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Advanced practice nursing in the field

of wound management

Pokrodila prax v osetrovatelstve v oblasti manazmentu ran

Abstract

Aim: Chronic wounds represent a significant problem increasing morbidity, disability, and mortality,
and severely interfere with patient's/family’s quality of life. Nursing plays an important role. The
inconsistency of legislative norms and conditions for nursing practice in Slovakia prevents nurses
from practicing their competences in wound care. This has the effect of increasing their professional,
salary and social value despite their erudition often at advanced level. The aim of this study was
to identify, analyze and assess the performance of Advanced Practice Nurses (APN) working in
the field of wound management. Patients and methods: Quantitative cross-sectional study used
a self-designed questionnaire based on advanced practice domains in nursing. The research
sample consisted of 50 APNs working in wound management. Data collection was carried out in
January-February 2021 in three different types of health care facilities. Descriptive and inductive
statistical methods (testing correlations and differences) were used in the study. Results: The overall
self- perception related to the management of chronic wounds at an advanced level was rated
moderately positive (60%). The best rated domain was “Training and education’, the lowest rated was
"Clinical leadership”. The overall self-perception did not correlate with years of clinical practice and
no significant differences were found among the facilities. Respondents were interested in advanced
education in wound management (70%). Conclusions: The results show that there is a prerequisite for
pursuing a specialist profession in the field of wound management at an advanced level in Slovakia.
The results reveal areas of expertise as well as shortcomings. APN with adequate education and
training could significantly support the efficiency and rationalization of health care in Slovakia.

Suhrn

Ciel: Chronické rany predstavuju problém zvysujuci morbiditu, invaliditu a mortalitu, a vazne zasahuju
do kvality Zivota pacienta/rodiny. Osetrovatelstvo zohrdva doélezitd dlohu. Ciefom Studie bolo
identifikovat, analyzovat a zhodnotit sebavnimanie sestier s pokrocilou praxou (SsPP) pracujucich
v oblasti manaZmentu ran. Subor a metddy: V kvantitativnej prierezovej $tudii bol pouzity dotaznik
vlastnej konstrukcie s doménami pokrocilej praxe v osetrovatelstve. Vyskumnu vzorku tvorilo 50 SsPP.
Zber Udajov sa uskutocnil v januéri az februari 2021 v troch réznych typoch zdravotnickych zariadent.
V studii boli pouzité deskriptivne induktivne Statistické metddy (testovanie koreldcii a rozdielov).
Vysledky: Celkové sebavnimanie tykajuce sa manazmentu chronickych ran na pokrocilej drovni
bolo hodnotené mierne pozitivne (60 %). Najlepsie hodnotenou oblastou bola odbornd priprava
a vzdeldvanie, najnizsie bolo klinické vedenie. Celkové sebavnimanie nekorelovalo s rokmi klinickej
praxe a medzi zariadeniami sa nezistili Ziadne vyznamné rozdiely. Respondenti mali zdujem o dalsie
vzdeldvanie v oblasti manazmentu ran (70 %). Zdvery: Na zéklade vysledkov konstatujeme existenciu
predpokladov pre implementaciu Specializovaného povolania v oblasti manaZzmentu rdn na pokrocilej
urovni. Vysledky odhaluju erudiciu i nedostatky. SsPP s adekvatnym vzdelanim a odbornou pripravou
by mohli vyznamne podporit efektivitu a racionalizaciu zdravotnej starostlivosti na Slovensku.
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Introduction

Chronic wounds represent a significant prob-
lem in the context of morbidity, incidence,
complications, disability and mortality. The in-
cidence of chronic wounds globally is nearly
4 million cases per year; 1-2% of the popula-

tion suffer from a chronic wound at least once
in a lifetime. This is currently an upward trend
associated with the rising curve of the ageing
population and chronic diseases such as dia-
betes mellitus, cardiovascular diseases, other
diseases leading to immobilization of pa-

tients, etc. [1]. The incidence and prevalence of
chronic wounds in Slovakia is difficult to deter-
mine. Partial information from local experts or
official information sources, despite the short-
-comings in data collection in Slovakia, more
or less confirm the global trend [2].
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A chronic wound can severely interfere
with all areas of a patient’s/his family’ and
surrounding’s quality of life [3], where nurs-
ing plays a very important role [4]. In recent
years, significant advances in wound care
and multidisciplinary management of such
patients were achieved [5]. Treatment and
care therefore require a high level of knowl-
edge, expertise, erudition and practical skills
of professionals. Nurses play an irreplacea-
ble and difficult role, which leads to the idea
of the need to erudite such a nurse. There is
a support from national, European and inter-
national organizations addressing these is-
sues [6,7]. Nursing care in a given area has its
scope in primary to quaternary, institutional-
ized or community care [8]. Nurses practic-
ing wound care in settings across the contin-
uum should be understood for their unique
contribution to the wound care team [9].
Changes in population demographics, so-
cial affairs, technology, science, research,
economics and politics are prerequisites for
the increased need of nurses with advanced
knowledge, skills and clinical expertise in
wound care [8]. Furthermore, the hierarchy
of wound care nursing with varying levels

of licensure, certification, and scope of prac-
tice can be clarified to delineate leadership
and reimbursement issues to meet current
health care challenges [9].

Aim and objectives

Care and services provided to the target
group of patients with chronic wounds in
Slovakia are significantly fragmented, under-
sized, and uncoordinated, which often re-
sults in deterioration of the wound and the
overall health status of the patient, transition
to chronicity, or even serious complications
with life-threatening consequences. Nurses
are key players in a multidisciplinary team
of specialists in the context of daily patient
contact and wound monitoring/care. Itis ev-
ident that an erudite nurse at an advanced
level is needed within the Slovak healthcare
system. All this led to the idea of exploring
nurses’ self-perception related to their own
practice at an advanced level in the field of
wound management in Slovakia. The aim of
this research was to identify, analyze and as-
sess the current level of advanced practice
nurses’ activities in the field of wound man-
agement from the self- perception perspec-

Tab. 1. Sample characteristics.
Category (N =50) Min/Max M/SD + N/%
Age 27.00/60.00 41.86/9.2 -
Years of practice 5.00/41.00 19.72/10.33 =
Education
MSc. - - 47/94
PhDr* - - 3/6
Type of hospital
state-owned - - 4/8
private - = 35/70
non-profit - - 11/22
Specialized in related field
yes (intensive, adults, surgical, internal) - - 40/80
no = = 10/20
Other educational activity
yes (seminar, conference) = = 18/36
no - - 32/64
Interest in education at advanced level
yes 35/70
no 15/30
*postgraduate university degree following a master's degree (‘doctor in nursing”)
N — number; SD - standard deviation

tive, and related factors. The objectives of

the work were identified:

a) the most positive and most negative eva-
luated domain of advanced practice in the
context of wound management;

b) relationships and differences of the overall
results in the context of demographic fac-
tors and categories; and

c)interest in education at advanced
level in the context of chronic wound
management.

Materials and methods

The research design was a quantitative cross-
-sectional study using a questionnaire sur-
vey. The self-constructed questionnaire con-
sisted of eight domains defining key areas
of advanced nursing practice using existing
models [10]. The main part of the question-
naire contained 35 questions divided into
eight domains of advanced nursing:

1) research and evidence-based practice;

2) clinical leadership;

3) professional autonomy;

4) interprofessional relations and mentoring;
5) nursing care quality management;

6) care management;

7) training and education; and

8) health promotion.

The Likert scale was used (from having an
impact on the area of interest as “definitely
not” to “definitely yes"). There were 10 demo-
graphic questions forming the second part of
the questionnaire (age and years of practice,
education, type of the hospital, specialization,
other education activities related to wound
management and interest in further educa-
tion at advanced level). The research sample
consisted of 50 APNs (meeting the conditions
specified in Edict of MoH No. 95/2018 Coll,, §
3 [11]). The approval of the Ethics Committee
of each health care facility was obtained. After
that, the respondents expressed their con-
sent by completing a questionnaire, of which
they were informed in the invitation letter
attached to the questionnaire. Respondents
were also informed about the anonymity,
purpose and data protection. Data collection
was carried out in January—February 2020 in
three different types of health care facilities.
We used the IBM SPSS 25.0 statistical program
for statistical analysis and testing of correla-
tions and differences.

Results
The characteristic feature of the sample
of respondents (N = 50) was age on aver-
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age 41.86 (SD + 9.20) years, clinical practice
19.72 (SD £ 10.33) years, 94% completed MSc.
and 6% DN level of education, 80% com-
pleted a specialization in a related field (most
in intensive care 30%, and in surgery 18%).
The total of 70% of respondents worked in
the private sector, 22% in a non-profit organ-
ization, and only 8% in the public sector. As
many as 32% of respondents worked in the
fields of surgery, 28% in intensive care, 18%
in geriatrics and the long-term, and finally
14% in internal medicine. Overall, 36% of re-
spondents had participated in an educa-
tional activity focusing on chronic wounds.
Overall, 70% of respondents expressed inter-
est in education in chronic wound manage-
ment at an advanced level.

The overall self-perception of partici-
pants in the context of the advanced prac-
tice nursing in wound management was
M = 62.94; SD + 19.89 (60%). The highest
rated domain was “Training and education”
(70%), and conversely the lowest rated do-
main was “Clinical and professional leader-
ship” (50%); at the same time this domain
reached the neutral value (Tab. 1). The sec-
ond lowest rated domain was the Interpro-
fessional relations and mentoring (51%). The
rest of the domains were rated moderately
positive (descending Health promotion, Re-
search and evidence-based practice, Nurs-
ing care quality management, Professional
autonomy and Care management). The
highest positively rated questions (above
75%; descending) considered the wound
care as a specialty (88%), multidisciplinar-
ity (87%), hygiene and epidemiology (87%),
wound assessment (77%), and implemen-
tation of standards (76%). The lowest nega-
tively rated questions (above below 50%; de-
scending) considered the information about
assistance within health promotion (49%),
nursing team management (48%), wound
manager designation (48%), standards de-
velopment (43%), mentoring students (33%),
conducting research (27%), and indication
and prescription (19%) (Tab. 2). We consider
these findings and evaluate the overall re-
sults as moderately positive. However, the
results show that there are many important
areas in which participants perceive their
practice negatively in the context of ad-
vanced practice.

In determining the relationships and dif-
ferences, we used non-parametric testing
with respect to the non-parametric distri-
bution of data as the Kolmogorov-Smirnov
normality test represented the value of

Tab. 2. Statistical parameters of the questionnaire domains and the overall results.
Domain Min Max M SD + %
Research and evidence-based practice .00 11.00 748 2.10 62

highest rated: implementation of standards 000 300 228 067 76
lowest rated: conducting research 000 300 080 078 27
Clinical and professional leadership 000 900 448 253 50
highest rated: vooperation management 000  3.00 152 095 51
lowest rated: nursing team management 0.00  3.00 1.46 1.03 48
Professional autonomy 100 2400 1440 54 60
highest rated: wound assessment 000 300 232 082 77
lowest rated: indication and prescription 000 300 056 091 19
Interprofessional relations and mentoring 100 1200 606 284 51
highest rated: multidisciplinarity 000 300 260 064 87
lowest rated: mentoring students 000 300 098 104 33
Nursing care quality management 000 1500 920 3.89 61
highest rated: hygiene and epidemiology 000 300 262 070 87
lowest rated: standards development 0.00  3.00 1.30 1.07 43
Care management 100 1500 866 395 58
highest rated: sufficient material supply 000 300 204 092 68
lowest rated: wound manager designation 0.00  3.00 144 1.34 48
Training and education 100 900 696 1.87 77
highest rated: wound care as a specialty 000 300 264 060 88
lowest rated: participation in education 0.00  3.00 198 0.89 66
Health promotion 000 900 570 2.37 63
highest rated: patient education 000 300 212 0.85 71
lowest rated: information about assistance 000 300 146 097 49
Overall results of self-perception 2100 96.00 6294 19.89 60
SD - standard deviation

P = 0.037. We tested the correlation of the
total self-perception score in relation to the
years of practice, the difference in the total
score among the health care facilities, and
between the interest/no interest in wound
management education at advanced level.
The overall self-perception did not corre-
late with the years of practice (P = 0.66), no
significant differences in scores were found
among the health care facilities (P = 0.37) as
well as in interest/no interest in wound man-
agement education at an advanced level
(P =0.224) (Tab. 3).

Discussion

Wound care and wound management are
traditional performances included in daily
nursing practice. Practical interventions
consist of dressing changing, monitoring,

evaluating and preventing infections, man-
aging nutrition and hydration, maintaining
mobility, hygiene and comfort of the pa-
tient. Nurses have been involved in these
activities for centuries; in the past more in-
formally and without official designations
or education [12]. The current demands for
care and services in the health care sector
have brought an expansion of levels, des-
ignations and specializations in nursing. Re-
search studies have shown positive results
of using the APN role in improving the avail-
ability and efficiency of care, as well as the
humanization of nursing care in general
[13-15] In this study, the self- perception of
APNs in the specialty of wound manage-
ment was moderately positive. Therefore,
we conclude that there is a precondition for
practicing the profession and specialty in
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S9




ADVANCED PRACTICE NURSING IN THE FIELD OF WOUND MANAGEMENT

Tab. 3. Inductive statistics (correlations and differences).

*significance at P < 0.05

Corr./Diff. Test Value df p* Highest score
Self-perception vs. years of practice Spearman p 0.064 - 0.658 -
Self-perception vs. type of hospital Kruskal-Wallis H 1977 2 0372  public facility (M = 29.13)
Self-perception vs. interest in education at advanced level Mann-Whitney U 206.000 - 0.224 interested (M = 27.11)

this area at an advanced level. The applica-
tion of advanced nursing practice in wound
management in Slovakia has the potential
to have a significantly positive impact on
the rationalisation of care, competencies
in terms of multidisciplinarity and collabo-
ration in order to apply a holistic approach
towards the patient. It should be borne in
mind that these are patients with chronic
wounds that often require long-term and
complex care and services, so it is often
necessary to focus on his/her bio-psycho-
social and spiritual needs, his/her quality of
life, and to ensure quality, safe and contin-
uous care. An APN in care of a patient with
a chronic wound can play an important role,
for example as a case manager organizing
patient’s assessment, diagnostics, treatment
procedures and nursing care and services re-
lated to his condition. Of course, responsibil-
ity and erudition are closely related to these
competencies, so an adequate communi-
cation, leadership, knowledge and practi-
cal basis is a must. Given the current existing
situation, it is necessary to reflect on the con-
tent and scope of the required knowledge
and skills of a nurse specializing in wound
management and thus critically consider
whether the content of certification train-
ing is sufficient or whether there is room to
move training to the more advanced levels.
The situation requires professional discus-
sion at the transdisciplinary level.

Areas related to training and education,
health promotion and evidence-based re-
search and practice (EBP) were assessed
positively. This was followed by quality man-
agement and autonomy. The management
of patients with chronic wounds is largely
considered by respondents to be a specific
area of nursing. If this specific area were to
be considered for advancement to a higher
level, the nursing education at this level in
Slovakia should be supplemented with the
basic subject of Advanced Practice Nurs-
ing, and specialty subject of Advances
in Wound Management, and/or existing

subjects in this area of interest should be
amended.

Given the incidence and prevalence of
chronic wounds, even in the context of
chronic disease, the domain has the poten-
tial for application and benefit of positive
change. EBP as one of the important do-
mains of advanced practice plays a key role;
in relation to chronic wounds, it is also signif-
icantly irreplaceable. The scores of the appli-
cation of research and EBP by nurses in this
research were positive. According to a study
by Warren et al. focusing on the strengths
and weaknesses of implementing EBP in
health care systems, respondents’ views of
EBP were positive. More than a third worked
in Magnet Recognition hospitals. Yet they
reported being able to implement EBP at
a very low level [16].

Weaker rated domains such as clinical and
professional leadership, interprofessional re-
lations and mentoring, as well as care man-
agement, resulting from the outcomes of
the research, need to be strengthened in
the context of progress. A study by Elliot et
al. evaluates leadership and mentoring as an
important part of the APN role. As a result of
their exploration, 13 barriers were identified
relating to multiple levels of organisational,
management support, opportunities to par-
ticipate in strategic decisions and the extent
of the practical burden. However, there are
many support structures and mechanisms
in place to enable these nurses to practice
their leadership role [17]. As we state above,
the prerequisites for advancement in wound
care in nursing given the outcomes exist.
However, the gaps and shortcomings reveal
room for further development and support
in specific areas. Statistical testing did not
reveal any significant correlations or differ-
ences. The evaluation of domains and over-
all scores of self-perceptions do not correlate
with the years of clinical experience of the
respondents, and no significant differences
were found among the types of health care
facilities. The results of the descriptive inves-

tigation showed that the respondents were
interested in further education in the field to
a significant extent.

The specialised focus of selected catego-
ries of healthcare workers-nurses and phy-
sicians, and their education in the manage-
ment of chronic wounds is supported by the
recently published standard operating pro-
cedure Wound Management. This multidis-
ciplinarily oriented standard in its essence
and methodology of approach confirms the
need for specialized education and orienta-
tion of professionals in clinical practice [18].
This approach ich however not new. The
history of specialization in wound manage-
ment began in the 1950s in connection with
a stoma initiated by surgeon Dr. Rupert Turn-
bull of Cleveland Clinic, USA, and his patient
Norma Gill. In 1961, a specialty training pro-
gramwas established, followed by the forma-
tion of the Wound, Ostomy and Continence
Nurses Society (WOCN) in 1968 in the U.S. to
promote education, practice, and research
in wound management by nurses [19]. The
society issued over 7,600 certificates since
1978. In 2012, certification was initiated for
advanced practice registered nurses, spe-
cifically nurse practitioner and clinical nurse
specialist. The certificate(s) shall be renewed
every 5 years [20]. The care of patients with
chronic wounds has made significant pro-
gress in recent years also thanks to European
Wound Management Association (EWMA)
founded in 1991, bringing together national
organizations, individuals and groups focus-
ing on wound management. The main ob-
jective of the EWMA is to promote interdisci-
plinary and cost-effective wound care at the
required quality level. It is a resource for edu-
cation organizing conferences, contributing
to international projects, actively promoting
the implementation of existing knowledge
and provides information on all aspects of
wound management. EWMA seeks to bring
the latest scientific discoveries and knowl-
edge of best practice into practice, bringing
together professionals, educating and dis-
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seminating evidence-based practices into
the practice of health and related sciences.
EWMA has developed curricula at levels
4-7 for nurses in line with the European
Qualifications Framework (EQF). The cur-
riculum for physicians developed again by
EWMA and adopted by the European Union
of Medical Specialists (UEMS) in 2015 corre-
lates with EWMA curricula. Countries are free
to translate, implement and develop these
curricula in accordance with their own in-
ternal regulations. Curriculum EQF level
5 (a post-registration qualification level) was
translated into Slovak language [21] to sim-
plify the possibility of its implementation
in this country. In January 2020, Measure of
the MoH No. 09796-2019-OL of 12 Decem-
ber 2019 was issued, amending Ordinance of
the MoH No. 12422/2010-OL containing the
minimum standard for certification train-
ing for nurses under the title Nursing care
of chronic wounds. The certification train-
ing is intended for nurses “..aimed at prepar-
ing nurses in wound management, creating
an optimal wound environment to pro-
mote the healing process, for increasing pa-
tient comfort and quality of life, and also for
achieving cost-effectiveness of treatment in
accordance with the best available evidence
for the most commonly encountered types
of non-healing wounds in the clinical prac-
tice of hospitals, home care, social service fa-
cilities and hospices.” [22,23]. The content of
the minimum standard is quite extensive. It
is questionable what level it reaches com-
paring to the EQF classification in the con-
text of European standards.

The certification program Nursing care
for chronic wounds is not ongoing/has not
been completed in Slovakia, so there are
no certified nurses in wound care in Slova-
kia yet. However, this is expected to hap-
pen soon, as the program has been ac-
credited in few educational institutions in
Slovakia. In the near future, certified nurses
are expected to make a significant contri-
bution to the care of patients with wounds.
The future will show the importance, con-
tribution, benefit and impact of this cer-

tification on the patient as well as on the
health care system in the area of this wound
management.

Conclusion

This quantitative cross-sectional study
mapped the evaluation of advanced prac-
tice nursing in the management of patients
with chronic wound by APNs. Self-percep-
tion of APNs working in chronic wound
management area was moderately positive.
We therefore conclude that there is a pre-
requisite for the practice of the profession in
this area at an advanced level. For more de-
tailed and rigorous results, it is advisable to
conduct a more extensive study in terms of
the number of respondents and to partially
assess the level of individual domains, to
look for gaps and differences between the
predefined categories of respondents, and
to draw conclusions with the aim of solv-
ing the problem. Based on this, the system
of training and practice can be targeted in
the future.

Acknowledgements

The author wishes to acknowledge respondents partic-
ipating on this study.

Statement of conflict of interests
The author state no conflict of interest.

References

1. Gottrup F. A specialized wound-healing center con-
cept: importance of a multidisciplinary department
structure and surgical treatment facilities in the treat-
ment of chronic wounds. Am J Surg 2004; 187(5A): 385—
43S. doi: 10.1016/50002-9610(03)00303-9.

2. Gres$$ Halasz B. Incidence and prevalence of pres-
sure ulcers in Slovakia. In: EWMA 2019: 29th confer-
ence of the European wound management associa-
tion. Frederiksberg: EWMA Knowledge Centre 2019:
1-3.3. Kroupova L, Pokornd A. Quality of life in patient
with non-healing wounds. Cesk Slov Neurol N 2019;
82/115 (Suppl 1): S40-543. doi: 10.14735/amcsnn2019
S40.

4. Hlinkova E, Nemcova J, Miertové M et al. Nehojace sa
rany. Martin: Vydavatelstvo Osveta 2015.

5.Botikova A, Ligac¢ova M, Martinkova J. Manazment sta-
rostlivosti o pacienta s chronickou ranou. In: Sedliak-
ovad J, Botikova A (eds). Diagnoéza v osetrovatelstve — nové
trendy v odbore. Zbornik prispevkov z medzindrodnej
vedecko-odbornej konferencie. Trnava: Fakulta zdravot-
nictva a socialnej prace 2012: 100-106.

6. Dimunova L, Ronayova |, Gress Haldsz B et al. Analysis
of chronic wound management in nursing. CSWHI 2020;
11(3): 65-70. doi: 10.22359/cswhi_11_3_10.

7. Rdnayova |, Gress Haldsz B. Use of a nurse with ad-
vanced practice in chronic wound management.
Ukrajina. Zdorovja naciji 2020; 60(3): 110-115. doi:
10.24144/2077-6594.3.2020.209978.

8. Gresds Haldsz B, Tkacova L', Magurova D. Pokrocild prax
v osetrovatelstve. 1. vyd. PreSov: Bedta Gress Haldsz 2019.
9. Corbett LQ. Wound care nursing: professional issues
and opportunities. Adv Wound Care 2012; 1(5):189-193.
doi: 10.1089/wound.2011.0329.

10. Hamric AB, Hanson CM, Tracy MF et al. Advanced
practice nursing: the integrative approach. 5th ed. Mis-
soury: Elsevier Health Sciences 2014.

11. Edict of MoH No. 95/2018 Coll,, § 3. [online]. Available
from URL: https://www.epi.sk/zz/2018-95#p3.

12. Tirpakova L, Sovériové Sodsova M. Osetrovatelské
techniky. Kosice: UPJS v Kosiciach 2016.

13. Jakimowicz M, Williams, D, Stankiewicz G. A sys-
tematic review of experiences of advanced practice
nursing in general practice. BMC Nurs 2017; 16: 6. doi:
10.1186/512912-016-0198-7.

14. Woo BF, Lee JX, Tam WW. The impact of the advanced
practice nursing role on quality of care, clinical outcomes,
patient satisfaction, and cost in the emergency and criti-
cal care settings: a systematic review. Hum Resour Health
2017;15(1): 63. doi: 10.1186/512960-017-0237-9.

15. Han RM, Carter P, Champion JD. Relationships among
factors affecting advanced practice registered nurses’
job satisfaction and intent to leave: a systematic re-
view. J Am Assoc Nurse Pract 2018; 30(2): 101-113. doi:
10.1097/JXX.0000000000000006.

16. Warren JI, McLaughlin M, Bardsley J et al. The
strengths and challenges of implementing EBP in
healthcare systems. Worldviews Evid Based Nurs 2016;
13(1): 15-24. doi: 10.1111/wvn.12149.

17. Elliot N, Begley C, Sheaf G et al. Barriers and enablers
to advanced practitioners’ ability to enact their leader-
ship role: a scoping review. Int Nurs Stud 2016; 60(8): 24—
45. doi: 10.1016/j.ijnurstu.2016.03.001.

18. Kozon V, Spacek F, Gre$s Halasz B et al. Manazment
ran. Multidisciplindrny Standardny postup. Bratislava:
MoH 2021.

19. Beitz JM. Specialty practice, advanced practice
and WOC nursing: current professional issues and future
opportunities. J Wound Ostomy Contontinence Nurs
2000; 2(1): 55-64. doi: 10.1016/51071-5754(00)90043-3.
20. WOCNCB. Examination Handbook. 2019 [on-
line]. Available from URL: https://www.wocncb.
org/UserFiles/file/exam_handbook.pdf?new.

