao da lesao, uma vez que tem por base a avaliacdo de parametros importantes
durante o processo dinamico do cuidar de feridas.

Descritores: Ulcera Venosa; Cicatrizacao de Feridas; Cuidados de Enfermagem.

INTRODUCTION

Chronic wounds are defined as those that do not
spontaneously heal within three months and are often com-
plicated with the presence of an infection. They are also con-
sidered complex wounds, especially when associated with
systemic diseases that impair the healing process’.

Chronic wounds include leg ulcers, which are very
common in medicine and can result in high financial manage-
ment costs. Leg ulcers are characterized by circumscribed or
irregular loss of the dermis or epidermis, which may reach the
subcutaneous tissue and underlying tissues?.

It is known that most leg ulcers have vascular causes,
mostly venous insufficiency (70% to 90%) and, less frequent -
ly, arterial occlusive disease and diabetes (10% to 15%) affect-
ing up to 5% of the adult population in Western countries>*,

Clinical treatment is based on wound-site dressings
and care, which encourage and contribute to healing®®’.

In order for the provider to select an optimal dressing
for wound healing, the wound must first be assessed so that
a therapeutic plan can be developed and the type of dressing
appropriate the type of wound and its characteristics can be
selected.

A wound assessment involves a description of its
characteristics, such as location, size, appearance, the state of
the surrounding skin, and its exudate®°.

Wound assessment may lead to varied diagnoses due
to the diversity of the nature, shape and location of the lesions,
the personal evaluation of the nurse, and differing degrees
of knowledge among health care providers who perform the
assessment. The same wound can be assessed and docu-
mented differently by different individuals, which may lead to
conflicting or disparate diagnoses™". The use of scales is nec-
essary in evaluating wound healing evolution parameters and
standardize assessment of the tissue type, exudate, wound
size and pain®.

Among the wound evolution scales available in the na-
tional literature, the Pressure Ulcer Scale for Healing (PUSH)
toolis of great importance, as it enables monitoring the wound
healing process.

PUSH considers three parameters for the assessment
of the wound healing process and the intervention results. The
first parameter is the area of the wound (cm?), calculated us-
ing the longest length (cephalocaudal) and the longest width

(horizontally from right to left). After multiplying the two mea-
sures to obtain the area of the wound, values from 0 to > 24
cm?and scores from O to 10 were calculated based on the area
obtained.

The second parameter is theamount of exudate pres-
entin the wound. This is assessed after removing the dressing
and before applying any topical agent. The exudate s classified
as absent, small, moderate and large, corresponding to scores
ranging from O (absent) to 3 (large).

Lastly, the appearance of the wound bedis determined
basedonthetypeoftissue prevalentinthisregion. Necrotic tis-
sue(eschar) is black, brown or maroon in color, adheres firmly
to the bed or edges of the wound and may be more hardened
or softened compared to the skin. Sioughis yellow or white
tissue that adheres to the bed of the wound, presents itself
as thick strings or crusts, and may be mucinous. Granulation
tissueis rosy or red in color, with a shiny, moist and lumpy ap-
pearance. £pithelial tissueappears as new rosy or bright tissue
that develops from the edges or in the form of “islets" on the
lesion surface (superficial wounds). Closed or covered wournds
are completely covered with epithelium. These tissues types
correspond to scores of 0 (closed wound), 1(epithelial tissue),
2 (granulation tissue), 3 (slough) and 4 (necrotic tissue).

The sub-scores for these parameters, or sub-scales,
render a total score between O and 17. Higher scores indicate
worse ulcer conditions and decreasing scores indicate im-
provement in the healing process. Therefore, by measuring
only three variables, the PUSH tool generates a score that,
through its magnitude and direction of movement, can de-
scribe the conditions and development of the ulcers. The tool
in question was created to monitor the evolution of pressure
ulcers but, in Brazil, has been adapted and validated for the
monitoring of leg ulcers™™,

Thus, the aim of this study were to describe healing
evolution using an optimal dressing for 4 leg ulcer cases using
the PUSH tool.

