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Abstract

Background: Skin abscesses are afrequent encountered health care problem and lead to a significant source of morbidity. They
consequently have an essential impact on the quality of life and work. To date, thetype of aftercare for surgically drained abscesses
remains under debate. This leads to undesirable practice variations. Many clinical standard protocols include sterile wound
dressingstwice aday by ahome-care serviceto reduce the chance of arecurrent wound infection. It isunknown, however, whether
reinfection rates are comparable to adequate wound irrigation with a nonsterile solution performed by the patient. Our hypothesis
isthat simplewound irrigation with nonsterile water for postoperative wound care after an abscessissurgically drained isfeasible.
We assume that in terms of reinfection and reintervention rates unsterile wound irrigation is equal to sterile wound irrigation.

Objective: The primary aim of this study istherefore to investigate if there is aneed for sterile wound irrigation after surgically
drained spontaneous skin abscesses.

Methods: In aprospective, randomized controlled, single-blinded, single-center trial based on a noninferiority design, we will
enroll 128 patients randomized to either the control or the intervention group. The control group will be treated according to our
current, standard protocol in which all patients receive a sterile wound irrigation performed by a home-care service twice a day.
Patients randomized to the intervention group will be treated with anonsterile wound irrigation (shower) twice aday. All patients
will have aroutine clinical control visit after 1, 3, 6, and 12 weeks in the outpatient clinic. Primary outcome is the reinfection
and reoperation rate due to insufficient wound healing diagnosed either at the outpatient control visit or during general practitioner
visits. Secondary outcome measures include a Short Form Health Survey, Visual Analog Scale, Patient and Observer Scar
Assessment Scale, Vancouver Scar Scale, and the Eurol Qol 5-Dimension Questionnaire. Those questionnaires will be completed
at the outpatient control visits.

Results. The trial was started in June 2016 and enrolled 50 patients by article publication. Regarding the adherence to our
protocol, we found 10% of loss to follow-up until now. Only 2 patients needed reoperation and only 1 patient needed a change
of treatment (antiseptic therapy). Most patients are happy with their randomized treatment but as expected some patients in the
sterile group complained about timing problems with their working hours and home-care service appointments. Most patientsin
the nonsterile group are satisfied being able to take care of their wounds independently although some patients still depend on
the home-care service for the wound dressing. We are hoping to have enrolled enough patients by summer 2017. The follow-up
will take until autumn 2017, and study results are expected to be published by the end of 2017. Thistria is solely supported by
the cantonal hospital of Lucerne.
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Conclusions: Nonsterile wound irrigation is more likely to be carried out independently by the patient than sterile wound
irrigation. Therefore, if nonsterile wound care shows comparable results in terms of reinfection and reintervention rates, patient
independence in the aftercare of surgically drained abscesses will increase, patients can return to work earlier, and health care
costs can be reduced. In a preliminary, conservative estimation of health care costs, an annual savings of 300,000 CHF will be

achieved in our hospital.
Trial Registration:

drks web/navigate.do?navigationld=tria.LHTML& TRIAL_ID=DRKS00010418

http://www.webcitation.org/6g0A X p5EX)

(JMIR Res Protoc 2017;6(5):€77) doi: 10.2196/resprot.7419
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Introduction

Skin abscesses are frequent health care problems that often
affect young and vital patients. Abscesses can be a significant
source of morbidity and can mean an essential limitation of
quality of life as well as an incapacity to work [1]. Therefore,
timely and sufficient surgical drainage and aftercare is an
essential part of care, not only to prevent potential
life-threatening complications due to inappropriate therapy (eg,
necrotizing fasciitis, toxic shock syndrome, Ludwig's angina)
but also to enable a normal social life and a return to work as
soon as possible.

The current literature shows great national and international
variability of the surgical method, with incision, excision, or
spindle-shaped opening and without essential evidence for the
superiority of one of the methods [2,3]. Furthermore some
surgeons prefer a primary wound closure with or without
antibiotic therapy [4-7].

Regarding the aftercare for open wound treatment, the diversity
continues and literature can be found on wound irrigation with
sterile fluids, unsterile fluids [8], and antiseptic fluids [9];
antibiotic therapy [5,6]; and use of different wound dressings
such assilver-containing hydrofiber [ 10], hyal uronate hydrogel
[11], and essential oils[12]. These different treatment options
are combined in various ways, and so far the results regarding
reinfection rates and failure of therapy seem to be comparable.

