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Abstract: Objective: To study the advantages and benefits of oxygen-irrigated wound negative pressure in the treat-
ment of chronic wounds. Methods: A total of 76 patients with chronic wounds were enrolled and divided into control 
and observation groups. The patients in the control group were treated with wet dressings while the patients in the 
observation group were treated with oxygen-irrigated wound negative pressure along with wet dressings. The wound 
healing rate, the healing time, and the Pressure Ulcer Scale for Healing (PUSH) scores were compared between 
the two groups at different times. Results: The wound healing rate in the observation group was significantly higher 
than it was the control group (P<0.05), and the healing time, total treatment cost, and dressing change frequencies 
were significantly lower than they were in the control group (all P<0.05). The granulation tissue coverage area in 
the observation group was significantly higher than it was in the control group (P<0.05) after the treatment, but the 
PUSH scores, wound area, wound depth, and pH of the exudation were significantly lower (all P<0.05). Conclusions: 
Oxygen-irrigated wound negative pressure improves the microenvironment in chronic wounds, contributes to the 
growth of granulation tissue, and improves the wound healing rate.
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Introduction

Chronic wounds are wounds in which the three 
stages of normal healing are incomplete due to 
various factors, and the wounds are in a state 
of persistent pathological inflammation. Such 
wounds are difficult to heal even after active 
interventions and symptomatic treatment. The 
etiology of chronic wound formation is complex, 
and includes systemic, local, and environmen-
tal factors [1]. Chronic infection and bacterial 
biofilm formation are important reasons for 
chronic wound development. 

Studies have confirmed that chronic wounds 
are unable to repair their complete anatomical 
structure and function in time, resulting in pro-
longed hospitalization. This may not only cause 
serious mood swings and reduce the patients’ 
quality of life, but it may also significantly in- 
crease the risk of developing cancer [2]. 
Traditional systemic antibiotics are ineffective 
in reaching a therapeutic antimicrobial concen-
tration in the wound, and they can increase the 

risk of endogenous opportunistic infections. 
Since 1962, when Dr. Winter discovered that 
polyethylene can accelerate the keratinization 
rate of pig wounds, the theory of wet healing 
has been widely studied and used in clinical 
practice. Research has shown that wet dress-
ings have many incomparable advantages over 
dry dressings [3]. They not only promote the for-
mation of wound epithelial cells and the growth 
of granulation tissue, but they also reduce scab 
and scar formation and provide an ideal envi-
ronment for wound healing. Negative pressure 
wound treatment technology is an effective 
method for treating acute and chronic wounds 
as well as war injuries. It absorbs the necrotic 
tissue and exudates from the wound using neg-
ative pressure, and it promotes local blood cir-
culation in the wound and eventually acceler-
ates the growth of wound granulation tissue. 
The negative pressure absorption device can 
also act as a wound protective film to avoid 
exposure to infectious agents [4]. However, neg-
ative pressure can lead to hypoxia, and whether 
the hypoxic environment can promote wound 
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healing is controversial. According to one study, 
the hypoxic environment can increase the risk 
of anaerobic bacterial infection and further 
deteriorate the wound healing process [5]. 
Hence, a new model of aerobic negative pres-
sure therapy for wounds has been developed. 
Aerobic negative pressure therapy is a new 
treatment mode which combines negative 
pressure therapy and continuous oxygen thera-
py to avoid the negative effects of the hypoxic 
environment on wound healing.

In recent years, some progress has been made 
in treating chronic wounds with wet dressings 
in combination with oxygen-irrigated wound 
negative pressure [6]. However, there is still a 
lack of sufficient evidence outlining this meth-
od’s benefits compared to traditional wet dress-
ings. Hence, in this study we have evaluated 
the advantages of oxygen-irrigated wound neg-
ative pressure in combination with wet dress-
ings  compared to a standalone wet dressings 
in treating chronic wounds.

