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Complications associated with 
postoperative dressings: a clinician’s 
perspective

ABSTRACT
Background Medical adhesive-related skin injuries (MARSI) 
are a relatively new category of skin trauma recognised to 
occur in postoperative settings. Protecting against MARSI 
is important since they may impact negatively on patient 
outcomes and significantly add to the cost of treatment. 
Despite this, evidence to guide best practice in postoperative 
wound care dressings is limited. In this study we therefore 
aim to quantify clinicians’ perceptions of the frequency and 
severity of postoperative MARSI.

Method Australian clinicians with experience of working with 
postoperative wounds in the past 12 months completed an 
anonymous online questionnaire.

Results Over a quarter (27%) of patients with postoperative 
wounds were estimated to have experienced a MARSI over 
the past 12 months. Complications were least likely to be 
associated with silicone adhesives and were most frequently 

associated with polyurethanes and acrylates. The most 
frequent complication observed was pain.

Conclusion Whilst it is reassuring that complications are 
less likely to be associated with silicone, a commonly used 
dressing adhesive, it is of concern that two other frequently 
used adhesives – acrylates and polyurethanes – have the 
highest association of complications. Shifting to using more 
silicone adhesives could reduce the economic burden of 
postoperative complications and improve patient outcomes 
by reducing MARSI-associated pain.

What is already known on this topic

Complications from the effective management of surgical 
wounds may arise from the dressing itself, particularly the 
adhesive used to keep the dressing on the skin, although the 
exact nature and extent of these is still to be investigated. 
Whilst our understanding of MARSI is emerging, the evidence 
to preference the use of one wound dressing over another is 
limited. Given the potential human and economic costs of 
postoperative complications, it is important that the nature 
of surgical site healing complications related to different 
dressing types continues to be investigated.

What this manuscript contributes

This paper reports the observations of Australian clinicians 
– predominantly nurses – involved in postoperative wound 
care. Importantly, our findings provide estimates of:

•	 The extent of MARSI for postoperative wounds in Australia.

•	 The most common types of MARSI seen in postoperative 
wound care.

•	 The type of complication associated with different 
adhesives.

BACKGROUND
The World Health Organization (WHO) describes surgical 
care as “an indispensable component of a functioning 
health system”1. However, surgery is associated with a 
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high economic cost related to the need for skilled human 
resources, specialist supplies and infrastructure so, perhaps 
not surprisingly, the majority of operations (59%) take place in 
high-income countries1. However, this essential component 
of health management has been observed to increase on an 
annual basis across both high- and low-income countries; 
from 2004–2012 this increase was calculated to be in the 
region of 38%, with the total global volume of operations 
estimated to be between 266.2–359.5 million1. In Australia, 
25% of hospitalisations involve some form of surgery, with 
2.7 million – both elective and emergency – operations 
having taken place in 2015–20162.

Postoperative wound care plays an important role in reducing 
the complications associated with surgical wound healing, 
including surgical site infection, wound dehiscence and/
or haematomas3. Protecting against healing complications 
after surgery is important since these may increase length 
of hospital stay, negatively impact on patient outcomes, and 
significantly add to the cost of treatment4,5.

Surgical wounds heal by primary intention when the wound 
edges are brought together and secured6. Often wound 
dressings are also applied after a wound is closed. Use of 
dressings in this way generally assumes that they provide a 
barrier from environmental contamination, reducing the risk 
of infection4. Wound dressings may also absorb exudate, 
offer physical support and protection, facilitate wound 
observation, and meet a patient’s desire that their wound be 
covered4,6.

However, whilst wound dressings therefore provide some 
benefit for postoperative patient care, they may also add to 
postoperative complications. It has long been recognised 
that skin trauma may occur as a result of dressing adhesives, 
although the categorisation of these as medical adhesive-
related skin injuries (MARSI) is relatively new7. MARSI are 
recognised to occur across all care settings, and to play 
a significant role in patient safety8. MARSI occur when 
superficial layers of skin are removed by the medical dressing 
adhesive, resulting in threats to skin integrity, which include 
skin tears, or a reaction such as the formation of vesicles. 
They also cause pain, increase the risk of infection, may 
increase wound size, and delay healing.

There are many different types of wound dressings available9. 
However, to date, there is limited evidence to preference the 
use of any one specific wound dressing type postoperatively, 
particularly in regard to the avoidance of MARSI4,6. Indeed, 
there is generally a lack of evidence to guide best practice 
in post-surgical wound care dressings10,11. Studies that have 
been undertaken generally include small sample sizes, low 
event rates, and are at high or unclear risk of bias4,6. This 
lack of clear evidence led the most recent Cochrane review 
to recommend that decisions on postoperative wound 
dressings be based on dressing costs and the need for 
management of specific symptoms such as absorption of 
exudate6.