For superficial perianal abscesses, a German consensus grade
S3 (evidence- and consensus-based) guidelineis available[13]
suggesting surgical drainage without specifying the type of
drainage (excision, incision, or spindle-shaped opening) dueto
limited data. For the aftercare, prospective randomized trials
are lacking but the consensus recommends periodic wound
irrigation with antiseptic fluid or subsegquent antibiotic therapy
only being necessary inindividual cases[14]. Patients are often
instructed to change the dressing twice a day and irrigate the
wound with a sterile solution. For sterile treatment, the
assistance of a home-care service is often needed, which can
impair the social life due to frequent appointments. Therefore,
the question arisesif an aternative method could at least support
the independence of the patient and lead to sufficient wound
treatment without regular appointments and sterile wound
irrigations.
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Considering a trend toward cost-effective medicine and a
reasonable use of medical infrastructure, it is questionable
whether every wound needsto beirrigated with asterile solution
twice a day by a special home-care service. We consider the
nonsterile wound irrigation (carried out in the shower) as a
potential treatment option that offers independence for the
patient. It isexpected that patients can carry it out independently
or with the help of a family member. Additionaly, this could
lead to an earlier return to work [8].

We hypothesize that simple wound irrigation with nonsterile
water for postoperative wound care is feasible after surgical
draining of abscesses. Moreover, we postulate that wound
irrigation in the shower (simple wound irrigation) is equal to
sterile wound irrigation accomplished by special home-care
service teams in terms of reinfection and reintervention rates.
Additionally, we claim that patients who irrigate the wound
using nonsterile water (shower irrigation) will be more
independent and that the overall costs are less compared to
sterile water irrigation due to less frequent consultations of the
home-care services.

To our knowledge, thisisthe first prospective randomized trial
evaluating the value of postoperative wound irrigation using
nonsterile solution in surgically drained abscesses.

Methods

Study Design
Based on a noninferiority design, we designed a prospective,
randomized, controlled, single-blinded, single-center trial. We
present the study protocol in accordance with the Standard
Protocol Items: Recommendations for Interventional Trials
guidelines [15].

Study Population

The study includes patients treated for spontaneous soft tissue
abscessesin the largest nonuniversity hospital in Switzerland.

Patients with a primary superficial abscess presenting at the
emergency department will be eligible for theinclusion if they
fulfill al of the followed criteria

«  Soft tissue abscess with an indication for surgical drainage
- 18yearsor older

«  Sufficient understanding of spoken and written German

«  Signed informed consent
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- Hospitalization of at least one night to ensure sufficient
teaching from the nurse concerning wound management
(according to the study protocol)

We will exclude patients if they meet at least one of the
following exclusion criteria:

- Pdtients presenting with residual abscesses, abscesses
located on the head, or abscesses with a confirmed fistula

- Pdtients suffering from immunodeficiency (eg, HIV
infection, leukemia)

- Patients taking autoimmune therapy

- Patients not willing or able to sign the informed consent

- Patients with psychiatric conditions

- Patients not able to return for appointments at 1, 3, 6, and
12 weeks

Preliminary

Essential prestudy preparations are needed to ensure proper
inclusion of patients and correct documentation of the
preoperative situation.

Defining Period

Standard preoperative documentation of the abscess and its
surrounding is necessary to ensure sufficient surgical drainage
and to enable comparability between both groups. An abscess
was defined as an enclosed collection of liquefied tissue, known

as pus, affecting the subcutaneous tissue and representing the
immune defense reaction of the body against foreign material
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or bacteria. As seen in Figure 1, the abscess consists of (1) the
area of fluctuation caused by the collection of liquefied tissue,
(2) theareaof cellulitis caused by hyperemiadueto animmune
reaction of the body, and (3) the area of induration caused by
the hardening of the soft tissue due to the inflammation.

We also defined provisionsthat needed to be followed to ensure
proper surgical drainage during our trial: (1) theincision of the
skin hasto be at least aslong asthe fluctuation, (2) theincision
of the skin has to be spindle-shaped to ensure a wide opening
of the abscess cavity, and (3) the spindle-shaped incision has
to include at least two-thirds of the width of the fluctuation.