Material and methods

General data

Seventy-six patients who came to our hospital 
with chronic wounds from October 2016 to 
February 2019 were enrolled as the study sub-
jects. Inclusion criteria: 1) the patients met the 
diagnostic and classification criteria for chronic 
wounds [7]; 2) were between 18 and 80 years 
old; 3) met the indications of oxygen-irrigated 
wound negative pressure and wet dressings; 4) 
had no serious cardiovascular and cerebrovas-
cular, liver, kidney, lung or any other substan-
tive organ tissue diseases; 5) volunteered to 
participate in the study, and signed the 
informed consent form. Exclusion criteria: 1) 
patients with untreated osteomyelitis, dry gan-
grene, precancerous lesions or wound carcino-
genesis; 2) patients with systemic infections 
and on active antibiotic treatment; 3) patients 
with active hemorrhages or obvious nerve 
exposure in the wounds; 4) patients with a his-
tory of poor compliance; 5) patients suffering 
from malnutrition, malignant tumors, or other 
diseases affecting wound healing. The patients 
were randomly divided equally into a control 
group and an experimental group (both n=38). 
There were 23 males and 15 females in the 
control group, aged 29-77 years, with a mean 
age of 61.93±6.86 years. The wound types in 

this group included 16 postoperative incision 
cases, 11 IV-degree pressure sore cases, 9 
trauma cases, and 2 other cases. There were 
22 males and 16 females in the experimental 
group, aged 32 to 79 years, with a mean age of 
61.74±6.93 years. The wound types in this 
group included 16 incision cases, 11 IV-degree 
pressure sore cases, 9 trauma cases, and 2 
other cases. There were no significant differ-
ences between the two groups in terms of gen-
der, age, or wound type. This study was 
approved by the Ethics Committee of The First 
People’s Hospital of Wenling.

Experimental methods

The patients in the control group were only 
treated with wet dressings. The patients in the 
experimental group were treated with wet 
dressings and with oxygen-irrigated negative 
pressure using the following process. First, the 
chronic wound was thoroughly cleaned and 
debrided. Then, the depth and area of the 
wound were measured. An appropriate wet 
dressing was selected to cover the wound. 
Ladder connection pipes, drainage pipes, oxy-
gen irrigated pipes, negative pressure suction 
pipes, and other pipes were detained, and the 
wound edge and pipeline were closed with a 
transparent film dressing. The transparent 
dressing extended 2 cm from the wound’s 
edges. After the wound treatment was com- 
pleted, A ZN50 Intelligent Trauma Negative 
Pressure Comprehensive Treatment Instrument 
(Shandong Chuangkang Biological Technology 
Co., Ltd) was used and applied on the affected 
area for negative pressure suction. The nega-
tive pressure device and the drainage pipe 
were connected to the two ends of the three-
way pipe, respectively. The negative pressure 
treatment parameters were as follows: nega-
tive pressure minus 120-130 mmHg; intermit-
tent negative pressure suction mode for 5 
min/2 min interval; 24 h/d; procedure lasting 
14 days; the dressing and pipeline replacement 
was done every 3 days. At the same time, oxy-
gen therapy on the wound healing apparatus 
was given on this basis: oxygen flow rate (3 L/
min), temperature (27°C), humidity (65.0%), 
and 24 hours’ continuous oxygen treatment for 
14 days. Typical cases are shown in Figure 1.

After the treatment, the patients were followed 
up monthly in the outpatient department for 3 
months. The non-healing patients received a 
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re-treatment, and their healing time was not 
included in the evaluation.

Experimental indicators and evaluation criteria

1) The baseline data, such as wound tempera-
ture, duration time, bacterial positive rate, fat 
liquefaction, diabetes mellitus, obesity, hyper-
tension, and previous treatment duration were 
compared between the two groups. 2) The 
wound healing rate, healing time, total treat-
ment cost, and dressing replacement frequen-
cies of the two groups were compared after 3 
months of treatment. The dressing replace-
ment criteria were as follows: bleeding, exuda-

area/wound area * 100.0%. The wound healing 
was considered complete when the entire area 
was covered with wound epithelium, and no oxi-
dative reaction was observed when 3.0% hydro-
gen peroxide was applied to the wound [8].

Statistical methods

SPSS21.0 software was used to analyze all the 
raw data in this study. The data were expressed 
in the form of _x±sd. Independent sample t 
tests were used for the comparisons between 
the two groups, and multiple time points were 
analyzed using repeated measurement analy-

Figure 1. The negative pressure treatment of oxygen-irrigated wounds. A. Chronic wounds after cesarean section 
before treatment; B. During the negative pressure treatment after the cesarean section; C. Negative pressure treat-
ment after the cesarean section, 1 month later.

