
ORIGINAL ARTICLE

Development of an
evidence-based protocol
for care of pilonidal sinus
wounds healing by secondary
intent using a modified
Reactive Delphi procedure.
Part 2: methodology, analysis
and results
Connie L Harris, Samantha Holloway

Harris CL, Holloway S. Development of an evidence-based protocol for care of pilonidal sinus wounds healing by
secondary intent using a modified Reactive Delphi procedure. Part 2: methodology, analysis and results. Int Wound
J 2012; 9:173–188

ABSTRACT
This is the second part of the article based on the thesis work for a Masters of Science in Wound Healing and
Tissue Repair, Cardiff University, to develop an evidence-based protocol for the care of pilonidal sinus wounds
(PSWs) healing by secondary intent, using a modified Reactive Delphi process. The sample included surgeons, clinic
physicians, nurses and enterostomal therapy nurses experienced in the care of these wounds. Item generation
involved an extensive review of the literature to identify key aspects of evidence-based wound care essential
to wound healing, infected wounds and pilonidal wounds healing by secondary intent and drawing on clinical
experience. The participants responded via an electronic Delphi website, using a 4-point Likert rating scale and a
ranking system. Comments were invited. Feedback was provided to the participants at the end of each round, that
included comments, consensus scores, content validity index and additional information that provided rationale
and references, or minor revision if requested. This project successfully achieved the objectives, which were to
identify the areas of care that negatively or positively influences healing of postoperative PSWs and to inform,
educate and broaden the considerations regarding these factors for health care professionals.
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Part 2: PSW MRD methodology, analysis and results

INTRODUCTION
At the time of this thesis research, no published
evidence-based guidelines were found for care
of pilonidal sinus wounds (PSWs) healing
by secondary intention, or following failed
primary closure. The goal therefore was to
seek consensus about what constitutes best
practice care for postoperative and infected
PSWs healing by secondary intent and to create
a treatment protocol.

Key Points

• a consensus-based protocol for
the care of pilonidal sinus
wounds healing by secondary
intent

• consensus was defined and
additionally supported by anal-
ysis for content validity index,
confidence intervals and inter-
rater agreement

MATERIALS AND METHODS
A modified Reactive Delphi (MRD) was
chosen as the method with which to gain
consensus. The aim of a Delphi procedure
is to determine the amount of agreement
among participants (1), and can be used
as a reliable consensus method for health
care research where little supportive research
evidence exists, such as in the case of
PSWs (2,3). In a MRD, the researcher performs
an extensive literature review, based on
published research and knowledge drawn
from experience. Clinical observation precedes
theory, research or the opinion of experts and
the experiential knowledge of the researcher
can guide some of the search for literature (4).
The results are synthesised to form the
first round of questions (2,3). The participants
respond, drawing on opinions and/or clinical
experiences, using a series of anonymous
iterative surveys (2,3,5). A literature review
was performed (see part 1 of this article)
to identify the principle factors thought to
influence the healing or delayed healing of
postoperative and infected PSWs. These were
synthesised into a 81-item questionnaire for
round 1. A diagrammatic representation of the
pilot and the main study is shown in Figure 1.

Selection of participants
A minimum of five participants is considered
to be sufficient to overcome chance agreement
to endorse an item as content valid (6).
The purposive sample consisted of health
care professionals involved in the treatment
and care of individuals with PSWs within
the geographical health region in which the
researcher worked. They either knew the
researcher or knew her because of mutual
patients with PSWs. This included 12 general
surgeons, 2 infectious diseases specialists, 6
registered nurses (RNs) enterostomal therapy

nurses and 4 university health clinic physicians
and clinic RNs, who expressed intent in
participating in the questionnaire. This was a
diverse, heterogeneous population with regard
to formal education, expertise in wound care
and location of work, considered best when
exploring areas of uncertainty, such as this
PSW topic (7). There was no requirement for
the participants to estimate their own degree of
expertise for each item, or for the questionnaire
in total. The incentive to participate was the
opportunity to be involved in the development
of a consensus protocol that would embed
evidence-based practices for the care of PSWs.
The informed consent signed by participants
indicated that they could withdraw from this
study at any time.

Item generation
Over the course of the five rounds, there
were 89 items, creating a risk for loss of
concentration and attrition of participants (8),
although precedent existed for successful large
Delphis (9,10). The participants were asked to
add any additional items not captured in the
questionnaire in round 1 and to comment on
any item that they wished to in each round,
although not compulsory. At the beginning
of each round, the researcher outlined the
inclusion criteria for the protocol and provided
feedback consisting of additional information
(including references) when requested, the
consensus and content validity index (CVI)
results and qualitative comments from the
previous round. If necessary, the researcher
could add new items between rounds (11).

The questionnaire used free online software
called the Delphi Decision Aid (12), affiliated
with the Wharton Business School at the Uni-
versity of Pennsylvania. This allowed text-only
questions, and a 4-point Likert ordinal rat-
ing scale with descriptors similar to Lynn’s (6),
as well as a ’ranking’ option. Ranking forces
the participants to be discriminant in their
responses (4). It ensured anonymity and confi-
dentiality of the participants’ responses, imme-
diate rating results with comments and disper-
sion of ranking for each item. The researcher
only knew who had responded to each round,
but not what their choices were or how many
items they responded to. Participants needed
to answer each question to go to the next
item. Reminders were generated, and dead-
lines extended in rounds 1–3. In rounds 4 and
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5, the researcher set a more realistic deadline
(Figure 1).