21. Pokornad A, Holloway S, Strohal S. Wound cur-
riculum for nurses: post-registration qualification
wound management — European qualification frame-
work level 5. J Wound Care 2017; 26 (Suppl 12). doi:
10.12968/jowc.2017.26.5up12.51.

22. Measure of the MoH of SR No. 09796-2019-OL. [on-
line]. Available from URL: https://www.slov-lex.sk/chron-
ologicky-register-opatreni/SK/OP/2019/26/.

23. Ordinance of the MoH of SR No. 12422/2010-
OL. [online]. Available from URL: https://www.slov-lex.
sk/pravne-predpisy/SK/ZZ/2019/445/20191220.

Cesk Slov Neurol N 2022; 85/118(Suppl 1): S7-S11

S11




SKIN GRAFTING IN SURGICAL TREATMENT OF PRESSURE ULCERS
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Skin grafting in surgical treatment

of pressure ulcers

Transplantace kuze v chirurgické lécbeé

dekubitd

Summary

Optimal treatment of deep category of pressure ulcers/injuries (category lll and IV) is represented
by numerous surgical procedures accompanied with conservative therapy and preventative
measures. Skin grafting represents a reconstructive option in plastic surgery with very specific
indications in pressure ulcer’s surgical therapy. The aim of this article is to clarify the indications for
plastic surgery interventions and to describe possible disadvantages of skin grafting in pressure
ulcers reconstruction. One of the specific indications is presented as case report of 89-years-old
women with unstageable pressure ulcer in heel area that was surgically reconstructed by skin
grafting.

Souhrn

Zakladem Ié¢by hlubokych dekubitl (Ill. a IV. kategorie) jsou rlizné chirurgické techniky provézené
konzervativni terapif a preventivnimi opatfenimi. Transplantace kize predstavuje jednu z moznosti
v chirurgické lé¢bé dekubitll, ma viak své specifické indikace. Cilem tohoto ¢lanku je tyto indikace
v ramci plastické chirurgie objasnit a popsat nevyhody transplantace kize v rekonstrukci dekubitd.
Jedna z téchto indikaci je prezentovana v kazuistice 89leté pacientky s neklasifikovatelnym

dekubitem paty, ktery byl chirurgicky rekonstruovan pomoci transplantace kdze.
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Introduction

Optimal treatment of deep category of pres-
sure ulcers (PUs)/injuries (category Il and V)
is represented by numerous surgical proce-
dures accompanied with conservative ther-
apy and preventive care. Surgical treatment
of these types of PUs usually consists of two
steps: debridement and proper reconstruc-
tive surgery of the wound [1]. Generally, well
known reconstructive ladder — wound clo-
sure from the easiest reconstructive tech-
nique to the most demanding one, is usually
used in surgical coverage of most majority
wounds in plastic surgery [2-5]. However, in

such specific type of defects as the PUs really
are, the reconstructive ladder is quite modi-
fied. Healing by secondary intention can be
expected primarily in minor defects. It is ap-
plicable also in bigger defects, in case when
surgical treatment is not recommended
for some reasons (poor general health sta-
tus, inability to undergo general anaesthe-
sia etc.). In these cases, conservative therapy
can lead to healing up of these defects, but
it may take several months. Second stair in
the reconstructive ladder is primary closure
of the defects. Nevertheless, direct suture in
PUs surgical therapy is recommended only

in certain indications [6], especially in small
sized defect. Disadvantage of this technique
is represented by the fact that resulting scar
is localised above the bony prominence.
Connective tissue of the scar is less resist-
ant against the pressure than other tissues
(fascia, muscle etc.) According to our expe-
rience, there is a higher risk of dehiscence
development [7] and recurrence of PUs
using direct suture in comparison with re-
constructions using flap closure technique.
Tissue expansion [8] and free flap transfer are
on the top of the reconstructive ladder tech-
niques, but they are used in PUs reconstruc-
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Fig. 1. Unstageable pressure ulcer in left heel area.
Obr. 1. Neklasifikovatelny dekubitus levé paty.

tive procedures only rarely. Therefore, fascio-
cutaneous or musculocutaneous flaps [9],
that are widely used in surgical treatment of
PUs, are rightly signed as a workhorse in re-
constructions of Pus [10].

Skin grafting technique
description and indications

in PUs therapy

Third stair in reconstructive ladder in plas-
tic surgery belongs to skin grafting (SG). This
method is generally used in burns, extensive
soft tissue defects, or specific defects local-
isedin the head oranother area. Skin grafting
can be performed in a form of split-thickness
skin graft (STSG) that contains the epidermis
and a part of the dermis, or in a form of full-
-thickness skin graft (FTSG) containing the
epidermis and the entire dermis. STSG is
usually harvested by airdermatom from the
ventral thigh area and then meshed in ratio
of 1:1.5,1.2,1:3.FTSG is often harvested
from the retroauricular, supraclavicular or
groin area and is perforated only. FTSG is
performed in areas where the scar contrac-
tion is expected or in reconstruction of head
area. Fixation to the defects is performed
by skin stapler or by non-resorbable fila-
ment. Basic healing up is around 7-10 days
and continues with scar maturation. This
method has some disadvantages, therefore
its using in reconstruction of PUs is very re-
stricted. PUs are classified as complicated
healing wounds or non-healing wounds.
These types of wounds are burdened al-
most always by polymicrobial wound bed
colonisation, often with resistant strains (Me-
thicillin resistant Staphylococcus aureus etc.).
Skin grafting as a method of choice has to be
taken in consideration only in case when the

wound bed is mini-
mally colonised by
bacteria. Local bac-
terial infection leads
to damage of skin
graft. On the other
hand, the donor site
has to be protected
from transposed in-
fection from the wound bed of PUs. STSG is
very thin (0.008-0.75mm) [11]) and unplia-
ble and has to be placed on the shallow de-
fects with well-granulating tissue refined of
avital tissue and slough [12]. Skin grafting can
be used only in category Ill, not in category
IV of PUs, where bone is exposed or affected
by lysis or osteomyelitis. Another disadvan-
tage of this reconstructive method is the fra-
gility of the skin graft. It must be considered
that in patient suffering from PU, the main
cause-pressure between bony prominences
and the base, as well as friction shear, will con-
tinue. Therefore, SG is not recommended as
a method of choice in PUs reconstruction.
However, in certain indications this technique
may be very useful. It includes reconstructions
of small or moderate PUs in head area, inci-
dence of which was rising up during COVID-19
pandemic, especially in patients ventilated in
the prone position. Head area is well-vascu-
larised, thus providing adequate wound bed
for skin grafting. SG can be considered as a re-
constructive option in medical-device-related
PUs, especially in reconstruction of larger de-
fects of mucosal membrane PUs [13], accord-
ing to localisation, size or wound bed. Other
indication is reconstruction of extensive soft
tissue defects, for example positional trauma,
where local flaps are insufficient for covering.
Another possibility to use this technique is PUs

Fig. 2. Detailed picture of eschara.
Obr. 2. Detailni obraz eschary.

localised in lower limb, especially in heel area,
as described below in the case report.

Case report

Eighty-nine years old woman with severe co-
morbidities (hypertension, diabetes mellitus,
post stroke syndrom, immobility etc.) was ad-
mitted for PU localised on the left heel, clas-
sified as hospital acquired PUs. The PUs was
clinically expressed as black thick eschar on
the surface with slushy smelling and mova-
ble base accompanied by marginal erythema
of surrounding skin (Fig. 1, 2). The size of this
unstageable PU was 8 x 7cm with unknown
depth. It was indicated for surgical treatment
due to suspicion of local infection of soft tis-
sue. The X-ray was performed to rule out os-
teomyelititis or osteolysis of calcaneus. Sharp
debridement was performed in spinal anaes-
thesia with removing all the avital tissue and
slough, including necrotic parts of plantar fas-
cia and insertion of flexor digitorum brevis et
longus muscle. After the surgery, PU was clas-
sified to a category IV — exposed, but stiff cal-
canealboneinsize 2x 1 cm.Negative pressure
wound therapy (NPWT) using hydrochlo-
rohexidin dressing supplying foam was used
to support growth of granulation tissue, es-
pecially above the exposed bone part (Fig. 3).
Due to worsening of general health status
(hypertension decompensation, infection in

Cesk Slov Neurol N 2022; 85/118(Suppl 1): S12-514
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Fig. 3. Granulation tissue above the calcaneal bone.

Obr. 3. Granula¢ni tkan and patni kosti.

the urinary tract and the inability to undergo
general anaesthesia) reconstruction using
flap reconstructive surgery was not indicated.
Therefore, conservative therapy (wet dress-
ing) was running with regularly monitoring of
bacterial wound bed contamination (Proteus
mirabilis, Prevotella melanogenica, Enterobac-
ter cloace ESBl-extended spectrum beta-lac-
tamase, Pseudomonas aeruginosa) and accu-
rate antibiotics therapy for next 2 months.
The granulation tissue in the wound bed
grew up and covered exposed bone. Wound
was microscopically sterile before recon-
structive surgery. Due to general health sta-
tus, SG in local anaesthesia was performed.
STSG was harvested from ventral part of the
left thigh, meshed inratio 1: 1.5 and fixed into
the wound with bolus of gauze. Secondary

local infection of the donor site occurred (and
treated by conservative therapy) postopera-
tively. Skin graft was healed up in majority of
the wound in 14 days, but two months after
the surgery small rest defect remains (Fig. 4.)
treated by conservative therapy. Diagnostic
and treatment timeline is shown in the Tab. 1.

Conclusion

Skin grafting is not a method of choice in
reconstruction of pressure ulcers, but it still
has its own place in pressure ulcer's surgery
treatment in specific indications.
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Tab. 1. Diagnostic and treatment timeline (2021-2022).

Timeline 2021-2022

discharge

every 4 days
NPWT — negative pressure wound therapy

Procedure September October November December January
admission X

SWAB XX XX XX XX X
X-RAY

NPWT X X

debridement

skingrafting

nutritional support X

preventive measures X

* NPWT in continual regimen with negative pressure =125 mmHg was regularly changed

Fig. 4. The wound in left heel area - status 2 months after the
split-thickness skin graft.

Obr. 4. Zbytkovy defect v oblasti levé paty — 2 mésice po rekon-
strukci dermoepidermalnim koznim stépem.
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THE USE OF NEGATIVE PRESSURE WOUND THERAPY IN A SELECTED MEDICAL FACILITY

doi: 10.48095/cccsnn2022515

The use of negative pressure wound therapy

in a selected medical facility

Vyuziti podtlakove terapie ran ve vybraném zdravotnickém zarizeni

Abstract

Aim: The purpose of study was to analyse the use of negative pressure wound therapy (NPWT) in
a selected university hospital in the Czech Republic. Patients and methods: A retrospective non-
interventional study. The sample included all records of inpatients treated by NPWT in a selected
medical facility (university hospital) in the period from 2015 to 2017. Data was extracted from the
university hospital information system. Results: NPWT was reported in 276 hospitalized patients.
The mean time of application of NPWT was 19 days (median 10), the average number of dressing
changes was 3.74 (median 2), and the exchange interval was once every 2.99 days (median 2.33).
Detailed analysis of 2017 showed that in the vast majority of cases the outcome of NPWT treatment
was positive (N = 77, 84.62%), in only two cases the effect was not beneficial (2.20%) and rest of
cases was not possible to assess clearly (N = 12, 13.19%). Conclusion: NPWT is an effective treatment
for wounds of many different aetiologies, but there are differences in its use. As we identified
different approaches in application and lack of standardisation, we assume that education of
health care providers in this area is a necessary and essential aspect to support the appropriate use
of NPWT and for the unification of procedures for the quality of care improvement.

Souhrn

Cil: Cilem studie bylo analyzovat vyuZiti podtlakové terapie ran (NPWT) ve vybrané fakultni
nemocnici v Ceské republice. Soubor a metodika: Retrospektivni neintervencni studie. Soubor
zahrnoval vsechny zdznamy hospitalizovanych pacientl osetfenych NPWT ve vybraném
zdravotnickém zafizeni (FN) v obdobi 2015-2017. Data byla extrahovana z nemocni¢niho
informacniho systému. Vysledky: PouZiti podtlakové terapie bylo vykdzano u 276 hospitalizovanych
pacientl. Primérna doba aplikace NPWT byla 19 dni (medidn 10), prdmérny pocet vymeén krytf
3,74 dny (medidn 2) a interval vymény byl jednou za 2,99 dny (median 2,33). Podrobna analyza roku
2017 ukazala, Ze v naprosté vétsiné pripadl byl vysledek lécby NPWT pozitivni (n = 77; 84,62 %),
pouze ve dvou pifpadech nebyl efekt pifnosny (2,20 %) a zbytek nebylo mozné posoudit jasné
(n=12;13,19 %). Zdvéry: NPWT je Ucinna pro lé¢ba ran mnoha riznych etiologii, existuji vsak rozdily
v jejim pouziti. Vzhledem k tomu, Ze jsme identifikovali rozdilné pfistupy v aplikaci a nedostatek
standardizace, pfedpoklddédme, Ze vzdéldvani poskytovateld zdravotni péce v této oblasti je
nezbytnym a zdsadnim aspektem pro podporu vhodného vyuzivani NPWT a také pro sjednocenti
postupl pro zlepSovani kvality péce.
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Introduction

Negative pressure wounds therapy (NPWT)
refers to a controlled negative pressure (sub-
atmospheric) system that is applied topically
onto the wound. The wound is filled with
a porous material (wound filler) and hermet-
ically sealed with an airtight adhesive drape.

A drain connects wound filler to the vacuum
source that delivers a negative pressure. The
suction is propagated from the vacuum
source to the wound bed, leading to a nega-
tive pressure filler and removal of exudate [1].

NPWT stabilizes the wound, reduce
edema, reduces the bacterial load, improve

tissue perfusion, and stimulate granulation
tissue [2]. It improves the possibility of spon-
taneous wound healing and reduces the
need for major plastic surgical procedures.
NPWT is simple and effective substitute for
the management of various wounds than
conventional dressings in terms of reduction
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in wound size, treatment duration and cost.
Indications for NPWT are acute, chronic, and
dehisced surgical wounds, diabetic, pres-
sure, and venous leg ulcers, open abdominal
wounds, fasciotomies, split-thickness skin
graft recipient sites, flaps, and partial-thick-
ness burns [3].

Benefits of NPWT for wound healing in-
clude reduction of the wound area and
wound retraction, stimulation of granula-
tion tissue formation, continuation of effec-
tive mechanical wound cleansing, contin-
uous removal of wound exudate, reduction
of the fluid concentration of wound heal-
ing-impairing proteases. In terms of han-
dling NPWT offers bacteria proof wound
dressing for sealing the wound, continuous
clinical monitoring (as dressing is transpar-
ent), odourless and hygienic dressing tech-
nique, and reduction of required dress-
ing changes [1]. It as well provides comfort
for patients due to easy and early mobiliza-
tion and visually appealing, clean exudate
free dressing conditions. This leads to bet-
ter quality of life in patients with non-heling
wound [4].

The NPWT is applied to various non-heal-
ing wounds since 1990s and use is con-
stantly increasing up to now [5-8]. A re-
view of the literature evidence on NPWT
performed by Apelqvist et al [1] identified
3287 publications published in 685 differ-
ent journals between 1990 and 2015. One of
the main outcomes of the review was that
it has to be recognised that the impact on
resource use and economic cost with re-
gard to the use and indications of NPWT in
patients with surgical wounds and chronic
wounds is more complex than just healing
rate and time-to-heal. NPWT impacts on
health-care organisations and calls for rele-
vant adaptation in terms of competence of
staff, in- and out-patient organisation and
updated reimbursement system and illus-
trates the transformation in wound care
from passive topical treatment to an era of
complex treatment modalities.

NPWT is an effective treatment for com-
plex wounds in both inpatient and out-
patient care [9]. Treatment by NPWT has
a higher rate of complete healing, shorter
healing time, and fewer amputations [10].
NPWT significantly decreases the time to
complete wound healing, hastens gran-
ulation tissue formation, and reduces the
wound size compared to conventional
dressing [11]. NPWT is a major breakthrough
in wound healing with significant poten-

tial use both in the hospital but also in the
community [12]. Vaidhya et al [13] confirm
that rate of healing is faster using NPWT and
also NPWT is more cost-effective with right
setup.

In selected university hospital in the Czech
Republic, NPWT is used, but the use is not
centrally controlled. The documentation is
divided into medical and nursing parts. The
main significance of our study is to be seen
in the identification of a sample of patients to
whom NPWT is applied and to describe the
main characteristics for this type of treatment
in a particular university hospital. We believe
that data from descriptive retrospective anal-
yses are the first step in refining documenta-
tion and optimizing the quality of care for pa-
tients with wounds treated with NPWT.

This study aimed to analyse the use of
negative pressure wound therapy in a se-
lected university hospital. The study is
a starting point that will lead to an improve-
ment in the process of documenting the use
of NPWT.

Material and methods

Design

A retrospective non-interventional study
carried out by analysing administrative
data extracted from a hospital information
system.

Sample

The sample included all records of inpa-
tients treated by NPWT in a selected med-
ical facility (university hospital) in the pe-
riod from 2015 to 2017. A total of 276 records,
was extracted from the hospital informa-
tion system. The inclusion criterion was re-
port of procedure no. 51850 (Wound dress-
ing by NPWT method based on controlled
vacuum) during hospitalization in the rele-
vant period.

A valuable source for analysis was the
electronic records of nursing documenta-
tion, which, as part of it, contains a detailed
structured record of the wound (wound
symptomatology description). Such an en-
riched sample of data was available only for
2017 and contained 91 patients.

Data collection

Data were extracted from the digital re-
cords in the hospital information system of
reported procedures for health insurance
companies. The extraction was performed
by structured bulk export using SQL lan-
guage directly from the database in the re-

porting module for insurance companies.
Subsequently, data for hospitalizations for
2017 were enriched with manually retrieved
information from electronic nursing docu-
mentation (for 2015 and 2016, this was not
possible because the electronic nursing
documentation took place in 2016), which
includes a detailed record of non-healing
wound care.

Data structure was patient identifica-
tion, hospital department, main and sec-
ondary diagnoses, amount of reported pro-
cedures no. 51850, wound location, wound
type, hospitalization period, period of NPWT
application, number of NPWT coverage
changes. Some data was computed based
on extracted data - length of hospitalization,
length of NPWT application, gender, diabe-
tes mellitus and consistency of reporting be-
tween medical and nursing documentation.

Data analysis

Descriptive statistics and the following anal-
yses were processed: the influence of gen-
der, type of wound and diabetes over the
length of hospitalization and the time of
NPWT application (Kruskal-Wallis test and
Mann-Whitney U test). Data analysis was
performed by Microsoft Excel and IBM SPSS
software (significance level 0.05).

NPWT is applied and changed by physi-
cians with assistance of nurse. As the docu-
mented parameters in the medical records
and in nursing documentation were differ-
ent, a retrospective analysis showed the im-
portance of sharing information on the ap-
plication of NPWT among physicians and
nurses not only related to wound care but
also in documentation management. We
have been aware that some gaps in docu-
mentation exist and therefore we have im-
plemented the new electronic version of
nursing documentation in 2016 and wanted
to explore whether it was beneficial step.
This was reflected in the fact that although
some data would also be traceable in paper
form documentation, the data of electronic
nursing documentation was, more compre-
hensive, more accessible, more transparent,
and more systematic. So, the nursing doc-
umentation (protocol of wound care) has
been more precise. In the medical records
the important data about the local status of
the wound were missing.

Results
Between 2015 and 2017, NPWT was reported
in 276 hospitalized patients. The use of NPWT
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Tab. 1. Characteristics of the research sample.

Mean SD Median Min Max N
age of patients with NPWT (2015-2017) 60.00 16.46 63 10 95 276
length of hospitalization in patients with NPWT (in days) (2015-2017) 45,62 40.23 35 1 302 276
number of reported procedures (2015-2017) 8.00 992 5 1 63 276
length of NPWT application in 2017 (in days) 19.00 24.81 10 3 186 91
number of dressing changes in 2017 374 6.04 2 1 55 91
frequency of dressing changes in 2017 (in days) 299 3.05 2.33 0.33 22 91

NPWT — negative pressure wound therapy; SD — standard deviation; N — number of respondents; Min — minimum value; Max — maximum value

in individual years was similar: 99 for 2015,
86 for 2016, and 91 for 2017. Of the total num-
ber, 156 (56.52%) were men and 120 (43.48%)
women. The age of the patients ranged from
10 to 95, mean was 60. The average length
of stay in the medical facility was 45.62 days
(median 35). For details of descriptive statis-
tics see Tab. 1.

Most applications of NPWT (Tab. 2.) were
in the Surgery (N = 86, 31.16%), Trauma Cen-
tre (N = 74, 26.81%) and Cardiac Surgery
(N =52, 18.84%).

The most common diagnosis in patients
with NPWT according to the ICD-10 was
T81.4: Infection following a procedure, not
elsewhere classified, and T81.3: Disruption of
operation wound, not elsewhere classified
and Y83.2: Surgical operation with anasto-
mosis, bypass or graft.

The number of reported procedures
(51850 — Wound dressing by NPWT method
based on controlled vacuum) ranged from
110 63, mean was eight, and median five.

As a source for analysis was the electronic
records of nursing documentation, which, as
part of it, contains a detailed structured re-
cord of the wound (wound symptomatology
description). Data on the type of wound, lo-
cation of the wound, time of application of
NPWT, and assessment of the effect of treat-
ment were added from the electronic nurs-
ing documentation. The number of dressings
changes was also checked. It was possible to
compare this figure with the number of re-
ported performances and thus assess the
consistency of the documentation. Unfor-
tunately, the transition to electronic nursing
documentation from the paper form took
place in the selected medical facility during
2016. Therefore, it was possible to enrich only
data on hospitalizations in 2017.

As for the type of wound (Tab. 3), the
most common categories were dehiscence

Tab. 2. The use of NPWT based on department/clinic (2015-2017).

Department N %

Surgery 86 3116
Trauma Centre 74 26.81
Cardiac Surgery 52 18.84
Burn Centre 26 942
Centre for Plastic Surgery and Hand Surgery 24 8.70
Neurosurgery 13 4.71

Anaesthesiology and Resuscitation 1 0.36

NPWT - negative pressure wound therapy; N — absolute count of cases; % - relative frequency

Tab. 3. Wound types (hospitalisation in 2017).

Type of wound N %

dehiscence of a surgical wound 59 64.84
burn 9 9.89
wound caused by trauma 8 8.79
pressure ulcer 5 5.49
leg ulceration 4 440
complications of oncological wound 3 3.30
atypical dermatological wound (e.g. hidradenitis suppurativa) 2 2.20
necrotic wound 1 1.10

N — absolute count of cases; % - relative frequency

of a surgical wound (N = 59, 64.84%), burns
(N =9, 9.89%), traumatic wounds (N = 8§,
8.79%) and pressure ulcers (N =5, 5.49%).

Wound locations are summarized in Tab. 4.
The most common location was lower limb
(N = 34, 37.36%).

The mean time of application of NPWT
was 19 days (median 10), the average num-
ber of dressing changes was 3.74 (median 2),
and the exchange interval was once every

299 days (median 2.33). For details, see
Tab. 1.

The outcome of NPWT treatment was an-
alysed in electronic nursing documentation.
The effect was evaluated on the basis of
changes in the description of the local find-
ing from the electronic nursing documenta-
tion — according to exudation, granulation,
epithelialization. In the vast majority of cases,
the outcome was positive (N = 77, 84.62%).

Cesk Slov Neurol N 2022; 85/118(Suppl 1): S15-520

S17




THE USE OF NEGATIVE PRESSURE WOUND THERAPY IN A SELECTED MEDICAL FACILITY

Tab. 4. Wound locations (hospitaliza-
tionin 2017).

Location B %

lower limb 34 3736
chest 20 2198
abdomen 16 17.58
upper limb 8 8.79
hip 7 7.69
head, neck 6 6.59

N — absolute count of cases; % — relative
frequency

In only two cases, the effect was not ben-
eficial (2.20%), and the rest of the cases was
not possible to assess clearly (N =12, 13.19%)
due to the lack of reported information. The
healing outcomes were evaluated based on
Wound Healing Continuum (WHC) evalua-
tion. It was evaluated as an improvement if
the WHC category changed to a wound bed
color showing better condition — from the
worst black to the best pink or the wound
was completely closed.

Because diabetes mellitus (DM) is signif-
icant comorbidity that negatively affects
wound healing, we analysed the effect of
DM on the total length of hospital stay and
the length of NPWT application. The results
showed that DM is not statistically related to
either the length of hospital stay (Kruskal-
-Wallis test; P = 0.996) or the duration of
NPWT (Kruskal-Wallis test; P = 0.677). How-

ever, statistical results are affected by the
small number of cases of patients with DM
(N =18 of which N = 4 for 2017). In this re-
spect, it will certainly be interesting to con-
tinue the analysis of a larger sample of data.

