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ABSTRACT

Introduction-Negative pressure wound therapy is a way of treating wounds using a vacuum-assisted system that is
applied over the wound bed and helps expedite wound healing process.

Objective-The objective of this study is to understand the contents of Negative pressure wound therapy reports in
Tikur Anbessa Specialized Hospital.

Method-Patients who have been admitted to Orthopedics ward for various musculoskeletal pathologies and
treated with wound Vacuum assisted therapy (VAT) have been included in this study Descriptive analysis of these
case series was performed with data obtained from nursing follow-up forms and serial pictures.

Result-The report included 28 patients, out of whom 18 were men, and 10 were women.71% of patients were be-
tween the age of 15-49, 4 patients between the age of 50-65, 2 pediatric patients under 15 years and 2 patients
above the age of 65. More than half of the patients ,52 %, in the report had dressing changes up to 5 times and
48% required between 5-10 times. According to the report the most common cause of injury is road traffic injuries,
16 patients. The second most common cause is bullet injury, followed by falling down accidents in 4 patients. The
average percentage of reduction in size was 49%, with a maximum of 94% on one patient, and a minimum of 0 %
on 5 patients. Wounds were covered with primary closure in 11, secondary intention in 10, and skin graft was done
for 7 patients. The report did not include other parameters.

Conclusion-Reporting of patient progress on negative pressure wound therapy needs to be more detailed, inclu-
sive of more variables, and this requires creating a formal database to be used uniformly among care givers.
Keywords- Negative pressure wound therapy, wound healing, Trauma

INTRODUCTION

Treating patients with a high degree of soft tissue in-
jury is a common practice in a day to day practice in

moisture out of the wound bed with the application
of pressure, an electrically driven power source
that creates the optimum preset pressure conducive
to wound healing, and a connecting tube that is

orthopedics. With the increasing number of patients
sustaining trauma to the soft tissue together with dif-
ferent degrees of skeletal injuries, creating an effec-
tive wound care strategy is very critical. Negative
Pressure Wound Therapy (NPWT) has been proved to
be an effective tool to wound care as it decreases
wound exudates and edema, increases the formation
of new blood vessels, potentially minimizes the num-
ber of contaminating bacterial colony in the wound,
and decreases the wound size significantly which al-
lows for early definitive care (1). It can be used to
treat a wide range of both acute traumatic, burn, surgi-
cal wounds, and chronic difficult to treat pressure ul-
cers.

Since the first report of NPWT device use in 1997 by
Argenta and Morykwas, there has been a lot of change
in the design but the basic structural framework of this
device includes a foam dressing that will be applied
on the wound which will shrinks while absorbing

attached to both ends (2). It is possible to apply
this device either intermittently or continuously.

Continuous application results in a faster wound
healing but causes more pain and discomfort to the
patient, the continuous application allows the
negative pressure wound therapy to be applied at a
set pressure constantly for the set period (2,3). The
most crucial part of the use of Negative pressure
wound therapy is to make sure that the vacuum
seal is intact and the pressure is optimal (2).

It has been shown that using NPWT is practical
and important in low-income countries as it de-
creases the length of hospital stay, and is patient-
friendly (2). Studies show that NPWT decreases
the time taken for a wound to heal compared to
conventional methods but has a higher material
cost (4).
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In spite of evidences supporting the use of NPWT,
many low-income countries including ours is still a
long way from implementing NPWT as a primary
wound care method due to the expensive price of the
devise and issues on availability including the need
for manpower required to train caregivers, even if
there are new initiatives undergoing in some Ortho-
pedic centers in Ethiopia (5).

Following the progress of a wound after various
types of wound care strategies involve some impor-
tant parameters including wound bed clinical appear-
ance (granulating, epithelializing, sloughing, ne-
crotic), wound size measurement, wound edges
(color, evidence of contraction), exudates, surround-
ing skin, presence of infection, and pain (6). One of
the most important parameter to use in assessing the
progress of wound healing is assessing the change in
wound size over time, multiple alternatives have
been studied according to inter and intra-observer
reliability, ease of usage and, reproducibility includ-
ing ruler measure, wound surface racing, computer-
ized planimetry, digital image analysis, three-
dimensional laser, optical coherence tomography,
and light imaging (7). The commonly used parameter
to follow wound progress in our setup is a clinical
judgment by the physician seeing the degree of new
granulation tissue formation, presence or absence of
gross infection, amount of exudates from the wound
bed, and subjective assessment of the wound size.