Table 1. Comparison of the baseline data

Group Control group 
(n=38)

Experimental 
group (n=38) P

Wound temperature (°C) 31.93±0.56 32.02±0.59 >0.05
Duration time (weeks) 11.41±1.40 11.63±1.51 >0.05
Bacterial positive rate (%) 27 (71.05) 29 (76.31) >0.05
Fat liquefaction 15 (39.48) 17 (44.74) >0.05
Diabetes mellitus 20 (52.63) 22 (57.89) >0.05
Obesity 26 (68.42) 25 (65.79) >0.05
Hypertension 17 (44.74) 18 (47.37) >0.05
Previous treatment duration (days) 9.47±0.66 9.53±0.70 >0.05

Table 2. Comparison of the wound healing rate, healing time, total 
treatment cost, and dressing change frequency

Group Control group 
(n=38)

Experimental 
group (n=38) t/χ2 P

Wound healing rate (n, %) 23 (60.53) 34 (89.47) χ2=8.491 0.003
Wound healing time (days) 39.64±5.82 26.71±4.06 t=11.232 0.000
Total treatment cost (RMB) 8367±1538 6013±1065 t=9.647 0.000
Dressing change frequency 17.98±5.60 9.74±3.38 t=7.765 0.000

tion, pressing pain, or other 
signs of infection, and the 
integrity of the dressing 
being damaged, wet or 
loose. 3) We recorded the 
healing scores, wound 
areas, wound depths, pH 
of the exudate and gr- 
anulation tissue coverage 
in the two groups before 
and after the treatment for 
3, 7, 10, and 14 days. The 
Pressure Ulcer Scale for 
Healing (PUSH) was used 
to assess the patients’ 
wound healing scores, 
including the wound sur-
face areas, 24-hour wound 
exudate volumes, and tis-
sue types. The higher the 
score calculated by PUSH, 
the worse the wound heal-
ing. Granulation tissue cov-
erage = granulation tissue 
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ses of variance combined with post hoc 
Bonferroni tests. The individual counts were 
expressed using percentages. Chi-square tests 
were performed between groups to evaluate 
the differences between the different parame-
ters measured for wound healing. A difference 
was considered statistically significant when 
P<0.05.

Results

Comparison of the baseline data

The wound temperature, duration time, bacte-
rial positive rate, fat liquefaction, diabetes mel-

group (P<0.05). The healing time, total treat-
ment cost, and dressing replacement frequen-
cies in the experimental group were significant-
ly lower than they were in the control group (all 
P<0.05) (Table 2).

Comparison of the PUSH scores at different 
time points before and after the treatment

There was no significant differences in the 
PUSH scores between the two groups before 
and 3 days after the treatment (both P>0.05). 
However, at 7, 10, and 14 days after the treat-
ment, the experimental group’s PUSH scores 
were significantly lower than those of the con-
trol group (all P<0.01). Details are shown in 
Table 3 and Figure 2.

Comparison of wound areas at different time 
points before and after the treatment

There was no significant difference in the 
wound areas between the two groups before 
and 3 days after the treatment (both P>0.05). 
However, after 7, 10, and 14 days of treatment, 
the wound areas in the experimental group 
were significantly lower than they were in the 
control group (all P<0.01), as shown in Table 4 
and Figure 3.

Comparison of the wound depths at different 
time points before and after the treatment

There was no significant difference in the 
wound depths between the two groups before 
and 3 days after the treatment (both P>0.05). 
However, at 7, 10, and 14 days after the treat-
ment, the wound depths in the experimental 

Table 3. Comparison of the PUSH scores at different time points 
before and after the treatment (

_
x±sd)

Group Control group 
(n=38)

Experimental 
group (n=38) t P

Before treatment 15.23±1.60 14.83±1.56 1.103 0.273
3 d after treatment 11.93±1.40 11.46±1.03 1.667 0.100
7 d after treatment 10.87±1.22*,^ 8.43±1.12*,&,^ 9.082 0.000
10 d after treatment 9.53±1.02*,^,% 6.29±0.86*,&,^,% 14.97 0.000
14 d after treatment 7.61±0.73*,^,%,# 4.81±0.65*,&,^,%,# 17.659 0.000
F 9.473 15.391
P 0 0
Note: Compared with before treatment in the same group, *P<0.05; compared with 
control group at the same time point, &P<0.05; compared with 3d after the treatment 
in the same group, ^P<0.05; compared with 7d after the treatment in the same group, 
%P<0.05; compared with 10d after the treatment in the same group, #P<0.05; PUSH, 
Pressure Ulcer Scale for Healing.

litus, obesity, hypertension, 
and previous treatment 
duration baseline data 
between the two groups 
showed no significant dif-
ferences (all P>0.05), as 
shown in Table 1.