Ethical considerations
Ethics approval was obtained from the Ethics
Review Board of the local Community Care
Access Centre through which most of the
community patients with PSWs are seen.

Additional approval was necessary through
the Office of Research Ethics and Grants, for
the local university health clinic to participate.

Analysis
A criticism of many Delphi studies is the lack
of consistent measure of statistical analysis
other than consensus (13), although there is

Objective To create an evidence-based pilonidal sinus wound protocol using a
modified Reactive Delphi to gain consensus.

Extensive literature
review by
researcher

Identification of 15 areas of evident importance in care of PSW with
levels of evidence
81 individual items synthesised from literature

Purposive sample
of experts

12 general surgeons, 6 enterostomal therapy nurses, 2 university
health clinic physicians, 2 University health clinic nurses, 2 Infectious 
diseases physicians agreed to participate

Pilot of questionnaire

1 Community nursing agency educator, 1 family physician,
2 Enterostomal therapy nurses not doing main Delphi procedure
Tested online questionnaire, paper and pencil feedback re: format of
questions, readability, bias, and invited comments
Results incorporated into round 1 questionnaire

First round of
Delphi : 81 items

Participants rated items on a Likert scale of 1–4:
1. Totally irrelevant content,
2. Unable to assess relevance without further
    information,
3. Relevant but needs minor attention or
4. Extreme relevance for inclusion in the protocol,  

by ranking which response (1–4) was the best, second best, third best, or
worst answer for each item. Comments invited for each item. Responses
analyzed for consensus and CVI, CI and IRA (κ) 
Inclusion: Those meeting >75% consensus and CVI > 0·75, with 4 as 
“the best”,  and not needing revision were included in protocol. Items
that had completed three rounds of questionnaire with >75% consensus
and CVI >0·75, for scores of 3 or 4 as “the best” were included in the
protocol
Exclusion: Those meeting 50% consensus with 1 as “the best”: item
excluded from questionnaire
Forward to next round: If more inf (2) &/or minor attention (3) requested, 
automatically included in the next round.
Feedback provided: Consensus and CVI results, qualitative comments, 
responses to requests for minor changes or more information including
references incorporated into next round items. 

Second round of
Delphi: 65 items

Third round of
Delphi: 55 items
(1 new)

Fourth round of
Delphi : 7 items
(5 new)

Fifth round of
Delphi : 7 items
(3 new)

As above plus: requests for minor changes (3) included in protocol at
end of round 5 if >75% and the CVI >0·75 or discarded if consensus not
met. 

Results: Consensus Reached 
15 included in protocol in round 1 

10 included in protocol in round 2; 1 excluded 
50 included in protodol in round 3; 3 excluded 
2 included in protocol in round 4; 1 excluded 

7 included in protocol in round 5. 
Total items included: 84 items

Figure 1. Delphi process for study (13).
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no agreement as to the best method of anal-
ysis (7,13). The attainment of consensus does
not necessarily mean that the answer is correct.
The tendency of researchers using Delphi to
assign an arbitrary criterion for determining
consensus is criticised as a weakness, when
using descriptors such as ‘unimportant’, ‘high’
or ‘strong’ (14). A more reliable and transparent
process is accomplished by assigning a numer-
ical value as the consensus level for inclusion,
prior to the start of the first round. Opinions of
what this should be differ widely, with as little
as 51% agreement recommended (2).

There are three possible scenarios influenc-
ing the reliability of consensus in a Delphi:

• When the number of participants falls in
subsequent rounds, consensus may be the
result of attrition (15).

• Convergence of opinion indicates a true
acceptance of the rationale behind the
item as the rounds continue, which is
ideal (2,15).

• Conformance, where participants alter their
answer to conform to that of the other
participants based on the previous round,
not on their own opinion (16).

Consensus served two purposes in this
study. The Consensus agreement was defined
as between 50% and 100% of the participants
ranking the item with a score of 3 (relevant but
needs minor attention) or 4 (extreme relevance
for inclusion in the protocol) as ’the best’
for each item, dichotomising the results. The
number of times that each of the four possible
scores ranked ’the best’ was an indication of the
amount of agreement among participants. Any
items that had a score of 2 (more information)
or 3 (minor attention) in rounds 1, 2 and 4 were
required to go to the next round, regardless
of the consensus result (6). The second use of
consensus was as part of the inclusion and
exclusion criteria for the protocol. If an item
had 75% consensus indicating that the score of
4 was ’the best’, a CVI of 0·75, and did not need
more information or revision, it was included
in the protocol. Eliminated items did not meet
the 50–100% consensus, and did not need either
more information or minor attention.

The researcher chose three additional mea-
sures of analysis. The CVI determines if the
items contained within the questionnaire were
relevant to the topic (6,4). Consensus occurs as
the variance of the responses decreases over the

course of the rounds (17). Confidence intervals
(CI), the range of two values (upper and lower),
can be used to compare the distribution or vari-
ance of responses in a Delphi procedure (18).
A high (>0) CI will validate a high level of
importance, or agreement, so that a high CI
indicates high consensus (19). A wide CI may
also confirm that the heterogeneous participant
panel represented different levels of education
and wound knowledge, or that one or more
participants were not using the questionnaire
correctly.

