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Summary

Background

The qualities of infrared thermography (IRT) and the ad-
vances in infrared camera technology have been increas-
ingly recognized in recent years and so has the number of
studies reporting its application in many fields of surgery.
Dynamic infrared thermography (DIRT), allowing to
monitor the thermal recovery process is of particular inter-
est. Therefore, authors form UK and Australia have con-
ducted a systematic review of the clinical applications of
IRT in plastic surgery.

Methods

The authors have conducted a review of all articles pub-
lished until June 2012 in the electronic databases Medline,
Ovid Old Medline, EMBASE and Cochrane Collaboration
with the search terms "thermography" and/or "infrared"
and/or "DIRT" occurring in the text and abstract of the ar-
ticles. The authors included English written prospective
and retrospective studies, including case reports, cohort
studies, randomized control trials and clinical and laboratorial
studies with human participants, cadavers and animals that
underwent DIRT and computer software analysis. Studies
not using IRT and studies assessing the usefulness of IRT
in breast cancer diagnosis were excluded. The references of
retrieved articles were also screened for additional relevant
citations. Subgroup analysis were performed focusing on
the use of DIRT to: 1) assess perforators in planning for
flap reconstruction and wound closure; 2) monitor flaps
post-operatively; 3) assess burn wound depth; 4) diagnose
carpal tunnel syndrome (CTS) and 5) other uses in plastic
surgery. Potential papers were examined by two reviewers
to assess the adherence to selection criteria and the full text
of included studies was critically assessed. Data regarding
author, publication year, type of study, type of participants,
study location, sample size, study aim, type of camera, type
of analytical software and results was extracted. Studies
were grouped by clinical application type and analysed and
the quality of each paper was assessed based on the Oxford
Centre for Evidence Based Medicine Levels of Evidence
(OCEBM).

Results

The authors identified 147 studies in the databases and af-
ter eliminating duplicates and title and abstract reading 34

articles were chosen for full text analysis in relation to eligi-
bility criteria and 5 more studies were excluded. A total of
29 articles were included in the review, 9 on the assessment
of perforators in planning for flap reconstruction and
wound closure, 5 on the monitoring of flaps post-opera-
tively, 6 on the assessment of burn wound depth, 5 on the
diagnosis of CTS.

Conclusions

The authors support the use of DIRT to identify perfora-
tors when planning flap reconstruction, intraoperatively to
assess perfusion and post operatively for flap monitoring,
however, consider that the use of DIRT for burn depth
analysis and for the diagnose of CTS is not supported by
current literature.

Comment
We read with great interest the work of John et al. [1] as sys-
tematic reviews are the opposite of narrative reviews and
are, for most evidence hierarchies, the best possible evi-
dence. There are key features of a systematic review: clearly
defined objectives, eligibility criteria for studies, clear and
reproducible methodology, a systematic literature search
attempting to identify all literature meeting the eligibility
criteria, an assessment of the validity of selected studies
(e.g. through risk of bias assessment) and a systematic pre-
sentation and synthesis of the included studies. When re-
porting research, authors should follow existing guidelines
and/or checklists for their research design, such as Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) [2], to improve the reliability and rigor
of the reports. The PRISMA checklist has 27 items that can
guide both authors and readers on the process of report-
ing/reading each step of the review.

Although the authors have included relevant data sources,
they have clearly missed the PRISMA recommendations
since several items are missing in the report. For instance,
the abstract has not provided enough information, lacking
the data sources, eligibility criteria, study appraisal and syn-
thesis methods; the review question is not concise; no ref-
erence is made to a review protocol; the search strategy that
was reported does not allow replication as it is not possible
to understand how the search terms were combined and
the eligibility criteria are not clearly stated and are some-
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times contradictory as the authors state that clinical and
laboratorial studies are included but in the flow diagram we
can see that some studies were excluded because they were
non-clinical. Another important issue is that the authors
were committed to systematically review clinical applica-
tions of DIRT but several studies were included that were
not using DIRT as assessment.

The time gap between the literature search and publication
is also an issue, as the systematic review of the literature
was published in 2016 (submitted in September, 2015) but
only included articles published up till June 2012. The au-
thors missed several papers that could be included in the
analysis [e.g. 3-6] and if we consider not just DIRT as the
assessment, even more studies could have been cited.