Gender is not statistically related to ei-
ther the length of hospital stay (Kruskal-Wal-
lis test; P = 0.767) or the duration of NPWT
(Kruskal-Wallis test; P = 0.800).

Type of wound is not statistically related
to either the length of hospital stay (Kruskal-
Wallis test, P=0.117) or the duration of NPWT
(Kruskal-Wallis test; P = 0.216). For depend-
ence of length of hospital stay the pairwise
Mann-Whitney tests showed that statisti-
cal difference is only between dehiscence
of a surgical wound and pressure ulcer
(P = 0.017). For the summary of statistical
analysis see Tab. 5.

There were only four children (age less
than 18 years) in the sample. Three of them
suffered from burn and one child had a sur-
gical wound.

Comparison between reported proce-
dures for insurance companies in medical
records and evidence of dressing changes
in nursing documentation showed that only
in 36 (39.56%) cases the number of reported
procedures corresponds to the number of
dressing changes and 55 (60.44%) cases are
not consistent.

Discussion

As described in the methodology, the pa-
tient sample was compiled based on the
reporting of procedure associated with the
NPWT application for health insurance com-

panies in the electronic records of the hospi-
tal information system. At this point, it is im-
portant to note that the knowledge of NPWT
application and its availability is not equally
widespread in all inpatient wards and there-
fore the composition of wound types when
NPWT was used may not correspond to the
composition of all wound types of patients
treated in the university hospital or popu-
lation of inpatients in the region in general.
This also applies to the number of diabetic
patients who received NPWT in 2017. It is sur-
prising to us that there were only four such
patients in the entire calendar year, which
does not mean that there were no more dia-
betic patients for whom NPWT was appro-
priate. Also because of this, the results of the
retrospective analysis were presented to se-
lected departments and clinics of university
hospital and educational seminars were or-
ganized to expand the general knowledge
of NPWT and the benefits of its application.

According to Apelqvist et al [1], even in the
case of a heavily draining wound, the NPWT
dressing requires changing only every 2 to
3 days. It corresponds to the analysed aver-
age frequency of dressing changes in our
study, which was 2.99 days.

The types of wounds in our analysed sam-
ple corresponds to indications for NPWT
mentioned by Joshi et al [3]. The analysis also
showed that the top primary and secondary
diagnoses correspond to stated indications.

For diabetic foot ulcers (DFU), NPWT ap-
pears to be more effective, safe, and pa-
tient satisfactory compared to conventional
dressings [14]. High quality studies approved

Tab. 5. The relation of the monitored parameters to the treatment process.
Monitored Compared parameter Category N  Median Mean SD Statistical test P-value
parameter
no 258 35 45.25 39.10
length of stay in hospital 2015-2017 (days) Kruskal-Wallis ~ 0.996
yes 18 34 50.94 55.13
diabetes
no 87 10 18.71 24.96
length of NPWT application in 2017 (days) Kruskal-Wallis ~ 0.677
yes 4 18 24.00 24.1
man 156 36 4717 42.66
length of stay in hospital 2015-2017 (days) Kruskal-Wallis 0.767
woman 120 34 43.61 3694
sex
man 54 10 20,02 28.20
length of NPWT application 2017 (days) Kruskal-Wallis ~ 0.800
woman 37 il 17.29 18.65
type length of stay in hospital 2017 (days) Kruskal-Wallis — 0.117
of wound* length of NPWT application 2017 (days) Kruskal-Wallis 0.216
NPWT — negative pressure wound therapy; N — absolute count of cases; SD — standard deviation; P-value — value of statistical significance
*types of wound for the test were same as in the Tab. 4
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the effectiveness, safety and cost benefit of
the NPWT therapy for DFU [15]. However,
Seidel et al [16] concludes their study aimed
on a comparison of NPWT with standard
moist wound care (SMWC) on DFU with find-
ing that NPWT was not superior to SMWC
in diabetic foot wounds in German clinical
practice. The authors admit that documen-
tation deficits and deviations from treat-
ment guidelines negatively impacted valid-
ity of the results.

Nonetheless, our results did not confirm
that DM is statistically related to either the
length of hospital or the duration of NPWT
application. However, analysis was affected
by the small number of cases of patients
with DM and although statistical signifi-
cance has not been proven, the means of
the individual groups vary.

Overall positive outcome of NPWT ther-
apy (84.62%) corresponds to results of Krejci
et al [17] who reported in their retrospective
study that in 84.6% complete wound heal-
ing was achieved.

During the detailed analysis, it was con-
firmed that several types of NPWT from dif-
ferent manufacturers are used in the se-
lected medical facility. Unfortunately, data
on the use of a specific type of device are not
recorded in the documentation. Therefore, it
was not possible to evaluate how often the
individual devices are used and whether the
results of the application differ according to
the type of NPWT used. If in the future, it was
possible to link devices to electronic docu-
mentation, this would lead to greater accu-
racy, and information would be available for
usability and efficiency analysis. Because dif-
ferent types of devices need different con-
sumables, despite the lack of data, the log-
ical conclusion seems to be standardization
to devices from one manufacturer.

Probably the most important result for the
practice was that the analysis showed signif-
icant discrepancies between the reported
procedures and the records from the elec-
tronic nursing documentation (more than
60% of cases did not match). In general, it is
not possible to say which part of the doc-
umentation was more accurate. Each case
had to be analysed separately by manual
review of all available records, and results
varied from case to case. In most cases, the
number of reported procedures in medi-
cal records was higher than the recorded
changes of dressing in nursing records. A de-
tailed analysis revealed that it was a combi-
nation of several causes. In few cases, when

the difference was extreme, there was a sys-
tem error in the reporting methodology,
where the number of reported procedures
corresponded to the number of days of the
application instead of the number of dress-
ings. Another reason was insufficient doc-
umentation of dressing changes in nursing
documentation. The exact cause of the dif-
ference in the data could not be verified in
the rest of the records.

Limitations of the study

A limitation of this study is the focus on
a single selected inpatient medical facility.
Extending the analysis to more medical fa-
cilities would undoubtedly provide more
general conclusions. Another limitation is
that although the data of reported proce-
dures were analysed for years from 2015 to
2017, manual retrieval of data from electronic
nursing documentation was possible only
for 2017 because the digitization of the nurs-
ing part of the documentation took place
in a selected medical facility during 2016.
Therefore, the research conclusions cannot
be generalized due to the small sample. The
authors plan to conduct extended research,
where the research set will be expanded to
include cases of patients from 2018-2020.
A larger sample will make possible to ver-
ify the relationships between the monitored
variables and will lead to higher validity of
the results, including the possibility of their
generalization to the entire population.

Conclusion

A retrospective analysis in a selected in-
patient medical facility (University Hospi-
tal) in the Czech Republic has shown that
NPWT is used for the treatment of wounds
of many different aetiologies, but there are
differences in its use. We have verified that
in most of the patients treated with the
NPWT the wound status has been positively
changed based on Wound Healing Contin-
uum (WHC). We also identified lack of stand-
ardisation and different approaches in NPWT
application, thus we assume that education
of health care providers in this area is a nec-
essary and essential aspect to support the
appropriate use of NPWT and for the stand-
ardization of procedures for improving the
quality of care.

As we stated already, we have used ret-
rospective analyses and we have to high-
light that some data could be missing. The
management of documentation, although
in electronic form, is significantly influenced

by the human factor. The care can be great,
but when records are imperfect, the poten-
tial for retrospective analyses and the pro-
cess of continuous improvement, in general,
is limited. It is necessary to carry out regu-
lar, systematic control in the form of audits.
The main benefit of our study is that we
have proven discrepancies in the wound
care documentation among nurses and
physicians and highlighted the need for ac-
curate wound care records which influence
not only the quality of care but also the re-
imbursement from the insurance companies
and planning for further care. The obvious
goal in the future is to improve both the pro-
cedure reporting in medical records and the
more accurate nursing documentation man-
agement. A useful improvement could also
be the introduction of computer-assisted
consistency checks in the hospital informa-
tion system. Specifically, we recommend
linking medical records and nursing docu-
mentation. We expect that when a physi-
cian documents the application of NPWT
or on the basis of evidence of NPWT appli-
cation for the insurance company, a spe-
cific nursing diagnosis is automatically gen-
erated, to which the nurse responds in the
realization of care or in the detailed wound
care record. For this purpose, the electronic
form in the hospital information system for
recording wound care will be extended to
include structured items that explicitly re-
cord the use of NPWT, including the type of
device used. So, both medical and nursing
interventions will be recorded.

Based on findings, specific steps were im-
plemented - educational workshops for
physicians and non-medical health profes-
sionals focused on the effective use of NPWT
in the treatment of wounds to increase
awareness of NPWT in the university hospital
and proposals for supplementing the func-
tionality of the hospital information system,
which will support the accuracy and consist-
ency of medical and nursing documenta-
tion. In the future, we also plan to analyse in
what percentage of all hospitalised patients
the NPWT was applied to evaluate whether
it is not underused or overused based on
treatment results and comparison with data
available from other studies.
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Sledovani prevalence dekubitt — srovnani
narodnich dat s daty konkrétniho poskytovatele
zdravotnich sluzeb — Fakultni nemocnice Ostrava

Monitoring the prevalence of pressure ulcers —a comparison
of national data with data of a specific health care provider — University

Hospital Ostrava

Souhrn

Cil: Cilem studie je srovnani dostupnych dat o vyskytu dekubitl z ndrodnich databézi s daty
konkrétniho poskytovatele zdravotnich sluzeb — Fakultni nemocnice Ostrava, identifikace rozdild
a jejich pricin. Soubor a metodika: Retrospektivni observacni studie. Soubor zahrnoval data
hospitalizaci pacientl s dekubitem z Narodniho registru hrazenych zdravotnich sluzeb (NRHZS)
aNemocni¢nihoinformacniho systému FN Ostrava (NIS FNO) v obdobi 2018-2020. Vysledky: V letech
2018-2020 bylo do NRHZS nahldseno celkem 294 hospitalizaci pacientd s dekubitem, zatimco v NIS
FNO jich bylo evidovano 2 231. Pocet hospitalizaci s dekubitem byl v NIS FNO az 8% vyssi, nez Ize
detekovat z vykazovéni diagnézy L89 dle MKN-10 pro zdravotni pojistovny. Na jednu hospitalizaci
pfipada prdmérné 1,6 dekubitu. Strukturdini rozdily vyskytu dekubitl v NIS FNO a NRHZS (vétsi
pravdépodobné disledkem toho, Zze v NRHZS je pacient zaznamenan jednou bez ohledu na pocet
dekubitd, a protoZe dekubity nizsi kategorie nejsou vykazovany, nebot vétsinou nevyzadujf vykon
identifikovatelny v sazebniku. Zdveér: Studie prokézala, ze skute¢nd prevalence dekubitdlnich lézf
mUze byt vyznamné vyssi, nez ukazuji dostupné celostatnf statistiky NRHZS. Vysledky podporuji
vyznam a nezbytnost vyzkumu v oblasti ndkladovosti prevence a lé¢by dekubit(.

Abstract

Aim: The study aims to compare the available data on the prevalence of pressure ulcers from
national databases with the data of a specific provider of health services — University Hospital
Ostrava, analysis of the differences found and identification of their causes. Materials and methods:
Retrospective observational study. The file included data on hospitalisations of patients with
pressure ulcers from the National Register of Reimbursed Health Services (NRRHS) and the
Hospital Information System of the University Hospital Ostrava (HIS UHO) from 2018 to 2020.
Results: Between 2018 and 2020, a total of 294 hospitalisations of patients with pressure ulcers were
reported to the NRRHS, while 2,231 were registered in the HIS UHO. The number of hospitalisations
with pressure ulcers was up to eight times higher in the analysed period in the HIS UHO than
can be detected from the diagnosis with the code L89 according to ICD-10 for health insurance
companies. There is an average of 1.6 pressure ulcers per hospitalisation. The structural differences
in the prevalence of pressure ulcers between HIS UHO and NRRHS (higher proportion of lower
pressure ulcer categories, lower average age of patients with pressure ulcers and higher mortality
of patients with pressure ulcers) are probably because a patient appears once in NRRHS regardless
of the number of pressure ulcers and because lower pressure ulcer categories are not reported
because they usually do not require an identifiable procedure from the list of medical procedures.
Conclusion: The study showed that the actual prevalence of pressure ulcers could be significantly
higher than the available national NRRHS statistics. The study results also support the importance
and necessity of research on the cost-effectiveness of the prevention and treatment of pressure
ulcers.
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Uvod

Dekubity, jejich prevence a lé¢ba jsou, pres
rostouci pozornost, kterd se jim posledni
dobé dostava, vnimany spise jako osetfo-
vatelsky problém [1]. Je obecné uzndvanym
faktem, ze redlnd prevalence dekubitalnich
|ézf je v béZné dostupnych administrativnich
datech podhodnocena [1-3]. V souvislosti
s administraci dekubitl existuje riziko ne-
konzistence zaznam( mezi lékafskou a oset-
fovatelskou ¢asti zdravotnické dokumentace.
Zatimco lékafi vyuZzivajf klasifikaci kategorie
dekubitt dle Mezindrodnf klasifikace nemoci
(MKN-10), o3etfovatelsky persondl vyuziva
klasifikaci dle Evropského poradniho panelu
pro otadzky dekubitll (EPUAP) anebo Narod-
niho poradniho panelu pro otdzky dekubitd
(NPUAP) [4]. Na lokdInf drovni nékterych 1Gz-
kovych poskytovatell zdravotnich sluzeb
jsou pak, i v ndvaznosti na nutnost hlasit vy-
skyt dekubitl do Systému hlaseni nezadou-
cich udalosti [5], realizovana opatfenf pro za-
jisténi vyssi konzistence predéavanych dat.

Ve Fakultni nemocnici Ostrava (FNO) pro-
béhla v roce 2016 implementace elektro-
nické osetrovatelské dokumentace, jejiz sou-
¢asti je strukturovany dokument ,Zadznam
péce o ranu”. Data za vsechna oddélenf
jsou k dispozici od roku 2017. Data z oSetfo-
vatelské a lékarské ¢asti zdravotnické doku-
mentace byla porovnana. Jejich potencialni
nekonzistence byly analyzovény s cilem
harmonizovat administraci dat o preva-
lenci dekubitd v rdmci FNO a také pomoci
strukturdiniho srovnani s daty dostupnymi
z narodnich zdravotnickych registrd, gene-
ralizovat vliv podobnych nekonzistenci na
celostatn{ Urovni v souvislosti se sbérem dat
o prevalenci dekubitl v rdmci Systému hla-
Seni nezadoucich udalosti (SHNU) [5].

Vysledky retrospektivni analyzy budou
dale vyuzity pro zkvalithovani vykazovani
v ramci zdravotnické dokumentace (ze-
jména casti 1ékarské), maji praktické impli-
kace pro dalsi poskytovatele zdravotnich

sluzeb (zdravotnicka zafizeni) v CR, a také
jsou v teoretické roviné impulsem pro dalsf
vyzkum v oblasti ndkladovosti prevence
a lé¢by dekubitalnich lézi.

Soubor a metodika

Retrospektivni observac¢ni neintervencni
studie byla provedena za obdobf let 2018—
2020. Byla vyuzita data z Narodniho registru
hrazenych zdravotnich sluzeb (NRHZS) a Ne-
mocni¢niho informacniho systému Fakultni
nemocnice Ostrava (NIS FNO).

NRHZS spravovany Ustavem zdravotnic-
kych informaci a statistiky CR (UZIS CR) ob-
sahuje data zdravotnich pojistoven jak z hos-
pitaliza¢ni, tak z ambulantnf oblasti v¢. dat
o vykdzanych diagnézach, procedurédch
a lécbé. V NRHZS jsou k dispozici data od
roku 2010. Pro analyzu byla vybréna data ze
vsech hospitalizaci, u nichZ byla vykdzana
diagnodza L89 dle MKN-10 co? indikuje pfi-
tomnost dekubitalni Iéze.

NIS FNO je integrovany klinicky infor-
macni systém pokryvajici ambulantni i hos-
pitalizacni oblast, ktery zahrnuje elektronic-
kou zdravotnickou dokumentaci (Iékafskou
i osetfovatelskou). Pro analyzu byla vybrana
data z modulu osetfovatelské dokumentace
vztahujici se k hospitalizacim. Specificky byla
extrahovana data zaznamU péce o ranu typu
dekubitus. Zahrnuty byly dekubity viech ka-
tegorii dle mezinarodniho NPUAP/EPUAP
systému klasifikace dekubitd [6].

Tab. 1 obsahuje popis datovych soubord.
Vztah mezi jednotlivymi datovymi soubory
zobrazuje obr. 1. Osetfovatelskou dokumen-
taci ve FNO pofizuje v NIS pfimo oSetfujici
vSeobecna sestra, kterd pfi osetfovatelském
pfijmu pacienta s dekubitem nebo vzniku
dekubitu béhem hospitalizace vytvori ,Za-
znam péce o ranu” typu dekubitus. Pokud se
u pacienta vyskytne vice dekubitd, je veden
samostatny zdznam pro kazdy z nich. Oproti
tomu v [ékafské ¢asti zdravotnické doku-
mentace detekujeme pfitomnost dekubitu

Tab. 1. Pfehled poctu hospitalizaci s dekubitem v letech 2018-2020.

Datovy soubor 2018 ;0012 2020 Celkem
CR (NRHZS) 15742 16 275 14 220 46 237
FNO (NRHZS) 95 104 294
FNO (NIS FNO) 729 786 716 2231

FNO - Fakultni nemocnice Ostrava; NIS FNO — Nérodnf registracni systém Fakultni nemocnice
Ostrava; NRHZS — Narodni registr hrazenych zdravotnich sluzeb

na zakladé kédovani diagndzy L89. Kédo-
vani provadi bud Iékaf nebo administrativni
pracovnik (kodér). V pfipadé, ze pacient ma
vice dekubitl je kddovana diagndza dle de-
kubitu nejzédvaznéjsi kategorie. Nevyhodou
datového souboru vyuZivajiciho kédovanf
diagndzy L89 je, Ze neni mozné urcit pocet
dekubitd a jejich kategorie, ale pouze pocet
hospitalizaci pacientl s dekubitem a nej-
zdvaznéjsi kategorii dekubitu. Pro porov-
nani obou souborl byl proveden pfepocet
dat oSetfovatelské dokumentace dle tohoto
omezeni.

Data z lékafské ¢asti zdravotnické doku-
mentace NIS FNO se vykazuji do zdravot-
nich pojistoven, odkud se poté dostavaji do
NRHZS. MdzZzeme odvodit, Ze data NRHZS
omezena na hospitalizace ve FNO by méla
byt (za pfedpokladu bezchybnosti prenosd
z FNO NIS do systém( zdravotnich pojisto-
ven a z nich poté do NRHZS) shodné. Srov-
nani téchto dvou souborl dat bylo prove-
deno a shoda byla potvrzena (tedy dle obr. 1,
B = (). Nadéle uz proto srovnadvame pouze

NRHZS

hospitalizace CR

hospitalizace FNO

A

zdravotn{ pojistovny

A

C D
lékarska
dokumentace

osetiovatelska
dokumentace

zdravotnickd dokumentace —
hospitalizacni ¢ast

FNO - Fakultni nemocnice Ostrava;
NRHZS — Narodni registr hrazenych zdra-
votnich sluzeb

Obr. 1. Schéma vztahu datovych soubord.
Fig. 1. Data samples relationship diagram.
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Tab. 2. Vék hospitalizovanych pacientl s dekubitem dle zdroje dat (2018-2020).

Celkem Muzi Zeny
Vek n primér median n pramér median n primér median
(£SD) (IQR) (£SD) (IQR) (£SD) (IQR)
CR (NRHZS) 46 237 76,0 (+13,6) 78(70;86) 21912 723 (£140) 74(66;82) 24325 793 (£ 12,3) 82 (74;88)
FNO (NRHZS) 294 705 178) 74 (64; 83) 147 672 (£174)  70(61;79) 147 73,7 (x£178) 77 (66; 87)
FNO (NIS FNO) 2231 715 (£ 176) 75 (64;84) 1163 67,6 (£176) 70 (60; 80) 1068 759 (£16,5) 79 (70;87)

FNO - Fakultni nemocnice Ostrava; IRQ — mezikvartilové rozpéti; n — pocet ptipadd; NIS FNO — Narodni registracni systém Fakultni nemocnice
Ostrava; NRHZS — Narodni registr hrazenych zdravotnich sluzeb; SD — standardnf odchylka
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FNO - Fakultni nemocnice Ostrava; NIS FNO — Narodni registracni systém Fakultni nemocnice Ostrava; NRHZS — Nérodnf registr hrazenych

70 %

M 80-89

80 % 90 % 100 %

2,0%

W o0+

Obr. 2. Vékova struktura hospitalizovanych pacient(l s dekubitem — muzi (2018-2020).
Fig. 2. Age structure of hospitalised patients with pressure ulcers — men (2018-2020).

ti datové soubory — NRHZS za celou CR,
NRHZS za FNO a oSetfovatelskou ¢ast zdra-
votnické dokumentace FNO NIS.

Data byla extrahovéna pfimo z databazi
NRHZS a NIS FNO pomoci Structured Query
Language (SQL) a nasledné statisticky zpra-
covéana pomoci Microsoft Excel.

Vysledky a diskuze

Prehled poctu hospitalizaci s dekubitem
za sledované obdobi 2018-2020 je uveden
v tab. 1. Ve FNO bylo ve srovnédni s narod-
nimi daty vyznamné nizsi hlaseni vyskytu
dekubitl za hospitalizace pfi vykazovani
zdravotni péce pojistovnam. Pocet hospita-
lizaci s dekubitem byl za analyzované ob-
dobi v NIS FNO az 8x vyssi, nez Ize detekovat
z vykazovani diagndzy dle MKN-10 s kédem
L89 pro zdravotni pojistovny. Ukdzalo se, ze

osetrovatelskd dokumentace, kterd obsa-
huje samostatny strukturovany dokument
,Zaznam péce o ranu”, je presnéjsim zdro-
jem dat o skute¢ném poctu dekubitl u hos-
pitalizovanych pacientd. Vysvétlenim je, Ze
zatimco osetfovatelskou dokumentaci admi-
nistruje v NIS pfimo osetfujici vseobecnd se-
stra pfi osetfovatelském prijmu nebo vzniku
dekubitu, kédovani diagnézy provadi bud
lékaf, ktery nemusi povazovat dekubitus
nizsi kategorie za diagnosticky zavazny, ¢i ta-
kovy, ktery Ize vykazat s ohledem na realizo-
vany zdravotni vykon, nebo administrativnf
pracovnik (kodér) pfi sestavovani Uc¢tu pro
pojistovnu s casovym odstupem na zakladé
zaznamU z chorobopisu. V analyzovanych
zdznamech je diagndza 89 vétsinou ved-
lejsi diagndzou a jeji kddovani nebylo v ana-
lyzovaném obdobi let nijak systematizo-

véano. Tento vysledek je v souladu s obecné
uznavanym faktem, Ze redlna prevalence de-
kubitélnich lézf je v béZné dostupnych ad-
ministrativnich datech podhodnocena [1-3].
Obdobnou situaci Ize ocekavat také u ostat-
nich poskytovateld zdravotnich sluzeb (zdra-
votnickych zafizenich) akutni i nésledné 10z-
kové péce v CR.

Pokud bychom aplikovali obdobnou pod-
hodnocenost na data NRHZS za celou CR
mohli bychom usuzovat, Ze skute¢ny roz-
sah hospitalizaci pacientd s dekubitem celo-
statné prevysuje 100 000 pripadl rocné.

Vék hospitalizovanych pacientt

Zatimco v CR je hospitalizovéno s dekubi-
tem vice zen (52,6 %), ve FNO mirné pfeva-
zuji muzi (52,1 %). Vékovy prameér hospitali-
zovanych je ve FNO o 5 let nizsi ve srovnanf
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FNO - Fakultni nemocnice Ostrava; NIS FNO — Narodni registracni systém Fakultni nemocnice Ostrava; NRHZS — Nérodnf registr hrazenych
zdravotnich sluzeb

Obr. 3. Vékova struktura hospitalizovanych pacient( s dekubitem — Zeny (2018-2020).
Fig. 3. Age structure of hospitalised patients with pressure ulcers — women (2018-2020).

0% 10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % 100 %

FNO (NIS FNO) 18,1 % 17,1 %

L89.0 | L89.1 W 1892 W 1393 W L899

FNO - Fakultni nemocnice Ostrava; NIS FNO — Narodnf registra¢ni systém Fakultni nemocnice Ostrava; NRHZS — Nérodni registr hrazenych
zdravotnich sluzeb

Obr. 4. Podil kategorii dekubitl u hospitalizovanych pacientli (2018-2020).
Fig. 4. Proportion of pressure ulcer categories in hospitalised patients (2018-2020).

s celorepublikovym priimérem (tab. 2).