Inter-rater agreement (IRA) using a weighted
Cohen’s coefficient kappa (κ), measures the
extent to which the participants are reliable
in their ratings (20), how they understand the
rating task (21), and if they used the rating
scale in a similar manner (22). IRA represents
the sum of weighted frequencies corrected for
chance (4). This is an important additional
measure of consensus and content validity
because of concern that dichotomising the
responses increases the possibility of agree-
ment by chance alone by 50% (11). IRA is
especially useful when the rating scale con-
tains verbal descriptors of the categories, such
as those used in this study, although interpre-
tations can be difficult (11). κ is sensitive to bias
among the participants, to the sample size and
to the distribution of the data, so that a low
κ statistic may occur in spite of other higher
consensus values for the same item.

The results of the CI and κ analysis would
determine how closely the participants agreed
or disagreed, but would not be part of the deci-
sion to include or eliminate from the protocol.
This study did not evaluate the influence of
asynchronous interaction of the participants.

RESULTS
Attrition occurred almost immediately. Whilst
the response rate increased over the course
of the five rounds, from 52% in round 1 to
100% in rounds 4 and 5, the actual number
of participants decreased from 12 to 7. Many
of the items had scores of 2 (unable to
assess relevance without further information)
or 3 (relevant but needs minor attention)
without specific directions as to what was
needed, but there were a number of qualitative
comments. A sample of the comments appears
in Table 1. Verbal comments from the two
general surgeons who did participate included
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Table 1 Sample of data from qualitative comments

Microbiology of infected PSW
The microbiology of a pilonidal sinus culture had almost no relevance in respect to treatment.

Validity of signs and symptoms of localised chronic wound infection and deeper wound infections
‘Would be good to give example of’ does not have good tensile strength, some people may not understand the term. For example,

‘pulls apart easily’.
Action based on signs and symptoms of infection

Need to add based on the sensitivities shown on the c&s of the semi-quantitative swab.
Systemic antibiotics for PSW

This combination provides minimal Gram negative coverage. If no improvement by day 14, why not repeat culture and modify
treatment based on results?

Topical antimicrobials to peri-wound skin
Only needs to include the distance of the peri-wound skin, for example, 10 cm.

Topical antimicrobials to wound bed
List some of the common bacteria found in PSWs that silver is effective against.

Local wound interventions
Is there any research to back this up, what is superficial undermining, less than what depth?

Optimal positioning for wound assessment and care
Have never used this position so I can not comment.

Wound cleansing
A few but not most silver dressing products require sterile water as an irrigation fluid.

Principles of moist wound healing
A point related to the need to individualise for each client.

Topical negative pressure wound therapy
The guidelines need to be broader to allow for the exceptions and also discussion with the physician because they may have a

reasonable endpoint in mind for the wound. Think of our oncology clients who need wound closure to carry on with chemo,
not likely for a pilonidal but. I like this guideline!

Peri-wound skin care
Need to clarify the 5 cm strip, should be width from the wound.

Pain control
Need to provide a more specific statement.

Physical activities with pilonidal wounds
We know that friction and moisture are factors, the above information states no research has been carried out.

Nutrition and wound healing
Most people have a healthy diet and I would need to see more evidence that oral supplementation is a beneficial cost.

Patient education pre-healing and post-healing activities, nutrition and hygiene post-healing hygiene
Knowledge promotes compliance and focus on what is achievable. None of my patients are going to lose weight because they

have this process.

PSW, pilonidal sinus wounds.

the fact that participation was making them
think about their patients with PSW in a new
way, with more awareness of issues such as
friction in the natal cleft.

The number of items requiring minor
attention, more information, included in the
protocol or excluded in each round is shown
in Figure 2. Requests for more information or
minor attention decreased over the course of
the rounds, while items meeting the inclusion
criteria for the protocol increased.

The results in all four data analysis methods
(consensus, CVI, CI and IRA) generally
improved over the course of the rounds.
Figure 3 shows the consensus in each round.

In round 1, only 8 items had 91–100%
consensus, with the largest group of 27
items having 81–90%. Five items had <50%
consensus, but continued in the rounds
because they required more information or
revision. Round 3 had the largest number
of items with a 91–100% consensus. The
total number of items having CVI >0·75
per round and the representative percentage
(Figures 4 and 5) were both calculated. In
comparing the percentage of items having a
CVI of 0·75–1·0 over the course of the rounds,
the scores went from 75%, 83%, 96%, 86% and
100%, indicating high relevance of these items
to the topic of PSW care.
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Figure 2. Summary of participants’ responses all rounds.
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Figure 3. Consensus summary all rounds.
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Figure 4. Content validity index summaries all rounds by number of items.
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Figure 5. Content validity index summary all rounds by percentage of items.

