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ABSTRACT

Objective: The aim of this study is to evaluate the pre-treatment and post-treatment thermography images of patients who received steroid 
treatment with a diagnosis of granulomatous mastitis, and to determine whether the thermography device is an effective imaging method 
in the follow-up.
Method: This retrospective study was conducted by the Breast Surgery Working Group of Cerrahpaşa Medical Faculty, Department of General 
Surgery. Fifteen patients who applied to the center between January 1, 2013 and May 31, 2015, and received steroid treatment due to 
granulomatous mastitis were included in the study. Digital Infrared Thermal Imaging (DITI) results at the beginning and end of the treatment 
were compared.
Results: The mean age of the patients was 34.6±8.0 years with a range of 22-50 years. Mean values of DITI before steroid treatment of the 
inflamed area was 34.3±0.7°C which was significantly higher than the post-treatment mean DITI (31.1±1.1°C). The mean pre-treatment, and 
post-treatment DITI values recorded in healthy breasts were 30.1±1.3°C and 29.6±1.1°C, respectively. The DITI values of patients with 
granulomatous mastitis were significantly higher than the results of the healthy group, both before and after treatment. In the pre-treatment 
DITI measurements, the thermographic image demonstrated a discerning septal image which was considered to show the region where 
inflammation was severe. The appearance of this ‘serpentine’ image, which was detected in 8 patients before the treatment, disappeared as 
a result of treatment.
Conclusion: Systemic steroid treatment is an effective option in the treatment of patients with granulomatous mastitis, and our results have 
shown that DITI can be used in the follow-up of response to treatment.
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ÖZ

Amaç: Bu çalışmanın amacı, granülomatöz mastit tanısı ile steroid tedavisi alan hastaların tedavi öncesi ve tedavi sonrası infrared termogra-
fi görüntülerinin değerlendirilmesi ve infrared termografi cihazının takipte etkili bir görüntüleme yöntemi olup olmadığını belirlemektir. 
Yöntem: Bu retrospektif kohort çalışması Cerrahpaşa Tıp Fakültesi Meme Cerrahisi Çalışma Grubu tarafından gerçekleştirildi. 1 Ocak 2013 ile 
31 Mayıs 2015 tarihleri arasında merkeze başvuran ve granülomatöz mastit nedeniyle steroid tedavisi alan 15 hasta çalışmaya dahil edildi. 
Tedavinin başlangıcında ve sonunda dijital Infrared Termal Görüntüleme (DITI) sonuçları karşılaştırıldı.
Bulgular: Hastaların ortalama yaşı 34,6±8,0 olup 22-50 yaş aralığındaydı. İnflamasyonlu bölgenin steroid tedavisinden önceki DITI değerleri 
(34,3±0,7°C), tedavi sonrası ortalamadan (31,1±1,1°C) istatistiksel olarak anlamlı ölçüde yüksekti. Sağlıklı memelerde kaydedilen ortalama 
tedavi öncesi DITI ölçümü tekrar ölçümde 30,1±1,3°C ve 29,6±1,1°C idi. Granülomatöz mastitli hastaların DITI sonuçları, tedaviden önce ve 
sonra sağlıklı grubun sonuçlarından anlamlı derecede yüksekti. Tedavi öncesi DITI ölçümlerinde, termografik görüntü, inflamasyonun şiddetli 
olduğu bölgeyi gösterdiği düşünülen ayırt edici bir septal görüntü gösterdi. Tedaviden önce 8 hastada saptanan bu “serpantin” görüntüsünün 
görünümü, tedavi sonucunda ortadan kayboldu.
Sonuç: Granülomatöz mastitli hastaların tedavisinde sistemik steroid tedavisi etkili bir seçenektir, sonuçlarımız DITI’nin tedaviye yanıt takibin-
de kullanılabileceğini göstermektedir.

Anahtar kelimeler: Granülomatöz mastit, sistemik steroid tedavisi, tedaviye yanıt, dijital kızılötesi transformasyon indüktörü
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InTRODuCTIOn

Idiopathic Granulomatous Mastitis (IGM), a disease 
that is easily confused with breast cancer both clini-
cally and radiologically, is classified as a non-infectious 
condition with unknown etiology without any speci-
fic treatment. Granulomatous inflammation is a 
special chronic inflammation that occurs when acti-
vated macrophages aggregate. After excluding other 
factors that cause granuloma in the breast, the diag-
nosis of IGM can be made. However, definitive diag-
nosis can be made by histopathological examination 
of affected breast tissue (1). 