METHODS

This is a qualitative case study research conducted with
4 patients with leg ulcers (one patient with a diabetic ulcer, two
with venous ulcers and one with a joint ulcer) examined for
wounds in an outpatient setting in a hospital in the State of Sdo
Paulo.
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The inclusion criteria were patients with leg ulcers of
vasculogenic origin. Patients with other leg ulcer etiologies
were excluded.

Before the beginning of the study, patients received a
verbal explanation of the goals and methods of the study and
were asked to provide written consent, according to Resolu-
tion 196/96 of the National Health Council of Brazil on human
research ethics, for the use of photos in the preparation and
publication of the article. The project was approved by the
Research Ethics Committee of the Universidade Federal de
S&do Paulo (CEP- 0793/10). The data were gathered between
March 16, 2009 and November 20710.

Data were collected during the following steps: record-
ing with digital photos, wound cleaning, wound assessment
and selection of optimal dressing to promote epithelization of
the wound.

Photos of the wound were taken using a Sony Cyber-
shot DSC P200 digital camera before the study and during the
course of wound treatment.

The wound was cleaned with warm 0.9% sodium chlo-
ride (NaCl, saline) solution by irrigation with a 20 mL syringe
and 40x12 gauge needle. By using saline in a 35 mL syringe
and 25x8 gauge needle, a pressure of 13.5 psi is obtained,
which reduces bacteria quantitatively and with a greater fre-
quency compared to a 20mL syringe with a 40x 12 gauge nee-
dle and mechanical action. When a wound is exposed to the
environment, surface temperature decreases. The wound may
require up to 40 minutes to return to the initial temperature and
up to three hours for mitotic activity to return. For this reason,
all dressing must be carried out with warm saline.

After cleaning the wound, an initial assessment of the
lesion was performed using the PUSH tool. This assessment
was repeated weekly.

The selection of optimal dressing to promote healing
and epithelization of the wound was conducted according to
the total PUSH score.

RESULTS

Four patients with leg ulcer participated in this study.
Two patients (50%) had venous ulcers; 1(25%), an arterial ul-
cer;and 1(25%), a diabetic foot ulcer.

Case 7(diabetic patient with foot ulcer).

The patient was VPM, a 69-year-old married electri-
cian who had been a diabetic for 10 years. The patient used of
15 units of regular insulin daily. He was referred to the outpatient
Wound Prevention and Treatment team by the outpatient clinic
in his town. The wound dressing was consisted of fibrinolysin,
deoxyribonuclease and chloramphenicol ointment.

On July 15,2010 (Figure 1), the wound presented with
Charcot foot, friable tissue, and slough at the center and
edges of the lesion. Additionally, there was a large quantity
of exudate. Cleaning was performed using saline and silver
Hydrofiber dressing. The wound had a total score of 16 in the

Figure 1. Beginning of treatment.

PUSH assessment.

On Aug. 20, 2010 (Figure 2), the wound presented with
slough and a moderate amount of exudate. The previous man-
agement strategy was maintained. The wound had a total PUSH

Figure 2. Treatment, day 35.

score of 13.

On Oct. 14, 2010 (Figure 3), granulation tissue, a small
amount of exudate and epithelialization of the edges were not-
ed. Wound management was performed using a dressing made

Figure 3. Treatment, day 85.

of alginate hydrogel. The wound had a total PUSH score of 8.

Case 2(venous ulcer).

The patient was MFTD, a married and retired 66-year-
old. The patient had an ankle-brachial index (ABI) of 0.92 and
had been living with the ulcer for 5 months.
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On Sept. 10, 2010 (Figure 4), the lesion presented with
slough and a moderate amount of exudate. Cleaning was per-
formed with saline and Silver Hydrofiber dressing. Compres-
sion therapy was used (Unna boot). The wound had a total
PUSH score of 13.

Figure 4. Treatment, day 1.