U muzd i Zen hospitalizovanych s dekubi-
tem ve FNO je vékovy primeér nizsi nez ce-
lorepublikovy préimeér (obr. 2, 3). Zeny jsou
v prdmeéru o 7-9 let starsi nez muzi. Toto platf

jak pro FNO, tak pro celou CR. Vysvétlenim
je skutec¢nost, ze v datech NRHZS jsou zara-
zeni jak poskytovatelé akutni I0zkové péce
(obdobné jako FNO), tak i nasledné a dlou-
hodobé péce.

Kategorie dekubiti

u hospitalizovanych pacientt

Na obr. 4 je zndzornéno porovnani podild
kategorii dekubitd. Pokud mél v pribéhu
hospitalizace pacient vykadzané rlzné kate-
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gorie dekubitu, uvedena je ta nejzavaznéjsi
znich. Ve FNO je v porovnani s CR castéji vy-
kazovan dekubitus 4. kategorie, ale zéroven
je vyrazné Castéjsi diagndza 1L.89.9 pro deku-
bitus neurc¢ené kategorie, coz znemoznuje
detailngjsi srovnani. Podstatné rozdily jsou
i ve srovnani dat za FNO zNRHZS a zNIS FNO.
Srovnani ukazuje, Ze dekubity 1. a 2. katego-
rie byly vykazovany méné casto nez deku-
bity 3. a 4. kategorie. Tab. 3 shrnuje nejzavaz-
néjsi kategorii dekubitu za hospitalizace dle
FNO NIS. Neur¢end kategorie dekubitu a po-
dezfeni na hluboké postizeni tkanf jsou zako-
dovény jako .89.9.

V tab. 4 je uveden prehled viech dekubitd
dle FNO NIS. Tato informace je presnéjsi nez
u vyhodnoceni dle vykdzané diagndzy L89,
kde je zohlednéna pouze nejvyssi kategorie
a porovnanim s daty z tab. 3 a vztdhnutim
tohoto porovnani na data z celé CR je mozné
generalizovat, jak by se data zménila, pokud
by FNO byla reprezentativnim typickym pfi-
padem poskytovatele zdravotnich sluzeb
(zdravotnického zafizeni). Na jednu hospi-
talizaci pfipada ve FNO priimérné 1,6 deku-
bitu. Pokud vezmeme v potaz i skute¢nost,
Ze nejvyssi pocet dekubitdlnich 1ézf je hlasen
v SHNU z pracovist nasledné péce [5], pak
by hodnoty byly jesté vyssi, ale je nutno po-
dotknout, Ze u poskytovatell nasledné péce
se ¢asto jedna o pacienty s dekubity tzv. pfi-
nesenymi i ze zafizeni akutni 10Zkové péce.
Aktudliné dostupna data tak neumoznuji po-
drobnéjsi analyzu a srovnani. Je tieba dalsi
kultivace zdznamd o incidenci i prevalenci
dekubitt na lokdIni Grovni PZS. Déle je nutné
upozornit, ze v SHNU je hospitalizovany pa-
cient s dekubitem také uvadén jen jednou
a nikoli dle redlného poctu dekubitd v pfi-
padé jejich vicecetného vyskytu. Je zfejmé,
Ze v zafizenich nasledné péce je vyssi pocet
hospitalizovanych seniord a u nich je preva-
lence dekubitl rovnéz vyssi [7,8].

Hlavni hospitaliza¢ni diagnéza

V CR je nejcastéji vykazan dekubitus u pa-
cientll hospitalizovanych s nemocemi dy-
chaci, obéhové, mocové a pohlavni soustavy
(vyslednda hospitaliza¢ni diagndza dle CZ-
-DRG 3.0). Ve FNO jsou nejcastéjsi vykazané
hlavni diagndzy nemoci obéhové soustavy,
nasledované infekénimi a parazitarnimi ne-
mocemi. Oproti CR je ve FNO vy33f zastou-
peni nemoci kidze a podkozniho vaziva
(11,6 vs. 6,9 %) — z toho ve FNO je L89 jako
hlavni hospitaliza¢ni diagndza 9,5 % pfi-
pad(, ale v CR je to pouze 5,5 % hospitali-
zacf (tab. 5).

(2018-2020 v NIS FNO).

Tab. 3. Kategorie dekubitli - zaznam nejzavazné;jsi kategorie dekubitu

Kategorie Diagnéza (kéd) 2018 2019 2020 Celkem
1. kategorie L89.0 109 159 135 403
2. kategorie L89.1 285 273 335 893
3. kategorie 1892 145 139 118 402
4. kategorie 1893 71 50 31 152
bez urcenf L899 119 165 97 381
celkem 729 786 716 2231

NIS FNO - Nérodnf registracni systém Fakultni nemocnice Ostrava

Tab. 4. Kategorie dekubitt — zaznam vsech kategorii dekubitt (2018-2020 v NIS FNO).

Kategorie 2018 2019 2020 Celkem
1. kategorie 232 291 242 765
2. kategorie 432 446 529 1407
3. kategorie 232 229 188 649
4. kategorie 110 91 47 248
podezfeni na hluboké poskozenf tkanf 81 104 83 268
bez urcenf 70 108 47 225
celkem 1157 1269 1136 3562

NIS FNO — Néarodni registracnf systém Fakultni nemocnice Ostrava

Struktura hlavnich hospitaliza¢nich dia-
gndz u pacientt s dekubitem dle NIS FNO se
vyrazné lisi, dominuji nemoci obéhové sou-
stavy, dychaci soustavy a Urazy. Nemoci klize
a podkozniho vaziva maji vyrazné nizsi za-
stoupeni (1,6 %), coz v absolutnich ¢islech
odpovida poctu pfipadd, které se objevuji
u FNO iv datech NRHZS.

Délka hospitalizace s dekubitem
Doba trvani hospitalizace pacienta s de-
kubitem je ve FNO pFi srovnani s CR dels],
podle dat NRHZS i NIS FNO (tab. 6). Hos-
pitaliza¢ni mortalita u pacientl s deku-
bitem hodnocena v ramci dat NRHZS se
u pacientd FNO v porovnani s CR zasadné
nelisi (cca 20 %), nicéné redlny vyskyt de-
kubitl pfi hospitalizacich ukoncenych umr-
tim pacienta je, jak naznacuji data NIS FNO,
VySSi (26,2 %).

Vy$si mortalitu u pacientl s dekubitem,
kterou pozorujeme dle dat NIS FNO (obr. 5),
prisuzujeme nizsimu hldseni dekubitd v lé-
kafské dokumentaci, kde je pfitomnost de-
kubitl detekovana na zékladé kédovanf dia-

gnozy L89. Dekubity jsou dokumentovany
spise u starsich a polymorbidnich osob [79],
u kterych mohou byt pfi termindlnim stadiu
onemocnéni béhem hospitalizace primérné
feSeny jiné zdvazné diagndzy, které jsou na-
sledné vykazovany pojistovnam. Kédo-
vani diagndzy 189 v podobnych pfipadech
nema ekonomicky dopad a pfitomnost de-
kubitu nemusi byt Iékafem povaZzovana za
diagnosticky zdvaznou a to ani s ohledem
na realizované zdravotnické vykony. Poten-
cidlné tak mohou byt data NRHZS z pohledu
dekubitd o tato umrti podhodnocena. Uve-
denou hypotézu podporuje i celkova pod-
hlasenost dekubitd v datovém souboru FNO
(NRHZS) oproti FNO (NIS FNO).

Implikace pro praxi a teorii

Implikaci do praxe je potvrzenf rizika nekon-
zistence lékarské a oSetfovatelské ¢asti zdra-
votnické dokumentace, doporuceni pro jiné
poskytovatele zdravotnich sluzeb (zdravot-
nicka zafizeni) zaméfit se na kontrolu takové
nekonzistence a zavedeni opatieni pro jeji
snizeni a lepsi reportovani vysledkd do na-
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Podil hospitalizaci
fazeno sestupné dle CR

Tab. 5. Hlavni hospitaliza¢ni diagn6za u pacientl hospitalizovanych s dekubitem v letech 2018-2020.

CR (NRHZS)
n =46 237

X. nemoci dychaci soustavy

IX. nemoci obéhové soustavy

XIV. nemoci mocové a pohlavni soustavy
. nékteré infekeni a parazitarni nemoci
XII. nemoci kiize a podkozniho vaziva

XI. nemoci travici soustavy

Il. novotvary

V1. nemoci nervove soustavy

V. poruchy dusevni a poruchy chovanf
VII. nemoci oka a o¢nich adnex

VIIl. nemoci ucha a bradavkového vybézku

XXII. koédy pro specidlni Ucely

XV. téhotenstvi, porod a sestinedéli

gistr hrazenych zdravotnich sluzeb

XIX. poranéni, otravy a nékteré jiné nasledky vnéjsich pficin

IV. nemoci endokrinni, vyzivy a pfemény latek

XXI. faktory ovliviujici zdravotni stav a kontakt se zdravotnickymi sluzbami

XIll. nemoci svalové a kosternf soustavy a pojivové tkané

XVIII. pfiznaky, znaky a abnormalni klinické a laboratorni nélezy

Ill. nemoci krve a krvetv. organt, poruchy mechanismu imunity

XVII. vrozené vady, deformace a chromozomalni abnormality

XVI. nékteré stavy vzniklé v perinatalnim obdobf

FNO - Fakultni nemocnice Ostrava; n — pocet pfipadd; NIS FNO — Narodnf registracni systém Fakultnf nemocnice Ostrava; NRHZS — Narodnf re-

FNO (NRHZS)
n =294

FNO (NIS FNO)
n=2231

51 % 23%
3,7 % 8,7 %
1,0 % 1,7 %
44 % 33%
14 % 6,0 %
1,0 % 14 %
03 % 03 %
= 0.1 %
0,3 % 0,0 %
= 0.1 %
- 0,6 %
= 03 %

Tab. 6. Délka hospitalizace pacientl s dekubitem v letech 2018-2020.

Zeb; SD - standardni odchylka

Délka hospitalizace ve dnech Primér (+ SD) Median (IQR)
CR (NRHZS) 14,8 (£ 16,3) 10 (6; 18)
FNO (NRHZS) 19,0 (+21,2) 12 (5;24)
FNO (NIS FNO) 21,0 (£30,5) 12 (6; 23)

FNO - Fakultni nemocnice Ostrava; IRQ — mezikvartilové rozpéti; NIS FNO — Narodni regist-
racnf systém Fakultni nemocnice Ostrava; NRHZS — Nérodni registr hrazenych zdravotnich slu-

rodnich registrd, které typicky cerpajf z lékaf-
ské dokumentace nemocnicnich informac-
nich systému.

Na zakladé vysledkd analyzy byla prove-
dena Uprava funkcionality NIS FNO s cilem
harmonizovat administraci v obou ¢astech
zdravotnické dokumentace. Pfi kddovani
diagnoz v 1ékafské ¢asti dokumentace bylo
doplnéno upozornéni uzivateli na moznost
kodovat diagnézu L89, v pripadé, Ze v oset-

fovatelské ¢asti dokumentace existuje doku-
ment ,Zaznam péce o ranu” typu dekubitus.
Pfedbézné vysledky ukazuji vyznamné na-
vyseni vykazovani diagnézy L89 oproti ana-
lyzovanému obdobi.

Vysledky studie také podporuji dileZi-
tost a nezbytnost vyzkumu v oblasti nakla-
dovosti prevence a lécby dekubitalnich 1ézi,
protoZe naznacuji, Ze skutecny rozsah pre-
valence dekubitll mize byt daleko vétsi,

nez ukazuji dostupné celostatni statistiky ze
zdrojl jako je NRHZS.

Limitace vyzkumu

Limitaci, ale zaroven benefitem studie je
omezeni pouze na jedno zdravotnické za-
fizeni. PfestoZe vysledky podporuji hypo-
tézu, ze redlnd prevalence dekubitalnich
lézf je v béZné dostupnych administrativ-
nich datech podhodnocena, neni mozné
je na zakladé provedené analyzy generali-
zovat. Provedeni podobnych analyz u dal-
sich poskytovatell zdravotnich sluzeb
(zdravotnickych zafizenf) s rznou sklad-
bou poskytované péce a velikosti je velmi
zadoudi.

Zavér

V rdmci retrospektivni observacni neinter-
vencni studie bylo provedeno porovnani dat
oSetfovatelské a lékarské ¢asti zdravotnické
dokumentace z NIS FNO a dat o hospitaliza-
cich s dekubitem v CR z NRHZS.
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Obr. 5. Zplsob ukonceni hospitalizace s dekubitem v letech 2018-2020.
Fig. 5. End of hospitalization with pressure ulcers in 2018-2020.

V letech 2018 a 2020 bylo do NRHZS na-
hlaseno celkem 294 hospitalizaci pacientd
s dekubitem, zatimco v NIS FNO jich bylo
evidovano 2 231. Pocet hospitalizaci pa-
cientd s dekubitem byl za analyzované ob-
dobi v NIS FNO az 8x vyssi, nez Ize detekovat
z vykazovani diagndzy dle MKN-10 s kédem
L89 pro zdravotni pojistovny. Na jednu hos-
pitalizaci pfipadad prdmérné 1,6 dekubitu.
Strukturdlni rozdily vyskytu dekubitd mezi
NIS FNO a NRHZS (vetsi podil nizsich kate-
gorif dekubitd, nizsi vékovy primeér pacientl
s dekubitem a vyssi mortalita pacient( s de-
kubitem) jsou pravdépodobné disledkem
faktu, ze v NRHZS se objevi pacient jed-
nou bez ohledu na pocet dekubitl a proto,
7e dekubity nizsi kategorie nejsou vykazo-
vany, protoze vétsinou nevyzadujf identifiko-
vatelny vykon v sazebniku vykon0. Ddsled-
kem mUze byt podhodnoceni nezbytnych
néakladd na zdravotni péci souvisejici s deku-
bity a s tim souvisejici potencidinf podfinan-
covani prevence jejich vzniku.

Etické aspekty

Studie nepodléhd schvéleni etickou komisi, pacienti
podepsali souhlas s diagnostickym a lécebnym pro-
cesem.
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VyuZiti pomucek k managementu modi a stolice

\'4

u hospitalizovanych pacientt jako mozna pricina

nezadouci imobilizace

The use of incontinence devices and urinary/faecal diversion
management devices in hospitalised patients as a possible cause

of unwanted immobilization

Souhrn

Cil: |dentifikovat potencidlni nezddouci imobilizace pacientl v souvislosti s nevhodnym
vyuzitim inkontinen¢nich pomdcek a pomucek k derivaci moci/stolice v klinické praxi [dzkovych
poskytovatel(l zdravotnich sluzeb (PZS) v CR. Soubor: Data ziskéana ze 14 PZS lGzkové péce
v CR (konkrétné 38 oddélenf: sedm internich, 15 rehabilitacnich, dvé geriatrické a 14 oddéleni
dlouhodobé nemocnych). Metodika: Prifezova prevalencni studie. Vysledky: Analyzovana byla data
u 1 133 hospitalizovanych pacientl (z nich u 594, tj. 52,5 % byla zajisténa derivace moci/stolice
pomUckou). Nej¢astéji vyuzivanou pomuckou k zajistén{ vyprazdriovani moci u pacientll na véech
sledovanych oddélenich byla inkontinen¢ni plena (n = 251; 22,2 %); permanentni mocovy katetr
(PMK) byl zaznamenan u 196 (17,3 %) pacientd a inkontinencni plena + PMK u 144 (12,7 %) pacient(.
Nemoci obéhové soustavy (100-199) byly nejcastéjsi hlavni diagndzy u pacientl s derivaci moci
(n = 132; 22,3 %). Nejvice pacientl s derivaci moci/stolice PMK a/nebo inkontinen¢nimi plenami
bylo hospitalizovano v [é¢ebnach dlouhodobé nemocnych (n = 331; 55,8 %). Jako |é¢iva s mozZnosti
ovlivnéni mobility pacientl byla nejc¢astéji uvddéna diuretika (n = 221; 37,3 %). Zdvér: Vysledky studie
sice nepotvrdily zdmérnou imobilizaci pacientd nevhodnym vyuzitim inkontinen¢nich pomutcek
a pomucek k managementu vylucovani, ale odhalily chyby v dokumentovani uziti omezovacich
prostiedkd.

Abstract

Backgrounds: The study aims to identify potential adverse patient immobilizations related to
inappropriate use of incontinence devices and urinary/faecal diversion devices in the clinical
practice of inpatient health care providers (HCPs) in the Czech Republic. Methods: Cross-sectional
prevalence study. The data were collected from 14 inpatient HCPs in the Czech Republic (38 wards
were involved: seven internal medicine, 15 rehabilitation, two geriatric, and 14 long-term care
wards). Results: The data from a total of 1,133 hospitalized patients were analyzed (of which 594;
52.5%) were provided with urinary derivation aids and equipment). Incontinence diaper was the
most commonly used in patients in all study wards (N = 251; 22.2%); permanent urinary catheter
(PUC) was recorded in 196 (17.3%) patients and incontinence diaper + PUC in 144 (12.7%) patients.
According to ICD-10, Diseases of the circulatory system (100-199) (N = 132; 22.3%) were the most
common principal diagnoses. Most patients monitored for urinary/stool continence using a urinary
catheter and/or incontinence diapers were hospitalized in long-term care facilities (N = 331; 55.8%).
Diuretics were the most common group of drugs with the potential to affect patient mobility
(N = 221; 37.3%). Conclusion: the study results did not support the potential immobilization of
patients through inappropriate use of incontinence and urinary management device but identified
the documentation errors when using restrictive measures.
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Uvod

Imobilizaci Ize chapat jako omezeni hybnosti
nékteré ¢asti nebo celého téla [1]. Za nezé-
douci imobilizaci, kterd neni v odborné lite-
ratufe jednoznac¢né definovana, je pro Ucely
této prace vnimdna situace, pfi niz jednanf
zdravotnického tymu/persondlu vede k cile-
nému/anebo nevédomému omezeni hyb-
nosti pacienta, které nenf v souladu s jeho
aktualnim zdravotnim stavem, ani indiko-
vano v ramci lé¢ebného rezimu a mize vést
k nezddouci zméné/snizeni mobility pa-
cienta [2-5]. Imobilizace muze byt nezavisle
na sobé spojena s rozvojem mnoha kom-
plikaci v¢. dekubitalnich 1ézf, hluboké Zilnf
trombdzy, pneumonie a rozvoje infekce mo-
Covych cest [6]. Komplikace spojené s imobi-
litou pacientd mohou mit za nédsledek také
zvy$eni morbidity a mortality, prodlouzenf
délky pobytu, snizenou kvalitu Zivota a zvy-
seni nakladd na hospitalizaci [7-11].

Jednou z potencidlnich pficin tzv. neza-
douci imobilizace mdze byt zplsob zajisténi
derivace moci. Permanentnf katetrizace mo-
Cového méchyre je ve zdravotnickych zafize-
nich béznou praxi, at uz je indikovéna z dd-
vodu sledovani presné bilance moci, nebo
u kriticky nemocnych pacientd ¢i z jinych
dlvodu. Zavedeni permanentniho moco-
vého katetru (PMK) mze mit Sirsi dopad na
moznou nezddouci regredujici zménu mo-
bility pacienta. Zejména u starsich pacientd
nebo pacientl s potfebou rozsahlejsi oset-
fovatelské péce a podpory i v béznych den-
nich ¢innostech, mdze dochazet k nevhod-
nému pouziti inkontinen¢nich pomdcek
s dlsledkem ve snizenf jejich aktivity u vyko-
navani kazdodennich ¢innostf [4]. PomUcky
mohou pacientdim zpdsobovat nepohodli
nebo mohou byt vnimany jako fyzické ome-
zeni, které se m{ze rovnat pocitu upoutani
na l0zko [5].

Obecné nespravné pourziti absorpénich
pomucek pro inkontinenci a zajisténi de-
rivaci moc¢i u dospélych mdze negativné

ovlivnit sebelctu, kvalitu Zivota a nezavislost
pacienta, stejné jako zvysit pracovni zatéz
pecujicich a vznik nezadoucich udalosti.
Cilem studie bylo identifikovat potencidlné
nezddouci imobilizace pacientl v souvis-
losti s nevhodnym vyuZitim inkontinencnich
pomlcek a pomUcek k derivaci moci a sto-
lice v klinické praxi ldzkovych poskytovateld
zdravotnich sluzeb (PZS) v Ceské republice.

Metodika

Prifezové prevalen¢nf studie (Cross-sectio-
nal prevalence study) s vyuzitim zdznamo-
vého archu pro sbér dat. K Ucasti ve studii
bylo osloveno 80 PZS v CR, kteff byli do roku
2018 zapojeni do pilotniho projektu Systém
hlaseni nezddoucich udalosti (SHNU) [12].
Zkoumany soubor pacientl byl do studie
ziskdvan s vyuzitim vyzkumnych asistentd
(kontaktnich osob) v konkrétnich PZS v sou-
ladu s kritérii vyzkumu (tab. 1).

Vyzkumny nastroj

Zaznamovy arch vlastni konstrukce byl se-
staven ze dvou ¢asti. Prvni ¢ast zaznamo-
vého archu byla zaméfena na data o situaci
v daném PZS - kapacita lGzek v rdmci od-
délenf, bézné personalni zajisténi, pocet
hospitalizovanych, jejich zékladni anony-
mizované charakteristiky a zplsob zajis-
téni derivace moci/stolice. Druha &ast za-
znamového archu byla zaméfena na sbér
dat o pacientech, u nichz byla zajisténa de-
rivace moci, stolice inkontinenc¢ni pomUc-
kou (PMK /Flexi seal a/nebo inkontinencni
plena) a souvisejici charakteristiky (zadzna-
movy arch). V poslednim poli zéznamového
archu byla moZnost vyjadreni subjektivniho
nazoru na podezfeni, zda byla realizovéna
zdmeérna imobilizace inkontinen¢ni pomUc-
kou, ¢i nikoliv. Zaznamovy arch byl distri-
buovan elektronickou formou prostfednic-
tvim kontaktnich osob SHNU, zpravidla
manazerem kvality daného zdravotnického
zafizeni.

Tab. 1. Kritéria vyzkumu.

Vstupni kritéria

Vylucujici kritéria

- vék > 18 let

geriatrie apod.)

stolice

- hospitalizace na standardnim internim 18zkovém
oddeéleni nebo na oddéleni nasledné péce (LDN, RHB,

- vyuziti pomUcky k managementu vyprazdhovani moci/

LDN - oddélenf dlouhodobé nemocnych; RH - rehabilitacni oddélent

-vek < 18 let

- hospitalizace na jednotce
intenzivni péce a oddélent
intermedialni péce

Analyza dat
Statistické zpracovani dat bylo provedeno
v programu IBM SPSS Statistics verze 22. Vy-
sledky jsou prezentovany jako absolutnia re-
lativni ¢etnosti.

Vysledky

Data byla ziskdna ze 14 PZS IGZkové péce
v CR, konkrétné z 38 oddéleni (sedm inter-
nich [INT], 15 rehabilitacnich [RHB], dvé ge-
riatrické [GER] a 14 oddéleni/lécebna dlou-
hodobé nemocnych/LDN/), na nichz bylo
ve sledovaném obdobi hospitalizovano cel-
kem 1 133 pacientl (z nich u 594, tj. 52,5 %
byla zajisténa derivace moci/stolice s po-
mUckou). Nejcastéji to byli pacienti s pohy-
bovym reZzimem 3 (n = 458; 39,3 %), dale
s pohybovym rezimem 4 (n = 314; 27,0 %)
a 2 (n =301, 25,8 %), coz predstavuje ze-
jména pacienty vyzadujici dopomoc, Ci
plnou osetfovatelskou péci. Kategorie po-
hybového rezimu byla stanovena dle ak-
tudlni platné vyhlasky [13]. Detailni prehled
pohybového rezimu u celkového poctu pa-
cientd hospitalizovanych na sledovanych
oddélenich (tab. 2). Nejcastéji pouzivanou
pomUckou k derivaci moci/stolice byla in-
kontinencni plena (n = 251; 22,2 %). Zajis-
téni vyprazdnovani moci/stolice u celko-
vého poctu hospitalizovanych pacientt
(n =1 133) na viech sledovanych oddéle-
nich (n = 38) (tab. 3). V pfipadé zjistovani
persondlniho zabezpeceni jednotlivych od-
déleni nelékarskymi zdravotnickymi pracov-
niky a pomocnymi zdravotnickymi pracov-
niky na dennfino¢ni sméné v dobé realizace
studie bylo zjisténo, Ze nejvyssi pomér zdra-
votnickych pracovnikd na 10zko v dennfi
sméné byl na internich oddélenich (0,186)
a nejméné na LDN (0,144). Na no¢ni sméné
byl nejvyssi pomér persondlu na Idzko
na geriatrickych oddélenich (0,103) a nej-
méneé na rehabilita¢nich oddélenich (0,059)
(tab. 4.