The CI calculation was for 95%, which means
that if this study was repeated 100 times, the
researcher could be 95% confident that the CI
would contain the mean response for that item,

with a true value somewhere between the low
CI and the upper CI (23). The null value for this
study was zero. To calculate the CI, the number
of times each of the Likert scale choices for each
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Figure 6. Confidence interval summaries all rounds: null value = 0.

item were ranked ’the best’ (one) to ’the worst’
(four) were placed in a frequency distribution
table found on the Vassar University website:
http://faculty.vassar.edu/lowry/kappa.html.
The CI results, comparing the distribution of
responses, loosely follow the trend of the con-
sensus levels for items receiving 91–100% in the
first three rounds. CI remained narrow for most
items throughout the first, second, fourth and
fifth rounds, with most of the responses hav-
ing a difference of 0·3–0·5 between the upper
and lower CI. Round 3 was an exception with
58% having a CI upper and lower limit of
1·0, indicating perfect agreement (Figure 6).
The responses of one participant seemed to
indicate that they had the opposite opinion to
others for several items. It is difficult to ascer-
tain whether this individual truly disagreed,
or whether they were using the ranking and
rating scales incorrectly.

The same κ shareware from Vassar Uni-
versity calculated the unweighted κ results
to provide the inter-rater reliability analysis.
Landis and Koch’s (24) descriptors regarding
the relative strength of κ agreement were
used (Figure 7). The IRA ’perfect agreement’
scores combined with those with ’almost per-
fect agreement’, showed 16·4% in round 1
increasing to 80% in round 3, supporting the
consensus results.

Table 2 shows the number of new items for
each topic per round. The choice of items for
round 1 was dependent on the initial liter-
ature review, as outlined in part 1 of this
article. Additional items were added based

on comments or requests for more informa-
tion from the participants. Four items were
excluded from the protocol, three having level
IIb evidence and one level IV. There was
no apparent correlation between the level of
evidence for the items and the inclusion or
exclusion from the protocol.

DISCUSSION
The degree of immediate attrition of the par-
ticipants at the start of the first round was a
disappointment, but perhaps pragmatic. This
was naively expected to be a short question-
naire of 15 to 20 topic items, but to represent
each intervention or clinical observation as
a single item, this was impossible. With 81
items, the time needed to complete each round
increased with the addition of ’more informa-
tion’. This time commitment meant that many
panel members, who truly wanted to partici-
pate, simply could not. Others did not like the
online survey tool, or the mnemonics regarding
signs of wound infection, and declined to par-
ticipate. This contributed to a reduction in the
sample size from a possible 24 to only 7. This
was still adequate as per Lynn (6), but a larger
sample would have had a stronger power for
the results.

In this MRD process, where items forwarded
to the next round contained additional infor-
mation and references or revisions, it is difficult
to distinguish whether the participants were
conforming or converging. The researcher was
the sole reviewer of the literature to develop
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Figure 7. Inter-rater agreement summary all rounds: relative strength of κ agreement (24).

Table 2 Number of new items per round and results of study∗

Number of new items generated for this topic for round

Topic 1 2 3 4 5
Highest level of

evidence
Number of

items excluded

Microbiology of infected PSW 1 0 0 0 0 IIb 0
Validity of signs and symptoms of

localised chronic wound infection
6 0 0 0 0 IIb 0

Action based on signs and symptoms
of localised chronic wound
infection

2 0 0 0 0 IIb 0

Validity of signs and symptoms of
deeper wound infection

7 0 0 0 0 IIb 0

Action based on signs and symptoms
of deeper wound infection

2 0 0 0 0 IIb 0

Antimicrobial usage for PSW:
systemic antibiotics

2 0 0 0 0 IIb 2

Antimicrobial usage for PSW: topical
antiseptics/antimicrobials

4 0 0 0 0 IV 0

Local wound interventions 3 0 0 0 0 IV 0
Optimal positioning for wound

assessment and care
1 0 0 0 0 IV 0

Wound cleansing 7 0 0 0 0 Ia 0
Principles of moist wound healing 18 0 0 0 0 Ia 1
Topical negative pressure wound

therapy
3 0 1 5 3 Ia 1

Peri-wound skin care 6 0 0 0 0 Ib 0
Pain control 3 0 0 0 0 IV 0
Physical activities with PSW 3 0 0 0 0 IV 0
Nutrition and wound healing 4 0 0 0 0 Ib 0
Patient education 8 0 0 0 0 IIa 0

PSW, pilonidal sinus wound. ∗Significance of the new items are given in bold.

the first round of the questionnaire. Although
a recognised and acceptable step in this type of
research (7,25) it can engender concern about
bias and leading questions (17). However, the
CVI increased over the course of the rounds,
supporting the content validity of the items.
The CI results support Graham et al.’s (17) pre-
diction that consensus increases as the variance

decreases. As previously mentioned, there was
an opportunity for participants to add items of
their own in rounds 1 and 2, but they did not.
The successful IRA (κ) results appear to down-
play the effect of any bias by the researcher
on the results. If the protocol had been limited
to only items where a strong level (i.e. levels
I–II) of research evidence existed, the scope of
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the project would have been of questionable
utility.

As described in part 1 of this article, the levels
of evidence adopted by the Registered Nurses’
Association of Ontario as part of their Nursing
Best Practice Guideline series (26) were used.
These were chosen because they were famil-
iar to health care professionals working in the
Province of Ontario, Canada, where this study
occurred. Many items had a high level of evi-
dence about chronic wounds in general, but
were not specific to PSWs. By completing this
MRD, the researcher has gained level IV evi-
dence, that of ’expert committee’ for much of
the topic area.