Infrared radiation detected by more advanced 
systems can be converted into formats that can be 
visualized –and more importantly– quantified and 
monitored. Digital Infrared Thermal Imaging (DITI) is 
an imaging method that has been developed for this 
purpose. It has found clinical use as a modality that 
can measure the increase in temperature caused by 
inflammation on the body surface (2). DITI is a prime 
example of a noninvasive, simple and safe diagnostic 
technique. Lack of contact, pain (such as in mam-
mography) or radiation exposure (such as in X-ray or 
tomography), are also considered to be important 
components of comfortable diagnostic methods for 
patients (3,4). Despite the use of various successful 
methods for diagnosis and their discerning advanta-
ges over each other, several studies have suggested 
that thermographic imaging may be utilized to deter-
mine the size and aggressiveness of tumors (5-7). 
Studies investigating mastitis with thermal images 
were carried out only in veterinary studies on ani-
mals and this method was shown to be effective (8).

The optimal option in the treatment of IGM is not 
clear. Depending on the condition of the symptoms, 
use of steroids up to 3 to 6 months and surgery may 
be required in cases not responding to initial treat-
ments (9). To our knowledge, there is no study in 
which DITI was used in the diagnosis or treatment 
follow-up of IGM. For this reason, the aim of this 
study was to investigate the pre-treatment and post-
treatment DITI results of patients who were recipi-
ents of steroid treatment with a diagnosis IGM, and 
to determine whether the DITI could prove to be an 
effective imaging method in the evaluation of treat-
ment response.

MATERIAL AnD METHOD

This study was carried out between January 1, 2013 
and May 31, 2015 by a commission formed by infec-
tious disease specialists and members of the Breast 
Surgery Working Group of Cerrahpaşa Medical 
Faculty. Patients who received steroid treatment due 
to IGM were prospectively included in the study. 
Evaluation of patients were performed with DITI 
imaging before and after treatment at the Radiology 
Department of Cerrahpaşa Medical Faculty. Ethics 
committee approval was obtained from the Ethics 
Committee of Cerrahpaşa Medical Faculty at the 
beginning of the study (Date: 04/10/2015, Approval 
number: 83045809/604.01/02-109/20). Informed 
consent was obtained from all individual participants 
included in the study. All examination, diagnosis, tre-
atment and follow-up stages of the patients were 
carried out by the Cerrahpaşa Medical Faculty General 
Surgery Department Breast Surgery Working Group.

Patient selection
The files of patients who applied to the departments 
Cerrahpaşa Medical Faculty of General Surgery and 
Infectious Diseases with mastitis findings and were 
determined to not have simple mastitis were exami-
ned and screened. Fifteen patients who were follo-
wed with a preliminary diagnosis of IGM and diagno-
sed with unilateral IGM after biopsy were included in 
the study.

Treatment and follow-up
Methyl-prednisolone treatment was prescribed at a 
dose of 0.5 mg / kg / day and thermography images 
were taken with the DITI device in the Cerrahpaşa 
Medical Faculty Radiology Department Breast 
Imaging Unit before starting treatment. The patients 
were followed at the weekly Mastitis Meeting orga-
nized jointly by Infectious Diseases and General 
Surgery Departments. Methylprednisolone treat-
ment of patients who showed clinical improvement 
was tapered and discontinued and thermographic 
imaging was performed with DITI device approxima-
tely 1 month later.

DITI procedure
In our study, Meditherm med2000© device was used 
for digital infrared imaging. During the shooting, the 
temperature of the room was kept at an average of 
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18-22°C. Patients were kept in the pre-cooled room for 
5 minutes, with the waist up naked. The patient’s hands 
were joined at the nape, and 8 images were taken for 
each patient from anterior, posterior, right axilla, left 
axilla, right oblique and left oblique views (Figure 1). 
The whole procedure took an average of 12 minutes.