Charakteristika souboru

Ve druhé &asti vyzkumu bylo u 594 hospi-

talizovanych pacientd identifikovéno za-

jisténf vyluc¢ovani moci/stolice pomoci

PMK/Flexi seal a/nebo inkontinen¢nich plen

(tab. 3 oznaceno barevné). Nejcastéjsi dia-

gndzy dle MKN-10 byly:

- nemoci obéhové soustavy (100-199) ve
223% (n=132)ave 13,7 % (n = 81),

- poranéni, otravy a jiné nasledky vnéjsich
pricin (S00-T98);

- diagndzy nemoci nervové soustavy (GOO—
G99 dle MKN 10);
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Tab. 2. Pohybovy rezim pacient(* na sledovanych oddélenich.

Stav pacientd INT** RHB** LDN#** GER** Celkem

n (%) n (%) n (%) n (%) n (%)
pocet pacientl celkem 167 (100%) 487 (100%) 440 (100%)  39(100%) 1133 (100 %)
0 (pacient na propustce) 0 (0,0 %) 0 (0,0 %) 0 (0,0 %) 0(0,0 %) 0 (0,0 %)
1 (pacient nezavisly, na zékladni osetfovatelské péci) 29 (174 %) 51 (9,6 %) 20,5 %) 0(0,0 %) 82 (7,0 %)

2 (pacient ¢astecné sobéstacny, nebo spolupracujici, sebeobsluha
s dopomoci)

3 (lucidni pacient neschopny pohybu mimo l&zko ani s dopomoci) 58 (34,7 %)  175(33,1%) 190 (442%) 35(897 %)  458(39,3 %)

40 (240%) 209(395%) 52 (12,1 %) 0 (0,0 %) 301 (25,8 %)

4 (pacient imobilni, lucidni pacient zcela imobilni, pfip. inkonti-
nentni, vyzadujici osetfovatelkou pomoc)

5 (pacient v bezvédomi, pfipadné v delirantnim stavu) 1(0,6 %) 0(0,0%) 8 (19 %) 1(2,6 %) 10 (0,9 %)

39(234%)  94(178%) 178 (41,4 %) 3 (77 %) 314 (27,0 %)

*pohybovy rezim pacienta dle legislativy (0-5) [13]
**GER - geriatrické oddélenf; INT — interni oddélenf; LDN - oddéleni dlouhodobé nemocnych; RHB — rehabilita¢ni oddélenf
n — pocet pacientd

Tab. 3. Zajisténi managementu vyprazdnovéni pacientl na sledovanych oddélenich.

Zajigténi vylucovani INT* RHB* LDN* GER* Celkem

n (%) n (%) n (%) n (%) n (%)
pocet pacientl na oddéleni 167 (100 %) 487 (100 %) 440 (100 %) 39 (100 %) 1133 (100 %)
WC (na pokoji) 22 (13,2 %) 143 (294 %) 21 (4,8 %) 1(2,6 %) 187 (16,5 %)
WC (na chodbé) 58 (34,7 %) 147 (30,2 %) 28 (6,4 %) 3(77 %) 236 (20,8 %)
klozet (mobilni toaleta) u ltzka nebo na pokoji 22 (13,2 %) 16 (3,3 %) 94 (21,4 %) 12,6 %) 133 (11,7 %)
podlozni misa/mocova ldhev
28 (16,8 %) 143 (294 %) 40 (91 %) 2 (51 %) 213 (18,8 %)

*GER - geriatrické oddéleni; INT — internf oddélenf; LDN — oddéleni dlouhodobé nemocnych; RHB — rehabilitacni oddélenf
n - pocet pacientd; PMK — permanentni mocovy katetr

Tab. 4. Personalni zajisténi jednotlivych oddéleni na denni a no¢ni sméné.

Kapacity INT* RHB* LDN* GER* Celkem
denni sména: pomér NLZP+PZP na lazko** 0,186 0,160 0,144 0,179 0,159
noc¢ni sména: pomér NLZP+PZP na lGzko 0,095 0,059 0,063 0,103 0,068

*GER - geriatrické oddéleni; INT — interni oddélenf; LDN — oddéleni dlouhodobé nemocnych; RHB — rehabilita¢ni oddélenf
**NLZP — nelékafsky zdravotnicky pracovnici; PZP — pomocny zdravotnicky personél/prepocteny pocet tvazkd personalu na Izko

- faktory ovliviujici zdravotni stav a kontakt Z hlediska Urovné sebepéce bylo nejvice  (kategorie 5) bylo osm pacientd (1,3 %), ¢as-
se zdravotnickymi sluzbami (Z00-299 dle  pacientl 281 (474 %) zavislych na péci (ka-  tecné sobéstacnych pacientl (kategorie
MKN 10) byly diagnostikovény shodné  tegorie 3) a 268 pacientl (45,2 %) zcela ne-  2) bylo 24 (4 %) a nezdvislych (kategorie 1)
v 64 pfipadech (10,8 %). sobéstacnych (kategorie 4). V bezvédomi  bylo pét (0,8 %) pacientll. Nejvice pacientl
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Tab. 5. Pfehled lécivych latek poda-
vanych pacientdim ve sledovaném
souboru.

Skupina lécivych latek n (%)

diuretika 221 (37,3 %)
hypnotika 60 (10,1 %)
benzodiazepiny 98 (16,5 %)
sedativa 49 (8,3 %)
antidepresiva 64 (10,8 %)
antipsychgtika/ 116 (19,6 %)
neuroleptika

antiepileptika 19 (3,2 %)
opiaty 11 (1,9 %)
jiné [écivo s potencidlnim 122.0%)

dopadem na mobilitu

n — pocet pacientd

55,8 % (n = 331) sledovanych z hlediska za-
jisténi vyprazdrovani moci/stolice pomoci
PMK a/nebo inkontinencnich plen bylo hos-
pitalizovdano na oddélenich dlouhodobé
nemocnych, dale na rehabilitacnich oddé-
lenich (23,8 %; n = 141) a na internich oddéle-
nich (15 9%; n = 89) pficemz u 83,6 % (n = 496)
pacientl se jednalo o pldnovany pfijem
au 15,5 9% (n =92) pacientd o pfijem akutni.

Zpusob derivace moci

PMK bez jiné pomUcky k vyluc¢ovani moci byl
uveden u 185 (31,2 %) pacientl. Soucasné
s PMK byla inkontinen¢ni plena uvadéna
u 128 (21,6 %) pacientl. Celkem byl tedy PMK
zaznamenan u 313 (52,8 %) pacientd. Dalsimi
analyzovanymi oblastmi s moznym ovlivné-
nim mobility u sledovanych pacient byla
podavand léciva (medikace) v¢. infuzni tera-
pie a sledovanf bilance tekutin.

Podavana léciva

Mezi nejc¢astéjsi skupiny Iéciv s moznosti
ovlivnéni mobility pacientl patfila diure-
tika v 221 pfipadech (37,3 %), antipsycho-
tika/neuroleptika ve 116 ptipadech (19,6 %)
a benzodiazepiny v 98 prfipadech (16,5 %).
Jeden |écivy pfipravek s potencidlnim ucin-
kem na mobilitu uzivalo 245 pacientd
(41,3 %), 132 pacientl (22,3 %) uzivalo dveé Ié-
¢iva a kombinaci tff, Ctyf a péti 1é¢iv uZivalo
méné nez 10 % pacientl. Infuzni terapie byla
indikovana u 14,3 % pacientl (n = 85). Pre-
hled skupin Iéciv s potencidlnim dopadem
na mobilitu (tab. 5). U 60 (10,11 %) pacientd

bylo zjisténo soucasné podavani infuzni te-
rapie a derivace moci pomoci PMK. Dle blizsi
specifikace zdravotnickych pracovnikl ne-
byla infuzni terapie dvodem k zavedeni
PMK ve 37 (61,7 %) pripadech a ve 20 (33,3 %)
pfipadech naopak ano. Sledovéni bilance te-
kutin bylo uvedeno u 147 (24,8 %) pacient.

Rizikové faktory nezadoucich
udalosti

Déle byl sledovan vliv pouzivani pomUcek
k usnadnéni mobility a/nebo prevenci padd
a jejich uzivani v pripadech, kdy tyto po-
mUcky mobilitu naopak omezuji, pokud ne-
jsou pouzity v souladu s aktualnim zdravot-
nim stavem a potfebami nemocného, napf.
postranice. Nejc¢astéji uvddénou pomuc-
kou pro prevenci padu a nasledné omezeni
mobility byly postranice (n = 328; 55,3 %).
Obecné sledovanymi oblastmi bylo riziko
padu a pritomnost tlakovych 1ézi v lokalitach
predilekénich mist s potencidlnim dopadem
na rozhodnuti o zavedeni PMK. Riziko padu
bylo sledovano u 591 (99,7 %) pacientd. De-
kubity, ¢i jiné defekty v predilekénich mis-
tech jako je perianalni oblast, hyzdé a sakrum
byly zaznamenény u 75 (12,6 %) pacient(.
U celkem 449 (tj. 75,7 %) pacientd bylo uve-
deno pouZiti omezovacich prostfedkd. Nic-
méné, vyuziti omezovacich prostredkd
bylo ve zdravotnické dokumentaci zazna-
menano na zakladé indikace Iékafe pouze
u 68 (15,1 %) pfipadd. U 16 (3,6 %) pripadd
nebylo vyuziti omezovacich prostifedkd in-
dikovano ani zaznamenano. U pfevdzné vet-
siny pacientl (n = 357; tj. 79,5 % z celkového
poctu pacientll s omezovacimi prostiedky)
nebylo pouziti omezovacich prostfedkd do-
kumentovano v lékafské ¢asti dokumentace
a u 305 (679 % z celkového poctu pacientl
s omezovacimi prostfedky) nebyl zdznam
ani v osetfovatelské dokumentaci, presto
byly omezovaci prostredky pouZity.

Nazor na nezadouci imobilizaci

Vétsina z dotdzanych vyzkumnych asistentt
provadéjicich sbér dat v konkrétnich zafize-
nich uvadéla, Ze nedoslo k zdmérné imobi-
lizaci pacient(l v souvislosti s vyuzitim po-

mucek k derivaci moci a stolice (,urcité ne”

n = 489, 82,5 %; ,spise ne” n = 72, 12,1 %).
Moznost ,nevim” byla zvolena v osmi pfipa-
dech (1,3 %). Moznost ,spise ano” byla ozna-
¢ena v 10 (1,7 %) ptipadech a zadné volba
nebyla oznacena ve 14 (2,4 %) pfipadech.
U 18 pacientl bylo vysloveno podezieni
na zamérnou imobilizaci inkontinenéni po-
mUckou s uvedenim nejpravdépodobnéjsi

mozné pficiny: ,akceptaci predchoziho re-
Zimu péce”ve dvou pfipadech (11,1 %), ,po-
zadavek pacienta”ve dvou pripadech (11,1 %)
a,jiné” v osmi pfipadech (44,4 %), bez blizsi
specifikace.

Diskuze

Vhodnost pouziti absorpcnich a derivacnich
pomlicek pro management inkontinence
u hospitalizovanych dospélych pacient( je
dlouhodobé pfedmétem zkoumdani v za-
hrani¢nich studiich, které poukazuji na nad-
mérné pouzivani absorpcnich pomdcek pro
inkontinenci bez indikace zalozené na vali-
dovanych kritériich [4,14-18]. Nejcastéjsim
problémem je nesplnénf kritérif pro pouzi-
vani inkontinencnich plen a identifikace ne-
vhodného, ¢i neadekvétniho pouZiti inkon-
tinen¢nf pomdcky. Nevhodné pouziti PMK
bylo prokdzano ve vyssi mife u zen a chi-
rurgickych pacientl, coZ bylo vyznamnym
prediktorem pro delsi pobyt v nemocnici,
pozdni nacasovani prvniho odstranénf ka-
tétru, zvysené riziko infekce mocovych cest
a snizeni mobility pacientd [17,18]. S ohle-
dem na metodiku sbéru dat, nebyl v nasi stu-
dii vék a pohlavi respondentl sledovan. Pres-
toze vieobecné sestry ze vsech klinickych
obord a specializaci identifikuji vyznam pod-
pory kontinence, existuji v klinické praxi ba-
riéry, které jednoznacné nevedou k podpore
kontinence jako naptf. klinické priority, rdzné
pristupy personalu ke kontinenci moce a ne-
dostatky ve vzdélavéani. Vseobecné sestry
u starsich pacientl vzhledem k napldnova-
nym intervencim podporuji spise mocovou
inkontinenci, nez by podporovali kontinenci
pacientC [15].

V riziku vzniku rozvoje komplikaci spoje-
nych s imobilizaci a neindikovanym pou-
Zitim PMK jsou pacienti s neurologickymi
diagnézami, u kterych byl identifikovén
soucasné i vyskyt dekubitdlnich 1ézi. Délka
hospitalizace se prodluzuje s pfitomnosti
sekundarni diagndzy dekubitdlni |éze, ktera
byla ¢astéji vykazovana u pacientd vyssiho
véku [19], u nichz je pfedpoklad snizené mo-
bility a potencidlni nutnosti zajisténi deri-
vace modi.

V nasi studii bylo taktéZ hodnoceno ovliv-
néni mobility pacientl v souvislosti s uziva-
nou medikaci. Mezi nej¢astejsi skupiny léciv
patfila diuretika (n = 221; 37,3 %), antipsycho-
tika/neuroleptika (n = 116; 19,6 %) a benzo-
diazepiny (n = 98; 16,5 %). Uvedena léciva
mohou byt pficinou kolapsovych stav( pfi
nahlé zméné tlaku, zpUsobuji také dennf
Unavu, hypotenzi, ovlivnéni pozornosti
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a obecné Utlum centrdlniho nervového sys-
tému. V této souvislosti je vhodné poukazat
i na polypragmazii, spojenou se zvysenym ri-
zikem padu, prodlouzenou délkou hospita-
lizace a zvySenim ndkladl na péci [20-22].
V souvislosti s imobilizaci by mély byt zva-
zeny pravidelné kontroly a identifikace racio-
nalni preskripce &k v rédmci hospitalizace
u starsich osob. Indikace pro Iék mohou byt
klinicky spravné, presto je nutné zhodnotit,
zdali benefity v komplexnim ohledu na cel-
kové mnozstvi uzivanych léciv neprekracuji
riziko vzniku nezéddoucich udalosti. U vysoce
rizikovych starsich pacientl by byla v léceb-
ném procesu vhodna participace klinického
farmaceuta [23-25].

Indikace infuzni terapie mdze byt prici-
nou omezeni mobility pacienta. Sledovani
bilance tekutin bylo v nasf studii indikovano
u 147 (24,8 %) pacientd, pricemz u 37 % pa-
cientd, ktefl méli zéroven sledovanou bi-
lanci tekutin byl zaveden i PMK a zdravot-
nickym persondlem bylo vyhodnoceno, ze
sledovani bilance tekutin bylo zaroveri di-
vodem k zavedeni PMK. Pfesné sledovani bi-
lance tekutin, jako indikace k zavedeni per-
manentniho mocového katetru je mozné
indikovat v pfipadech kritického onemoc-
néni, tudiz i indikace sledovénf bilance te-
kutin za pomoci PMK na standardnich od-
délenich mze byt v nékterych pfipadech
odlvodnitelnd [26-29].

Dalsi nedilnou soucasti je vliv pouzivani
pomUcek k usnadnéni mobility, resp. k pre-
venci padd. Jako nejcastéji uvadéné po-
mUcky pro prevenci padu a omezeni mobi-
lity byly v ndmi realizované studii postranice,
sniZzena plocha I0Zka a polohovaci pomucky.
Uvedené intervence spadaji do osetfovatel-
skych nezavislych ¢innosti a nejsou ¢asto za-
znamenany do dokumentace pacientl. Ri-
ziko padu bylo sledovéno u 591 (99,7 %)
pacientl, pficemz nejcastéji byl uvadén
strednf stupen rizika.

Z&vérem Ize shrnout doporuceni pro dalsf
vyzkum v oblasti spravné indikace inkonti-
nenc¢nich pomucek (inkontinen¢ni plena,
PMK). Tvorba doporucenych oSetfovatel-
skych postupl o pacienta s inkontinenci
musi byt zaloZzena na jasné definovanych
klinicky relevantnich dlkazech. Doporu-
Cené osetiovatelské postupy by mély jasné
definovat relevantni populaci pacientd, ter-
minologii, klinické problémy, popis osetio-
vatelského managementu a pokyny k op-
timalizaci kontinence. Postupy by mély
popisovat role a odpovédnosti vseobecné
sestry, ¢lend multidisciplinarniho tymu

a dalsich spolupracovnikl nezbytnych k do-
sazeni kontinence pacientd. Vyznamna je
také compliance pacienta. Pro komplexnf
hodnoceni a stanoven( cilé by mély byt vy-
pracovany protokoly a algoritmy s jasné
definovanymi intervencemi. Vytvofené
strukturované protokoly a algoritmy by se
tak mohly stat vyukovymi nastroji pro nové
¢leny tymu a také nastroji pro hodnoceni
kvality péce [15,18,30-33].

Limitace studie

Elektronicka forma distribuce zéznamového
archu s nemoznosti ovlivnit kompletni a ne-
stranné vyplnéni zdznamovych archl re-
spondenty. Autofi studie vsak predpokladali
vyssi miru compliance a spolehlivosti v od-
povédich z divodu aktivniho zapojeni kon-
taktnich osob v SHNU.

Zaveér

Vysledky studie nepotvrdily zamérnou imobi-
lizaci pacient( prostfednictvim nevhodného
vyuZiti inkontinen¢nich pomdcek a pom-
cek k managementu mociv soucasné klinické
praxi. Celkem u 594 (z 1 133 sledovanych) pa-
cientll bylo zaznamenéno zajisténi derivace
moci/stolice pomoci PMK/Flexi seal a/nebo
inkontinenc¢nich plen, pficemz nejvice pa-
cientl bylo hospitalizovano na LDN a pre-
vazna ¢ast z nich byla zavisld na péci nebo
zcela nesobéstacna. Na pracovistich LDN byly
skych zdravotnickych pracovnikd a pomoc-
ného zdravotnického personalu na dennf
sméné. Pfesto Ize konstatovat, Ze kontinence
u imobilnich pacient neni aktivné podporo-
vana, ¢asto jsou vyuzivana IéCiva i intervence
potencidlné ovliviujici mobilitu. K dalsim
zpresnujicim zavérdm by bylo vhodné reali-
zovat navazujici prospektivni observacni stu-
dii metodou participativniho pozorovani.

Etické aspekty

Studie byla provedena ve shodé s Helsinskou deklaract
z roku 1975 a jejimi pozdéjsimi revizemi (v¢. posledni
z roku 2013). Studie nepodléhd schvéleni etickou komisi,
pacienti podepsali souhlas s hospitalizaci, data nebyla
sbirdna za pffmé Ucasti pacienta, ziskavana byla ze zdra-
votnické dokumentace pacientl a anonymizovana.
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Can different type of the pressure ulcers
debridement affect oxidative stress parameters?

Ovlivni typ nekrektomie dekubitl parametry
oxidativniho stresu?

Abstract

Wound debridement is one of the crucial steps in wound bed preparation for surgical closure.
Various debridement forms and tools can be employed. Aim: The prospective case series
study aimed to compare the impact of two different types of debridement on oxidative stress
parameters. Material and methods: This study included five patients with pressure ulcers of deep
category various localisation. The wound was divided into halves. In one, the sharp debridement
was performed, in the second Hydrosurgery Versajet® debridement was accomplished. Tissue,
blood and urine samples were collected on days 0 and 7 after the surgery. Histopathological
evaluation in tissue samples was performed. Oxidative stress parameters in plasma and urine were
evaluated. Results: Differences in quality and quantity of granulation tissue between two types of
debridement were found. An insignificant decrease of oxidative stress markers in blood plasma and
urine 7 days after surgery were observed. Conclusions: Preliminary and pilot results suggest that the
wound healing process is closely associated with markers of oxidative stress that are measurable
in blood plasma and urine. These could be indicative of the healing process. A nonsignificant
decrease was observed for all oxidative stress parameters on day 7 after the surgery. The pilot study
will be followed by a detailed molecular biological analysis of tissue samples.

Souhrn

Debridement je jednim z nejdUlezitéjsich krokd k pfiprave rany pred chirurgickym Uzaveérem, ktery
mUze byt proveden v riznych forméach a rdznymi nastroji. Cil: Cilem prospektivni piipadové studie
bylo porovnat vliv dvou rdznych typl debridementu (nekrektomie) na parametry oxidativniho
stresu. Soubor a metodika: Do studie bylo zafazeno celkem pét pacientd s hlubokymi dekubity
v raznych lokalizacich. Dekubitus byl rozdélen na dvé poloviny; jedna polovina rany byla osetfena
ostrou nekrektomifadruhdVersajet® hydrosystémem.Vzorky tkani, krve amocibyly odebrany v nulty
a sedmy den po debridementu. Byla provedena histopatologicka analyza a vysetfeni parametr(i
oxidativniho stresu v plazmé a moci. Vysledky: Byly nalezeny rozdily v kvalité a kvantité granula¢ni
tkdné mezi dvéma rdznymi typy provedeného debridementu. Zjisténo bylo nesignifikantni snizenf
markerd oxidativniho stresu v plazmé a moci sedmy den po debridementu. Zdvér: Predbézné
a pilotni vysledky naznacuji, Ze proces hojenf ran je Uzce spojen s markery oxidativniho stresu,
které jsou méfitelné v krevni plazmé i v moci. Tyto by mohly poukazovat na pribéh hojenti. U viech
parametrd oxidativniho stresu bylo pozorovano nesignifikantni snizeni sedmy den po zékroku. Na
pilotn{ studii navdze podrobnd molekuldrné-biologickd analyza vzorkd tkané.
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Introduction
Surgical treatment of pressure ulcers (PUs)
is primarily intended for PUs of a deep cate-
gory (Il and IV category). Meticulous surgical
preparation of wounds in various debride-
ment approaches is necessary for success-
fully reconstructing Pus [1-3] and represents
the most crucial technique in wound man-
agement [4,5]. By eliminating bacterial colo-
nisation, debridement decreases an inflam-
matory response and the risk of sepsis [6].
Moreover, it reduces exudate and odour [7]
and improves wound healing [8]. Sharp de-
bridement (using scalpel, scissors or electro-
cautery) [9] was described in 1950 by Cannon
et al [10]. Nowadays, it is mainly used type of
debridement in PUs surgical therapy. Other
debridement techniques were introduced,
such as enzymatic [11], ultrasonic [12], Ver-
sajet Hydrosurgery system [13], etc. The de-
cision of which type of debridement should
be used depends on the wound size, localisa-
tion, character of present avital tissue (thick-
ness of eschar, slough, debris etc.) and on
preferences and experience of the surgeon.
Hydrosurgery debridement is based on
a high-powered jet of saline, enabling cut-
ting tissue simultaneously with a suction
of debrided particles which diminishes an
aerosolisation effect in the wound [9]. Nu-

Fig. 1. Macroscopic differences in quality
and quantity of granulation tissue in left
part of the wound treated by Versajet®
hydrosurgery and right part treated by
sharp debridement.

Obr. 1. Makroskopické zmény v kvalité

a kvantité granula¢ni tkané v levé polo-
viné rany (debridement proveden Ver-
sajet® hydrosystémem) a v pravé polo-
viné rany (osetreno chirurgickou ostrou
nekrektomif).

merous studies indicate that reactive oxida-
tive species (ROS) are involved in the wound
healing process [14-16]. Aim of the present
study was to compare the impact of two dif-
ferent types of debridement on oxidative
stress parameters in tissue samples from the
same PU. Conventional sharp debridement
using scalpel and hydrosurgery Versajet sys-
tem were compared.

Material and methods

This study included five patients with PUs of
deep category (Il and IV) and various local-
isation (sacral, trochanteric and ischial). All
these patients were indicated to the surgical
therapy. The wound was divided into halves.
In one halve, the sharp debridement and the
second halve debridement using Hydrosur-
gery Versajet® were performed. Tissue sam-
ples were harvested before debridement
from each half in the first phase and the
same place one week after debridement,
immediately before surgical closure using
flap (fasciocutaneous or musculocutaneous)
reconstruction. Tissue samples (3) were
fixed in formalin and routinely processed
into formalin-fixed paraffin-embedded tis-
sue specimens. Histopathological evalua-
tion of tissue samples was performed using
hematoxylin-eosin staining and immunohis-
tochemical analysis of alpha-smooth mus-
cle actin (Abcam, Czech Repubilic). Blood
samples were collected on day 0 and day
7 after the necrectomy. After blood process-
ing and deproteinization (10kD Spin Col-
umn, Abcam, Czech Republic, ab93349), the
thiols in plasma samples were measured
fluorimetrically using 7-azido-4-methylcou-
marin as a fluorescent probe (Aex = 365 nm
and Aem =450 nm; Sigma-Aldrich, USA). The
method was optimized for plasma samples.
The amount of reactive nitrogen species
was measured using the enzymatic conver-
sion of nitrate to nitrite by nitrate reduc-
tase, followed by the addition of 2,3-diami-
nonapthalene (DAN, Sigma-Aldrich, USA),
and NaOH, which converts nitrite to a flu-
orescent compound (Aex = 365 nm and
Lem = 450 nm). Total oxidation stress was
measured fluorimetrically using 2',7'-di-
chlorodihydrofluorescein compound
(Aex = 492 nm and kem = 515 nm; Sigma-
Aldrich, USA). The amount of hydrogen per-
oxide was measured using a fluorimetric hy-
drogen peroxide assay kit (Sigma-Aldrich,
USA, MAK165). Morning urine samples were
collected at the same time points as blood
samples. Urinary 8-hydroxy-2'-deoxyguano-

sine (8-OHdG) was quantified by liquid chro-
matography with tandem mass spectrom-
etry (triple quadrupole EVOQ CUBE, Bruker,
Germany) after SPE purification.

