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Identification 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,
observacnf deskriptivni studie z dat z nemocni¢nich zaznamu pacientd Chirurgické kliniky FN Brno.
Vysledky: V prizkumu bylo identifikovédno celkem 104 pacientl Ié¢enych pomoci NPWT. Prameérny
vek pacient( ¢inil 66,7 let (min. vék 27, max. vék 93). Priimérna doba hospitalizace byla 30,2 dni (min.
6, max. 145 dnf) a prdmérna délka NPWT byla 20,6 dni (min. 4, max. 76 dnf). Celkem u 31 pacientl
(29,8 %) byla shodné délka hospitalizace a aplikace NPWT a u 27 pacientl (26 %) byl souc¢asné
zaveden bariérovy rezim. Etiologie vzniku rény byla riznd. Onemocnéni gastrointestindlniho
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 vSech pacientl byl vyuzit pfistroj 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 dokumentovény 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
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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-

S44
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Tab. 1. Characteristics of the identified patient sample.
. , Length of Length of NPWT  Mean wound
Gender Patients’ age T o .
Wound type (female/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) 31/33 644 26 18 13.8x49x 4.8
pressure ulcers (N = 3) 1/2 67 25 213 8.7x55x%x47
vascular etiology wounds (N = 34) 13/21 71.6 40.5 25.7 11.8%x58x%x26
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 5¢cm,
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 Il, 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

lland 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.
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