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Letter to Editor

Thermographic appearance of the surface during the process of wound healing

Dear Sir,

It is well known that unhealed wound or delay in wound 
healing can not only impair the quality of life of a patient 
but also becomes a serious public health problem [1]. The 

quantitative measurement of wound temperature has been used 
to understand the progression of wound healing in selected 
studies [1]. In the present article, we share our initial experience 
with thermographic imaging of the surface wounds where the 
selected cases that underwent different surgical procedures were 
included in the study (Figs. 1-5). For thermographic imaging, 
the participants were positioned in standard sitting position and 
area of interest was captured with the camera (SCT model 640, 
M/s Securean, South Korea, with emissivity set to 0.98). Before 
capturing the images, a standard amount of time was allowed to 
create a balance between body heat and environment.

Researchers have extended the role of thermography to 
evaluate the body surface temperature [2-5]. In clinical medicine, 
thermographic imaging has been used to follow the surface changes 
associated with inflammation [5-9]. Infrared thermography 
technology uses the emission characteristics of infrared radiation 
from a surface or object and this heat distribution can be recorded 
with a thermographic camera [10,11]. These temperature gradients 
data can be used for computational analysis and can be displayed 
as colorful hues [5-11].

Conventionally, local signs of inflammation help in assessing 
the process of inflammation (infections as well normal wound 
healing). The role of thermography has been explored to understand 
the process of wound healing by many investigators [7,12-14]. 
It has been suggested that a relative reduction in the area of a 
wound on follow-up imaging suggests the wound healing [12]. In 

Figure 1: Clinical and thermographic images (day 5th post-surgery) 
showing increased temperature at the wound edges

Figure 4: Clinical and thermographic images (day 25th post-surgery) 
showing further reduce in temperature at the wound edges

Figure 5: Clinical and thermographic images (day 30th post-surgery) 
showing reduced temperature at the wound edges

Figure 3: Clinical and thermographic images (day 21st post-surgery) 
showing reduced temperature at the wound edges

Figure 2: (a-c) Clinical and thermographic images (day 10th post-
surgery) showing increased temperature at the wound edges
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a study, where the authors studied the thermographic appearance 
of the post-operative wounds on day 0, 1, 5, 7, and 10, it was 
seen that due to increased vascular permeability surrounding 
area of the wound appeared as a cold spot (due to the presence 
of coagulated blood) [15,16]. This was followed by a decrease 
in the cold area and increase in the warm area which was a 
reflection of an increase in inflammatory activity (day 3 or day 4) 
(Figs. 1 and 2) [15]. As seen in our patients, it has been shown 
that healing phase (approximately 14th day) showed a lower 
temperature due to the presence of abundant collagen incision, 
suggesting that the wound is moving from proliferative stage to 
maturity stage (Figs. 3-5) [17-19].

In summary, thermographic imaging can be used to follow 
wound healing after surgical intervention in a non-invasive 
manner; however, there is a need for larger studies to confirm the 
utility of this technique.

Vedavyas Srigiriraju1, P Ramamohan2, 
Muniraju Katikala1, Vishnu Vardhan Reddy1, 

Amit Agrawal2

From 1Research Associate, Department of Neurosurgery, 2Professor, 
Department of Pharmacology, Narayana Medical College Hospital, 

Nellore, Andhra Pradesh, India
Correspondence to: Dr. Amit Agrawal, Department 

of Pharmacology, Narayana Medical College Hospital, 
Chinthareddypalem, Nellore – 524 003, Andhra Pradesh, India. 

E-mail: dramitagrawal@gmail.com
Received - 30 October 2018 

Initial Review - 17 November 2018 
Accepted - 31 December 2018

REFERENCES

1. Chaves ME, Silva FS, Soares VP, Magalhães Ferreira RA, Latini Gomes FS, 
de Andrade RM. Evaluation of healing of pressure ulcers through 
thermography: A preliminary study. Res Biomed Eng 2015;31:3-9.