I mplementation Period

An educational period teaching basic facts about abscesses will
be initiated before the inclusion period starts. All surgeons
treating the above mentioned conditions will participate in a
special lecture about the pathophysiology, diagnosis, and
management of abscesses. We defined the necessity for
documentation of the following parameters (see Figure 1): the
diameter of the fluctuation and hyperemia and photo
documentation with ascale. Finally, everyoneinvolved received
handouts containing all relevant information.

Randomization

Prior to the operation, patients are being randomized either to
the control or the intervention group using sealed envelopes.
Therandomization will be carried out after the signed informed
consent is obtained.

JMIR Res Protoc 2017 | vol. 6 | iss. 5| e77 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Rihle et a

Figure 1. Definition of the area of hyperemia (red) and fluctuation (central frame) with aruler to indicate the size of the areas.

Control Group (Group I)

Patients belonging to the control group will betreated according
to our current protocol, including sterile wound treatment
supported by a home-care service. We recommend a standard
of sterile wound irrigation twice a day using either Ringer's
lactate or normal saline solution. The wound, including the
whole cavity, should be irrigated 3 to 5 times with a 20 mL
syringe, treating the whole wound surface with gentle pressure.
Thereafter, amoist and unfolded gauze isinserted in the cavity.
The unfolded gauze develops a bigger osmotic pressure and
therefore ameliorates the suction effect on the cavity.
Subsequently thewound should be dressed in asterileway using
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gauze and tape to fix the dressing. The home-care service is
informed with a standard form.

I ntervention Group (Group I 1)

Patients belonging to the intervention group are treated
according to a modified aftercare protocol. We recommend
shower irrigation for the nonsterile treatment twice a day. The
patient is recommended to use a shower with room temperature
water and irrigate the entire wound cavity with gentle pressure
for 1to 2 minutes using water only. The use of shower gel, soap,
or shampoo is forbidden. After wound irrigation, the dressing
of the wound with a moist and unfolded gauze followed by a
dry nonsterile gauze and tapeis carried out similar to the control

group.
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Thefirst postoperative wound dressing is changed by the nurse
and surgeon on the ward. The patient and/or family members
are trained to adequately manage the wound and change the
dressings. In case the patient is unable to change the dressing
alone, the same home-care service is requested to support the
patient. The home-care serviceisinformed with astandard form.

Outcome

As we present a noninferiority approach, the purpose of this
analysisisto show comparableresultsin the intervention group
in terms of reinfection and reoperation rates.

Primary Outcome

We defined the primary endpoint as a reinfection or a
reoperation after an abscessissurgically drained. A reinfection
was defined as a persisting or new reddened wound with signs
of induration and fluctuation. If there were any signs of purulent
exudation with the above-mentioned signs, we considered the
wound to be reinfected, and a reoperation was performed. A
reoperation was defined as any operation performed in the same
region within the time frame of the study control (12 weeks
postoperative).

Secondary Outcome

Secondary outcomes are measured using specific scar scoresas
well as nonspecific outcome tools as shown in Table 1.

Specific Scar Tools

The Vancouver Scar Scale (VSS) [16], first described by
Sullivan in 1990, 4 variables: vascularity,
height/thickness, pliability, and pigmentation. These variables
are assessed by the surgeon without the perception of the patient
concerning his or her scars.

The Patient and Observer Scar Assessment Scale (POSAS)
includes subjective symptoms of pain and pruritus of the scar.
It consists of 2 numerical scales: the patient scar assessment
scale and the observer scar assessment scale. It assesses
vascularity, pigmentation, thickness, relief, pliability, and
surface area, and it incorporates patient assessments of pain,
itching, color, stiffness, thickness, and relief [17].

ASSESSES

Nonspecific Tools

Health status measurement will be performed using the Short
Form Health Survey (SF-36) in all patients. The SF-36 is a
36-item, patient-reported survey of patient heath. The
guestionnaire includes 8 sections (vitality, physical functioning,
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bodily pain, general health perceptions, physica role
functioning, emotional rolefunctioning, social rolefunctioning,
and mental health) and in each a score ranges between 0 and
100. The score is proportional to the outcome, with the best
possible result of 100 [18,19].