Assessing the wound size has been a subject of de-
bate because wound surfaces have different shapes
that do not fall into specific geometry and analyzing
a three-dimensional wound using two-dimensional
parameters underestimates the actual size of the
wound (8). Measuring wound size using rulers have
been easy to apply, cheap and fast but have been
shown to overestimate measurements by 10-44%
which increases with an increase in wound size, on
the other hand, measurement using manual tracing,
where a metric grid is used to measure the wound
size by counting the numbers of squares covered
under the surface area, has shown some inconsisten-
cies in deciding the actual values of partially filled
holes and proper cutting added to the fact that it is
time consuming (8). Using photography to measure
wound size by tracing wound edges from pictures
using a ruler or any other calibrations has shown
good inter and intra observer reliabilities despite
some shortcomings including underestimation of size
by about 10% especially in circumferential wounds
or those found in curves areas. It also allows for re-
peated measurement and uses for any future refer-
ence as it can easily be stored and accessed (8).
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It has been 9 years since the wound VAT initiative
has been started in our department but reporting on
the outcomes has not been done until after 8years
following the new collaboration with Peace Health
Wound care center, Seatle, USA, and the availabil-
ity of new designs of NPWT. Five nurses who are
trained to work with the NPWT appliance are in
charge of applying NPWT, according to the sugges-
tion by the physician in charge of the patient, and
follow the progress. Continuous application at a
constant pressure of 125mm-Hg is used and wound
covers are changed every 48 hours. In this study, we
are going to describe the profiles of patients who
underwent treatment with NPWT with their wound
profiles accessed through serial pictures. A total of
28 Patients are included in the study.

OBJECTIVES

The objective of this study is to understand the con-
tents of negative pressure wound therapy reports in
the department of Orthopedics. We also analyze
potential drawbacks that are impeding efficacious
reporting system.

PATIENTS AND METHOD

This study was conducted at the Tikur Anbessa Spe-
cialized Hospital, Department of Orthopedic and
Traumatology. It has 75 beds specifically for ortho-
pedic patients, and an outpatient clinic serving
11,945 Adult, 2812 Pediatric, and 2302 pediatric
club foot patients a year. This study is a prospective
descriptive study involving a cohort of 28 patients
who were admitted in the department for different
degrees of musculoskeletal injuries from February
2019 to September 2020, and has a progressive fol-
low up picture of their wounds, taken after every
wound care. Every patient with a follow up picture
and progress report was included.

Demographic and medical data were collected from
patients charts during their initial encounter with the
responsible nurse in charge of wound care, consecu-
tive wound pictures were taken with each change of
wound VAC dressing were collected and wound
size was measured in two of the longest dimensions
(length and width) from the pictures. Verbal in-
formed consent was collected from each patient
during the time wound pictures were taken and the
patients included have fully agreed on the terms of
possible use of medical information and pictures for
academic purpose and ethical clearance was granted
by the department research committee. The data
collected was analyzed in SPSS-23.



RESULT

Out of the 28 patients, 18 were men, accounting for
65% and 10 of them, 35%, were women. The age dis-
tribution of the patients includes patients aged 15-49
making up for 71%, there were 4 patients between the
age of 50-65 years, we had 2 pediatric patients under 5
years and 2 patients above the age of 65.52 % of the
patients had wound VAC changed up to 5 times using
the intermittent method of application and 48% re-
quired between 5-10 times throughout their hospital
stay.
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The most common cause of injury is road traffic
accident, 16 out of the 28 patients, accounting for
57%, the second most common cause is bullet in-
jury-causing wounds in 6 patients, and falling
down accidents in 4 patients, one patient had a
tumor and another patient stick injury related
wounds (Figure-1).
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Figure 1: Summary of the most

commonly reported causes of

wounds requiring negative pressure
therapy among patients in Orthope-

dics department.
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The average percentage of reduction in size, as calcu-
lated from initial and final wound sizes, which were
estimated from pictures of the wounds was 49%, there
was a maximum of 94%, and a minimum of 0 % where
there was no apparent change in the surface area of the
wound on 5 patients, the wound beds were subse-
quently covered with primary closure in 2 patients,
healing with secondary intention in 2 and skin graft
was done for one patient. Out of the rest of 22 patients,
8 patients or 33% had up to 50% reduction in wound
surface area and the rest 14 patients had more than 50%
reduction.

