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Abstract.
Background and Aims. Assessment of wounds morphology can be considered, in the everyday medical activ-
ity, the first step for the correct pathway of diagnosis. Authors present a pilot study focused on the statistical 
analysis of 32 cases of wounds measurements conducted by both the traditional method (paper ruler) both 
the digital smartphone analysis. Materials and Methods. 32 lesions were morphologically evaluated. All the en-
rolled patients were evaluated by both the traditional method (paper ruler) both a digital smartphone analysis 
based on the app imitoMeasure©. The extracted data were compared to the traditional measurements and a 
statistical analysis was based on intraclass correlation coefficients (ICC). Results. Three morphological param-
eters were evaluated: width (expressed in cm), length (expressed in cm) and area (expressed in cm2). The area 
(expressed in cm2) was found to be the less comparable, but the data were close in this case, too. Conclusion. 
The present study shows that the digital measuring systems should be easily addressed as versatile tools that 
could be applied in daily clinical practice in the future. (www.actabiomedica.it) 
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O r i g i n a l  a r t i c l e

Background and Aims

Lesions of skin and soft tissues are widely includ-
ed among the most frequent wound types diagnosed in 
the hospital environment (1). Assessment of wounds 
morphology represents, in the everyday medical activ-
ity, the first step for the correct pathway of diagnosis 
(2). In this perspective, the traditional measurement 
methods (paper rulers) are about to be enriched by the 
newest ways to use technology in the everyday clinical 
practice, which represent the future of wound care (3). 
Costs and subjective variations can be considered as 
the main obstacles these devices must face. The ideal 
method should be unexpensive, versatile and easily re-
producible. The advent of last generation smartphones, 

equipped with high resolution cameras, gives the 
chance to look for this solution into a downloadable 
app. Authors present a pilot study focused on the sta-
tistical analysis of 32 cases of wounds measurements 
conducted by both the traditional method (paper rul-
er) both the digital smartphone analysis. 

Materials and Methods

This pilot study was conducted at the Surgi-
cal Division and at the local referral center of wound 
Care of Parma Hospital (Parma, Italy). This work was 
approved by the local Ethics Committee of Emilia 
Romagna (AVEN) and all the patients gave their in-
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formed consent before the enrollment. Authors in-
cluded patients available to undergo subsequent fol-
low-up of the study and capable of providing informed 
consent. On the other side, patients not available to 
undergo subsequent follow-up of the study and unable 
to provide informed consent were excluded. 32 lesions 
were morphologically analyzed. All the enrolled pa-
tients were evaluated by both the traditional method 
(paper ruler) both a digital smartphone analysis based 
on the app imitoMeasure © (owned by imito AG ©, all 
rights reserved). The app was tested on Apple iPhone 
X device running iOS 13 and it includes functions for 
photography, documentation, capture and measure of 
cutaneous wounds. All the pictures were taken from a 
25 cm distance by the same device and all the collected 
data were encrypted. A parallel traditional measure-
ment with a paper ruler was taken for every lesion, too. 
In order to obtain digital measurements, a calibration 
marker (2 cm diameter) was positioned next to the 
wound prior to take the picture. This adhesive is used 
by the system to calibrate colors, distances and spaces, 
so that the width, the length and the area of the lesion 
can be calculated. The extracted data were compared to 
the traditional measurements and a statistical analysis 
was based on intraclass correlation coefficients (ICC) 
calculated using a PC running SPSS version 18. Inter-
nal reliability was considered as “excellent” for ICCs = 
0.90-1.00.

Results

32 patients, aged between 66 and 87 years (me-
dian age: 76,2), were enrolled for this pilot study over a 
one-year period (from March 2019 to February 2020). 
The evaluated lesion types (one for each patient) were 
classified as follows: 14 surgical site lesions - (44 %); 
9 infectious or vascular etiology (SSTIs) – (28%); - 9 

presented ulcers from mixed etiology (28%). Three 
morphological parameters were evaluated: width (ex-
pressed in cm), length (expressed in cm) and area (ex-
pressed in cm2). Each measurement was taken three 
times at a distance of 25 cm and the statistical analysis 
allowed authors to calculate intraclass correlation coef-
ficients (ICC). Considering the width and the length, 
the digital measurements resulted really close (in the 
most of cases identical) to the traditional (ICC = 0,99 
for each) (Table 1). The area (expressed in cm2) was 
found to be the less comparable (ICC = 0.95) (Figure 
1), but the data were close in this case, too. 

Discussion

Wounds morphological assessment represents a 
fundamental preliminary phase in everyday clinical 
practice (4). Its imprecise execution can potentially 
lead to suboptimal wound care, delayed healing, in-
creased risk of infection and major economic impact, 
too, as underlined by Wang et al. (5). During the pre-
liminary wound assessment, dimensional parameters 
(such as width, length, depth) are described as well as 
the general condition of the skin, the chromatic pa-
rameters and the global appearance of the lesion (6). 

