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SUMMARY. Gout is an urgent problem today, as its prevalence has doubled in recent decades. Disorders of thermo-
regulation and regional blood flow are an important clinical and pathogenetic manifestation of gout, which can be as-
sessed by recording infrared radiation.

The aim - to evaluate the thermographic semiotics of gout and thermographic indicators of its course in concomi-
tant non-alcoholic fatty liver disease (NAFLD) and the effectiveness of their treatment.

Material and Methods. 74 male gout patients were examined. They were divided into 2 groups. Group | included
38 patients with gout without liver damage, group Il — 36 patients with NAFLD. Both groups were divided into subgroups:
IA and IIA who received basic therapy, IB and 1IB who additionally received carbon enterosorbent. The control group
consisted of 20 healthy individuals. Thermographic study was performed using a thermal imager ULIRvision Tl 120.

Results. The temperature gradient of symmetrical areas in healthy individuals (control group) was (0.3740.04) °C. In
all patients before treatment thermograms shows a zone of intense hyperthermia with clear contours, which exceeded
the size of the visible hyperemia in the affected joint. The temperature gradient in patients with gout without liver dam-
age was (3.99+0.17) °C, and in patients with concomitant NAFLD - (4.41£0.14) °C (p>0.05). On thermograms after treat-
ment in most patients of both groups there was still a zone of hyperthermia. It was smaller in area and intensity, the
clarity of the contours was lost. Therapy results were significantly better in patients receiving basic therapy with entero-

sorbent, but they still did not meet the norm (p<0.05).

Conclusion. Thermography makes it possible to determine the change in local temperature of the affected joints at
gout during exacerbation, to establish the location and prevalence of the pathological process and to assess the effec-

tiveness of treatment.

KEY WORDS: gout; thermography; non-alcoholic fatty liver disease; enterosorbent.

Introduction. Thermographic studies are widely
included in medical practice in order to obtain addi-
tional data for the diagnosis and differential diagnosis
of various diseases, as well as to determine the tactics
and effectiveness of treatment [1, 2]. The main advan-
tages of thermographic research are relatively low
cost, absence of ionizing radiation or electromagnetic
fields, contraindications, absolute non-invasiveness,
safety, the ability to diagnose the disease at an early
stage, etc. [3, 4]. Thermography in medicine can be
used to study the thermal picture of different parts of
the body in healthy people, to identify the dynamics
of pathological processes [5].

The temperature of the human body is preferably
higher than the ambient temperature. Thus, the body
emits heat, the main carrier of which is infrared. The
distal extremities, the tip of the nose, and the auricles
have the lowest temperature (23-30) °C. The highest
temperature —in the armpits, perineum, neck, cheeks.
Daily fluctuations in human body temperature are on
average (0.1-0.3) °C and depend on a number of
physiological and psychosomatic factors [6, 7].

In a healthy person, the temperature distribution
is symmetrical regarding the midline of the body. Vio-
lation of this symmetry is the main criterion for ther-
mographic diagnosis of diseases. Proper assessment
of the thermotopography of the study area allows
determining the distribution of "hot" and "cold" zones
in comparing their location with the allocation of the

pathological process, the features of the contours of
the focus, its structure and areas of distribution.
Quantitative assessment is performed to determine
the temperature difference (gradients) of the affect-
ed area compared to the symmetrical area.

The physiological basis of thermography is an in-
crease in the intensity of infrared radiation over the
pathological focus due to increased blood supply and
metabolic processes or a decrease in its intensity in
areas with reduced regional blood flow and
concomitant changes in surrounding tissues [5].

The method of thermography is widely used in
medicine, including oncology, angiology, obstetrics
and gynecology, surgery, urology, orthopedics and
traumatology, combustiology, ophthalmology, neuro-
logy, dermatology, rheumatology and many other
specialties [8]. In particular, numerous studies of
thermal image in osteoarthritis, rheumatoid arthritis
[9, 10]. However, thermography at gout remains po-
orly known.

Gout is one of the major health problems, as it
can lead to a significant deterioration in the
condition and disability of patients, which affects
their productivity and social activity. Comorbidity is
a feature of the modern course of gout [11]. The
commonality of pathogenetic mechanisms in the
development and progression of gout and non-
alcoholic fFatty liver disease (NAFLD) was proven. To
successfully treat and identify the features of the
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joint course of these two pathologies, modern
arthrology requires accurate and adequate diagnos-
tic methods. One such method is infrared thermo-
graphy, which plays an important role in modern
practical medicine [12].

The aim of the study - to evaluate the ther-
mographic semiotics of gout and thermographic indi-
cators of its course in concomitant NAFLD and the
effectiveness of their treatment.

Material and Methods. The study involved
74 male gout patients aged 29 to 78 years (mean -
57.09%1.32). The diagnosis of gout was made on the
basis of the ACR/EULAR criteria of 2015. The diagnosis
of NAFLD was established in accordance with the re-
commendations of EASL-EASD-EASO Clinical practice
guidelines for the management of non-alcoholic fatty
liver disease [13].