On Sept. 31,2010 (9/31/2010) (Figure 5), the wound
had a smallamount of exudate and granulation tissue. The pre-
vious management strategy was maintained. The wound had a
total PUSH score of 7.

Figure 5. Treatment, day 21.

On Oct. 29, 2010 (Figure 6), the lesion had complete-
ly epithelialized. The wound reached a total score of O in the
PUSH assessment.

Figure 6. Treatment, day 57.

Case 3(Arterial Ulcer).

The patient was TST, a retired 75-year-old female with
hypertension and chronic kidney disease. The patient had an
ABI of 0.5. The sudden onset of the ulcer occurred after trau-
ma when alighting from a bus for hemodialysis.

On Dec. 12, 2008 (Figure 7), the ulcer presented with
slough throughout the lesion area and a small amount of exu-
date. Cleaning was performed with saline. The wound was
covered with a thin layer of alginate hydrogel and nanocrystal-
line silver dressing. The wound had a total PUSH score of 12.

Figure7. Treatment, day 1.

On Jan. 22, 2009 (Figure 8), it was observed that the
lesion had granulation tissue in the center, epithelialization
around the edges, and an absence of exudate. For the dress-
ing, alginate hydrogel was used. The wound had a total PUSH
score of 6.

Figure 8. Treatment, day 41.

On 2/26/09 day (Figure 9), epithelialization was veri-
fiedin the lesion and a total PUSH score of 0 was achieved.

Figure 9. Treatment, day 67.

Case 4 (venous ulcer).

The patient was NSLM, a 70-year-old female with a
personal history of hemolytic anemia, heart disease, osteo-
porosis, arthritis and arthrosis, and a thyroid cyst. There was
a sudden onset of the wound in the lower limb with an ABI of
1. The wound was treated using nanocrystalline silver dress-
ing with an Unna boot and was changed weekly.

On June 29, 2009 (Figure 10), the wound was covered
by sloughs with moderate exudate. The ABI was calculated
and nanocrystalline silver dressings with an Unna boot were
applied. The wound had a total PUSH score of 13.0n Aug. 3,
2009 (Figure 11), the lesion had granulation tissue with a small
amount of exudate. The wound had a total PUSH score of 1. The
same management strategy was maintained.

" 4
Figure 10. Beginning of treatment.
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On Dec. 7, 20009 (Figure 12), the wound had epithelial-
ized, showing a small portion of granulation tissue around the
edges and center, and an absence of exudate. The wound had
a total PUSH score of 4. For the dressing, alginate hydrogel was
used.

Figure 11. Treatment, day 34.

Figure 12. Treatment, day 180.

In Table 1, it was observed that all cases had a high total
score during the initial assessment, with the presence of devi-
talized tissue and exudate verified in the wounds. There was a
decrease in the total scores in all cases at the second assess-
ment, along with a verified improvement of the lesions. In the
third assessment, there was an improvement of the wounds
cases 1and 4, with the presence of granulation tissue and a
decrease in the lesion size. In cases 2 and 3, a total score of
zero was reached. By the fourth assessment, cases 1and 4
also obtained a total score of zero, demonstrating that the ul-
cers were epithelialized.

Table 1. Characteristics and respective sub-scores of the total
score in the Pressure Ulcer Scale for Healing, as assessed in pa-
tients.

Variables Case1 Case 2 Case3 Case4
Figure 12 301 2301 2301 2 30
Length 15 ¢ 608 5008 4001 8 30
X Width

Amount of 102100200021 00
exudate

Typeof 310310032003 2 10
Tissue

TotalScore 16 13 8 013 7 003 600 1B M 40

All cases had a high total score in the initial assessment
and a low score in the last assessment. The score allowed the
researcher to prescribe the optimal dressing at each stage of
healing.

In Figure 13, the trends of the wound assessment re-
sults through the scores of the Pressure Ulcer Scale for Heal-
ing tool are shown. All cases had a high total score in the initial
assessment and alow score in the last assessment. The score
allowed the researcher to prescribe the optimal dressing at
each stage of healing.