Using the Wintes Thermal Evaluation Software (ver-
sion 1.05.0005), measurements were made by scan-
ning the areas affected by granulomatous mastitis 
and healthy breasts.

Statistical Analysis
Mean, standard deviation, median, lowest, highest, 
frequency and ratio values were used in the descrip-
tive statistics of the data. The distribution of continu-
ous variables was checked by the Kolmogorov- 
Smirnov test. The Wilcoxon Signed-Rank Test and the 
McNemar test were used in the analysis of repeated 
measurements. The SPSS v22.0 program was used 
for the conduct of all statistical analyses.

RESuLTS

The mean age of the patients was 34.6±8.0 with a 
range of 22-50 years. The mean DITI measurements 
of the diseased breast before methyl-prednisolone 
treatment was 34.3±0.7°C. One month after the tre-
atment (post-treatment measurement) this value 
was 31.1±1.1°C. Compared with pretreatment valu-
es, there was a statistically significant decrease in 
temperature after treatment (p<0.05). Measurements 
were also made on the healthy contralateral breast 
for comparison . While the mean DITI measurements 
in healthy breasts before, and after treatment were 

30.1±1.3°C, and 29.6±1.1°C, respectively. There was 
no significant difference between DITI measure-
ments in healthy breasts before and after treatment 
(p>0.05). In both the pre-treatment and post-
treatment period, DITI results of healthy breasts 
were significantly lower compared to breasts with 
IGM (p<0.05, Table 1).

We detected that patients who had active IGM sho-
wed a septal image in the thermography shots of the 
abscess area. This image, which was defined as a 
serpentine by radiologists, was detected more pro-
minently in patients who were in the active stage of 
the disease. This finding was detected in 8 of the 15 
patients, but it regressed completely in 7 patients 
after treatment (p<0.05, Figure 2, Table 2).

Table 1. DITI results before and after steroid treatment.

Before treatment (°C)
After treatment (°C)
P

Breast with IGM 
(n=15)

34.3 (33-36)
31.2 (30-33)

<0.001

Healthy breast 
(n=15)

30.1 (28-33)
29.9 (28-31)

0.207

p

<0.001
<0.001

Data are given as median (minimum - maximum)

Figure 1. Shooting positions and thermographic provisions.

Table 2. Serpentine detection in DITI before and after steroid 
treatment.

Serpentine after 
treatment 
No Serpentine after 
treatment

Serpentine 
before treatment

(n = 8)

1 (12.5%)

7 (87.5%)

No Serpentine 
before treatment

(n = 8)

-

7 (100.0%)

p

0.016

Data are given as frequency (percentage of column) 
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DISCuSSIOn

In our study, it was determined that the increase in 
temperature due to inflammation in IGM can be 
detected with DITI. According to our results, it can be 
said that steroid is an effective option in IGM treat-
ment and DITI is a successful imaging method in the 
treatment follow-up. However, it is also important to 
mention that other treatment approaches do exist. 
For instance, in their examination of 81 IGM pati-
ents, Aydın et al., reported that those who received 
antibiotics had shorter recovery time compared to 
people undergoing the standard immunosuppressi-
ve or surgical treatment –given that lesion size was 2 
cm or smaller (10). In our study, other treatment 
modalities were not examined. In future studies, 
better interpretations can be made by examining 
these features and comparing their results, especi-
ally with regard to DITI evaluation.

In the literature, no study has been encountered that 
performed the diagnosis and follow-up of IGM with 
DITI. In their reviews evaluating the imaging met-
hods used in IGM, Hasbahceci and Kadioglu, repor-
ted that 30 studies published on this subject used 
ultrasonography (USG), mammography and magne-
tic resonance imaging (MRI) (11). In a similar study, 
Fazzio et al. reported that the most ideal method for 
clinical follow-up of patients diagnosed with IGM 
was MRI, and that any infrared imaging method was 
not preferred in any patient (12). Kocaoğlu et al. (13) 
reported that MRI was superior in comparison to 
USG in the diagnosis of IGM and biopsy is still requi-
red for the definitive diagnosis, but they did not 

mention the DITI method. Different studies have also 
examined the methods used in the diagnosis of IGM, 
but DITI has not been mentioned (14). As far as our 
detailed literature review has revealed, this study is 
the first study in which steroid treatment follow-up 
in IGM was evaluated with DITI results. Although we 
could not compare with other methods and other 
lesions in our study, it was determined that DITI was 
an effective method in the follow-up of IGM treat-
ment with systemic steroids. Although thermal ima-
ges are not preferred in mastitis cases in humans, 
they are especially useful in terms of breast health of 
animals that are important in the dairy industry; 
Thermal images are widely used in screening, diag-
nosis, follow-up and treatment response. Many ani-
mal studies have evaluated the results of diagnosis 
and follow-up of the cases with mastitis with infra-
red thermal images. As a result of these studies, 
thermal imaging method has been shown to be 
effective (15-17). 