Although there was significant difference
in the way the participants rated the item
on the polymicrobial nature of PSW’s, with
the CI being below the null value, it met
the inclusion criteria in round 1. Eighty-
three percentage of the participants agreed
that specific systemic antibiotic treatment
regimens outlined by Marks et al. (27) (level
of evidence IIb) were irrelevant, choosing
to base treatment on the specific semi-
quantitative culture and sensitivity results,
not by a predetermined antibiotic listed in
a protocol. This correlates strongly to the
wound bed preparation (WBP) algorithm (28),
where the emphasis is on ’treat the cause’. The
protocol subsequently recommends testing for
both aerobic and anaerobic bacteria. Since
this review, the literature has reported that
anaerobes accounted for over 60% of the
bacteria seen in surgical site infections, some
of which are not detectable by traditional
laboratory testing (29). Some are organised as
biofilms, further complicating the approach
to diagnosis and interventions. The level of
evidence is also IIb.

Unfortunately, the use of the mnemonics
’Non healing, Exudate increased, Red fri-
able, Debris and Smell (NERDS) and STONES
(Size increasing, Temperature increasing, Os;
probes to bone, New or satellite lesions,
Erythema/Edema/Induration and Smell)’ (30),
to differentiate the symptoms of superficial
and deep infection, irritated two potential
participants to a point that they declined to
participate. An introduction to the mnemon-
ics with references or placing these suscepti-
ble items near the end of the questionnaire
might have prevented this response (23). How-
ever, the consensus regarding high relevance

went from 63% in round 1 to 100% in round
3. As this research was completed in 2008,
the mnemonic STONES has been updated to
include a second ’E’ (Exudate increased) in
research that validates these signs, and is now
called ’STONEES’ (31).

Taking a semi-quantitative swab for culture
and sensitivity had a level of evidence of
IIb (32), but advice to perform it in response
to an ambiguous two or three of the signs
and symptoms was only expert opinion (level
IV) (30). The participants decided that two
signs and symptoms would be sufficient in
round 1. However, validation for a presence
of three signs and symptoms as indicative
of infection has been achieved, and the final
protocol reflects this substantiation (31).

Turnbull et al.’s (33) recommendations for
the optimal ’jackknife’ positioning for perianal
interventions would be difficult to replicate in
the home environment. Modifying this posi-
tioning met the protocol inclusion criteria in
round 3. The IRA changed from substantial to
moderate, and then back to substantial agree-
ment.

The wound cleansing items were included
in an attempt to move from ritualistic sitz
baths to evidence-based interventions (34,35).
Irrigation techniques used for lacerations and
traumatic wounds had level IIb evidence, but
none existed for PSWs. All cleansing items
met the inclusion criteria by round 3. Since
this review, further opinion identifying tissue
irrigation as a form of mechanical debridement
as an important part of the accepted strategy
for disrupting wound biofilms has been
published (36), and may have a bearing on
care of PSWs.

All of the characteristics of the ’ideal’
dressing met inclusion criteria, including
reasons why normal saline wet-to-dry gauze
dressings are not advisable. Conversely, the
risk of gauze leaving lint particles in the wound
bed causing foreign body granulomas (37,38)
was considered ’totally irrelevant’. The use of
foam versus gauze dressings in PSWs with
resultant pain reduction and increased patient
satisfaction (39) also met the inclusion criteria
(level IV evidence).

The participants believe that topical nega-
tive pressure wound therapy (TNPWT) should
only be used for chronic surgical wounds when
moist interactive dressings used for 4 weeks
had not reduced the wound size by 30% (40,41)
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(level Ia). The participants indicated a need
to include decision making about TNPWT for
postoperative PSW wounds. This prompted
the researcher to review the European Wound
Management Association (42) position docu-
ment on TNPWT, adding criteria to guide
initiation and discontinuation of the therapy
in rounds 4 and 5. All six new items met the
inclusion criteria, with substantial to almost
perfect agreement.

Although there was no literature to support
the activity of decontaminating the PSW peri-
wound skin, there was strong level Ib evidence
for the bactericidal activity of chlorhexidine on
skin (43,44). Cleansing 5 cm of the peri-wound
skin with chlorhexidine 0·5% correlated to the
distance recommended for depilation of hair
to reduce the bacterial load (45), and met the
protocol inclusion criteria. Unaccountably, the
consensus decreased from 100% in round 2,
where it needed minor revision, to 84% in
round 3.

The researcher created six items around peri-
wound depilation of hair where two would
have sufficed, one for during healing and
the other for post-healing. The participants
supported the existing level IV evidence. How-
ever, new research has found that performing
razor depilation as a precautionary measure to
prevent recurrence actually resulted in a statis-
tically significant (P = 0·01) increase in recur-
rence compared with individuals who did not
shave (46). Those authors recommended that
further study of other depilation techniques
such as laser hair removal be undertaken.