—4— Case1 -@- Case2 -—4— Case3 —— Case4

e e e e e e e e

Figure 13. Evolution of the wounds, according of the total
score of the Pressure Ulcer Scale for Healing

Table 2 describes the dressings used for the treat-
ment of the 4 cases. These choices were made by applying
the PUSH tool, enabled prescription of the optimal dressing at
each stage and promoting moist conditions and lesion healing.

Table 2. Type of treatment prescribed, according to the total
score of the Pressure Ulcer Scale for Healing.

Case Type of dressing
First assess- second Third as- Fourth
355€e55- 3s55€e55-
ment sessment
ment ment
Silver
Silver Hydro- ~ Hydra-
Case fiber Hydrofi Hydrogel tion
ber
Silver
Silver Hydro-  Hydro- Hvdra-
Case2 fiber,Unna fiber, Hydration Y
tion
boot Unna
boot
Case 3 Alginate Hy-  Alginate Hydration Hydra—
drogel Hydrogel tion
Nano-
_arys- Nanocrys-
Nanocrystal- e tallineSi-  Hydra-
Case 4 line Silver, : :
Silver, ver,Unna  tion
Unna boot
Unna boot
boot
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DISCUSSION

Patient with wounds should be treated by a multidis-
ciplinary team, in which the nurse plays an integral role. Dur-
ing wound assessment, nurses must make decisions based
on knowledge of skin anatomy, principles of tissue repair
physiology, and influencing factors. These professionals re-
quire knowledge of the types of ulcers and various existing
forms of treatment to be able to develop an ability to observe
tissue loss, the clinical aspect of the lesion, its location and
size, the presence of exudate, as well as characteristics of
the surrounding skin, pain and signs of infection™ ™,

Nursing professionals should objectively assess the
wounds to evaluate their evolution on a regular basis, start-
ing with an initial analysis®,

In caring for patients with lesions, the assessment
and evolution of the wound should be reported with dis-
cretion, based on tools that facilitate documentation of the
wounds' characteristics and factors that could slow the epi-
thelialization process.

The use of assessment and wound evolution tools
favors the systematic recording of the treatment, facilitates
continuity of assistance, and promotes the quality of the
therapeutic intervention. The systematic care of patients with
lesions minimizes healing time and allows for a cost/benefit
analysis of treatment being used?®,

In this study, the lesions were assessed using the
PUSH tool, which allowed monitoring of the evolution of the
wound healing process. The use of this tool contributed to the
selection of the optimal dressing for each stage of healing.

Several authors have used the PUSH tool in patients
with chronic wounds and concluded that this easily applica-
ble tool contributed to monitoring and documentation of the
wound healing progress™-,

Some authors have used this tool to monitor wound
healing process in patients with chronic wounds. They have
been able to document the cicatricial evolution of the lesion
and select the optimal dressing for this process™"™.

In a study of 27 patients with venous ulcers in which
wound healing was monitored using the PUSH Scale, the au-
thors concluded that the PUSH tool is effective in monitoring
the wound healing process’.

Another study using a convenience sample of 18 in-
dividuals examined the predictive validity of the PUSH Scale
in monitoring the healing of diabetic ulcers. The study dem-
onstrated that the lesions healed completely in 13 weeks and
that the PUSH tool is an agile assessment tool to monitor and
document the progress of wounds?°.

The healing process requires the topical treatment of
the lesion, dressing, and cleaning. Currently, there is evidence
that occlusion of a lesion creates a physical barrier between
the wounded bed and the external environment. This main-
tains some of the factors that are ideal for quick healing, such
as moisture and temperature. Prevention of infection must
also be considered in the selection of the dressing for wound
treatment?-23,

In this study, all lesions were cleaned with saline. The

dressing used was chosen in accordance with the total PUSH
score. During the initial assessment (7/16/2071) of Case 1, sil-
ver Hydrofiber was used. At the second (8/20/2010) assess-
ment, the previous management strategy was maintained. On
Oct. 15, 2010, alginate hydrogel was applied. At the initial as-
sessment of Case 2 on Sept. 10, 2010, silver Hydrofiber and
compression therapy with an Unna boot were applied. At the
second assessment, the same management strategy was
maintained. By the third assessment on Oct. 29, 2010, the le-
sion had healed and the patient was treated with skin hydra-
tion and compression therapy with stockings.