Out of the 15 patients with more than 50% reduc-
tion of wound size only 4 of them, and from
among patients with under 50% reduction only 3
out of the 13 patients required skin grafting for
final closure (Table 1). There has been missing
data on the type of emergency stabilization sur-
geries done for these patients, but 11 patients
were reported to have external fixation done dur-
ing their initial visits.

Table-1: Table summary of the correlation between the average change in size of wounds after negative pressure
therapy, in percentage, with the final treatment required for wound closure.

Percent wound
size change

Final outcome of the wound

skin graft  primary closure  skin graft Total
0-49% 3 7 3 13
50-100% 4 3 8 15

7 10 11 28




Ten patients underwent primary wound closure and 11
patients had healed with secondary intention the re-
maining 7 had surgery for coverage with skin graft
after they completed the required numbers of negative
pressure therapies. 6 out of the 10 patients whose
wounds were treated with primary closure underwent
a total of 5-10 VAC therapy and 7 out of the 11 pa-
tients healed with secondary intention had up to 5
rounds of VAC treatment. Of the 7 wounds closed
with skin graft, 4 patients had 1-5, and the rest 3, 5-10
of VAC therapy changes in total.

DISCUSSION

A prospective descriptive study done on the pattern of
injuries in public health facilities in Addis Ababa,
Ethiopia which included 40,572 patients showed that
road traffic injury is the most common cause of injury
among 15-49 years old patients, even though fall
down accidents were the commonest cause of injuries
in general followed by road traffic (9). A cross-
sectional study which was done to analyze the pattern
of injury among trauma patients’ different age and
gender in southern Iraq also revealed 75% of the pa-
tients were between 15 to 44 year old, supporting the
idea that most patients sustaining injuries are mostly
young people (10).

A systematic review done on trauma in Ethiopia stated
that the majority of traumas happen on the active
group between 15-59 years of age and 2/3 occur in
men with only a small percentage occurring in women
(11). These studies show confirming more injury
among the young age group, and males are supported
by many studies. In addition the commonest causes of
injury in our study including road traffic injury, and
fall down accident are the most commonly encoun-
tered causes of injury .Bullet injury, even if it’s one of
the commonest causes in this study it doesn’t reflect
on the everyday encounter.

Even though our reports are done using the number of
VAC sessions required to achieve target wound size
and condition, it is difficult to compare the findings
with the results of other facilities with similar experi-
ence as majority of the reports included the total days/
hours used instead of the number of VAC changes to
compare outcomes. Calculating the percentage change
in wound size was not standardized and reliable
method of calculating the change in wound size was
unavailable which is vital in tracking progress and
understanding the effectiveness of wound care we
provideOur reporting system lacked other important
variables that should be included in the patient data
including the time between injury and administration
of antibiotics or surgical intervention like Incision and
debridement, detailed characterization of
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the fracture and soft tissue injury, type of NPWT
used, presence or absence of signs of infection, the
progress of pain as reported by the patient, the total
duration of hospital stay, number of operation
room visits, effect it has on quality of life using
patient-reported outcome measures, the total cost
of inpatient service. In addition there is a need to
establish standard method of collecting wound site
pictures to be used by everyone following patients
to decrease the difference in quality and coverage
of pictures taken. It is beyond the scope of this
study to focus on the variables with the most effect
on patient outcome and progress on wounds but it
will be utmost importance to be all inclusive in the
reporting mechanism.

Conclusion — Even though Negative pressure
wound therapy has been used in dealing with both
traumatic and atraumatic wounds in the department
there is no standard reporting and follow up system
in place. Properly following each individual's pro-
gress and keeping a record is vital in understanding
the shortcomings and improve. It appears more
suitable to report the total number of VAC changes
as the days required to have the wound clean and
ready for definitive closure which will give a more
reproducible way of following wound condition.

Recommendation —We recommend establishing a
better wound care report system should include
creating wound care only database where patients
will be enrolled in since the first day of NPWT
application with, important demographic and
clinical data vital for follow up and future research
activities. Wound pictures should be taken and
uploaded and any change in wound parameters
should be documented as well, and after the patient
finishes NPWT the final outcomes including de-
finitive wound coverage should be documented.
This way a database that can uniformly be used in
any facility that utilizes NPWT will be available
for any future research and helps in understanding
what our patients require to get effective wound
care that improves their quality of life.
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