Postoperative care may also include the use of a peripheral 
intravenous (IV) device. Complications from IV sites have 
also been highlighted as a risk to patient care, particularly 
in relation to infection12. This is thought to result either 
from normal skin flora bacteria migrating into the puncture 
wound at the time of insertion, or from the penetration of 
outside organisms post-insertion. Thus, there are two key 
components to IV site management if complications are to 
be avoided – the skin disinfection method used before the IV 
is inserted, and the type of dressing used to cover the site 
and protect it12.

Given the limited evidence available regarding postoperative 
wound/IV dressings, it is important that the nature of surgical 
site healing complications and use of different dressing types 
continues to be investigated. The experience of clinicians 
who work with postoperative wounds is an important aspect 
of evidence which should be considered. For example, it is 
essential to know if actual practice is in line with that which 
is agreed ideal in policy or practice terms and, if not, why 
not. This study was therefore designed to quantify clinicians’ 
perceptions of the frequency and severity of postoperative 
wound healing complications – including IV wounds – and 
associations with the use of different dressing adhesives. 
Specifically, it aimed to address the following research 
questions:

•	 What is the frequency and severity of post-surgical 
primary intention wound healing complications that can 
be linked, at least in part, to dressing adhesives?

•	 What is the frequency of post-surgical primary intention 
wound healing complications associated with each 
dressing adhesive type?

•	 What is the frequency and severity of IV wound 
complications that is linked, at least in part, to dressing 
adhesives?

•	 What is the frequency of IV wound complications 
associated with each dressing adhesive type?

We also sought to describe:

•	 How decisions are made about the use of specific 
dressing types within participants’ workplaces.

•	 How frequently each dressing and adhesive type is used, 
both in the management of post-surgical wounds healing 
by primary intention and the management of IV sites.

•	 If participants had received training and education in the 
use of different dressing types and, if so, where from.

METHOD
Participants were recruited using self-selection sampling 
methods via an embedded survey link on the Wounds 
Australia website. Wounds Australia is the peak body for 
wound care and management in Australia, and engages in 
advocacy, education and research. Potential participants 
were also contacted via the Wounds Australia members’ 
emailing list. Eligible participants were clinicians who had 
had experience of working with postoperative wounds and/
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or IV wounds in the past 12 months. Ethical approval for the 
study was provided by the University of Canberra Human 
Research Ethics Committee (project number 17-166).

RESULTS
Surveys were completed by 100 respondents, of which 77 
were eligible for analysis (mean age 45 years). The sample 
comprised predominantly female (93%) nurses (95%). 
Participants were recruited from across Australia, with 
surveys submitted predominantly from Queensland (31%), 
the Australian Capital Territory (24%) and Victoria (22%).

Perceived frequency and severity of post-surgical primary 
intention wound healing complications linked to dressing 
adhesive

According to survey respondents, an estimated 27% of all 
patients with postoperative wounds whom they had cared 
for over the past 12 months had experienced complications 
linked, at least in part, to the dressing adhesive, with 8% of 
these infections being rated as severe. In addition, 27% of 
patients with fragile skin were estimated to have experienced 
healing complications caused, at least in part, by the 
dressing adhesive. As demonstrated in Table  1, pain was 
believed to be the most frequently experienced complication, 
closely followed by irritant contact dermatitis.

Perceived frequency of post-surgical primary intention 
wound healing complications associated with each dressing 
type

As demonstrated in Table 2, complications were perceived to 
be most frequently associated with rubber-based adhesives, 
polyurethanes and acrylates. They were least likely to be 
associated with silicone or hydrogels.

The type of complication most commonly associated with 
each adhesive is shown in Table 3. This shows that irritant 
contact dermatitis, skin stripping, tension injuries, skin 

tears were perceived to be more commonly associated 
with acrylate and polyurethane than any other adhesive. 
Maceration was more commonly linked to hydrocolloids and 
acrylates.

Perceived frequency and severity of IV wound complications 
linked to dressing adhesive

According to survey respondents, an estimated 25% of all 
patients with IV wounds whom they had cared for over the 
past 12 months had experienced complications linked, at 
least in part, to the dressing adhesive, with 9% of these 
being rated as severe. As demonstrated in Table  4, the 
common complications were irritant contact dermatitis, skin 
tears and skin stripping.

Perceived frequency of IV wound complications associated 
with each dressing adhesive type

Key findings for IV dressings were that the most common 
adhesives used for IV wounds were acrylates (38%); 
therefore, unsurprisingly, complications were observed to be 
most commonly associated with this dressing type (20%).