One participant commented on the impact
of friction and shearing forces in the natal cleft
postoperatively caused by physical activity,
arguing that although there was no published
evidence, there was experiential knowledge
that such activities would be harmful. Another
participant countered that in spite of the
risks, their experience was that individuals
who participated in physical activities had an
improved quality of life, and may have had
stronger, more flexible tissue. Overall, there
was a desire to limit physical activities causing
friction or shearing forces, although it was
believed that some individuals may need to
participate to have an improved quality of life,
where the psychosocial needs might outweigh
the physical evidence (level IV opinion). There
was almost perfect IRA.

The participants made many comments
regarding the probable increased need for
zinc, protein, calories and Vitamin C for
purposes of optimising their PSW healing
potential. A measure to assess whether the
dietary intake was adequate for healing (47),
and recommendations to improve the intake
or add a specific dose of supplement if intake
was inadequate met inclusion criteria and were
added to the protocol (level IV opinion).

Educating patients about limiting physical
activity to prevent tissue damage, and the
need for good personal hygiene in the natal
cleft, had only level IV evidence but were sup-
ported (45,48–50). The increased risk of obesity
in contributing to pilonidal sinus disease (PSD)
recurrence had level IIa evidence. The Delphi
participants had difficulty suggesting a weight
reduction program post-healing for individu-
als with a body mass index >29. The researcher
collapsed the fourth and fifth items into one
about knowledge of obesity and achieved con-
sensus.

The importance of chronic inflammation
became evident as the researcher was respond-
ing to requests for more information in the
items about friable granulation tissue, and
the physical effects of friction in the wound
bed. It has been hypothesised that the reason
for increased staphylococcal infections seen in
PSWs and axillary wounds is damage to the
wound surface, caused by friction of the dress-
ing because of body movements (51). This also
occurs around percutaneous feeding tubes,
where peristalsis causes slight movement of the
tube, creating friction (52). If doing the research
again, this topic would be included because this
appears to be a key point with PSWs.

The protocol (Table 3) consists of items that
met the inclusion criteria, beginning with a
holistic assessment, and includes positioning
for optimal visualisation, signs and symp-
toms of infection and appropriate actions, local
wound care, physical activity, nutritional con-
siderations follow and concludes with patient
education, in which the individual with a
PSW is a primary decision maker or key
participant (45). An algorithm based on the
WBP algorithm (53) serves as a visual cue
for decision-making paired with the protocol
(Figure 8). As with the 2000 WBP paper for
holistic care of chronic wounds, the treatment
of PSWs requires recommendations and ratio-
nales based not only on published literature,
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Table 3 Postoperative PSW evidence-based protocol

(1) Holistic assessment

(1a) Visualisation and dressing change is best optimised with the patient positioned in a modified ’jackknife’ position. Have the
patient lay in a prone position with one or two pillows under the anterior hips (modified jackknife position) to improve the ability
to separate the buttocks to facilitate assessment of wound bed, removal of debris, cleansing and dressing

(1b) The wound and/or the perianal area and/or the dressings are frequently soiled with bowel movement. There may be odour in
the dressing. Choose an antimicrobial dressing (e.g. topical silver dressings, cadexomer iodine or other antimicrobial, barring any
known contraindications or sensitivities to these products) covered by a dressing that folds neatly into the natal cleft, sealing the
skin between the distal wound and the anus, providing an external barrier to contamination (see 2g).

(1c) In the presence of three or more of these signs and symptoms of superficial wound infection

• Delayed healing or a non healing wound
• Increased serous exudate plus concurrent inflammation
• Red friable granulation tissue (oedematous, bleeds easily and readily pulls apart)
• Debris or discolouration of the wound bed: dark, dull red or grey/green, raw, red or salmon colouration with gelatinous texture
• Increasingly foul smell
• Bridging or pocketing of either granulation or epithelial tissue the patient requires: (i) a semi-quantitative swab for aerobic

and anaerobic cultures and sensitivity (obtain physician orders) and (ii) treatment interventions with topical antimicrobial or
antibiotic agents

(1d) In the presence of three or more of the signs and symptoms of deep tissue infection:

• Increased wound size (length, width or depth)
• Increased temperature in surrounding skin
• A PSW that probes to bone (may be at higher risk of developing osteomyelitis)
• New areas of satellite breakdown (beyond the original wound) and/or recurrence of wounds within a short period of time
• Increased inflammatory response: increased erythema and/or oedema and/or induration of surrounding skin
• Increased exudate (Purulent/Sango-purulent)
• Foul odour of wound or exudate the patient requires: (i) a semi-quantitative swab for aerobic and anaerobic culture and

sensitivity (obtain physician orders) and (ii) treatment with systemic antibiotic therapy based on the sensitivities shown on the
semi-quantitative swab for c&s

(1e) Red friable granulation tissue (oedematous, bleeds easily and readily pulls apart), and/or bridging (strands of friable
hypergranulation tissue ’meshing’ together from side to side) or pocketing of granulation tissue, should be cauterised with silver
nitrate to deter its growth and to remove the surface bacteria. This must be carried out as often as hypergranulation is visualised.
Health care practitioners in clinic settings may also wish to use curettage or electrodessication to remove this tissue

(1f) The wound appears to be healing at the surface but upon probing, undermining is discovered under tissue that bridges
superficially (1 or 2 mm in depth) with a sinus track extending from underneath this area. The epithelial tissue readily pulls apart
(bridging or pocketing of epithelial tissue).

