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The use of negative pressure wound therapy 
in a selected medical facility

Využití podtlakové terapie ran ve vybraném zdravotnickém zařízení

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 eff ect was not benefi cial (2.20%) and rest of 

cases was not possible to assess clearly (N = 12, 13.19%). Conclusion: NPWT is an eff ective treatment 

for wounds of many diff erent aetiologies, but there are diff erences in its use. As we identified 

diff erent 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 unifi cation of procedures for the quality of care improvement.

Souhrn
Cíl: Cílem studie bylo analyzovat využití podtlakové terapie ran (NPWT) ve vybrané fakultní 

nemocnici v České republice. Soubor a metodika: Retrospektivní neintervenční studie. Soubor 

zahrnoval všechny záznamy hospitalizovaných pacientů ošetřených NPWT ve vybraném 

zdravotnickém zařízení (FN) v období 2015–2017. Data byla extrahovaná z nemocničního 

informačního systému. Výsledky: Použití podtlakové terapie bylo vykázáno u 276 hospitalizovaných 

pacientů. Průměrná doba aplikace NPWT byla 19 dní (medián 10), průměrný počet výměn krytí 

3,74 dny (medián 2) a interval výměny byl jednou za 2,99 dny (medián 2,33). Podrobná analýza roku 

2017 ukázala, že v naprosté většině případů byl výsledek léčby NPWT pozitivní (n = 77; 84,62 %), 

pouze ve dvou případech nebyl efekt přínosný (2,20 %) a zbytek nebylo možné posoudit jasně 

(n = 12; 13,19 %). Závěry: NPWT je účinná pro léčba ran mnoha různých etiologií, existují však rozdíly 

v jejím použití. Vzhledem k tomu, že jsme identifi kovali rozdílné přístupy v aplikaci a nedostatek 

standardizace, předpokládáme, že vzdělávání poskytovatelů zdravotní péče v této oblasti je 

nezbytným a zásadním aspektem pro podporu vhodného využívání NPWT a také pro sjednocení 

postupů pro zlepšování kvality péče.
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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 fi lled with 

a porous material (wound fi ller) and hermet-

ically sealed with an airtight adhesive drape. 

A drain connects wound fi ller 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 fi ller 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 eff ective 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, fl aps, and partial-thick-

ness burns [3].

Benefi ts of NPWT for wound healing in-

clude reduction of the wound area and 

wound retraction, stimulation of granula-

tion tissue formation, continuation of eff ec-

tive mechanical wound cleansing, contin-

uous removal of wound exudate, reduction 

of the fl uid 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 diff er-

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 eff ective 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 signifi cantly 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 signifi cant poten-

tial use both in the hospital but also in the 

community [12]. Vaidhya et al [13] confi rm 

that rate of healing is faster using NPWT and 

also NPWT is more cost-eff ective 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 signifi cance of our study is to be seen 

in the identifi cation 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 fi rst step in refi ning 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 dia gnoses, 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 infl uence 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 (signifi cance 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 diff er-

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 benefi cial step. 

This was refl ected 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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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 dia gnosis 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 

1 to 63, mean was eight, and median fi ve.

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 eff ect 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 fi gure 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 

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 

2.99 days (median 2.33). For details, see 

Tab. 1.

The outcome of NPWT treatment was an-

alysed in electronic nursing documentation. 

The eff ect was evaluated on the basis of 

changes in the description of the local fi nd-

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%). 

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 9.92 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 3.74 6.04 2 1 55 91

frequency of dressing changes in 2017 (in days) 2.99 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

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

Department N %

Surgery 86 31.16

Trauma Centre 74 26.81

Cardiac Surgery 52 18.84

Burn Centre 26 9.42

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 4.40

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
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In only two cases, the eff ect was not ben-

efi cial (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 eff ect 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 aff ected 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 diff erence 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 

suff ered 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 benefi ts 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 

dia gnoses 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 
parameter Compared parameter Category N Median Mean SD Statistical test P-value

diabetes

length of stay in hospital 2015–2017 (days)
no 258 35 45.25 39.10

Kruskal-Wallis 0.996
yes 18 34 50.94 55.13

length of NPWT application in 2017 (days)
no 87 10 18.71 24.96

Kruskal-Wallis 0.677
yes 4 18 24.00 24.1

sex

length of stay in hospital 2015–2017 (days)
man 156 36 47.17 42.66

Kruskal-Wallis 0.767
woman 120 34 43.61 36.94

length of NPWT application 2017 (days)
man 54 10 20,02 28.20

Kruskal-Wallis 0.800
woman 37 11 17.29 18.65

type 

of wound*

length of stay in hospital 2017 (days) Kruskal-Wallis 0.117

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 signifi cance

* types of wound for the test were same as in the Tab. 4

Tab. 4. Wound locations (hospitaliza-
tion in 2017).

Location B %

lower limb 34 37.36

chest 20 21.98

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
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the eff ectiveness, safety and cost benefi t 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 fi nd-

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 confi rm 

that DM is statistically related to either the 

length of hospital or the duration of NPWT 

application. However, analysis was aff ected 

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 Krejčí 

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-

fi rmed that several types of NPWT from dif-

ferent manufacturers are used in the se-

lected medical facility. Unfortunately, data 

on the use of a specifi c 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 diff er 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 effi  ciency analysis. Because dif-

ferent types of devices need diff erent 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 diff erence 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 insuffi  cient 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 diff erent aetiologies, but there are 

diff erences 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 diff erent 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 signifi cantly infl uenced 

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 benefi t 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 infl uence 

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-

cifi c nursing dia gnosis 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 fi ndings, specifi c steps were im-

plemented – educational workshops for 

physicians and non-medical health profes-

sionals focused on the eff ective 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 
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it is not underused or overused based on 

treatment results and comparison with data 

available from other studies.
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