Use of specific dressing types within the workplace

Key findings regarding dressing decisions were that 
postoperative dressing choices were made mainly by the 
operating surgeon (28%), the attending nurse (24%), or 
a specialist nurse (13%). In contrast, decision-making 
regarding IV device dressings was more likely to be made by 
the attending nurse (18%) than the attending medical officer 
(3%).

Frequency each dressing and adhesive type is used in the 
management of post-surgical wounds healing by primary 
intention

Table 5 shows that the most common types of dressing used 
for post-surgical wounds were waterproof dressings (66%), 
island dressings (44%) or foam dressings (31%), whilst 
the most commonly used adhesives were silicone (24%), 
polyurethane (20%) and acrylates (19%) as shown in Table 6. 
Rubber-based adhesives were reported to be rarely used, 
comprising only approximately 2% of dressing adhesives. 
Figure  1 shows the proportion of patients experiencing 

Table 1. Mean estimated proportion of patients experiencing 
specific complications linked to dressing adhesives.

Complication Percentage of patients

Pain 30%

Irritant contact dermatitis 27%

Maceration 21%

Skin stripping	 21%

Tension injury/blister 20%

Allergic dermatitis 17%

Skin tear 14%

Infection 13%

Dehiscence 9%

Folliculitis 7%

Adhesive type Percentage of 
complications

Rubber-based adhesive 35%

Polyurethane 28%

Acrylates 22%

Hydrocolloids 12%

Silicone 10%

Hydrogels 6%

Table 2. Mean estimated proportion of complications linked to 
specific dressing adhesives.
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complications for the three most commonly used dressing 
adhesives. This demonstrates that more complications are 
associated with polyurethane and acrylates than with silicone.

Frequency each dressing and adhesive type is used in the 
management of IV sites

Key findings for IV dressings and adhesives were that the 
most common dressing type used to protect IV wounds was 
a film dressing, with acrylates the most common adhesive 
(38%).

Training and education in the use of different dressing types

Less than half of all clinicians had received training in the 
use of different dressing types in the past 12 months. 
Training was predominantly provided by a dressing company 
representative (38%), an in-house trainer (24%), or another 
source such as an online module or a colleague (31%). 
Training source was not specified by 7% of respondents.

DISCUSSION
According to the clinicians who responded to this survey, 
over a quarter (27%) of patients with postoperative wounds 
healed by primary intent are estimated to have experienced 
complications linked, at least in part, to the dressing 
adhesive. The rate of complications was estimated to be 
the same for patients with fragile skin (27%). Complications 
were observed to be most frequently associated with two 
of the most commonly used adhesives, polyurethanes and 
acrylates, and one rarely used adhesive, rubber. They were 
least likely to be associated with another commonly used 
adhesive, silicone.

These findings are in line with empirical studies – 
including double-blind randomised control trials – that 
have demonstrated fewer complications such as allergic 
reactions, skin tears and pain to be associated with silicone 

Table 3. Proportion of patients experiencing complications linked to specific dressing adhesives.

Complication / adhesive type Acrylates	 Polyurethane Hydrocolloids Silicone Hydrogel Rubber-based

Irritant contact dermatitis 14% 12% 3% 7% 3% 3%

Skin stripping 14% 11% 7% 2% – –

Tension injuries/blisters 12% 11% 3% – 2% 5%

Skin tears 12% 9% 3% 2% – 3%

Maceration 10% 4% 12% 9% 7% 5%

Pain 9% 9% 5% 3% 3% 3%

Allergic dermatitis 7% 7% 3% 7% – 3%

Infection 2% – 2% 3% 2% –

Dehiscence 2% – 3% – – –

Folliculitis – 2% – – – 2%

Table 4. Mean estimated proportion of patients experiencing 
specific complications linked to IV dressing adhesives.

Complication Percentage of patients

Irritant contact dermatitis 16%

Skin tears 16%

Skin stripping 15%

Allergic dermatitis 13%

Folliculitis 10%

Tension injury/blister 10%

Maceration	 7%

Infection 6%

Table 5. Dressing type used in the management of post-surgical 
wounds healing by primary intention.

Dressing type Percentage used

Waterproof dressings 66%

Island dressing 44%

Foam 31%

Topical negative pressure 21%

Film 20%

Hydrocolloid 19%

Gauze 17%

Calcium alginate 17%

Transparent polyamide 15%

Tulle gras 13%
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dressings13,14. However, whilst it is reassuring to see that 
fewer complications were linked to silicone adhesives, the 
perception that silicone adhesive causes irritant contact and 
allergic dermatitis in 7% of patients and maceration in 9% is 
surprising. Further investigation into the extent to which this 
clinician perception reflects reality is warranted.