Results

In most cases, a significant difference in the
quality of debridement between both types
of necrectomy was observed. With hydrosur-
gery using Versajet®, adequate debridement
was obtained in one session only in all cases.
In contrast, sharp debridement parts often
required further wound bed re-evaluation or
debridement during the observed period.

The clinically significant difference in
wound bed appearance was also detected
after use of Versajet® hydrosurgery, with
macroscopically visible signs of improved
healing in the form of pink granulation tis-
sue, as shown on the left side in Fig. 1. This
difference was even more visible in deep
convex surfaces, where effective sharp de-
bridement is technically hard to achieve. It
was possible to obtain a macroscopically
clean wound bed with overall petechial
bleeding even in these complex wounds.

Histopathological analysis of 3 patient’s
tissue samples revealed granulation tissue
without any significant morphological differ-
ences in Versajet technique therapy treated
samples and sharp surgery. Immunohisto-
chemical expression of alpha-smooth mus-
cle actin displayed increase in smooth mus-
cle cells within the newly formed vessels and
stromal myofibroblasts between the first
and second tissue samples. No significant
differences in different therapy technique
were detected (Fig. 2).

Blood analysis was focused on oxidative
stress parameters. The results obtained indi-
cate a decrease in the levels of total oxida-
tive stress (68,456.7 + 15,498.5 A.U. for day 0,
58,459.2 +8,889.00 A.U. for day 7, respectively),
hydrogen sulphide (106.54 + 20.71 nmol.|”" for
day 0, 101.90 £ 14.06 nmol.I"' for day 7, respec-
tively), hydrogen peroxide (3.40 +2.91 pmol. |’
for day 0, 2.73 + 1.56 umol.I"" for day 7, re-
spectively), and reactive nitrogen spe-
cies (12,5859 + 7806.2 A.U. for day 0,
9993.8 + 4,400.7 A.U. for day 7, respectively)
on day 7 as compared to day 0. However, this
decrease was insignificant (Fig. 3). There was
an insignificant decrease in the level of 8-hy-
droxy-2-deoxyguanosine, a marker of oxi-
dative stress, on day 7 as compared to day
0 (8.63 = 2.12 ng/mg creatinine for day 0,
8.10 + 241 ng/mg creatinine for day 7, respec-
tively; for details, see Fig. 4).
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HE — haematoxylin-eosin; S — sharp surgery; SMA — alpha-smooth muscle actin; V — Versajet® hydrosurgery

Fig. 2. Histopathological evaluation of tissue samples. Mag. 100x.
Obr. 2. Histopatologické vysetieni vzorkd tkané. Zvétseno 100x.

Discussion

Wound healing is a complex process involv-
ing the orchestration of different hormones,
growth factors and cytokines [15]. Among
the crucial compounds playing a role in
wound healing, reactive oxygen species can
be found. They are implemented simulta-
neously in several lines. Due to their toxicity,
they are an essential component of protec-
tion against pathogenic organisms while at
the same time playing a vital signalling role
in a wide range of processes [16]. Whereas
the importance of reactive oxygen spe-
cies in wound healing has been intensely
studied, data showing their relationship to
changes in circulating reactive oxygen spe-
cies (in blood plasma) concerning wound
healing processes have not yet been eluci-
dated. The work of James et al showed a cor-
relation between allantoin and uric acid con-
centrations in patients suffering from leg
ulcers [17]. Significant elevation between al-

Fig. 3. Concentrations of hydrogen sulfide
and hydrogen peroxide and total oxida-
tive stress parameters and reactive nitrogen
species in plasma at day 0 and day 7 after
surgery (N=7).

Obr. 3. Koncentrace hydrogen sulfidu a hyd-
rogen peroxidu, parametry oxidativniho
stresu a reaktivnich forem dusiku v plazmé
ve dnech 0a 7 po operaci (n=7).
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8-hydroxydeoxyguanosine (8-OHdG)
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Fig. 4. Changes in concentration of 8-hyd-
roxydeoxyguanosine in urine at day 0 and
day 7 after surgery (N = 10).

Obr. 4. Zmény koncentrace 8-hydroxy-2'-
-deoxyguanosin v moci ve dnech 0 and 7
po operaci (n = 10).

lantoin: uric acid percentage ratio was ob-
served in wound fluid from chronic leg ulcer
compared to both paired plasma and acute
surgical wound fluid. Pressure ulcers devel-
opmentwas also studied in an animal model.
The elevated level of 8-OHdG was detected
in prolonged compressed muscles in mice
indicating increased oxidative stress [18].
Moseley et al. discuss the roles of ROS/an-
tioxidants in skin wound healing, their possi-
ble involvement in chronic wounds and the
potential value of ROS-induced biomarkers
in wound healing prognosis [19]. However,
the study focuses on the analysis of wound
fluids, emphasising total protein carbonyl
content, western blot analysis of protein car-
bonyl content, malondialdehyde content,
and total antioxidant capacity in wound flu-
ids. The present study focused on the anal-
ysis of blood plasma and urine. The results
indicate a decrease of determined markers
of oxidative stress in blood plasma and urine
on the 7th day after Versajet®sharp surgery.
However, the observed decrease is insignif-
icant. The presented results become from
a pilot study; we plan to extend the number

of patients included in the study. Then the
significance of the results may be expected.

On the other hand, the results indicate the
importance of oxidative stress parameters
and their changes concerning wound heal-
ing. Next, it will be necessary to correlate the
obtained data with other outcomes, such as
biochemical parameters and blood analysis.
In addition, the study will be extended to in-
clude gene expression analysis of candidate
genes associated with ROS and selected
enzyme activities and markers of oxidative
stress in tissue samples.

Conclusions

The pilot study results indicate that wound
healing is closely connected to amounts of
reactive oxygen and nitrogen species and
total antioxidant capacity in corresponding
tissue.
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Nurses’ knowledge in the field of specific
prevention and treatment of heels pressure injuries

/nalosti sester v oblasti specifické prevence a lécby

tlakovych poranéni pat

Abstract

Aim: This study aimed to map the level of general nurses’ knowledge of prevention and a general
understanding of heel pressure injuries in intensive care units. Methods: The questionnaire survey
was conducted online through professional web portals. Data analysis was performed using the
Shapiro-Wilk test, Mann-Whitney U test at a 0.05 level of significance. Results: The survey included
105 general nurses working in intensive care units. The overall average of correct responses in terms
of knowledge of heel Pressure injuries prevention was only 63.4%. The higher the declared age of
the nurses, the higher their level of knowledge (P = 0.034). As part of the study of the influence of
work characteristics, it was found that length of professional experience (P = 0.08) and specialized
education (P = 0.3) were not related to the respondents’ level of knowledge of preventive nursing
interventions. In contrast, the type of workplace affected knowledge of prevention. Respondents
from the critical care department have higher knowledge in heel pressure injuries prevention
than respondents from the intensive care unit (P = 0.03). For a general understanding of heel
pressure injuries, the overall average of correct responses was 76.6%, with no effect of gender,
age, education, or other work characteristics (P < 0.05). Conclusion: Knowledge in prevention and
general knowledge of heel pressure injuries is insufficient in the analyzed study sample. Nurses
tend to follow stereotypes experienced in practice.

Souhrn

Cil: Cilem studie bylo posoudit Uroven védomosti vieobecnych sester pracujicich na jednotkach
intenzivni péce v oblasti prevence a obecnych znalosti o dekubitech na patéch. Soubor a metodika:
Dotaznikovy prizkum byl realizovan online formou prostfednictvim profesnich webovych portald.
Analyza dat byla provedena pomoci Shapiro-Wilkova testu, Mann-Whitneyho U testu na hladiné
vyznamnosti 0,05. Vysledky: V prizkumu bylo zafazeno 105 vieobecnych sester pracujicich na
oddélenich intenzivni péce. Celkovy primér spravnych odpovédi v oblasti znalosti prevence
dekubitd na patach byl pouze 63,4 %. Cim vysi byl deklarovany vek sester, tim byla vy3i Grover
védomosti (p = 0,034). V rdmci zkoumani vlivu pracovnich charakteristik bylo zjisténo, Ze délka praxe
(p =0,08) a specializa¢ni vzdelani (p = 0,3) nesouvisi s Urovni znalosti respondentl o preventivnich
osetfovatelskych intervencich, kdeZto typ pracovisté urcity vliv na znalosti v oblasti prevence
vykazuje. Respondenti z anesteziologicko-resuscitacniho oddéleni maji vétsi znalosti v prevenci
dekubitl na patach nez respondenti z jednotek intenzivni péce (p = 0,03). V oblasti obecnych
znalosti o dekubitech na patach byl celkovy prdmér spravnych odpovedi 76,6 %, pficemz nebyl
prokazan vliv pohlavi, véku, vzdélani, ani dalsich pracovnich charakteristik (p < 0,05). Zdvér: Znalosti
v prevenci i obecné znalosti o dekubitech na patach byly vyhodnoceny jako nedostate¢né ve
vybraném souboru. Vseobecné sestry inklinuji v praxi zazitym stereotypdm.
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Introduction ropean survey in which the prevalence of

Pressure injuries (Pls) on the heels are the
second most common location of Pls. They
are also the place with the most clinically se-
vere pressure lesions, as confirmed by a Eu-

grade VI heel Pls was reported at 38.5% [1].
The worldwide estimated incidence and
prevalence of Pls is 11-17% [2]. Pls localized
on the heels occur due to pressure, often in

conjunction with other factors such as dia-
betes mellitus, vascular disease, perfusion
problems, poor nutrition, age, mechani-
cal ventilation, and surgery [3]. Because the
heel is at the back of the foot, extending
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For high-risk patients, a preventive heel massage is
appropriate. (no)

Heels should be treated preventively with oil preparations.
(ves)

As part of the prevention of Pls, it is advisable to use thick
creams and pastes. (no)

The most effective preventive aid is a donut-shaped pad
under the heel. (no)

Padding with a cushion under the entire surface of the
calves so that the heels do not rest on the mat is
recommended especially in cooperative patients or in
patients with a high degree of sedation. (yes)

Does not exist preventive local dressing on the heels. (no)

The basic intervention in the prevention of Pls on the heels
is to avoid the action of pressure on the back of the foot by
called "floating heels". (yes)

Prophylactic dressing on the heels completely eliminates
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pressure on the predilection points. (no)

Correct answers

M |ncorrect answers

| don't know

Fig. 1. Knowledge related to the Pls prevention on the heels.
Obr. 1. Znalosti v oblasti prevence tlakovych 1ézi na patach.

from the Achilles tendon around the plan-
tar surface and covering the top of the cal-
caneus bone, it is a common site for Pl, es-
pecially for people with impaired mobility
particularly those who have spinal cord in-
jury. The bone and tendon can be affected
very quickly because there is little underly-
ing connective tissue in the area [4]. To apply
effective preventive interventions, it is pri-
marily necessary to assess the risk of Pls on
the heels together with complete control of
the skin of the lower limbs. The lower limbs
can be affected by other disease processes
(ischaemia, oedema, structural changes due
to fractures or bone disorders, and neurop-
athy) that affect the development and heal-
ing of Pls. The essential intervention in the
prevention of heel Pls is to avoid pressure on

the back of the foot by floating heels, where
a cushion or foam pad is most often used
to elevate the lower limbs to completely re-
lease the heels from the mattress surface
(removing heel contact with the pad). The
effectiveness of the intervention is dem-
onstrated by studies based on clinical evi-
dence that heel raises are more effective in
preventing Pls than no heel raises [5,6]. For
patients, uncooperative, restless, or with in-
creased lower limb movement due to other
conditions, positioning with a pillow or
foam pad may be inappropriate or ineffec-
tive. For this group of patients, heel offload-
ing aids are suitable, called the ,offloading
heel” procedure, which either reduces pres-
sure or relieves the heel completely. The aids
are in the form of foam pads moulded into

the shoe to lift the heel and keep the foot
in a neutral position [7]. For restless patients
who are at risk of a friction lesion on the
heel, experts recommend reducing friction
by using special devices in the form of pads,
prophylactic coverings, or amorphous ma-
terials that create a protective barrier on the
skin [8]. However, we still encounter unrec-
ommended or ineffective preventive proce-
dures, e.g, the use of traditional aids in the
form of ,cotton boots and bandages” in clin-
ical practice. It is an outdated practice that
leads to reduced heel skin monitoring ca-
pabilities and increases the temperature of
the acral parts of the lower limb, with hy-
peraemia exacerbating the local heel con-
dition, especially when in contact with the
pad. The use of donut pads under the heel
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Smoking increases the risk of developing Pls on the heels.

For uncooperative or restless patients, the Offloading Heels

Stable necrosis on the heels is not removed because it

Stable necrosis on the heels is always removed. (no)

The rear heel protrusion is subjected to intense pressure
even when using a pressure-distributing device. (yes)

In young children and newborns, the risk of Pls on the heel

Correct answers

Nutrition is involved in the treatment of Pls. (yes)

0 20
All Pls are preventable. (no) 39
69
(yes)
Pl threatens the patient's life. (yes)
method is suitable. (yes) =

Heels are not prone to Pls. (no)

) 40

replaces the natural skin cover. (yes) .
Norton scale determines risk of Pls. (yes)

52
48
36

is very low. (no)

Pls are the most common adverse event. (yes)

M Incorrect answers

| don't know

Fig. 2. General knowledge about Pls on heels (%).
Obr. 2. Obecné znalosti o tlakovych lézich na patéach (%).

is an equally inadvisable practice, with inap-
propriate pressure of the device's edges on
surrounding tissue [7]. This paper presents
the results of a questionnaire survey among
selected sample of general nurses work-
ing in intensive care, assessing their level
of knowledge in prevention and a general
understanding of pressure injuries on the
heels.

Methods

The questionnaire survey targeted general
nurses working in inpatient intensive care
units. The questionnaire was distributed
electronically via professional web portals. It
contained 20 structured items focusing on
two areas, namely, preventive nursing inter-
ventions for Pls and general knowledge in
this area. The other six items focused on the
identification and sociodemographic data of
the respondents. The knowledge items were
presented as statements, where respond-
ents expressed agreement or disagreement
with the statement. The responses were

evaluated by assessing the number of cor-
rect and incorrect responses to each state-
ment. The answer ,don‘t know" reduced the
estimate and the percentage of correct and
incorrect answers. The statements were not
deliberately ordered in sequence but were
arranged in random locations in the ques-
tionnaire. Data analysis was performed using
the Shapiro-Wilk test, Mann-Whitney U test
at a 0.05 level of significance.

Results

A total of 105 general nurses were included
in the survey, with a significant majority of
97 (92.4%) women and 8 (7.6%) men. The av-
erage age of the respondents was 35.5 years
(Min. 22, Max. 58 years), and their average
length of practice was 13.7 years (Min. 1, Max.
40 years). The most frequently declared level
of education was higher education; the bach-
elor's degree was represented in 46 cases
(43.8%) and the master's degree in 26 cases
(24.8%). The overall average of correct answers
in terms of knowledge of heel PIs prevention

was only 634%. The individual percentages of
all responses are shown in Fig. 1.

In the analysis of 8 knowledge items fo-
cused on knowledge of heel PIs prevention,
the effect of gender (P =0.38) and education
(P =0.191) was not verified.

Knowledge of prevention varied by age
(P = 0.034). Thus, the higher the age of the
respondents, the higher the knowledge of
heel PI prevention. In exploring the effect of
work characteristics, it was found that length
of practice (P = 0.08) and specialized edu-
cation (P = 0.3) were not related to the re-
spondents’ level of knowledge of preventive
nursing interventions. In contrast, the type
of workplace affected knowledge of preven-
tion. Respondents from the critical care de-
partments understand heel Pls prevention
better than respondents from intensive care
units (P =0.03).

The overall mean of correct responses
was 76.6% for general knowledge of heel PI.
The individual percentages of all answers are
shown in Fig. 2.
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In the analysis of 12 knowledge items
focusing on general knowledge about
Pls in heels, there was no effect of gen-
der (P = 0.69), age (P = 0.17), or education
(P =0.38). Also, length of practice (P = 0.20)
and specialized education (P = 0.79), and
type of workplace (P = 0.15) were not related
to the respondents’ level of general know-
ledge of Pls on the heels. The full data are
available upon the reasonable request to the
authors team.

Discussion

The questionnaire survey revealed knowl-
edge gaps among general nurses in preven-
tion and knowledge of Pls on heels. Simi-
lar results have been confirmed in previous
studies in the Czech Republic and many in-
ternational studies [9-13].

In the area of knowledge of prevention of
Pls on heels, the average of correct answers
was only 63.4%. The least successful score of
correct answers was for the statement, ,For
high-risk patients, a preventive heel massage
is appropriate.” Only 17% of the respondents
answered this statement correctly, 70% be-
lieved that heels should be massaged, and
13% did not know. However, professional so-
cieties do not recommend firm skin rubbing
in patients at risk of developing Pls, nor do
they recommend massage, especially where
the fat and muscle layer is weak, and there is
a risk of deep tissue damage [7].

One of the other items with a low score of
correct answers was the statement, The most
effective preventive aids is a donut-shaped pad
under the heel”, where 42% of respondents
believe that the most effective preventive aid
is a donut-shaped pad, and 7% of respond-
ents do not know. Thus, almost half of the
respondents mistakenly consider this long
outdated and counterproductive aid useful.
Similar results are found abroad, for example,
in Turkey, Belgium, and Australia [14-16]. Tra-
ditionally rooted information about the so-
called donut-shaped pad’s effect as the best
possible solution in preventing and treating
Pls on the heel persists among nurses. How-
ever, clinical evidence for this hypothesis is
lacking [7].

In general knowledge of heel Pls, the over-
all average of correct answers was 76.6%.
The least successful score of correct an-
swers was for the statement, ,/n young chil-
dren and newborns, the risk of Pl on the heel is
very low.”Only 36% of respondents correctly
disagreed with this statement, with expert
sources stating that the heel is a widespread

vulnerable pressure area in newborns. The
overall shape of the heel and the tension
of the fragile skin covering the instep bone
contribute to the increased risk of Pls. How-
ever, due to the low tension in the imma-
ture Achilles tendon, it is not injured as in
adult patients [17]. One of the main reasons
for the inadequate knowledge of Pls among
children in our sample of respondents may
be their focus on adult patients in intensive
care.

The statement ,All Pls are preventable” was
among the items with the lowest score of
correct answers. Only 39% of respondents
answered ,no” correctly. Pls can be divided
into preventable and those that are essen-
tially unavoidable. These occur despite cor-
rect risk assessment and the maximum pos-
sible preventive measures targeted at the
individual patient. Inevitable Pls occur in crit-
ically ill patients, often haemodynamically
unstable, or those whose underlying disease
does not even allow micropositioning. Ex-
amples include patients with spinal cord in-
jury, extensive burns, malnourished patients,
septic and terminal conditions [18].

In the statement, ,Stable necrosis on the
heels is not removed because it replaces the
natural skin cover.” 40% of respondents an-
swered,yes”correctly. This statement was re-
peated once more in the questionnaire in
a modified form: ,Stable necrosis on the heels
is always removed”, and in this case, 52% of re-
spondents correctly answered ,no”. Accord-
ing to the recommendations of the Euro-
pean Pressure Ulcer Advisory Panel (EPUAP),
a dry and stable eschar on a heel wound
with no signs of infection could protect the
heel bone. Therefore, it is not recommended
to remove it [7]. However, some experts be-
lieve that necrotic tissue on the heel should
always be removed to improve the healing
process, especially in diabetic patients, and
suggest further research focus on this thera-
peutic intervention [19].

It is quite evident from the international
studies focused on the level of nurses’
knowledge in the prevention and treatment
of Pls over the last ten years that a change
in the established routine practice of nurs-
ing staff is a long-term process that depends
on the motivation of nursing staff as well as
on the management of health care facilities.
However, targeted time education of nurs-
ing staff does not guarantee a sustained in-
crease in knowledge, and it is essential to
ensure repetition. We have to highlight the
limitation of respondent numbers and due

to this there is not possible to generalise the
conclusion to the whole nurses population.

Conclusion

The questionnaire survey confirmed the
lack of knowledge among selected general
nurses working in intensive care about Pls on
heels. They have a lack of knowledge both
in terms of prevention and general knowl-
edge about Pls on heels. Nurses, knowl-
edge is essential to reduce the incidence
and prevalence of Pls on the heel, especially
in preventive interventions. All efforts need
to move away from the established tradi-
tionalist attitudes of nurses in practice and
focus on effective preventive and therapeu-
tic interventions.
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|dentification of barriers and benefits
of Negative Pressure Wound Therapy

Identifikace bariér a pfinost Negative Pressure Wound Therapy

Abstract

Aim: This study aimed to identify barriers and benefits of negative pressure wound therapy
(NPWT) in patients at the Department of Surgery of the University Hospital Brno over a five-year
period (2017-2021). Methods: Retrospective, observational descriptive study of data from hospital
records of patients at the Department of Surgery of the University Hospital Brno. Results: A total
of 104 patients who were treated with NPWT were identified in the survey. The mean age of the
patients was 66.7 years (Min. age 27, Max. age 93). The mean length of hospitalization was 30.2 days
(Min. 6, Max. 145 days) and the mean length of NPWT was 20.6 days (Min. 4, Max. 76 days). In
total, 31 patients (29.8%) had the same duration of hospitalization and NPWT application and
27 patients (26%) were simultaneously under a barrier regime. The etiology of the wounds was
variable. A gastrointestinal disease in 63.4% (N = 66) of patients, vascular problemsin 33.7% (N = 35)
and pressure ulcers in 2.9% (N = 3). The frequency of wound swabbing was 4 to 6 days and wound
dressing (NPWT) exchange was performed in intervals from 3 to 5 days. The VIVANOTec Pro” device
was used in all patients. Conclusion: A retrospective analysis over a five-year period showed that
NPWT is routinely used in wounds of various etiologies, mostly in polymorbid patients of older
age. No adverse effects associated with the use of NPWT were documented in the study group.

Souhrn

Cil: Identifikovat bariéry a pfinosy negative pressure wound therapy (NPWT) u pacientl na
Chirurgické klinice FN Brno za pétileté obdobi (2017-2021). Soubor a metodika: Retrospektivni,
observacni deskriptivni studie z dat znemocnic¢nich zéznam pacientd Chirurgické kliniky FN Brno.
Vysledky: V prizkumu bylo identifikovédno celkem 104 pacientl Ié¢enych pomoci NPWT. Pramérny
vek pacientd ¢inil 66,7 let (min. vék 27, max. vék 93). Priimérnd doba hospitalizace byla 30,2 dni (min.
6, max. 145 dni) a pramérna délka NPWT byla 20,6 dni (min. 4, max. 76 dnf). Celkem u 31 pacientd
(29,8 %) byla shodné délka hospitalizace a aplikace NPWT a u 27 pacientl (26 %) byl soucasné
zaveden bariérovy rezim. Etiologie vzniku rany byla rznd. Onemocnéni gastrointestinalniho
traktu u 63,4 % (n = 66) pacientl, cévni problematika 33,7 % (n = 35) a dekubitus 2,9 % (n = 3).
Frekvence stéru rany byla 4-6 dni a pfevaz rany (vyména NPWT) byl proveden v intervalu
3-5 dni. U viech pacientl byl vyuzit pristroj VIVANOTec Pro”". Zdvéry: Z retrospektivni analyzy za
Sleté obdobi vyplynulo, Ze NPWT je vyuzivana u ran rlizné etiologie, vétsinou u polymorbidnich
pacientt vyssiho veéku. Ve sledovaném souboru nebyly dokumentovéany nezadouci Gcinky spojené
s vyuzitim metody NPWT.
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Introduction

An effective wound management requires
a comprehensive assessment of the patient
and wound to determine the most appro-
priate treatment plan to achieve wound care

targets. Several risk factors that can compli-
cate wound healing and increase health-
care costs have been identified [1]. Nega-
tive pressure wound therapy (NPWT) has
become a widespread method of treatment

in a wide range of soft tissue defects over
the last 15 years. NPWT is a modern sophisti-
cated method which accelerate the wound
healing process, indicated especially in open
wounds where is necessary to increase the

Cesk Slov Neurol N 2022; 85/118(Suppl 1): S43-546

543




IDENTIFICATION OF BARRIERS AND BENEFITS OF NEGATIVE PRESSURE WOUND THERAPY

growth of granulation tissue [2]. The main
mechanisms of action in NPWT are indivis-
ibly linked and their interaction promotes
healing in many types of wounds. The ap-
plication of negative pressure causes suction
of secretion and detritus from the wound.
The cleaned wound base is then ready for
example for a final surgical closure [3,4].
NPWT helps to close the wound and pre-
vents a secondary infection. With the help
of the local vacuum, cell reproduction acti-
vates and a new granulation tissue is formed,
which is very necessary for the wound heal-
ing process [4,5]. The NPWT method has al-
most universal applicability and can be used
in any medical discipline. In general, NPWT is
the most effective for early dehiscence. The
sooner NPWT is applied to the wound, the
better results of the healing process will be
noted [3]. NPWT can be used in various areas
of medicine. This method is most often used
in surgery, especially in the treatment of par-
tial, but also complete early wound dehis-
cence, recurrent early seromas, in covering
dermo-epidermal grafts, mediastinitis, os-
teomyelitis of the sternum, trophic ulcer-
ation (e.g. pressure ulcers, venous leg ul-
cers). The use of NPWT is also possible in
the treatment of burns (coverage of burns),
in dermatovenerology (treatment of ulcera-
tions of various etiologies), for the treatment
of diabetic foot syndrome ulcerations and
the treatment of wounds after amputation
without primary suture of the skin [3,6].