Comparison of the wound 
healing rates, healing 
times, total treatment 
costs, and dressing 
change frequencies

The wound healing rate in 
the experimental group 
was significantly higher 
than it was in the control 

Figure 2. Comparison of the PUSH scores at dif-
ferent time points before and after the treatment. 
Compared with before treatment in the same group, 
①P<0.05; compared with control group at the same 
time point, ②P<0.05; compared with 3 d after the 
treatment in the same group, ③P<0.05; compared 
with 7 d after the treatment in the same group, 
④P<0.05; compared with 10 d after the treatment 
in the same group, ⑤P<0.05; PUSH, Pressure Ulcer 
Scale for Healing.
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group were significantly lower than they were in 
the control group (all P<0.01), as shown in 
Table 5 and Figure 4.

Comparison of the granulation tissue coverage 
ratio at different time points before and after 
the treatment

There was no significant difference in the cover-
age of the granulation tissue between the two 
groups at 3 days post treatment (P>0.05). 
However, on the 7th, 10th, and 14th days post 
treatment, the granulation tissue coverage in 
the experimental group was significantly higher 
than it was in the control group (all P<0.01), as 
shown in Table 6 and Figure 5.

Discussion

The quality of wound healing is affected by 
many factors, including the treatment method, 
nursing, and self-function, etc. [9]. An accurate 
assessment of the wound parameters is par-
ticularly critical in improving the wound healing 
rate. For chronic wound treatment, a detailed 
assessment is needed, including what caused 
the wound, the initial wound manifestations, 
the pain, and the previous treatment and diag-
nosis history. A study has confirmed that tradi-
tional systemic antibiotics can increase the risk 
of endogenous opportunistic infections and 
have limited therapeutic effects on chronic 
wounds [10]. Since 1962, the theory of wet 
healing has drawn increased attention, and wet 
dressings have become widely used. Many 
studies have pointed out that the humid envi-
ronment created by wet dressings not only 
reduces the chance of infection, but it also has 
many unique advantages over dry dressings 
[11-14]. These include increasing the prolifera-
tion and migration of the peripheral epidermal 
cells, improving the oxygen tension, tempera-
ture, and humidity of the wound surface, and 
increasing the granulation tissue growth and 
angiogenesis. Wet dressings are conducive to 
wound necrosis tissue and fibrinolysis absorp-
tion, and they protect the nerve endings in the 
wound, thereby reducing pain. At the same 
time, dressings can provide exogenous nutri-
ents, promote the release of the immune and 
wound healing factors, and avoid cross-infec-
tion with the surrounding bacteria. A wet envi-
ronment can enhance the local bacteriostatic 
ability and help the formation and growth of 

Table 4. Comparison of the wound areas at different time points 
before and after the treatment (cm2, 

_
x±sd)

Group Control group 
(n=38)

Experimental 
group (n=38) t P

Before treatment 18.04±7.83 18.19±7.90 0.083 0.934
3 d after treatment 13.91±6.52 11.75±4.87 1.636 0.106
7 d after treatment 10.78±6.13*,^ 6.63±3.81*,&,^ 3.545 0.000
10 d after treatment 6.92±3.26*,^,% 2.86±1.83*,&,^,% 6.694 0.000
14 d after treatment 3.88±2.35*,^,%,# 1.69±1.44*,&,^,%,# 4.898 0.000
F 9.462 14.376
P 0 0
Note: Compared with before treatment in the same group, *P<0.05; compared 
with control group at the same time point, &P<0.05; compared with 3d after the 
treatment in the same group, ^P<0.05; compared with 7 d after the treatment in 
the same group, %P<0.05; compared with 10 d after the treatment in the same 
group, #P<0.05.

Figure 3. Comparison of wound areas at different 
time points before and after the treatment. Com-
pared with before treatment in the same group, 
①P<0.05; compared with control group at the same 
time point, ②P<0.05; compared with 3 d after the 
treatment in the same group, ③P<0.05; compared 
with 7 d after the treatment in the same group, 
④P<0.05; compared with 10 d after the treatment in 
the same group, ⑤P<0.05.