The assessment of the risk of bias in individual studies and
across studies was not performed and summary measures
(e.g. risk ratios, differences in means) were not provided in
the review. The assessment of the quality of each study was
based on the 2011 OCEBM Levels of Evidence for diag-
nostic or monitoring tests, however, the Levels do not pro-
vide a definite judgement about the quality of the evidence
[7]. It would be advisable to use QUADAS-2 [8] to assess
the quality of that type of research. Even the classification
of some studies with the OCEBM Levels is inaccurate [e.g.
9, 10]. The classification of Tenorio et al. is debatable, as
the position of animal studies in the hierarchy of evidence
is near the bottom but is classified with a 2 in the review,
and the other [9] is classified as level 2 but the study does
not use a reference standard, meaning that the classification
is inaccurate.

It could also be questioned whether diagnosis of carpal
tunnel syndrome is a task of plastic surgery because none
of the included studies reported DIRT as outcome mea-
sure after surgical release of the entrapped median nerve.
The same applies to a minor amount to the assessment of
wound depth, although it is admitted, that thermograpy has
a potential value for planning skin grafts of burn defects.
However, such a purpose of DIRT was not addressed in
the included wound papers.

Given the issues with the eligibility criteria, search strategy,
study selection, data extraction, the lack of quality assess-
ment of the evidence and summary measures and all the
bias introduced along the review we do not believe that
conclusions are valid. We are not questioning the applica-
bility of thermal imaging in plastic surgery but a systematic
review that meets the requirements of PRISMA, with ade-
quate quality assessment of individual studies is demanded
to answer the questions defined initially.

References
1.John HE, Niumsawatt V, Rozen WM, Whitaker IS. Clinical ap-
plications of dynamic infrared thermography in plastic surgery: a
systematic review. Gland Surgery. 2016;5(2):122-32.

2.Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred report-
ing items for systematic reviews and meta-analyses: The PRISMA
statement. International Journal of Surgery. 2010;8(5):336-41.

3.Muntean MV, Strilciuc S, Ardelean F, Pestean C, Lacatus R,
Badea AF, et al. Using dynamic infrared thermography to opti-
mize color Doppler ultrasound mapping of cutaneous perfora-
tors. Medical Ultrasonography. 2015;17(4):503-8.

4.Renkielska A, Kaczmarek M, Nowakowski A, Grudzinski J,
Czapiewski P, Krajewski A, et al. Active dynamic infrared ther-
mal imaging in burn depth evaluation. Journal of Burn Care &
Research. 2014;35(5):e294-e303.

5.Renkielska A, Nowakowski A, Kaczmarek M, Ruminski J.
Burn depths evaluation based on active dynamic IR thermal im-
aging-a preliminary study. Burns. 2006;32(7):867-75.

6.de Weerd L, Mercer JB, Setså LB. Intraoperative dynamic in-
frared thermography and free-flap surgery. Annals of Plastic Sur-
gery. 2006;57(3):279-84.

7.Howick J, Chalmers I, Glasziou P, Greenhalgh T, Heneghan C,
Liberati A, et al. The 2011 Oxford CEBM Evidence Levels of
Evidence (Introductory Document): Oxford Center for Evi-
dence-Based Medicine; 2011 [Available from: http://www.cebm.net
/wp-content/ uploads/2014/06/CEBM-Levels-of-Evidence-
Introduction-2.1.pdf.

8.Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ,
Reitsma JB, et al. QUADAS-2: a revised tool for the quality as-
sessment of diagnostic accuracy studies. Annals of Internal Med-
icine. 2011;155(8):529-36.

9.Salmi A, Tukiainen E, Asko-Seljavaara S. Thermographic map-
ping of perforators and skin blood flow in the free transverse
rectus abdominis musculocutaneous flap. Annals of Plastic Sur-
gery. 1995;35(2):159-64.

10.Tenorio X, Mahajan AL, Wettstein R, Harder Y, Pawlovski M,
Pittet B. Early detection of flap failure using a new thermo-
graphic device. Journal of Surgical Research. 2009; 151(1):15-21

58

Thermology international 26/2 (2016)