The EQ-5D isastandardized measure of health status developed
by the EuroQol Group. The 5-dimension, 5-level questionnaire
consistsof 2 pages:. the EQ-5D descriptive system and the Visual
Anaog Scale (VAS). The descriptive system comprises 5
dimensions (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression) and each dimension has 5 levels (no
problems, dight problems, moderate problems, severe problems,
and extreme problems). Additionally, the VAS records the
respondent’s self-rated health on a20 cm vertical visual analog
scale with endpoints |abeled “the best health you can imagine’
and “the worst health you can imagine.”

A self-designed questionnaire was made to investigate the
expenditure during the home-care service visits. Questions
concerning the time each home-care service person has spent
with wound dressing, type of material (gauze, tape, solution,
syringes), and amount of time spent are being recorded. In
addition, questions concerning time and frequency of family
doctor visits and duration of inability to work will be
documented.

A medical questionnaire answered by the surgeon in the
outpatient clinic documents the size of the wound cavity.
Additionally, the surgeon needs to comment on whether there
are signs of cdllulitis (defined as flushed tissue with signs of
induration), the quality of the wound (cavity and edges), any
exudation from the wound or signs of persisting fluctuation
(liquid-filled cavities).

Outpatient Controal Visits

All patients receive a standard postoperative outpatient control
visit after 1, 3, 6, and 12 weeks. All questionnaires except the
VSS and the POSAS will be answered during each visit as
shown in Table 1. The VSS and POSAS will be used at the
12-week control visit as definite wound healing is needed to
answer these questionnaires. Asthisisasingle-blinded trial, it
isessential to ensure blinding of theinvestigator at the outpatient
control visit. All outpatient follow-ups will be carried out by
two blinded surgeons investigating the wound and filling out
the questionnaire.
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Table 1. Timeline of outcome measurements.

Ruhle et a

Study period
Enrollment Allocation Outpatient control
ED? Operation Week 1 Week 3 Week 6 Week 12
Enrollment
Inclusion criteria X
Informed consent X
Randomization X
Patient baseline characteristics X X
Interventions
Control group X X X xP X
I ntervention group X X X X xP X
Assessments
SF-36° X X X xP X
vA<d X X X xP X
EQ-5D® X X X xb X
Medical questionnaire X X X xP X
VSS X
POSAS X
3Emergency department.

bOpti onal outpatient control, only necessary if wound still open at 3 weeks control.

CSF-36: Short Form Hedlth Survey.

dVAS: Visua Anal og Scale.

®EQ-5D: EuroQol 5-Dimension Questionnaire.

fVSS: Vancouver Scar Scale.

9POSAS: Patient and Observer Scar Assessment Scale.

Statistical Analysis

Statistical analysis will be performed using SPSS version 21
(IBM Corp). The mean and standard deviation will be calculated
and reported for basic patient-related data. Primary analysiswill
be carried out comparing frequency of reintervention between
the intervention and control groups. Moreover, we will try to
identify risk factors as basic patient-related data or
surgery-associated factors (time of surgery, operation time,
experience of the surgeon) using regression models.

Secondary clinical outcome measureswill be presented in means
with the corresponding standard deviation. The intervention
group and the control group will be compared using mean value
analysis models (t test; multifactorial mean value analysis). We
will assumethat datamissing will be random; therefore, missing
data will not be imputed, as we will use the mixed model
approach for the longitudinal analyses.

Sample Size Calculation

Based on international publications, we estimate a 15%
reinfection rate as statistically significant [20-22]. Theliterature
remains inconsistent concerning reinfection rates in surgically
drained abscesses. Based on these findings and using a power
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of 0.80 and alpha failure of .05 we performed a sample size
calculation. Based on a noninferiority approach, we cal culated
58 patients were needed in each treatment arm. We added 10%
loss of follow-up to our power calculation (58x1.10=64 patients
in each treatment arm) and determined 128 patients need to be
included in our study.

Calculation of Cost Savings

Since nonsterile wound care is easier to perform, we presume
that patientsin thisgroup are more likely to perform their wound
carewithout the help of ahome-care service. Sincethedressing
in some cases cannot be performed independently and some
patients may not have any family member to help, some patients
in the nonsterile group may need assistance by a home-care
service as well. Also, some patients or family members might
feel the need for supervision in the beginning of thewound care,
which will be carried out by the home-care service. We assume
that on average 1 week of assistance will be enough time and
therefore calculated 1 week of home-care service for the
nonsterile group.