Comparison of exudate pH at 
different time points before 
and after the treatment

There was no significant differ-
ence in the exudate pH between 
the two groups before and at 3 
days after the treatment (both 
P>0.05). On the 7th, 10th, and 
14th days after the treatment, 
however, the pH of the exudate 
in the experimental group was 
significantly lower than it was in 
the control group (all P<0.01), 
as shown in Table 7 and Figure 
6.
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wound granulation tissue. Studies show that 
the infection rate in traditional dressings in 
traumatic wounds is as high as 7.1%, while the 
rate in wet dressings is only 2.6% [15]. At pres-
ent, wet dressings have proved to be useful in 
shortening the wound healing time, while reduc-
ing the patients’ wound pain and cost burdens 
for the treatment of pressure ulcers, lower limb 
venous ulcer wounds, diabetic foot ulcers, radi-
ation-induced skin injuries, and post-operative 
refractory wounds.

Negative pressure technology is a new method 
of wound treatment that has been utilized in 

while reducing the local tissue edema [17]. 
Negative pressure can increase the blood per-
fusion of the local tissue, ensure the moistness 
of the tissue around the wound, and accelerate 
the growth of granulation tissue and epithelial 
tissue repair. At the same time, the negative 
pressure maintained in a closed environment 
greatly reduces the risk of bacterial infection. 
Negative pressure devices also reduce the 
requirement of frequent medical care, reduces 
the waste of resources, and reduces the pain 
when changing dressings. However, whether 
the hypoxic environment created by the nega-
tive pressure technology can promote wound 
healing is controversial. A hypoxic environment 
can increase the risk of anaerobic bacterial 
infection and may worsen the wound healing 
environment. Therefore, a new model of aero-
bic negative pressure treatment has been 
developed for chronic wounds. Studies have 
shown that the partial oxygen pressure in the 
wound tissue is closely related to the quality of 
wound healing [18]. Although hyperbaric oxy-
gen therapy can significantly improve the par-
tial oxygen pressure in the wound tissue, it can 
also lead to the excessive release of reactive 
oxygen species (ROS), resulting in severe lipid 
peroxidation and ultimately an increase in 
wound tissue damage. Therefore, appropriate 
partial oxygen pressure is essential to promote 
wound healing. Ropaz et al. succeeded in treat-
ing anaerobic bacteria infected wounds with 
negative pressure in combination with local 
oxygen therapy for the first time in 2011 [19]. 
Hence, the combination of the two methods 
has been widely used since then in the treat-

Table 5. Comparison of wound depths at different time points 
before and after the treatment (cm, 

_
x±sd)

Group Control group 
(n=38)

Experimental 
group (n=38) t P

Before treatment 2.11±0.94 2.07±0.99 0.181 0.857
3 d after treatment 1.73±0.80 1.51±0.67 1.129 0.198
7 d after treatment 1.32±0.69*,^ 0.92±0.54*,&,^ 2.814 0.006
10 d after treatment 1.03±0.61*,^,% 0.65±0.43*,&,^,% 3.139 0.002
14 d after treatment 0.88±0.46*,^,%,# 0.42±0.27*,&,^,%,# 5.316 0.000
F 5.36 10.458
P 0 0
Note: Compared with before treatment in the same group, *P<0.05; compared 
with control group at the same time point, &P<0.05; compared with 3 d after the 
treatment in the same group, ^P<0.05; compared with 7 d after the treatment in 
the same group, %P<0.05; compared with 10 d after the treatment in the same 
group, #P<0.05.

Figure 4. Comparison of the wound depths at dif-
ferent time points before and after the treatment. 
Compared with before the treatment in the same 
group, ①P<0.05; compared with the control group 
at the same time point, ②P<0.05; compared with 3 
d after the treatment in the same group, ③P<0.05; 
compared with 7 d after the treatment in the same 
group, ④P<0.05; compared with 10 d after the treat-
ment in the same group, ⑤P<0.05.

recent years. It mainly uses a 
controllable negative pressure 
absorption device to form a 
closed vacuum environment 
between the connecting tube 
and the wound. It covers the 
wound with a transparent mem-
brane, removes contact bet- 
ween the wound and air and 
reduces infection, so as to 
accelerate wound healing [16]. 
Studies have confirmed that 
negative pressure technology 
has many therapeutic advantag-
es, including maintaining the 
active drainage and ensuring 
the timely drainage of wound 
exudation and necrotic tissue, 
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ment of wounds. It has been shown in clinical 
practice that the partial oxygen pressure in the 
wound tissue can be maintained at about 
50-100 mmHg by a continuous infusion of 2-3 
L/min of oxygen flow into the wound, thereby, 
increasing the local vasodilation, arterial par-
tial oxygen pressure, and molecular oxygen per-
meation [20]. A steady oxygen flow rate im- 
proves local oxygen partial pressure and the 
healing speed of wounds, but it has no oxygen 
toxicity. K Copeland et al. found that the total 
effective rate of local oxygen therapy for chron-
ic wounds such as diabetic skin ulcers, postop-
erative gangrene, bedsore ulcers, skin trans-
plantations, burns and frostbites was 59.4%, 
and the total amputation rate was only 2.4%, 