(i) Manually spread the buttocks apart with the hands, providing enough force to split the fragile superficial bridge spontaneously.
(ii) If not possible to do this, arrange for the physician to use a scalpel to open superficial undermining distally or proximally.

This facilitates improved cleansing and wound care. Silver nitrate sticks and a calcium alginate dressing should be applied to
promote haemostasis for 24 hours if bleeding occurs following any minor surgical procedure to the PSW

(1g) The patient indicates that the PSW pain associated with the dressing change is not well controlled. Steps to address this include
ensuring that the dressing of choice does not adhere to the wound and timing the dressing so that analgesia can be taken 1 hour
prior to the dressing change

(1h) The patient describes a loss of appetite in conjunction with unrelieved pain or discomfort from the PSW. Assess not only
procedural-related, post-procedural and in-between procedure pain, but also physiological and behavioural indicators of pain.
Encourage patient to take analgesia as prescribed; if ineffective communicate with physician

(1i) The patient describes a loss of normal sleep habits in conjunction with unrelieved pain or discomfort from the PSW. Assess not
only procedural-related, post-procedural and in-between procedure pain, but also physiological and behavioural indicators of
pain. Encourage patient to take analgesia as prescribed; if ineffective communicate with physician

(2) Local wound care

(2a) Cleanse the peri-wound area extending 5 cm around the wound with a topical agent such as 0·5% chlorhexidine to
decontaminate the skin, leaving the chlorhexidine in place × 1 and 5 minutes for wounds infected with pseudomonas
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Table 3 Continued

(2b) Shave the natal cleft at least weekly (may require 2 × weekly), in a 5 cm wide strip that extends at least 2·5 cm from all edges
of the wound, extending from the anal verge to the pre-sacrum. Be sure to remove all hair in this area, including between the
distal wound and the anus.

(2c) Irrigate the wound bed using a 30 cc syringe and 19 gauge cannula or an individual pre-filled bottle designed to deliver 7–12
pounds per square inch pressure, with a volume of 100–150 cc. Normal saline (or sterile water if indicated by the dressing
manufacturer’s recommendations for some silver dressings)

(2d) Warm the solution to at least room temperature (21◦C) or ideally to body temperature (37◦C) to prevent excessive cooling of
the wound bed. Sitz baths may be used to provide comfort measures but do not provide optimal cleansing of PSWs

(2e) If sitz baths are used, cleansing as described above must be used prior to applying the new dressing
(2f) Do not use normal saline soaked gauze or paraffin-impregnated tulle-gauze dressings, or dressings that form a hard adherent

mass and contribute to friction and inflammation while in place
(2g) Choose a moisture retentive, advanced wound dressing individualised to the needs of the patient and wound characteristics

considering the following criteria:

• Absorbs exudate without allowing ‘strike-through’ that would allow bacterial infiltration.
• Insulates the wound bed and promotes normal cellular activity in an isotonic and non toxic environment
• Seals the skin in the natal cleft between the distal wound edge and the anus, preventing migration of hairs and faecal matter

into the wound bed. Ostomy barrier products (without alcohol) can be successfully used when adhesion of the dressing is
difficult because of a small area of skin being available, or a deep cleft.

• Is comfortable to wear, cushioning the wound and not causing increased pain during wear time or on removal
• Foam dressings should be considered, although they may require a primary dressing. For example, an antimicrobial or alginate

placed in the wound bed, with the foam folded into the natal cleft
• Be cost-effective, considering decreased nursing time, increased patient comfort (which could include self-care where

appropriate) and faster healing times

(3) TNPWT

(3a) Criteria to consider TNPWT should include: the principles of wound bed preparation (debridement, bacterial control, moist
wound healing) have been addressed for 4 weeks and the wound has not reduced in size by 30%. In addition, the physician and
patient should be in agreement about the use of the treatment

(3b) TNPWT should be considered at a sooner point in time for those individuals with obesity∗ than for leaner individuals with PSWs.
(3c) Consider TNPWT in patients with PSWs where:

• There is a desire to promote rapid decrease in the size of the wound bed for large PSWs, where expected healing times without
the NWPT is expected to be 6–8 weeks or longer and advanced wound products are not achieving the expected rate of healing.

• Their quality of life will be negatively affected with conventional treatment, such as the need to return to work or school in less
than 6 weeks (and cannot do so without achieving healing) and advanced wound products are not achieving the expected rate
of healing.

• Excessive exudate that is affecting care and/or skin integrity and/or quality of life.

(3d) Consider stopping the TNPWT when these treatment objectives have been met:

• The achievement of a stable, healthy PSW wound bed with 100% granulation tissue where reepithelialisation is starting to
occur

• The PSW wound is assessed to be free of inflammation and infection, free of necrotic tissue, moisture balance is in place
(exudate control and wound bed hydration) and the edges are healthy

(4) Physical activity

(4a) During healing: limit physical activities that cause increased friction and moisture between the buttocks, such as walking and
sitting for long periods and sports. Health care providers should be aware that if physical activities are an important part of the
individual’s daily activities, their quality of life might be negatively affected if these are forbidden. If they desire to participate, they
must do so under caution, being aware that this may cause physical trauma or delayed healing, and must balance this against
their desire to participate.