The present hi-tech era gives the great opportunity 
to obtain objective and reproducible measurements, as 
described by Khong et al. (7). Although the paper ruler 
represents the cheapest method, modern technology 
offers new strategies in this field, as well as the digital 
wound photography. In this scenario, the global spread 
of smartphones and apps has increased the options. (8-
9-10). The traditional measurements supported by a pa-
per ruler can bring precise data on length and width, 
but much less on the area, due to the morphologic ir-
regularities that can be found in clinical practice. For 
this reason, traditional measurements can be easily con-

Table 1. Comparison between digital and traditional systems: ICC data for each measurement (32 total lesions). 

First Measurement Second Measurement Third Measurement Total

Width (cm) 1.00 1.00 0.99 0.99

Length (cm) 0.98 1.00 1.00 0.99

Area (cm2) 0.93 0.95 0.96 0.95
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sidered less reliable when applied on irregular lesions.
Authors realized a pilot study focused on the sta-

tistical analysis of 32 cases of wounds measurements 
conducted by both the traditional method (paper rul-
er) both the digital smartphone analysis (with the app 
imitoMeasure ©). Three were the analyzed parame-
ters: width (expressed in cm), length (expressed in cm) 
and area (expressed in cm2). For each parameter, the 
statistical analysis showed that digital technology be-
came highly reliable. The collected data, secondly, can 
be easily catalogued and reproduced.  Authors must 
also focus on some limitations of this study, starting 
from the small number of enrolled patients and the 
relatively limited number of large lesions: this could 
have led to a lower percentage of discrepancies among 
the data. The digital measurement should be tested on 
several and different devices, in order to be considered 
homogeneous. Future studies should also define exclu-
sion criteria for wound parameters that could influence 
the results, as well as the anatomic region. These char-
acteristics can be considered the first step to increase 
the number of enrolled patients, for future evaluations. 

Conclusion 

This pilot study showed that the digital measur-
ing systems should be easily addressed as versatile tools 
that could be applied in daily clinical practice in the 
future. Authors will conduct a long-time evaluation 
in order to confirm what found into this preliminary 
report.

Conflicts of interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

References

  1.  Teot L, Ohura N. Challenges and Management in Wound 
Care. Plast Reconstr Surg. 2021 Jan 1;147(1S-1):9S-15S. 

  2.  Medical Advisory Secretariat. Management of chronic pres-
sure ulcers: an evidence-based analysis. Ont Health Technol 
Assess Ser. 2009;9(3):1-203. Epub 2009 Jul 1. 

  3.  Little C, McDonald J, Jenkins MG, et al. An overview 
of techniques used to measure wound area and volume. J 
Wound Care. 2009 Jun;18(6):250-3. 

  4.  Moffatt CJ, Doherty DC, Smithdale R, et al. Clinical pre-
dictors of leg ulcer healing. British Journal of Dermatology. 

Figure 1. Wound areas, digital and traditional measurements (three measurements). 



Acta Biomed 2021; Vol. 92, N. 5: e20212274

2010; 162(1):51–8. 
  5.  Wang SC, Anderson JAE, Evans R, et al. Point-of-care 

wound visioning technology: Reproducibility and accu-
racy of a wound measurement app. PLoS One. 2017 Aug 
17;12(8):e0183139.

  6.  Mirzaalian Dastjerdi H, Töpfer D, Rupitsch SJ, Maier 
A. Measuring Surface Area of Skin Lesions with 2D 
and 3D Algorithms. Int J Biomed Imaging. 2019 Jan 
15;2019:4035148. 

  7.  Khong PCB, Yeo MSW, Goh CC. Evaluating an iPad app 
in measuring wound dimension: a pilot study. J Wound 
Care. 2017 Dec 2;26(12):752-760.

  8.  Kanazawa T, Nakagami G, Goto T et al. Use of smartphone 
attached mobile thermography assessing subclinical inflam-
mation: a pilot study. J Wound Care 2016; 25(4):177-80. 

  9.  Ahmad Fauzi MF, Khansa I, Catignani K et al. Computerized 
segmentation and measurement of chronic wound images. 
Comput Biol Med 2015; 60:74–85. 

10.  Stockton KA, McMillan CM, Storey KJ et al. 3D photogra-
phy is as accurate as digital planimetry tracing in determin-
ing burn wound area. Burns 2015; 41(1):80–84. 

Correspondence: 
Received: 27 December 2020
Accepted: 12 January 2021
Giuseppe Guarro
University of Parma, Via Gramsci 14 - 43126 Parma, Italy
E-mail: giuseppeguarromd@gmail.com 