2. Eming SA, Krieg T, Davidson JM. Inflammation in wound repair: Molecular 
and cellular mechanisms. J Invest Dermatol 2007;127:514-25.

3. Harari J. Complications of external skeletal fixation. Vet Clin North Am 
Small Anim Pract 1992;22:99-107.

4. American Animal Hospital Association, American Association of Feline 

Practitioners, AAHA/AAFP Pain Management Guidelines Task Force 
Members, Hellyer P, Rodan I, Brunt J, Downing R, et al. AAHA/AAFP 
pain management guidelines for dogs & cats. J Am Anim Hosp Assoc 
2007;43:235-48.

5. Levet T, Martens A, Devisscher L, Duchateau L, Bogaert L, Vlaminck L, 
et al. Distal limb cast sores in horses: Risk factors and early detection using 
thermography. Equine Vet J 2009;41:18-23.

6. Parisky YR, Sardi A, Hamm R, Hughes K, Esserman L, Rust S, et al. Efficacy 
of computerized infrared imaging analysis to evaluate mammographically 
suspicious lesions. AJR Am J Roentgenol 2003;180:263-9.

7. Vainionpaa M. Thermographic Imaging in Cats and Dogs: Usability as 
a Clinical Method. Vol. 2. Helsingin yliopisto Helsingfors universitet 
University of Helsinki; 2014. p. 3-6.

8. Bharara M, Cobb JE, Claremont DJ. Thermography and thermometry in the 
assessment of diabetic neuropathic foot: A case for furthering the role of 
thermal techniques. Int J Low Extrem Wounds 2006;5:250-60.

9. Roback K, Johansson M, Starkhammar A. Feasibility of a thermographic 
method for early detection of foot disorders in diabetes. Diabetes Technol 
Ther 2009;11:663-7.

10. Deng F, Tang Q, Zheng Y, Zeng G, Zhong N. Infrared thermal imaging as a 
novel evaluation method for deep vein thrombosis in lower limbs. Med Phys 
2012;39:7224-31.

11.	 Cholewka	A,	Stanek	A,	Klimas	A,	Sieroń	A,	Drzazga	Z.	Thermal	imaging	
application in chronic venous disease. J Thermal Anal Calorimetry 
2014;115:1609-18.

12. Robson MC, Hill DP, Woodske ME, Steed DL. Wound healing trajectories as 
predictors of effectiveness of therapeutic agents. Arch Surg 2000;135:773-7.

13. Nakagami G, Sanada H, Iizaka S, Kadono T, Higashino T, Koyanagi H, et al. 
Predicting delayed pressure ulcer healing using thermography: A prospective 
cohort study. J Wound Care 2010;19:465-6, 468, 470.

14. Yamamoto T, Yamamoto N, Azuma S, Todokoro T, Koshima I. Handy 
thermography for bedside evaluation of pressure ulcer. J Plast Reconstr 
Aesthet Surg 2013;66:e205-6.

15. Siah CJ, Childs C. Thermographic mapping of the abdomen in healthy 
subjects and patients after enterostoma. J Wound Care 2015;24:112.

16. Davis PJ. The immunology of wound healing: The body as a battlefield. 
Wounds UK 2008;3:44-8.

17. Hosgood G. Stages of wound healing and their clinical relevance. Vet Clin 
North Am Small Anim Pract 2006;36:667-85.

18. Tobias KM, Johnston SA. Veterinary Surgery: Small Animal-e-Book. Vol. 2. 
St. Louis: Elsevier Health Sciences; 2013. p. 21-5.

19. Teller P, White TK. The physiology of wound healing: Injury through 
maturation. Surg Clin North Am 2009;89:599-610.

Funding: None; Conflict of Interest: None Stated.

How to cite this article: Srigiriraju V, Ramamohan P, Katikala M, Reddy VV, 
Agrawal A. Thermographic appearance of the surface during the process of 
wound healing. Indian J Case Reports. 2019;5(1):93-94.

Doi: 10.32677/IJCR.2019.v05.i01.033

https://doi.org/10.32677/IJCR.2019.v05.i01.033