All patients underwent a general clinical exami-
nation, determination of pain intensity on a visually
analogousscale of pain (VAS), the degree of functional
insufficiency of the joints, radiological stage of joint
damage, as well as local temperature over the
affected joints.

Thermographic examination was performed
using a thermal imager ULIRvision Tl 120 (Zhejiang
Ulirvision Technology Co., China), following the manu-
facturer's recommendations. Patients were examined
in the hospital in the morning, with the patient in a
vertical, horizontal or sitting position depending on
his condition and location of the lesion. Before the
examination, the adaptation of the exposed part of
the body, which was subject to thermography, lasted
for 25-30 min. The temperature gradient was deter-
mined by comparing the temperature above the
affected joint and symmetrically healthy one.

During the study, all patients were divided into
two groups. Group | included 38 patients with gout
without liver damage, group Il -36 people with conco-
mitant NAFLD. The comparison group consisted of
20 healthy males of representative age.

Depending on the treatment received by
patients, both groups were divided into subgroups:
I A (20 people) and Il A (17 patients), who received
conventional treatment, which included diet, anti-in-
flammatory and analgesic drugs, hypouricemic thera-
py according to EULAR 2016. Subgroups | B (18 pati-
ents) and Il B (19 examined) additionally took entero-
sorbent carboline (produced by the Institute of
Experimental Pathology, Oncology and Radiobiology
named after R. Ye. Kavetskyi, National academy of
sciences of Ukraine) in the form of small granules
1 teaspoon 3 times a day for 10 days 2 hours before or
after meals or medications.

The ethical approval of the study was given by
the Bioethics Committee of I. Horbachevsky Ternopil
National Medical University. All patients voluntarily

agreed to participate in the study. The study complied
with the principles set out in the WMA Declaration of
Helsinki.

Statistical processing of the obtained data was
performed using the software package Statistica 10.0
("StatSoft", USA) and the package of statistical func-
tions Microsoft Office Excel 2016 (Microsoft Corp.,
USA). The arithmetic mean (M) and its error (m) were
found. Significance of differences between groups
was assessed by Student's t-test for independent
samples with normal distribution and Wilcoxon's
U-test (Mann-Whitney) under nonparametric results.
Differences were considered statistically significant
at p<0.05.

Results and Discussion. Out of the 74 patients,
53 (71.6 %) had gouty arthritis of the lower extremities,
31 patients (58.5 %) had arthritis of the first metatar-
sophalangeal joint, 13 (24.5 %) — ankle and small joints
of the feet, 9 (17.0 %) had knee arthritis. 21 (28.4 %)
patients were diagnosed with gouty arthritis of the up-
per extremities (11 patients (17.5 %) had arm disease
and 5 (7.9 %) patients had the elbow joint problems.

All patients complained of pain in the affected
joints, significant restriction of movement in them and
edema. An objective examination revealed swelling,
defiguration and deformation of the joint, redness of
the skin, which was hot to the touch, restriction of
movement due to severe pain.

According to the VAS, the intensity of pain was
more pronounced in patients with concomitant
NAFLD - (6.96+0.15) cm, and in patients without liver
damage - (5.610.15) cm (p<0.05).

Group Il was characterized by an increase in the
number of patients with severe — 12 (33.0 %) and
moderate — 20 (56.0 %) course of the disease and a
decrease in the percentage with mild one — 4 patients
(11.0 %). At the same time, in group |, severe course
was diagnosed in 4 people (11.0 %), moderate-se-
vere —in 26 (68.0 %), mild — in 8 (21.0 %) patients. In
patients with gout without liver damage, radiological
stage | was detected in 29.0 %, Il-in 61.0 % and lll-in
10.0 %. In group Il, 53.0 % of patients had radiological
stage I, 30.0 % —stage lll and 17.0 % — stage I.

The temperature gradient of symmetrical areas in
healthy individuals (control group) was (0.37%0.04) °C.
The thermograms normally show foci of hyper- and
hypothermia, which correspond to the thermal image
of healthy individuals (Figure 1).

In order to determine the change in local tempe-
rature in patients with gout in both groups during
the exacerbation, a thermographic examination of
the affected joints was performed.

In all patients, the thermograms revealed a zone
of intense hyperthermia with clear contours in the
form of light spots that exceeded in size the visible
hyperemia (Figure 2).
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Figure 1: Thermogram of the lower third of the legs
and feet of a healthy person.

33T

Figure 2: Thermogram of patient H., 48 y.o. Gout,
chronic gouty arthritis, exacerbation phase with a predomi-
nant lesion of the small joints of the feet, ankles; radiologi-
cal stage II; functional insufficiency of joints stage II.

Increased heat radiation in the joints of the left foot.