In contrast, we think that patients in the sterile group are not
likely to be able to perform the wound care on their own. Also
family members might not be ableto provide adequate assistance
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in sterilewound irrigation and therefore patientsare morelikely
to depend on the home-care service for the entire open wound
treatment period. We assume that an average treatment will last
4 weeks.

The estimated time for a proper wound treatment by the
home-care service is 20 minutes. Wound treatment is carried
out twice per day, totaling 280 minutes each week. The
home-care service in the city of Lucerne costs 65 CHF (Swiss
Francs) per hour, leading to 305 CHF per week.

If an average treatment lasts 4 weeks and patients from the
nonsterile group are thought to be independent after 1 week
while patients from the sterile group will need assistance for 4
weeks, a savings of 915 CHF for each patient in the nonsterile
group can be assumed solely based on the health care costs.
Over thelast year, 320 patients with abscesses have been treated
at our hospital. Changing our postoperative treatment strategy
from a sterile to nonsterile aftercare would save approximately
300,000 CHF annually solely on medical expenses.

Ethical Consider ations

The study design is in accordance with the Declaration of
Helsinki [23] and with the Swiss laws (Human Research Act
and Human Research Ordinance). This study was approved by
themedical ethicsresearch committee Basel and registered with
the Ethikkomission Nordwest- und Zentralschweiz (EKNZ)
[BASEC 2016-00002] and the German Clinical Trials Register
[DRKS00010418]. All forms given to patients and information
obtained using the above mentioned questionnaires have been
approved by the EKNZ. Essential changes in the course of the
trial will be reported immediately and submitted for approval
by the ethics committee.

Information and results will not be presented to the EKNZ on
a regular basis, but, for data verification, authorized
representatives of the project manager and the ethics committee
have access at any time to the medical data relevant to the
project, including the medical history of participants.

Serious adverse events must be reported immediately, and if
potential life-threatening complications occur, the trial will be
stopped unless the safety is proven by the ethics committee.
Patients participating inthisclinical trial are covered by aspecial
hospital insurance. Thisinsuranceisfreefor patientsand covers
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any damage or potential damage aswell as death caused by the
study.

Results

The trial was started in June 2016 and enrolled 50 patients by
article publication. Regarding the adherence to our protocol,
we found 10% of loss of follow-up until now. Only 2 patients
needed reoperation and only 1 patient needed a change of
treatment (antiseptic therapy). Most patients are happy with
their randomized treatment but as expected some patientsin the
sterile group complained about timing problems with their
working hours and home-care service appointments. Most
patients in the nonsterile group are satisfied being able to take
care of their woundsindependently although some patients still
depend on the home-care service for the wound dressing.

We are hoping to have enrolled enough patients by summer
2017. The follow-up will take until autumn 2017, and study
results are expected to be published by the end of 2017. This
trial is solely supported by the cantonal hospital of Lucerne.

Discussion

To date, the standard in postoperative aftercare for surgically
drained soft tissue abscesses remains under debate. As patients
are often young, it is important that they can return and
participate as soon as possible in daily (working) life after an
operation.

A moreindependent postoperative treatment plan could lead to
an increase in independence during the healing process and
lead, based on a more self-perceiving view of the patient, to
better results in terms of quality of life during the healing
process. Moreover, amore independent wound treatment could
lead to more cost-effective medicine, a more reasonabl e use of
medical infrastructure, and an earlier return to work. This
prospective randomized trial is therefore important in order to
investigate whether a recommendation for nonsterile and
independent wound irrigation isjustifiable or not for surgically
drained soft tissue abscesses. Moreover, if a nonsterile
after-treatment protocol isjustifiable, it isexpected that it would
improve quality of life and lead to a significant medical cost
reduction of 300,000 CHF annually in our hospital.

AR, FO, and FB drafted the manuscript and designed the study. FB will act astrial coordinator. LF, KB, and JM participate in
the organization, control, and follow-up of the patients. Statistical analysiswill be carried out by AR, FO, and FB aswell as M.

All authors have read and approved the final manuscript.

Conflictsof I nterest
None declared.