(4b) Post-healing: educate the individual and family regarding the possible risks of breakdown of the healed wound caused by
friction and shear when participating in sports for the first few weeks after the PSW has healed.

© 2012 The Authors
184 © 2012 Blackwell Publishing Ltd and Medicalhelplines.com Inc



Part 2: PSW MRD methodology, analysis and results

Table 3 Continued

(5) Optimise nutritional status

(5a) Balanced diet: many young people in their teenage years and their 20s with PSWs may not eat a balanced diet with the nutrients
that are important for healing. Patients with PSWs can optimise their healing potential by improving their nutritional intake.

(5b) Oral intake of protein: individuals with PSWs with an inadequate daily protein intake evidenced by a score of 1 or 2 on the
Braden Pressure Ulcer Risk scale (38): (1) very poor: eats two servings or less of protein (meat or dairy products) per day and takes
fluids poorly; (2) probably inadequate: protein intake includes only three servings of meat or dairy products per day) should
increase their intake of dietary protein to optimise their ability to heal and their Braden scale nutritional goal would be a level IV
(used with permission).

(5c) Oral intake of Vitamin C: patients can increase their dietary intake of Vitamin C (parsley, broccoli, bell pepper, strawberries,
oranges, lemon juice, papaya, cauliflower, kale, mustard greens and Brussels sprouts) or consider adding an oral supplement of
1000 mg/day to optimise their ability to heal.

(5d) Oral intake of zinc: a diet high in foods containing natural zinc (red meat, mushrooms, spinach and dark green vegetables,
yogurt, pumpkin and sesame seeds, oysters, shellfish, herring, liver, liver, legumes, milk and wheat bran) is recommended. If their
diet is not sufficient, they should consider taking an oral zinc supplement not exceeding 40 mg/day for individuals over the age of
19 years.

(5e) Post-healing: health care providers should review the risk factors for recurrence of PSD, including obesity with a body mass
index of 30 kg/m2

(6) Patient education

(6a) During healing: the individual with a PSW may have little knowledge of the risk of faecal contamination and the associated
bacteria contributing to delayed healing. If faecal contamination of the dressing occurs, it should be removed, the wound
cleansed and redressed as soon as is practicable

(6b) During healing: review the purpose of removing the soiled dressing prior to showering or bathing
(6c) Post-healing: shower or bath at least daily and more often if participating in activities which cause increased perspiration. An

antibacterial soap may be used. Carefully dry the natal cleft gently by patting, not rubbing with the towel. Avoid harsh friction to
the area

(6d) Post-healing: the individual should keep the natal cleft free of hair up to the age of 40 to prevent recurrence of PSD. The
relatively new disposable ’bikini’ razors are small and easily adaptable to the natal cleft, if shaving is the depilation method of
choice

PSD, pilonidal sinus disease; PSW, pilonidal sinus wound; TNPWT, topical negative pressure wound therapy.
∗Definition of obesity is above normal body weight, usually defined as more than 20% above what is considered healthy for people of a
certain age, height and bone structure.
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Figure 8. Algorithm for pilonidal sinus wound care protocol.

but also on the experience of the ’experts’. By
considering all of these factors, we can start to
fully assess and evaluate the status of the per-
son with a PSW, as well as the PSW itself, and
implement appropriate treatment promptly.

CONCLUSION
As this thesis work was completed in 2008,
a comprehensive review of the aetiology
and results of surgical and non surgical
interventions has been published (54). The
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authors concluded that simple day surgery
procedures such as trephining of pits and sin-
gle sinuses was rational, safe and effective for
patients with PSD, and would eradicate mid-
line skin pits without wide excision of the
abscesses. This is based on the theory that
midline pits are the cause of all PSD. For
individuals with complex or recurring PSD,
more complicated Z and V–Y flap procedures,
or modified Karydakis procedures such as the
Bascom cleft lift operation were recommended
by the authors (54). In theory, this approach to
surgery would result in a faster time to healing
without the open midline wounds that we see
today.

However, this MRD procedure was intended
to assist health care practitioners and providers
to deal with the challenges posed when wide
excision results in large open wounds. It suc-
cessfully achieved the objectives, which were
to identify the areas of care that negatively or
positively influences healing of postoperative
PSWs, and to inform, educate and broaden
the considerations regarding these factors for
health care professionals. The extensive liter-
ature review formed the basis of the ques-
tionnaire items. The feedback between rounds
involved additional literature reviews in order
to be informed, and did educate and broaden
the considerations of the participants, con-
tributing to this success. This is just a start on
the journey to provide informed and success-
ful care for this perplexing wound population.
It is hoped that this will build on work by
Bradley (55), who studied the phenomenology
of the lived experience of having a PSW, and
whose thesis work has been published posthu-
mously (56,57). Currently, the Delphi author
is working with physicians and nurses who
have a similar interest in determining what
interventions can improve the outcomes for
the PSW population. The goal is to apply this
protocol and collect a case study series with
a sample of 50 participants, to determine if
there are improved healing times with the
implementation of the protocol, and what ,
if any, interventions appear to be related to
any successes. Fifty baseline chart audits of
individuals with PSW who did not receive the
protocol interventions have been performed to
provide a control group. This client population
deserves additional efforts and understanding
on the part of health care providers, to achieve
better knowledge and outcomes.
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