Silver Hydrofiber is an antimicrobial dressing com-
posed of sodium carboxymethylcellulose and 1.2% ionic sil-
ver. It is absorbent and capable of capturing microorganisms
present in the wound bed. Upon contact with the exudate, it
becomes a cohesive gel that adapts to the wound bed. Silver
Hydrofiber keeps the environment moist and controls bacte-
ria, thus contributing to the healing process and reducing the
risk of wound infection?,

Various studies?*?® conducted with chronic and acute
wound patients demonstrated that silver Hydrofiber acts by
reducing the exudate and as a chemical debrider by liquefying
the entire necrotic and devitalized tissue. It also has bacteri-
cidal action, stimulates the development of granulation tissue
and promotes healing.

Hydrogel is indicated for dry wounds or those with little
exudate and necrotic granulation tissue, as it assists in remov-
ing crusts. It can also be used to clean superficial wounds, such
as lacerations, cuts, abrasions, graft removal and insertion ar-
eas, diabetic ulcers and pressure ulcers, lower limb ulcers (ar-
terial, venous and mixed), and in first and second degree burns.
It acts by promoting leukocyte chemotaxis, angiogenesis, and
autolytic debridement, and keeps moisture at optimal levels
for the healing process?’%,

In Case 3, treatment throughout the cicatricial pro-
cess required the use of alginate hydrogel. In Case 4, starting
on 6/29/2009 and continuing throughout the lesion treat-
ment, nanocrystalline silver dressing and compression ther-
apy were used.

Compression therapy (inelastic and elastic systems) is
a very useful resource for patients with venous ulcers caused
by problems of the lower limb veins?-2°,

The inelastic system supports muscular pumping of
the calf region while walking and assists in the venous return.
Itis indicated for patients who are able to walk, thus increasing
venous pumping efficiency. For this system, the Unna boot,
which canbe manipulated or purchased ready for use, was de-
veloped?®0,

The Unna boot adapts to the shape of thelegs, is flex-
ible and has arelatively low cost. It can also be prepared at hos-
pitals or compounding pharmacies. It can be maintained for a
period of up to seven days, provided signs of infection are kept
under control*™#,

The bandages of the elastic system provide continu-
ous limb compression. They are classified as a compression
bandage system (elastic bandages) and a multi-layer com-
pression bandage system.
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The compression bandage system (elastic bandage)
consists of elastic fibers and provides a compression that is
maintained over a given period of time. This means that com-
pressionis exerted during exercise and rest343°,

Elastic bandages have greater stretch and render high
pressure, both during muscular contraction and rest36-35,

Technical-scientific developments require enhance-
ment through professionals to ensure the quality of patient
care. Commonly, wounds are usually cared for unsystemati-
cally by different professionals. Bandage changing is not often
specified and a systematic wound assessment is not per-
formed, thus hindering its evolutionary analysis®233,

Therefore, the nurse assisting the patient with a wound
should recognize the importance of using a tool for the as-
sessment of the wound healing stages. This allows such pro-
fessionals to perform a facilitative intervention of the healing
process by selection of the topical therapy or dressing for an
optimal environment for wound healing. Finally, a better quality
of life for the patient can be achieved by prevention of infection
and ensuring patient satisfaction.

CONCLUSION

The PUSH tool enabled the author to monitor the
wound healing process by assessing the wound area, the
amount of exudate present, and the type of tissue in the le-
sions, thus enabling the selection of an optimal dressing for
each stage of healing.
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