area by 42.64% on average [23]. In this study, 
we selected the  recommended oxygen flow of 
3 L/min, a temperature of 27°C, a humidity of 
65.0%, with a combination of negative pres-
sure technology and wet dressings to treat 
chronic wounds. The observations showed that 
the wound healing rate in the experimental 
group was 89.47%, significantly higher than the 
rate in the control group (60.53%). The healing 
time, total treatment costs, and dressing 
replacement frequencies in the experimental 
group were significantly lower than they were in 
the control group. In addition, the PUSH scores, 
wound areas, wound depths, granulation tissue 
coverage rate, and exudate pH are considered 
to be the parameters of wound healing. The 
observations showed that the PUSH scores, 
wound area, wound depth, and exudate pH in 
the experimental group were significantly lower 
than they were in the control group at 7, 10, and 
14 days after the treatment, while the granula-
tion tissue coverage rate in the experimental 
group was significantly higher than it was in the 
control group. In the initial stage of treatment, 
massive tissue exudation and tissue edema led 
to the increased diffusion of oxygen molecules 
[24]. Also, the presence of carrion in the wound 
can affect oxygen permeation, resulting in a 
slow healing of the wound area. Therefore, the 
improvement in the wound healing index is rela-
tively insignificant in the first few days. However, 
after 7 days of treatment, due to the improve-
ment in the wound exudation drainage and tis-
sue edema, the oxygen diffusion decreases 
significantly. The oxygen-irrigated negative 
pressure sealing therapy improves angiogene-
sis, tissue perfusion improvement, necrotic tis-
sue and exudation drainage, so as to increase 

Table 6. Comparison of the granulation tissue coverage ratio at 
different time points before and after the treatment (%, _x±sd)

Group Control group 
(n=38)

Experimental 
group (n=38) t P

3 d after treatment 11.76±2.17 12.72±2.60 1.747 0.084
7 d after treatment 15.93±4.30^ 22.48±5.13^,& 6.032 0.000
10 d after treatment 28.92±7.10^,% 37.81±6.93^,&,% 5.524 0.000
14 d after treatment 42.74±8.42^,%,# 58.49±9.68^,&,%,# 7.568 0.000
F 6.054 9.649
p 0 0
Note: Compared with control group at the same time point, &P<0.05; compared 
with 3 d after the treatment in the same group, ^P<0.05; compared with 7 d after 
the treatment in the same group, %P<0.05; compared with 10 d after the treat-
ment in the same group, #P<0.05.

Figure 5. Comparison of the granulation tissue cover-
age ratio at the different time points before and after 
the treatment. Compared with 3 d after the treat-
ment in the same group, ①P<0.05; compared with 
the control group at the same time point, ②P<0.05; 
compared with 3 d after the treatment in the same 
group, ③P<0.05; compared with 7 d after the treat-
ment in the same group, ④P<0.05.

suggesting that local oxygen 
therapy can improve the heal-
ing of chronic wounds [21]. Bsc 
et al. showed that local oxygen 
therapy can significantly short-
en the healing time of refracto-
ry diabetic foot ulcers and lead 
to their complete recovery [22]. 
Bradbury et al. also showed 
that a local negative pressure 
device could promote the 
growth of granulation tissue in 
chronic wounds such as leg 
ulcers and nervous foot ulcers, 
relieve wound pain and exu-
date, and reduce the wound 
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the proliferation of granulation tissue around 
the wound and accelerate wound healing. 
Therefore, necrotic tissues and carrion should 
be removed thoroughly before starting oxygen-
irrigated negative pressure sealing therapy, 
thereby increasing oxygen penetration into the 
wound tissue and promoting granulation tissue 
growth and wound healing [25]. 

However, due to the small size of the cohort, 
the short intervening time, and the lack of long-
term follow-up observations, this study’s con-
clusion has some limitations. The observations 
in this study need to be replicated in a larger 
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