References

1. ListM, Headlee D, Kondratuk K. Treatment of skin abscesses: areview of wound packing and post-procedural antibiotics.

S D Med 2016 Mar;69(3):113-119. [Medline: 27156260]

2. McNamaraWF, Hartin CW, Escobar MA, Yamout SZ, Lau ST, Lee Y. An alternative to open incision and drainage for
community-acquired soft tissue abscesses in children. J Pediatr Surg 2011 Mar;46(3):502-506. [doi:

10.1016/j.jpedsurg.2010.08.019] [Medline: 21376200]

http://www.researchprotocols.org/2017/5/€77/

JMIR Res Protoc 2017 | vol. 6 | iss. 5| €77 | p. 7
(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27156260&dopt=Abstract
http://dx.doi.org/10.1016/j.jpedsurg.2010.08.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21376200&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Ruhle et a

3.

©

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

vandeKar AL, Corion LU, SmeuldersMJ, DraaijersLJ, van der Horst CM, van Zuijlen PP. Reliable and feasible evaluation
of linear scars by the Patient and Observer Scar Assessment Scale. Plast Reconstr Surg 2005 Aug;116(2):514-522. [Medline:
16079683]

Macfie J, Harvey J. The treatment of acute superficial abscesses: a prospective clinical trial. Br J Surg 1977
Apr;64(4):264-266. [Medline: 322789]

Schmitz GR, Bruner D, Pitotti R, Olderog C, Livengood T, Williams J, et al. Randomized controlled trial of
trimethoprim-sulfamethoxazol e for uncomplicated skin abscesses in patients at risk for community-associated
methicillin-resistant Staphylococcus aureus infection. Ann Emerg Med 2010 Sep;56(3):283-287. [doi:
10.1016/j.annemergmed.2010.03.002] [Medline: 20346539]

Pallin DJ, Camargo CA, Schuur JD. Skin infectionsand antibiotic stewardship: analysis of emergency department prescribing
practices, 2007-2010. West JEmerg Med 2014 May;15(3):282-289 [FREE Full text] [doi: 10.5811/westjem.2013.8.18040]
[Medline: 24868305]

Abraham N, Doudle M, Carson P. Open versus closed surgical treatment of abscesses: a controlled clinical trial. Aust N Z
J Surg 1997 Apr;67(4):173-176. [Medline: 9137156]

Hoexter B. Use of Water Pik lavage in pilonidal wound care. Dis Colon Rectum 1976;19(5):470-471. [Medline: 939165]
Kramer A, Kremer J, Assadian O, Schneider |, Ddhne H, Schwemmer J, et al. The classification of antiseptic products to
be admini stered to wounds—another borderline case between medicinal products and medical devices? Int JClin Pharmacol
Ther 2006 Dec;44(12):677-692. [Medline: 17190379

Alimov V, Lovecchio F, SinhaM, Foster KN, Drachman D. Use of asilver-containing hydrofiber dressing for filling abscess
cavity following incision and drainage in the emergency department: arandomized controlled trial. Adv Skin Wound Care
2013 Jan;26(1):20-25. [doi: 10.1097/01.A SW.0000425936.94874.9a] [Medline: 23263396]

Wu G, Liu F, Zhang C, He Q, Wang W, Gu Q. [Study on treating residual cavity of body surface after abscess drainage by
sodium hyaluronate hydrogel]. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi 2008 Sep;22(9):1082-1084. [Medline:
18822733]

Steflitsch W. [Wound care with essential oils after enucleation of a chronic abscess]. Forsch Komplementmed 2009
Dec;16(6):400-403. [doi: 10.1159/000252815] [Medline: 20090353]

Ommer A, Herold A, Berg E, Furst A, Sailer M, Schiedeck T. German S3 guideline: anal abscess. Int J Colorectal Dis 2012
Jun;27(6):831-837. [doi: 10.1007/s00384-012-1430-x] [Medline: 22362468]

lyer S, Jones D. Community-acquired methicillin-resistant Staphylococcus aureus skin infection: a retrospective analysis
of clinical presentation and treatment of alocal outbreak. JAm Acad Dermatol 2004 Jun;50(6):854-858. [doi:
10.1016/j.jaad.2003.12.043] [Medline: 15153884]