The contraindications of NPWT can be
divided into the relative (it requires special
preparation and working procedures) and
the absolute ones. The relative contraindi-
cations include untreated osteomyelitis, the
presence of uncovered neurovascular bun-
dle, severe coagulopathy, the presence of
parenchymal and hollow organs. The ab-
solute contraindications include an ac-
tive bleeding, solid necrotic eschars, tumor
in the wound bed, and acute soft tissue
infections [3,7].

Method

A retrospective, observational descriptive
study — case series. The data were extracted
from hospital charts from closed medical doc-
umentation of patients at the Department of
Surgery, University Hospital Brno. The study
aimed to identify patients using NPWT accord-
ing to the reported procedure code 51,850 —
wound dressing with NPWT based on con-
trolled negative pressure. The data were
analyzed over a five-year period (2017-2021).

Data analysis

Data analysis was performed in IBM SPSS Sta-
tistics version 22 Results are presented both
as absolute and relative frequencies.

Ethical considerations

The study was performed in compliance
with the Helsinki Declaration of 1975 and its
subsequent revisions (including the most re-
cent in 2013). The study was not submitted
to the ethics committee approval, patients
have signed the informed consent for hos-
pitalization, and the data were not collected
with direct patient participation. All data
were extracted from medical records and
anonymized.

Results

In the determined period from 2017 to 2021,
a total of 104 patients (100%) were treated
with NPWT at the Department of Surgery,
University Hospital Brno. In the study cohort,
43.3% (N = 45) of women and 56.7% (N = 59)
of men were included. The average age of
patients was 66.7 years (Min. age 27, Max. age
93). The mean length of the hospital stay was
30.2 days (Min. 6, Max. 145 days) and the mean
duration of NPWT was 20.6 days (Min. 4, Max.
76 days). For the cumulative number of days
of hospitalization and the number of days
of NPWT application. In total, 31 patients
(29.8%) had the same length of hospitaliza-
tion and NPWT application. In 27 patients
(26%), a barrier regime was used at the same
time (potentially dangerous bacterial strains
of group Bin 24 patients, group Cin three pa-
tients). The etiology of the wounds was dif-
ferent. Gastrointestinal tract (GIT) disease in
63.4% (N = 66) of patients, vascular problems
in 33.7% (N = 35), and pressure ulcers in 2.9%
(N = 3). The frequency of wound swabbing
varied from 4 to 6 days and wound dress-
ing (NPWT) exchange was performed in in-
tervals from 3 to 5 days. The VIVANOTec Pro’
(The company HARTMANN - RICO a.s., Czech
Republic — Veverska Bityska) device was used
in all patients.

Application of NPWT to the
abdominal wall defects

In 64 cases (31 females and 33 males) where
NPWT was applied to the abdominal wall,
wound closure was achieved by secondary
(delayed) suture. The mean age of the pa-
tients was 644 years (Min. age 27, Max. age
93), the mean hospital stay was 26 days (Min.
8, Max. 88), and the mean duration of NPWT
application was 18 days (Min. 4, Max. 46). The

most common etiologies of the wounds in
GIT diseases were dehiscences in compli-
cated abdominal surgeries, after acute ab-
dominal disorders, after peritonitis and in
patients with cancer. In three cases, the de-
hiscence of both ends of the laparotomy
was bridged with a sponge.

Application of NPWT in patients

with pressure ulcers

Pressure ulcer (PU) was treated with NPWT in
three cases (1 female and 2 males). The mean
age of the patients was 67 years (Min. age
46, Max. age 91), the mean duration of NPWT
application was 21.3 days (Min. 10, Max. 28)
and the mean hospital stay was 25 days (Min.
14, Max. 33). One case was a PU in category
Il of the left gluteal region in the area of the
anus (wound size - length x width x depth:
3 x 2.5 x 5cm). In the second case, the PU
was in category IV on the sacrum with a sub-
sequent extirpation of coccygeal bone
(wound size: 15 X 6 X 4cm). Wound closure
was achieved in both cases. The third pa-
tient with PU of category IV on the sacrum
(wound size 8 x 8 x 5cm) was almost fully
healed with NPWT. On demand of the fam-
ily, the patient was transferred to home care
and the moist wound healing method was
further applied.

Application of NPWT in wounds

of vascular etiology

In 34 cases (13 women and 21 men), NPWT
was indicated for treatment of wounds of
vascular etiology. The mean age of the pa-
tients was 71.6 years (Min. age 49, Max. age
88), the mean hospital stay was 40.5 days
(Min. 12, Max. 145) and the mean duration
of NPWT was 25.7 days (Min. 7, Max. 55). The
most common wound origins with vascular
etiologies were diabetic ulcerations, vascu-
lar occlusions, and reconstructive vascular
procedures in ischemic lower limb disease.
After a consultation with the Department
of Burns and Plastic Surgery, wound clo-
sure with a split thickness skin graft was
performed in two patients and wound clo-
sure with autograft was planned in six pa-
tients. In one case, NPWT was applied on
the wound after fasciotomy of the arm and
forearm of the right upper limb in a patient
with obliteration of the right subclavian ar-
tery, which resulted in the right upper limb
palsy due to the compartment syndrome.
The 21 X 2.5 X 2cm wound was treated with
NPWT for 14 days and then resutured. The
total length of hospitalization in the 66-year-
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Tab. 1. Characteristics of the identified patient sample.
. , Length of Length of NPWT  Mean wound
Gender Patients’ age O L .
Wound type (femnale/male) (mean in years) hospitalization application size (cm length x
y (mean in days) (mean in days) width x depth)
wound of the abdominal wall (N = 64) 31/33 64.4 26 18 13.8x49x4.38
pressure ulcers (N = 3) 1/2 67 25 213 87X 55x%x47
vascular etiology wounds (N = 34) 13/21 71.6 40.5 25.7 11.8X58x%26
N — number, NPWT - negative pressure wound therapy
-old man was 21 days. In two male patients,  benefits in the NPWT method for category ~ Acknowledgments

NPWT was applied in the rectum and but-
tocks region. The first patient (62 years old,
length of hospitalization and NPWT was
13 days) had NPWT placed in the gluteal area
(wound size of left buttock 10 X 6 X 5cm,
right buttock 7 x 4 x 4cm) for an abscess
in the field of recurrent pilonidal sinus. The
other man (50-years-old, length of hospi-
talization 39 days and duration of NPWT
29 days) had NPWT placed in the rectal area
(wound size 6 x 4 x 5cm) for ischemia of
the coloanal anastomosis. In both patients
wound closure was achieved. Tab. T summa-
rizes the information about the group of pa-
tients mentioned above.

Discussion

The NPWT method is described as an effec-
tive tool in treatment of wounds of various
etiologies and is nowadays commonly in-
dicated in the treatment of open abdomi-
nal lacerations, sternal wound complications
after cardiac surgery and complex non-
healing wounds. Although the clinical use
of NPWT is widespread, the high-level evi-
dence of its efficiency and economic bene-
fits are still insufficient [8-10]. Data analysis in
the conducted study verified that NPWT is
beneficial in a different spectrum of wound
etiology. In all cases studied, the wound
healing process was positively affected
and no adverse effects related to the use of
NPWT were found. The care of pressure le-
sions using NPWT is relatively well docu-
mented. There are recommendations for the
treatment depending on the category and
seriousness of the pressure ulcers. For cat-
egories | and I, a conservative, non-surgi-
cal approach may be appropriate. Pressure
ulcers in categories Ill and IV usually require
surgical treatment [8,11,12]. Optimal preop-
erative and postoperative care is crucial in
preventing recurrences [13]. The results of
studies have identified several potential

[land IV, including enhanced exudate man-
agement, increased tissue perfusion of the
wound, stimulation of granulation tissue for-
mation, and decreased bacterial load [14]. In
addition, studies have shown positive results
in the treatment of early complications after
arterial revascularization in the lower limbs
and the management of limited infection of
the vascular prosthesis [15]. The aforemen-
tioned literature sources confirm the posi-
tive findings and outcomes in the patients
observed in the present study.

Thus, NPWT allows not only new clinical
approaches but also has an impact on the
economic costs of wound treatment, in the
described examples primarily concerning
the duration of hospitalization. Regarding
many other factors, including less frequent
dressing changes, shortening of the dura-
tion of treatment, acceleration of the heal-
ing process and reduction of the length of
hospital stay, cost savings have been noticed
with the use of NPWT [16].

Conclusion

Our retrospective analysis and case study
aimed to identify barriers and benefits of
NPWT in a group of patients at the Depart-
ment of Surgery, University Hospital Brno.
The retrospective analysis over a 5-year pe-
riod showed that NPWT is used in wounds of
different etiology, mostly in elderly patients
with multiple comorbidities. As the main
benefits recognized based on our analyses
should be mentioned there was no adverse
effects associated with NPWT documented
in the observed group. A potential bar-
rier to the appropriate NPWT use is the still
ambiguous recommendations for its use,
which is a problem not at the above-men-
tioned department. Further research activi-
ties aim to standardizing NPWT procedures
and processes, including evaluation of its
efficacy.

The authors thank all the staff of the Department of Sur-
gery, University Hospital Brno for providing the data to
realize this study.

Dedication

This study was written at Masaryk University as a part of the
project ,A comprehensive approach to skin and mucosal
integrity disorders Il.” number MUNI/A/1341/2021 with the
support of the Specific University Research Grant, as pro-
vided by the Ministry of Education, Youth and Sports of
the Czech Republic in the year 2021.

Conflict of interests

The authors declare that they have no commercial inter-
ests in relation to the subject of the study.

Literature

1. Orgill DP, Bayer LR. Negative pressure wound therapy:
past, present and future. Int Wound J 2013; 10 (Suppl! 1):
15-19. doi: 10.1111/iwj.12170.

2. Kim PJ, Attinger CE, Steinberg JS et al. The impact of
negative-pressure wound therapy with instillation com-
pared with standard negative-pressure wound ther-
apy: a retrospective, historical, cohort, controlled study.
Plast Reconstr Surg 2014; 133(3): 709-716. doi: 10.1097/01.
prs.0000438060.46290.7a.

3. Simek M, Bém R. Podtlakové lé¢ba ran. Praha: Max-
dorf 2013.

4. Pokorna A. Uvod do wound managementu. PFirucka
pro hojenf ran pro studenty nelékafskych obord. Brno:
Masaryk University 2012.

5. Iheozor-Ejiofor Z, Newton K, Dumville JC et al. Nega-
tive pressure wound therapy for open traumatic wounds.
Cochrane Database Syst Rev 2018; 7(7): CD012522. Doi:
10.1002/14651858.CD012522.pub2.

6. Webster J, Liu Z, Norman G et al. Negative pressure
wound therapy for surgical wounds healing by pri-
mary closure. Cochrane Database Syst Rev 2019; 3(3):
CD009261. Doi: 10.1002/14651858.CD009261.pub4.

7. Beitz J, Rijswijk L. Developing evidence-based algo-
rithms for negative pressure wound therapy in adults
with acute and chronic wounds: literature and expert-
based face validation results. Ostomy Wound Manage
2012; 58(4): 50-69.

8.Kim PJ, Attinger CE, Constantine T et al. Negative pres-
sure wound therapy with instillation: international con-
sensus guidelines update. Int Wound J 2020; 17(1): 174—
186. doi: 10.1111/iwj.13254.

9. Campbell PE, Smith GS, Smith JM. Retrospective
clinical evaluation of gauze-based negative pressure
wound therapy. Int Wound J 2008; 5(2): 280-286. doi:
10.1111/).1742-481X.2008.00485 .x.

10. Norman G, Goh EL, Dumville JC et al. Negative
pressure wound therapy for surgical wounds heal-

Cesk Slov Neurol N 2022; 85/118(Suppl 1): S43-546

545




IDENTIFICATION OF BARRIERS AND BENEFITS OF NEGATIVE PRESSURE WOUND THERAPY

ing by primary closure. Cochrane Database Syst
Rev 2020; 6(6): CD009261.doi: 10.1002/14651858.CD009
261.

11. Matiasek J, Djedovic G, Kiehlmann M et al. Nega-
tive pressure wound therapy with instillation: effects on
healing of category 4 pressure ulcers. Plast Aesthet Res
2018; 5:36. doi: 10.20517/2347-9264.2018.50.

12. Dumville JC, Webster J, Evans D et al. Negative
pressure wound therapy for treating pressure ulcers.

Cochrane Database Syst Rev 2015; 5: CD011334. doi:
10.1002/14651858.CD011334.pub2.

13. Hokynkova A, Sin P, Cernoch F et al. Vyuzitf laloko-
vych plastik v opera¢ni [é¢bé dekubitt. Cesk Slov Neu-
rol N 2017; 80/113 (Suppl 1): S41-S44. doi: 10.14735/amc-
snn2017541.

14. Mervis JS, Phillips TJ. Pressure ulcers: prevention and
management. J Am Acad Dermatol 2019; 81(4): 893-902.
doi: 10.1016/j,jaad.2018.12.068.

15. Rezk F, Astrand H, Acosta S. Incisional negative pres-
sure wound therapy for the prevention of surgical site in-
fection after open lower limb revascularization - ration-
ale and design of a multi-center randomized controlled
trial. Contemp Clin Trials Commun 2019; 16: 100469. doi:
10.1016/j.conctc.2019.100469.

16. Apelqvist J, Willy C, Fagerdahl AM et al. EVMA docu-
ment: negative pressure wound therapy. J Wound Care 2017;
26 (Suppl 3): S1-5154. doi: 10.12968/jowc.2017.26.5up3.51.

546

Cesk Slov Neurol N 2022; 85/118(Suppl 1): $43-546




STANDARDIZACIA OSETROVANIA PACIENTOV S RANAMI V RAKUSKU, NEMECKU A NA SLOVENSKU

doi: 10.48095/cccsnn2022547

Standardizacia o$etrovania pacientov s ranami
v Rakusku, Nemecku a na Slovensku

Standardization of wound care for patients in Austria, Germany

and Slovakia

Suhrn

V nemecky hovoriacich krajindch sa osetrovanie a liec¢ba rdn zdokonaluje a standardizuje. V tomto
prehladovom prispevku boli na zéklade zdmerného vyberu obsahovo analyzované odborné
odportcania v manazmente ran predovietkym za poslednych desat rokov. Standardy, smernice
a operacné postupy su systematicky vyvijané a dostupné hlavne prostrednictvom odbornych
organizdcif. Taktiez na Slovensku bol vytvoreny standardizovany postup v manazmente ran. Okrem
diagnostiky a lokélnej liecby ran boli vyvinuté i klinicky vhodné metddy na zistovanie a zlepsenie
kvality Zivota fudi s ranami.

Abstract

In German-speaking countries, wound care and treatment is improving and standardizing. In this
review article, based on an intentional selection, have been analyzed the content of professional
guidelines and recommendations in wound care, particularly over the last decade. The standards,
policies and operating procedures are systematically developed and made available primarily
by professional organizations. A standardized procedure for wound care was also developed
in Slovakia. In addition to the diagnosis and local treatment of wounds, clinically appropriate
methods have been developed to identify and improve the quality of life of people with wounds.
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Uvod

V ostatnom case je badatelny rozmach
v operacnych postupoch osetrovania pa-
cientov s ranami a v lie¢be ran. Ponuka ob-
vazovych materidlov a technik je v sucas-
nosti podstatne rozmanitejsia, ale vedecké
dokazy pre ich pouzitie su ¢asto na velmi
nizkej Urovni. Pretrvdva pouzivanie tradicio-
nalistickych a zastaralych materidlov a ob-

vazovych technik. Obzvlast od odbornikov
7 praxe zaznamenavame dopyt po odbor-
nych odporucaniach, ktoré su aktudlne,
systematicky vypracované a odporucené
odbornymi organizéciami. Takymi organi-
zaciami sU v nemecky hovoriacich krajindch
odborné zdravotnicke spolo¢nosti ako na-
priklad AWMF (Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachge-

sellschaften) v oblasti mediciny [1] a v oset-
rovatelstve DNQP (Deutsches Netzwerk
fur Qualitatsentwicklung in der Pflege) [2].
Taktiez na Slovensku je aktivne podporo-
vana Standardizovand tvorba a zverejho-
vanie postupov v manazmente ran, pri-
¢om centrédlna podpora vychadza priamo
z Ministerstva zdravotnictva Slovenskej
republiky.
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Metodika

Pri tvorbe tohto prehladového prispevku bol
pouzity zamerny vyber a analyza najdolezi-
tejsich zverejnenych odbornych odporucani
v manazmente ran predovsetkym za posled-
nych 10 rokov. Zamerali sme sa pritom na tri
krajiny a to na Nemecko, Rakusko a Sloven-
sko. Odporucania museli byt vypracované
systematicky a zverejnené odbornymi spo-
lo¢nostami popr. podporované i vliadnymi
institdciami.

Vysledky
V nemecky hovoriacich krajinach je uz od
roku 1962 hlavnou scénou vytvarania Stan-
dardnych postupov v liecbe ran Portal ve-
deckych lekarskych spolo¢nosti (AWMF — Ar-
beitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften). V pre-
cizne riadenej tvorbe boli pre oblast ran via-
cerymi vedeckymi spolo¢nostami dopo-
sial vytvorené napr. tieto odborné smernice
a Standardy:
+ Rany a lie¢ba ran v detskom veku. Smer-
nica Nemeckej spolo¢nosti pre detsku
chirurgiu [3].

- Lie¢ba tepelnych poraneni v detskom
veku. Smernica Nemeckej spolo¢nosti pre
detsku chirurgiu [4].

- Liecba tepelnych poraneni dospelych.
Smernica Nemeckej spolo¢nosti pre po-
paleninovu medicinu [5].

- Lie¢ba a prevencia dekubitov Specifickd
pre paraplegikov. Smernica Nemecky
hovoriacej lekarskej spoloc¢nosti pre
paraplégiu [6].

- Raciondlne terapeutické vyuZitie stude-
nej fyzikdlnej plazmy. Smernica Nemeckej
spolo¢nosti pre ordlnu a maxilofacidlnu
chirurgiu [7].

- Lokélna lie¢ba chronickych ran u pacien-
tov s rizikom periférneho arteridlneho
okluzivneho ochorenia, diabetom melli-
tus, chronickou vendznou insuficienciou.
Nemecka spolo¢nost pre hojenie ran
a liecbu ran [8]. Smernica nebola od roku
2017 aktualizovand, preto v suc¢asnosti
prebieha jej aktualizécia.

V oblasti profesiondlneho osetrovatelstva
sa v nemecky hovoriacich krajindch vytva-
raju na vedeckych doékazoch zalozené ex-

pertné standardy prostrednictvom Nemec-
kej siete pre rozvoj kvality v oSetrovatelstve
(DNQP - Deutsches Netzwerk fir Qualitat-
sentwicklung in der Pflege). Této organiza-
cia ma sidlo na Vysokej skole v Osnabriicku.
Pre oSetrovanie fudi s chronickymi ranami
bol vytvoreny expertny Standard — Odborny
Standard starostlivosti o osoby s chronic-
kymi ranami (Expertenstandard Pflege von
Menschen mit chronischen Wunden) [9,10].
Tento je vytvoreny tak, Ze obsahuje i navod
na implementdciu do praxe. SUv nomijasne
definované kritéria pre audit a tym overitel-
nost Uspesnosti uplatnenia v praxi. V Ne-
mecku bol tento $tandard uplatneny i s me-
ratelnym overenim Uspesnosti vo viacerych
nemocniciach, domovoch osetrovatelskej
starostlivosti a tieZz v agentUrach domacej
starostlivosti. V Rakusku bol uvedeny stan-
dard uplatneny vo Veobecnej nemocnici —
Univerzitné kliniky vo Viedni [11]. Zaujimavo-
stou je, ze sa pri aktualizacii v roku 2015 do
tohto Standardu zapracovala i tematika zis-
tovania kvality Zivota s ranou a to dotaznik
Wound-Qol (Wound Quality of Life) [12].
Tymto pre klinickd prax vhodnym pros-

Tab. 1. Wound-QolL dotaznik o kvalite Zivota s chronickymi ranami [15].
Nasledujucimi otdzkami chceme zistit, ako sa Vam darf s vasou chronickou ranou/s vasimi chronickymi ranami.
Prosim, v kazdom riadku urobte iba jeden krizik.

Datum: Meno a podpis pacienta/ky:

V poslednych 7 drioch vobec nie trochu stredne dost velmi
1 ..som mal/a bolest v rane o] o) o) o] o]
2 ..som mal/a neprfjemny zdpach z rany @) @) (@) O @)
3 ..som mal/a rusivy vytok z rany @) @) @) @) )
4 ..bol méj spanok kvéli rane obmedzeny @) @) (@) O @)
5 ..bola lie¢ba rany pre mna zatazujuca ) @) @) @) @)
6 ..som bol/a kvoli rane sklesly/a @) @) 0] (0] @)
7 ..ma frustrovalo, Ze lieCenie trva tak dlho o] O @) o] O
8 ..som si robil/a starosti kvoli mojej rane @) O (@] O @)
9 ..som mal/a strach zo zhorsenia alebo z novych ran ) @) @) @) @)
10 ..som mal/a strach, Ze sa udriem do rany 0 @) @) (] @)
1 ..som sa kvoli rane tazko pohyboval/a o] O o) o] 0
12 ..bola chdédza po schodoch kvoli rane namahava O @) (@) O @)
13 ..som mal/a kvoli rane problémy v kazdodennych ¢innostiach @) @) @) @) )
14 ..boli moje volnocasové aktivity kvoli rane obmedzené @) @) 0 @) @)
15 ..musel/a som kvoli rane obmedzit aktivity s inymi ludmi O 0 0 o] O
16 ..som sa cftil/a zavisly/a od pomoci inych ludi @) 0] 0] O @)
17 ..bola rana pre mna finan¢nou zatazou @) @) @) @) O
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Tab. 2. Odporucané ranové antiseptické latky v zavislosti od indikacie [17,18].

Antisepticka zlucenina

poranenia

rany kolonizované alebo infikované
multirezistentnymi patogénmi (MRP)

prevencia infekcie v mieste chirurgic-
kého zakroku (SSI)

dekontamindcia akutnych a chronic-
kych ran
peritonedlne vyplachovanie

riziko vystavenia CNS
(centralny nervovy systém)

rany s chybajicim odtokom

Indikaci
ndikacia 1.volba 2.volba
Kriticky kolonizovand ran NaClO/HCIO (chlérnan sodny/ kyselina

y kolonizovane rany, PHMB (polyhexanid) chléma), CIO (chlérnan), iény striebra, OCT/
rany s rizikom infekcie e

PE (oktenidin/ fenoxyetanol)
P : NaClO/HCIO

prefpeiing (S (RO EITTE) (chlérnan sodny/kyselina chlérna)
uhryznutie, bodnutie a strelné PVP-16d OCT/PE s podmienkou dobrého

OCT/PE (oktenidin/fenoxyetanol)

PHMB (polyhexanid)

NaClO/HCIO (chlérnan sodny/kyselina chldrna),
PHMB, OCT

NaClO/HCIO (chlérnan sodny/kyselina chldrna)
NaClO/HCIO (chlérnan sodny/kyselina chlérna)

NaClO/HCIO (chlérnan sodny/kyselina chldrna)

odtoku z rany

OCT (oktenidin), PHMB, iény striebra

OCT/PE (oktenidin/fenoxyetanol)

triedkom je mozné zistit potreby pacienta
s ranou v styroch oblastiach a to v oblasti:

1. telesnej;

2. psychickej;

3. bezného Zivota;

4. financnej.

