Infrared Thermography — A Reliable, Non-Invasive Method for Monitoring Blood Circulation in Free Flap Surgery
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What is Infrared radiation?

That portion of the electromagnetic spectrum that extends from the long
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range(0.3- 1000 micrometer). Invisible to the eye, it can be detected as

a sensation of warmth on the skin. In principle, infrared radiation is
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emitted by every object above absolute zero, (-273°C), so called natural

or thermal radiation

Breast reconstruction with a DIEP ﬂap | Typical rewarming pattern after a successful anastomosis

'The DIEP flap consists of skin and subcutaneous tissue from the lower
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ing a single donor artery and vein (deep inferior epigastric perforator) to
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respectively the recipient internal mammary artery and vein.

adbominis perforator

I/,,-FJ " ‘H - . B | B muscle \DIEP artery
[ & | f— . End fan coolin
MM ry 15 mi .
) | | o Tem Post-cooling
1\_ i | " }1.'.- ; Artery _-ﬁ:-':}_.
. . ~ Pre-construction \
What is Medical Thermography? - . . . Qg W Dynamic Thermography in newly
. . ﬁ ; ) \ e p L . L anastomosed skin fla
Medical thermography, also known as infrared thermography, thermal ‘- | | b S8 D _ Visualizing musculo-cutaneous perforators with dynamic thermography R . fror | pl I 1 oold
. . . . . . . . . . . . _ , _ - > > . . e—warmmg arter l1ocal Ccoo mg withh CO Digital (A) and infrared thermal image (B) of a prepared DIEP flap prior to being moved to the thoracic area.
imaging, infrared radiometry, or infrared imaging, is a non-invasive % : )2 (appearance of “hot-spots” during recovery from local cooling) | olace. N o § Digital (€) and infrared thermal image (D) of the same flap following a successful completion of the micro-
diagnostic technique that allows the examiner to ViSllaliS€ and quantify mectal plate. INOte appearance o Ot-Spots surgical anastomoses in the thoracic area. Note that the flap has been rotated by about 90° and the uniform

I X e "n.'r'"""i.!"
Dz nferion i '
epgastnic artery |

thermal pattern in (D) with further flap cooling in (E) as a result of compression of the pedicle supplying the flap.
Rewarming following relief of compression showing rapid return of warm spots (F).

skin surface temperature using ultra-sensitive infrared cameras.

Intra-operative phase

In many situations there is a good correlation between skin temperature

Conclusions

Infrared thermography provides the surgeon with useful information in

and cutaneous circulation. —
Infrared thermography used in 3 phases

2 forms of thermal images (thermograms) are used.
1) Pre-operative phase

Static and Dynamic. autologous breast reconstruction surgery with the DIEP free skin flap

to aid in selection of the donor vessel for the anastomosing process. preparation.

2) Intra-operative phase

to confirm successful anastomosis and flap remodeling.

Static IR-Thermography 3) Post-operative phase

Pre-operative:

M' + 75 sec
N

A good aid in helping to choose suitable perforating blood vessels in the

to confirm adequate blood circulation in the new breast. W N
& M abdominal area for anastomosing to the internal mammary artery
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A good method for registering inadequate or lack of circulation arising
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Flap weight 670 + 227 gram D ey 4 e vl el e el A simple and reliable method for controlling circulatory status in newly
. . . Donor tissue showing intact pedicle with a branch of the  Flap moved to thoracic wall Flap harvest site constructed breasts.

ISCthIC time 53 T 13 min deep inferior epigastric artery and vein (donor vessels).
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