Studies conducted in other parts of the body have 
reported that the infection / inflammation in any 
region can be detected by thermography, and the 
patient’s well-being can be confirmed by the impro-
vement of this abnormality. Among these studies, 
Kawali reported that the inflammatory or non-
inflammatory state of ocular lesions can be detected 
by thermal imaging (18). Denoable et al. (19) found that 
patellar thermal imaging results reflect the severity 
of osteoarthritis and that the regression or progres-
sion of the disease can be monitored with this met-
hod. In a study conducted by Saxena and Willital, the 
importance of thermography in determining skin 

Figure 2. DITI image of the septal image we call serpentine in granulomatous mastitis (left) and healed after treatment (right).
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and extremity infections was demonstrated (20). In 
addition, there are different studies in which inflam-
mation and the results of treatment in different 
diseases were monitored by thermal imaging (21-23). In 
our study, it was shown that DITI results provide 
information about progression and recovery in IGM, 
where the inflammation process is quite active. 
Considering the results of other studies, it seems 
that DITI is an advantageous option in the evaluation 
of inflammatory processes that are not only found in 
the breast area, but also in other parts of the body, 
especially when they are difficult to diagnose and 
treat with other methods. 

IGM is a rare condition in which it is difficult to diffe-
rentiate between infectious mastitis and breast car-
cinoma. The diagnosis is made by exclusion of other 
possible diagnoses and imaging methods facilitate 
this process (12). It has been observed that studies 
examining the thermographic imaging of breast tis-
sue are mostly performed for the diagnosis, treat-
ment and prognosis of breast cancer (24). IGM 
symptoms and imaging results are similar to those of 
malignant lesions. Therefore, this differential diag-
nosis is very important (25,26). There are also studies in 
other diseases that have reported that distinction 
with DITI is inadequate (27). Sarıgöz et al. examined 
the diagnostic reliability of DITI in 54 patients with 
palpable breast masses. They found that DITI had 
95% sensitivity and 73% specificity in the distinction 
of malign-benign lesions. They reported that the 
highest temperatures were detected in IGM cases 
(36±1°C) which were comparable to those seen in 
cases of invasive ductal carcinoma (35±1). Therefore 
it was difficult to differentiate these two lesions with 
DITI. They also stated that both lesions have higher 
temperature than fibroadenoma, due to the presen-
ce of inflammation. 

Breast temperature can be influenced by various 
features such as metabolic status of the body, blood 
supply of the breast, size and volume of the breast, 
breast adipose tissue and activity of the glands (28). It 
has been reported that breast temperature may also 
change according to race, because several skin and 
adipose tissue-related characteristics are different 
among races (29). In our study, these features that 
may affect DITI results have not been evaluated. 
Since our study is a single-center study, its generali-

zability is also limited. It is also evident that the reli-
ability of the presented results were as much as 
those reported by healthcare professionals who per-
formed and interpreted imaging results. It is also 
important to remember that while other methods 
have years and years of experience in imaging studi-
es and their limitations are well known, thermog-
raphy does not have these advantages. Finally, in our 
study, other treatment modalities could not be exa-
mined. In future studies, better interpretations can 
be made by examining these features.

COnCLuSIOn

To our knowledge, this is the first study to examine 
the effectiveness of DITI in IGM treatment follow-up. 
We have also determined that response to treat-
ment can be monitored by temperature changes in 
the inflamed area with DITI. In future, researches 
with greater number of patients, which comparatri-
vely evaluated other imaging methods, and ther-
mography results of other breast diseases will cont-
ribute to more effective management of IGM diag-
nosis and treatment.
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