Dotaznik je jednoduchy a pacient ho vy-
pliuje samostatne. V pripade, Ze toho nie
je schopny, méze byt pri jeho vyplfianf na-
pomocna i ind osoba (v tomto pripade musf
byt tato skutocnost zaznamenana a nesmie
dojst k ovplyvneniu odpovedi). Zo zistenych
Specifickych Zivotnych tazkosti, najma v naj-
vyssich stupnoch ,dost” a ,velmi”, je mozné
potom konkrétne uplatnit prislusné kroky
na zlepsenie zivotnej situdcie. Wound-QolL
dotaznik sa pre svoje dobré klinické vyuzi-
tie rychlo rozsiril a v sicasnosti existuju viac
ako tri desiatky validovanych jazykovych
verzii, taktiez ¢eska [13,14] a slovenskéd verzia
(tab. 1) [15].

Na Slovensku je badatelny trend rozvoja
na vedeckych dokazoch zalozenych Stan-
dardizovanych postupov. Vyznamna pod-
pora pri ich tvorbe je vedend z Ministerstva
zdravotnictva Slovenskej republiky, ktoré
tieto aktivity koordinuje a ich vysledky ako
zdvazné dokumenty zverejhuje. Prikladom
je vytvorenie multidisciplindrneho Standard-
ného opera¢ného postupu manazmentu
ran, ktory na zéklade praxe zalozenej na do-

kazoch (EBP) popisuje proces medicinskej
a oSetrovatelskej diagnostiky a uréuje me-
tédy, techniky a prostriedky lie¢by a osetro-
vania pacientov s ranami [16]. V prezento-
vanom Multidisciplindrnom Standardnom
postupe sU uvedené napr. odporucenia na
vyber antiseptickych prostriedkov pre liecbu
ran (tab. 2).

Na zdklade konsenzu odporucani nie je
vhodné ako antiseptikd pre rany pouzivat
nasledujlce latky: chlorhexidin (CHG), strie-
borna sol sulfadiazinu, chinolinol (COH7N),
nitrofural, farbivd, organické zltceniny ortuti,
¢isty peroxid vodika (H202) a lokalna aplika-
cia roztokov antibiotik a masti [18].

Uvedeny $tandardny operacny postup
manazmentu ran je urceny pre vsetkych,
ktorf liecia a oSetruju pacientov s ranami,
alebo su do procesu ich liecby a osetrova-
nia zainteresovani. Su to hlavne odbornf pra-
covnici v chirurgickych, dermatologickych
a internych ambulancidch a oddeleniach
nemocnic, v domovoch osetrovatelskej sta-
rostlivosti taktiez zariadeniach socidlnych
sluzieb a domacej osetrovatelskej starostli-
vosti. Pre klinickd prax bolo vytvorené pre-
hladné odporucanie podla faz hojenia rany
(tab. 3), ktoré sluzi ako odportcanie pre fazo-
voorientovanu starostlivost o rany v Cistiacej,
granulacnej a tiez epitelizacnej faze.

VZzdy treba vychddzat z poznania priciny
rany a podla toho volit jednotlivé liecebné

a osetrovatelské zékroky. K jednotlivym
fézam rany, ktoré sa navzajom hrani¢ne pre-
kryvaju su priradené odporucania pre pro-
striedky k Cisteniu rany a v pripade infekcie
Uc¢inné antiseptikd. TaktieZ je uvedeny vyber
vhodnych zdkrokov a obvézovych materia-
lov. Tieto je mozné pouzit pre liecbu vredov
predkolenia, dekubitov, diabetickych vre-
dov noéh, ako aj na posttraumatické a poo-
peracné poruchy hojenia ran. Komplikdcidm
chirurgickych ran je najlepsie predchddzat
uz predoperacne a intraoperacne s vyuzitim
odporucani tykajucich sa osvedcenych po-
stupov na vcasnu identifikaciu a prevenciu
komplikacii chirurgickych ran ako su hlavne
infekcia v mieste chirurgického zakroku (SSI -
surgical site infection), dehiscencia chirurgic-
kej rany (SWD - surgical wound dehiscence)
a maceracia v okoli rany [20].

Zaver
Podpora Standardizécie liecby ran a osetro-
vania pacientov, obzvlast s chronickymi ra-
nami, je nielen v nemecky hovoriacich kraji-
nach ale i na Slovensku badatelna. To urcite
prispieva k postupnému zlepseniu situacie
v lie¢be a oSetrovaniu pacientov s ranami.
V odbornom vzdeldvani je teda mozné cer-
pat zo systematicky vytvorenych odporu-
¢ani a na evidenciu orientovanych zdrojov.
Ako lokélne Gcinné su jasne odportcané
hlavne tieto antiseptikd: PHMB (polyhexa-
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Tab. 3. FAzovoorientovand starostlivost o rany — obvazové materidly a techniky [19].

granuldcia

cervena/
ruzova
granulacia/
epitel

faza

ruzova
epitel

epitelizacna

(0,9% NaCl)

fyziologicky roztok
(0,9% NaCl)

fyziologicky roztok
(0,9% NaCl)

Faza rany / Rozlozenie  Fazy hojenia Prostriedky k Cisteniu rany Vyber vhodnych zakrokov
Priklady farieb a tkaniv rany a antisepsii rany v pripade infekcie a obvdzovych materidlov
NaClO/HCIO (chlérnan sodny/kyselina  chirurgicky (ostry) debridement (vzdy treba
Cierna / seda/ chlérna) alebo PHMB (polyhexanid), objasnit pricinu rany a prip. poruchy zrdzanlivosti
biela OCT/PE (oktenidin/fenoxyetanol), krvil),
nekréza PVP-J&d (polyvinyl-pyrolidon-jod): frekvencia debridementu ma pozitivny vplyv na
pozor na kontraindikacie, iény striebra  ¢as hojenia rany a na vyliecenie.
Cierna / Seda / NaClO/HCIO (chlérnan sodny/kyselina
biela / ZItd chlérna) alebo PHMB (polyhexanid),
nekroéza / OCT/PE (oktenidin/fenoxyetanol),
fibrin iony striebra
vyber vhodnej formy debridementu: napriklad
&istiaca chirurgicky, biologicky, autolyticky alebo
faza mechanicko-fyzikélny debridement.
Cierna/ $eda / Obvazové materialy: NPWT (podtlakova terapia
biela / ZIta / NaClO/HCIO (chlérnan sodny/kyselina rany)
cervend chlorna) alebo PHMB (polyhexanid), s obvazom z polyuretanu, Kerlix alebo Cutimed
nekroza OCT/PE (oktenidin/fenoxyetanol), Sorbact alebo s instilaciou, hydrogély, alginéty
/ﬁb”’r,‘ / iony striebra so striebrom, aktivne uhlie, obvézy so striebrom,
granulacia hydrovlakna, hydrovlakna so striebrom, larvy,
medicinsky med, superabsorbenty, peny so
striebrom.
ZIADNE OKLUZIVNE OBVAZY
Zlta NaClO/HCIO (chlérnan sodny/kyselina
fibrinovy chlérna) alebo PHMB (polyhexanid),
povlak OCT/PE (oktenidin/fenoxyetanol)
Z1t4 / Cervena
fibrinovy fyziologicky roztok
povlak / (0,9% NaCl) NPWT (podtlakova ranova terapia) a NPWT
granuldcia systémy na jedno pouzitie, hydrovldkna,
granulagns hydrogély, peny, a!ginéty, lfolvagény, folie
fa7a a hydroko}q@y, p'r|p,adne tiez )
v kombinacii s primarnym obvdzom,
hydrokoloidom.
ervena fyziologicky roztok ZACATIE APLIKACIE OKLUZIVNYCH OBVAZOV

alginaty, hydrogely,

hydrokoloidy, hydropolyméry,
peny, folie

POUZITIE OKLUZIVNYCH OBVAZOV
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nid), NaClO/HclO (chlérnan sodny/kyselina
chlérna) a OCT/PE (oktenidin/fenoxyetanol).
Ako antiseptikd pre rany sa neodporuicaju
popripade su zastaralé nasledovné latky:
chlérhexidin (CHG), strieborna sol sulfadia-
zinu, chinolinol (CO9H7N), nitrofural, farbiva,
organické zliceniny ortuti, Cisty peroxid vo-
dika (H202) a tiez lokdlna aplikécia rozto-
kov antibiotik a masti. Dévodom pre na-
hradu tychto zastaralych, toxickych popr.
slabo ucinnych lokalnych antiseptik su ve-
decké dokazy a konsenzudlne odporicania
odbornikov.

V centre snazeni o zlepsenie Zivota pa-
cienta s ranou je i pouzitie klinicky vhod-
nej metddy na zistovanie jeho kvality Zivota
a tou je Wound-Qol dotaznik. Na zaklade
vysledkov dotaznika su nasledne realizo-
vané zamerne kroky v celkovej starostlivosti
0 pacienta s orientaciou nielen orientacia na
osetrovanie rany a konkrétny vyber krycieho
materialu (obvazu).
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Determiners of pressure ulcers formation —
analyses from hospital information system

Determinanty vzniku dekubitd — analyzy z nemocnicniho informacniho

systému

Abstract

Introductions: Pressure ulcers (PUs) represents an undesirable complication during hospitalization.
Aim: Retrospective data analysis to verify the prevalence of PUs since 2015 (since the mandatory
registration of the PUs an adverse event) by principal diagnosis, type of surgery and length of
hospital stay in the period 2015-2021. Sample and methods: Retrospective analysis of data from
the hospital information system (HIS), at 0.05 level of significance (T-Test) with the variables: age,
number of pressure ulcers, principal diagnosis, operation, length of hospitalization and prevalence
of COVID-19 to length of hospitalization. Results: A total of 2,350 PU cases in 1,539 patients
(1.52 PUs/patient) were registered in the HIS, and 930 (40%) patients were admitted to hospital with
PUs. The most common locations of PUs were: heel (33%), sacrum 6% less, buttocks (17%). Between
2015 and 2021; 17,247 patients were operated on, of whom 289 had a Pus. The most common
principal diagnosis in the occurrence of PUS was femoral neck fracture (14.35%) and neurological
(9.09%) or oncological disease (12.03%). The incidence of PUs was surprising in patients with ileal
conditions (11.57%). COVID-19 was found in 163 patients in 2020 and 2021, six of whom had PUs
and prolonged hospitalization. Conclusion: It is important to view the health status of people with
chronic wounds and PUs in a comprehensive manner and to develop an individualized care plan
to improve patients’ lives and chances of recovery.

Souhrn

Uvod: Prolezeniny jsou nezadouci komplikaci béhem hospitalizace. Cil: Retrospektivni analyza
dat k ovéfeni prevalence dekubitl od roku 2015 (od povinné registrace nezadouci udalosti
dekubitus) dle hlavni diagnozy, typu operace a délky hospitalizace v obdobi 2015-2021. Soubor
a metodika: Analyza dat z nemocni¢niho informacniho systému (NIS), na hladiné vyznamnosti
0,05 (T-Test) s proménnymi: vék, pocet prolezenin, hlavni diagnéza, operace, délka hospitalizace
a vyskyt COVID-19 k délce hospitalizace. Vysledky: Celkem bylo v NIS evidovano 2 350 dekubitl
u 1539 nemocnych (1,52 dekubitu/pacienta) a 930 (40 %) nemocnych bylo pfijato k hospitalizaci
s dekubity. Nejcastéjsi lokalizace dekubitl: pata (33 %), sakrum o 6 % méné, hyzdé (17 %). V letech
2015-2021 bylo operovano 17 247 nemocnych, z nich 289 nemocnych meélo dekubitus. Nej¢astéjsi
hlavni diagndza pfi vyskytu dekubitl byla fraktura kr¢ku kosti stehenni (14,35 %) a neurologické
(9,09 %) ¢i onkologické onemocnéni (12,03 %). Prekvapivy byl vyskyt dekubitd u nemocnych
s iledznimi stavy (11,57 %). COVID-19 byl v letech 2020 a 2021 zjistén u 163 pacientd, z nichz Sest
mélo dekubitus a prodlouzenou hospitalizaci. Zdvér: Zdravotni stav osob s chronickymi ranami
i dekubity je ddlezité vnimat komplexné a individudini plan péce vypracovat s cflem zlepsit Zivot
pacientd a $anci na uzdraveni.
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Introduction

The skin represents the main barrier against
microbial invasion. Intact and well-vascular-
ized skin is highly resistant to bacterial inva-
sion [1]. In case of compromised integrity of
the skin, an infection will certainly develop at

the site of damage. Infections developing in
damaged skin represent a diverse group of
wounds, including pressure ulcers (PUs) [2].
Pressure ulcers (bedsores and pressure in-
juries) are localized areas of tissue necrosis
arising from prolonged compression of soft

tissues between the bone spurand the outer
surface. They pose a serious problem in crit-
ically ill patients, older adults and people
with injuries and represent one of the most
common types of complicated wounds.
Each open PUs is superficially contaminated
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Tab. 1. Number of pressure ulcers

in each year.

Year No. of cases
2015 261
2016 742
2017 469
2018 259
2019 186
2020 287
2021 146
Total 2,350

with the flora from the environment. How-
ever, it is important to prevent further con-
tamination in case the wound is located
near the anal opening, as is the case with is-
chial or sacral pressure ulcers. Infections of
the skin and soft tissues include a variety of
pathologies that affect the skin and subcuta-
neous tissue, fascia or muscle, ranging from
simple superficial infections to severe ne-
crotizing infections that require surgical in-
tervention with drainage and debridement
followed by long-term treatment [3]. Stand-
ard care for adults with PUs includes proper
prevention and treatment. Each occurrence
of PUs must be reported as adverse events in
the system — this is a mandatory obligation
applying to all inpatient care providers in the
Czech Republic [4].

Material and methods

We used data generated by the hospital in-
formation system (HIS). The statistical anal-
ysis was performed using T-Test at signif-
icance level of 0.05. The variables used
included: age, number, category of PUs and
main diagnosis, surgery, duration of hospital-
ization and the information whether the in-
cidence of COVID-19 affected the length of
stay in patients with Pus.

Results

Throughout the period from 2015 to Decem-
ber 31, 2021, the entire St. Anne’s University
Hospital of Brno; 2,350 PUs were recorded
in the hospital information system. This fig-
ure represents the number of cases - i.e, all
localizations even of multiple PUs and it ac-
count for 0.95% out of the total number of
hospitalized patients. The development in
individual years is described in Tab. 1 and
Fig. 1 that show a visible decrease in the inci-

pressure ulcers — number of pressure ulcers over years

number of cases

2015 2016 2017 2018 2019 2020 2021

year

Fig. 1. Number of pressure ulcers over years.
Obr. 1. Pocet dekubitl v pribéhu let.

Tab. 2. Age and number of patients by gender.

Gender No. cases Avg. age Median age
women 826 78.86 82
men 713 7511 76
Total 1,539 7712 81

M o0-19

20-39

W 40-59
M 60-69
W 70-79

M 30+

Fig. 2. Number of pressure ulcer cases by age.
Obr. 2. Pocet piipadt dekubitl podle véku.

dence of this undesirable event, respectively  obligation to regularly report this adverse
infection in the wound following a change  event.

in approach and introduction of consist- The age of the patients represents a pre-
ent prevention of PUS and the start of the  dictive factor in the development of the
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PUS. Within our entire group of 1,539 pa-
tients with PUs, this corresponds to the me-
dian age of 80 years. There were 1.52 PUs per
patient. The Fig. 1 shows a clear trend of de-
clining incidence of PUs throughout the hos-
pital until 2020, when there was a temporary
increase caused by the COVID-19 pandemic.

The database showed a difference be-
tween the age of men and women with
developed PUs. The average age of pa-
tients with PUs was 77.12 years. In the male
group, the age was 75.11 years, and in
women it was 78.86 years (Tab. 2, Fig. 2).
Women with PUS were 3 years older than
men. This difference is statistically significant
(P-value = 2.082E-07).

An interesting finding was the place
where the PUs developed and its localiza-
tion. In total, 930 documented PUs devel-
oped outside the hospital, i.e, patients were
admitted to hospital already with developed
PUs. This number accounts for almost 40% of
all patients in our group. Remaining PUs de-
veloped during the stay in hospital (Tab. 3).

Despite the high number of patients re-
corded in the surgical ward, only 432 pa-
tients with PUs were operated.

The most typical were patients with PUs
on heels. This group accounted for 773 pa-
tients —almost 33%. Number of patients with
PUs in the sacral area six percentage points
lower — only 27% of the total number of all
the registered PUs. The third most common
area affected by a PUs was the buttocks,
which represented 17% of the total number
of cases (Tab. 4).

At the 1st Surgical Clinic, a total of 17,247 pa-
tients were operated on in the reviewed pe-
riod between 2015 and 2021. Of these, 289 pa-
tients developed a PUs. Most commonly,
the PUs developed in patients with the fem-
oral neck fracture (dg. S72 according the
ICD-10), which accounts for 1741% of all PUs
throughout the reviewed period (Tab. 5). One
of the key factors in the development of PUs
is neurological and oncological diseases. We
have demonstrated this in previous studies
and the results were published in 2019 [5].
In the current study, this fact has been con-
firmed again. Brain disease occurred in 62 pa-
tients — 21.45% of all cases, and an oncological
diagnosis was the main factor in 52 — 17.99%
of all cases. A complete surprise was the find-
ing of the development of PUs in patients
whose main diagnosis was ileus and who's ac-
counted for 17.30% of all cases.

COVID-19 in 2020 and 2021 was diagnosed
in 163 patients of whom six also suffered

from Pus. The period of hospitalization repre-
sents an important aspect in the assessment
of the clinical ward, but also works as a finan-
cial tool used by the insurance companies and
reimbursement. The average length of stay
in all patients amounted 5.58 days, the mean
value was 4 days. In case the patient devel-
oped a PUs, the length of stay extended to
14.30 days and this is statistically significant
(P-value = 6,2549E-24). In patients with com-
bination of a PUs and COVID-19, the length of
stay climbed to 32.67 days, which represents
an extension of 585%. But this is not statisti-
cally significant (P-value = 0.1496). The differ-
ence in the mean values, including percentiles
and mean hospital stay (5.8 days for patients
without PUs and COVID-19 and 32.67 for pa-

Tab. 3. Place of pressure ulcers
development.

Place

0,
of development No. of cases (%)

930 (39.57%)
883 (37.57%)
315 (14.40%)
emergency ward 135 (5.74%)
other 87 (3.70%)
Total 2,350 (100 %)

outside the hospital
surgical specialties

internal specialties

Tab. 4. Location of pressure ulcers.

Location No. of cases (%)
heel 773 (32.89%)
lower back 637 (27.10%)
buttock 399 (16.97%)
other 112 (4.7%)
ankle 12 (4.7%)
hip 99 (4.21%)
lower leg 45 (1.91%)
gluteal groove 33 (1.40%)
sole 30 (1.27%)
nape 26 (1.10%)
instep 24 (1.02%)
back 17 (0,72%)
lumbar region 15 (0.63%)
ear 8 (0.34%)
shoulder 6 (0.25%)
nose 5(0.21%)
shoulder blade 4(0.17%)
elbow 2 (0.08%)
not specified 1(0.04%)
chest 1 (0.04%)
crown 1(0.04%)
Total 2,350 (100 %)

Tab. 5. Operated patients by the reported main diagnosis with PUs.

other

Total

Main diagnose ICD-10 No. of cases (%)
S7200 - fracture of the femoral, closed fracture 62 (14.35%)
163 — cerebral insuficience 43 (9.09 %)
K56 - ileus 50 (11.57%)
C155,C341,D374 (23 + 10 + 19 =52) 52 (12.03%)
T814 — post-procedure infection not classified elsewhere 51 (11.80%)
N185 — chronic kidney disease 33 (7.63%)
T845 — infectious and inflammatory reaction caused by internal joint 33 (7.63 %)
J869 — pyotorax 24 (5.55%)
M4644 — discitis NS 16 (3.70%)
M8645 — chronic osteomyelitis with outflow fistula 14 (3.24%)
K858 — acute pancreatitis 14 (3.24%)
K631 — intestinal perforation (non-accidental) 11 (2.54%)
K431 — hernia in a scar with gangrene 8 (1.85%)

21 (4,86%)
432 (100 %)

ICD - International Classification of Diseases; NS — non specificata; PUs — pressure ulcers
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length of stay by incidence of pressure ulcer and COVID-19

COVID-19 negative

COVID-19 possitive

Fig. 3. Length of stay by incidence of pressure ulcer and COVID-19.
Obr. 3. Statistické zavislosti mezi pacienty s dekubity a s infekci COVID-19 a bez infekce.

Tab. 6. Length of stay by incidence of pressure ulcer and COVID-19.
Pressure ulcer COVID-19 average LOS mean LOS No. of cases
NO NO 5.58 4 16734
NO YES 7.79 7 157
YES NO 14.30 10.5 350
YES YES 32.67 15.5 6
Tab. 7. Age-standardized mortality per 100,000 inhabitants.
(o4 EU
Preventable mortality
195 160
(4 EU
Avoidable by treatment
124 92

tients with COVID-19 and PUs) is significant and
indicates a statistical relationship between the
incidence of PUs and COVID-19. Welch's T-test
does not support this hypothesis. The reason
for this is the disproportion in the samples —
about 17,000 vs. six cases and the large num-
ber of outliers in the larger sample. In the case

of an increase in the number of patients with
PUs ulcers and COVID-19 positivity, it is possi-
ble and probably likely that not a larger sam-
ple of these patients will confirm the hypothe-
sis (Fig. 3, Tab. 6).

In the monitored period, the death rate at
our clinic reached 12.65%, but in the years of

the COVID-19 pandemic the percentage of
deaths increased more than twice to 27.36%.
In Tab. 7 you can see Age-standardized mor-
tality per 100,000 inhabitants in the Czech
Republic and European Union (EV).

Discussion

Although the Czech Republic spends sig-
nificantly less on its healthcare than most
other EU countries, its healthcare system
provides a wide range of reimbursed health
services. Demographic factors in our coun-
try are known and the population size is
10,693,939, of which the share of the popu-
lation older than 65 years of age accounts
for 19.9%, which is in contrast with other EU
states. Life expectancy in the Czech Repub-
lic has been steadily increasing in the last
10 years, but in 2019 it was 79.3 years, which
is two years lower than the EU average [6].
Unlike in other EU countries, the propor-
tion of remaining years that a citizen of the
Czech Republic may live without disability
increases with increasing age. Despite a cer-
tain progress achieved in the last decade,
the Czech Republic before the pandemic
still had a high mortality rate from prevent-
able and treatable causes. The so-called
,preventable mortality” per 100,000 inhab-
itants in the Czech Republic is higher than
in other EU countries — in 2018 the number
was 195 in the Czech Republic compared
to 160 in the EU, and development of pres-
sure ulcers represents one of the causes of
death [7].

Necrotizing infections of soft tissues,
where also PUs of especially categories
3 and 4 belong, represent a potentially life-
threatening and debilitating infection with
approximately 20-30% of patients dying
during a hospital stay [1].

In our group of patients monitored over
the period of 7 years, we have shown that at
least 40% of patients were admitted to the
hospital already with PUs that developed in
another environment, which is lower than
the literature data published by the Institute
of Health Information and Statistics of the
Czech Republic. The most common location
of PUs in our group was the heel. In relation
to the main diagnosis, the percentage of
PUs was in 17.41% of patients with a femoral
neck fracture, but of the total number of pa-
tients operated on with this diagnosis in the
seven-year reviewed period, this diagnoses
accounts only for 1.32% of cases. Brain
diseases and oncological diseases occurred
in more than 10% of cases. But an absolutely
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surprising finding was the occurrence of PUs
in patients with an ileus condition.

Preventive measures that were introduced
throughout the hospital clearly led to a de-
crease in the incidence of PUs throughout
the hospital. This good development trend
was disrupted by the global COVID-19 pan-
demic, which resulted in extended length of
stay in patients with PUs, which was statisti-
cally significant, nevertheless there was also
an increased number of deaths throughout
the Czech Republic [8].

In 1948, the World Health Organization
defined health as ,a state of complete phys-
ical, mental, and social well-being, and not
merely the absence of disease or defect.”
Since then, this definition has not changed.
The definition applies as much to peo-
ple with chronic wounds as it is to people
with chronic injuries as well as to the gen-
eral population.

Conclusion

Globally, the burden of chronic diseases is
increasing, with significant differences be-
tween countries, age groups and socio-
economic status. Pressure ulcers represent

a frequent problem especially in frail el-
derly patients with chronic co-morbidities.
The state of health of European Union citi-
zens has been summarised by the Organi-
sation for Economic Co-operation and De-
velopment (OECD) in its latest health report,
Health at a Glance. It is important to under-
stand the comprehensive health status of
people with chronic wounds or those who
are at risk of wounds in order to develop in-
terventions for prevention and treatment
with the aim to improve the lives of peo-
ple affected by wounds. Our retrospective
analysis has shown us which options can be
improved.
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