Chan A, Tetzlaff M, Ggtzsche PC, Altman DG, Mann H, Berlin JA, et al. SPIRIT 2013 explanation and el aboration:
guidance for protocols of clinical trials. BMJ 2013;346:e7586 [FREE Full text] [Medline: 23303884]

Sullivan T, Smith J, Kermode J, Mclver E, Courtemanche DJ. Rating the burn scar. JBurn Care Rehabil 1990;11(3):256-260.
[Medline: 2373734]

Fearmonti R, Bond J, Erdmann D, Levinson H. A review of scar scales and scar measuring devices. Eplasty 2010 Jun
21;10:e43 [FREE Full text] [Medline: 20596233]

Ware JE, Sherbourne CD. The M OS 36-item short-form health survey (SF-36). . Conceptual framework and item selection.
Med Care 1992 Jun;30(6):473-483. [Medline: 1593914]

Aaronson NK, Muller M, Cohen PD, Essink-Bot ML, Fekkes M, Sanderman R, et a. Trandlation, validation, and norming
of the Dutch language version of the SF-36 Health Survey in community and chronic disease popul ations. JClin Epidemiol
1998 Nov;51(11):1055-1068. [Medline: 9817123]

Rajendran PM, Young D, Maurer T, Chambers H, Perdreau-Remington F, Ro P, et al. Randomized, double-blind,
placebo-controlled trial of cephalexin for treatment of uncomplicated skin abscessesin a population at risk for
community-acquired methicillin-resistant Staphylococcus aureus infection. Antimicrob Agents Chemother 2007
Nov;51(11):4044-4048 [ FREE Full text] [doi: 10.1128/AAC.00377-07] [Medline: 17846141]

Sampedro GR, DeDent AC, Becker RE, Berube BJ, Gebhardt MJ, Cao H, et al. Targeting Staphylococcus aureus alpha-toxin
asanovel approach to reduce severity of recurrent skin and soft-tissueinfections. JInfect Dis 2014 Oct 01;210(7):1012-1018
[FREE Full text] [doi: 10.1093/infdig/jiu223] [Medline: 24740631]

Montgomery CP, David MZ, Daum RS. Host factors that contribute to recurrent staphylococca skin infection. Curr Opin
Infect Dis 2015 Jun;28(3):253-258 [FREE Full text] [doi: 10.1097/QC0O.0000000000000156] [Medline: 25887613]
General Assembly of the World Medical Association. World Medical Association Declaration of Helsinki: ethical principles
for medical research involving human subjects. JAm Coll Dent 2014;81(3):14-18. [Medline: 25951678]

Abbreviations

ED: emergency department
EKNZ: Ethikkomission Nordwest- und Zentralschweiz
EQ-5D: EuroQol 5-Dimension Questionnaire

http://www.researchprotocols.org/2017/5/€77/ JMIR Res Protoc 2017 | vol. 6 | iss. 5| e77 | p. 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16079683&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=322789&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2010.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20346539&dopt=Abstract
http://escholarship.org/uc/item/5f16c3zs
http://dx.doi.org/10.5811/westjem.2013.8.18040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24868305&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9137156&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=939165&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17190379&dopt=Abstract
http://dx.doi.org/10.1097/01.ASW.0000425936.94874.9a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23263396&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18822733&dopt=Abstract
http://dx.doi.org/10.1159/000252815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20090353&dopt=Abstract
http://dx.doi.org/10.1007/s00384-012-1430-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22362468&dopt=Abstract
http://dx.doi.org/10.1016/j.jaad.2003.12.043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15153884&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=23303884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23303884&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2373734&dopt=Abstract
http://europepmc.org/abstract/MED/20596233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20596233&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1593914&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9817123&dopt=Abstract
http://aac.asm.org/cgi/pmidlookup?view=long&pmid=17846141
http://dx.doi.org/10.1128/AAC.00377-07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17846141&dopt=Abstract
http://europepmc.org/abstract/MED/24740631
http://dx.doi.org/10.1093/infdis/jiu223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24740631&dopt=Abstract
http://europepmc.org/abstract/MED/25887613
http://dx.doi.org/10.1097/QCO.0000000000000156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25887613&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25951678&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Ruhle et a

POSAS: Patient and Observer Scar Assessment Scale
SF-36: Short Form Health Survey

VAS: Visual Analog Scale

VSS: Vancouver Scar Scale
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