The most commonly experienced complication linked to 
dressing adhesive was pain, with nearly a third of patients 
(30%) estimated to have experienced this complication. The 
fact that this estimate is higher than the overall estimate of 
complications (27%) suggests that clinicians may initially 
have underestimated the rate of complications; it is possible 
that pain is regarded as an inevitable part of the postoperative 
process, not a complication and thus was not considered 
by clinicians until prompted. However, it should be noted 
that pain was more likely to be associated with two of the 
commonly used adhesives – polyurethane and acrylate – 
than any other adhesive, and at similar rates for each (9% 
of patients).

Around a quarter of patients with postoperative wounds 
were estimated to have experienced complications such as 
irritant contact dermatitis, skin stripping or maceration. The 
first two complications were associated particularly with the 
commonly used adhesives acrylates and polyurethane, whilst 
maceration was more frequently associated with acrylates 
and hydrocolloids. It is of note that rubber-based adhesive 
is now rarely used, due to its status as known allergen15. In 
contrast, the recognition of allergies associated with acrylates 
and polyurethane seems less common. However, feedback 
from surveyed clinicians suggests this may be changing. As 
one respondent noted, they are “seeing increasing numbers 
of allergic reactions” to dressing adhesives.

What is not clear from the current survey is if patients 
experience a combination of complications, although from 
the estimates provided by clinicians it seems highly likely. 
This warrants further investigation, with specific attention 
needing to be given to which complications are mostly 
frequently seen together, particularly in relation to the 
commonly used adhesives acrylate and polyurethane.

The proportion of patients observed to experience IV wound 
complications was similar to that of postoperative wounds 
(one quarter) and, as with these, complications were mostly 
commonly associated with acrylates, the most frequently 
used IV dressing adhesive. The types of complication were 
also similar, consisting of irritant contact dermatitis, skin 
stripping and skin tears. Unlike postoperative wounds, 
however, pain was not seen as a complication for IV device 
wounds. However, in regard to IV dressings, one respondent 
suggested that it is not the dressing adhesive which causes 
complications but rather “user error”. For example, “the 
cleaning solution is not allowed to dry prior to the application 

Adhesive Percentage used

Silicone 24%

Polyurethane 20%

Acrylates 19%

Hydrocolloid 18%

Hydrogels 10%

Rubber-based 2%

Table 6. Adhesives used in the management of post-surgical 
wounds healing by primary intention.

Figure 1. Proportion of patients 
experiencing complications linked to the 
most commonly used dressing adhesives.
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of the film. Or, on removal, not enough care is taken with 
fragile skin to prevent skin tears”. This is especially the case 
with “inexperienced staff removing these dressings”. This 
highlights the importance of training and education in the 
use of dressings; however, less than half of our sample had 
had any training in the application or management of wound 
dressings in the past 12 months.

Discussion of the impact of other possible post-surgical 
complications such as seromas or haematomas is beyond 
the scope of this paper. Although respondents were asked 
if they had observed seromas or haematomas resulting 
from dressing adhesives, these were rarely described so, 
for the sake of succinctness, they are not reported here. It 
is plausible that adhesive-related seromas and haematomas 
do occur but, because these are common complications 
following surgical intervention, it is difficult to differentiate 
those associated with the surgery from any resulting from 
the dressing adhesive. This may warrant further investigation. 
Finally, it should also be noted that any commentary on which 
dressings post-surgery may or may not aid in managing skin 
injuries is also out of the scope of this study as our focus was 
on complications arising from medical adhesive rather than 
their management.

CONCLUSION
Surgical intervention is a necessary, yet costly component 
of healthcare in the 21st century. However, as shown by 
this study, some of the costs associated with each episode 
of surgical care are avoidable since they are related to 
postoperative complications linked, at least in part, to 
dressing adhesives. According to our survey findings, over 
one quarter of postoperative wounds (27%) had complications 
caused, at least in part, by a dressing adhesive, suggesting 
that this is a significant issue for postoperative wound 
care. Furthermore, if the recall of the survey respondents 
is accurate, then this would equate to a potential 729,000 
adhesive-related complications in Australia.

Whilst it is reassuring to see that the least complications are 
associated with one of the more commonly used adhesives, 
silicone, it is of concern that two other frequently used 
adhesives, acrylates and polyurethanes, have the highest 
association of complications than any other adhesive. It 
is also worthy of note that the majority of IV dressings 
use acrylates and show a similar level of complication to 
other postoperative wounds. Shifting to using more silicone 
adhesives could therefore potentially reduce the economic 
burden of postoperative complications and also improve 
patient outcomes by reducing pain and suffering.

Finally, we identified an increased role for staff training and 
education in dressing use, given the suggestion that some 
of these problems could also be overcome with better 
healthcare provider knowledge and practice. Some of these 
could be achieved through relevant consensus statements15 
and best practice guidelines such as those of the International 
Skin Tear Advisory panel (ISTAP)16 and Wounds UK17.
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