The temperature gradient in patients with gout
without liver damage was (3.99+0.17) °C, and in pati-
ents with concomitant NAFLD - (4.41+0.14) °C. Howe-
ver, no significant difference between the tempe-
rature gradients in these groups was found (p>0.05).

The effectiveness of treatment in patients with
gout without concomitant NAFLD and with its
presence was evaluated.

The temperature gradientin patients of subgroup
| A before treatment was (4.05+0.22) °C, after the
application of basic therapy — (2.18+0.17) °C (p<0.05).
In patients who received enterosorbent (subgroup I B)
in addition to basic therapy, the temperature gradient

3348°C

decreased from (4.04£0.28) to (1.57£0.19) °C (p<0.05).
In patients of subgroup Il A, the temperature gradient
before treatment was (4.47+0.22) °C, after -
(2.24+0.12) °C (p<0.05). In patients of subgroup Il B -
decreased from (4.42+0.20) °C to (1.52+0.20) °C
(p<0.05). The results of treatment in patients of sub-
groups | B and Il B were significantly better thanin | A
and Il A, butin both subgroups did not meet the norm
(p<0.05).

To illustrate, here is a brief extract from the
medical card of an inpatient.

Patient N., 63 years old, went to the doctor with
complaints of pain in the first toe of the left foot,
edema, redness, restricced movement, poor sleep,
general weakness, fever up to 37.3 C. He had been
suffering from gout for about 15 years. Notes attacks
of gouty arthritis 3—-4 times a year. The last exacer-
bation occurred 3 days ago, which is associated with a
violation of the diet. Objective examination data:
general condition of moderate severity. The skin is
pale pink, clean. Pulse 78 per 1 min, rhythmic, satisfac-
tory. The activity of the heart is rhythmic, the tones
are sonorous. Vesicular respiration in the lungs. The
abdomen is soft, not painful. The liver does not pro-
trude from the edge of the costal arch. Peripheral
edema is absent. First metatarsophalangeal joint of
the left foot — swollen, hyperemic, painful on palpa-
tion, hot to the touch, active and passive movements
are severely limited due to pain. Walking is difficult.

Clinical diagnosis: gout, chronic gouty arthritis,
exacerbation phase with lesions of the first metatar-
sophalangeal joint of the left foot; radiological stage
II; Functional insufficiency of the joints stage I; tophi in
the elbow joints.

Blood test before treatment: leukocytes -
7.18x10°/|, stab-11 %, segmental — 53 %, eosinophils —
1 %, monocytes — 10 %, lymphocytes — 25 %, ESR -
26 mm/h, CRP - 12.0 mg/L, uric acid - 462.5 pmoL/L.

The thermogram (Figure 3 a) in the area of the
left first metatarsophalangeal joint shows an area of
hyperthermia with clear contours. The temperature
gradient was 2.6 °C.

Figure 3: Thermogram of patient N., 63 y.o. Gout, chronic gouty arthritis, exacerbation phase with lesion of the first
metatarsophalangeal joint of the left foot; radiological stage II; functional insufficiency of joints stage I; tophi in the el-

bow joints: a — at hospitalization; b - at discharge.
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The patient was prescribed a nonsteroidal anti-
inflammatory drug (Meloxicam 1.5 ml) intramuscular-
ly once a day, enterosorbent carboline 1 teaspoon
3 times a day 2 hours before or after meals or medica-
tions, allopurinol 300 mg per day, physiotherapy pro-
cedures.

After treatment, the patient continued to com-
plain of mild pain when walking. Objectively — the
joint is not changed, the skin is normal color, warm to
the touch.

Blood test after treatment: leukocytes -
7.0x10°/|, stab — 5 %, segmental - 53 %, eosinophils —
1 %, monocytes — 10 %, lymphocytes — 31 %, ESR -
12 mm/h, CRP - 6.3 mg/L, uric acid — 354.1 ymoL/L.

On the thermogram (Figure 3 b) the site of hyper-
emia of small intensity over the investigated joint is
observed. The temperature gradient was 0.9 °C, which
indicated the subclinical course of the disease.

Gout is a pressing problem today, as its
prevalence has doubled in recent decades. This
disease becomes even more important due to its
comorbidity. The presence of concomitant NAFLD
enhances the inflammatory response in the body
and significantly complicates the course of the un-
derlying disease [14]. Increased metabolism in the
inflammatory process increases blood perfusion and,
accordingly, thermal conductivity, which is reflected
in the thermogram by the appearance of hyper-
thermia [5].
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TEPMOTIPA®IYHA OLIHKA NMEPEBIFY NOAAIrPU, NOEAHAHOI 3 HEAJZIKOIOJIbHOKO
>XXMPOBOIO XBOPOBOIO MEYIHKHA, TA EPEKTUBHOCTI JIIKYBAHHA
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TepHoninbcbKull HayioHaabHUl meduyHul yHisepcumem imeHi I. A fopbayescbko2o MO3 YkpaiHu

PE3FOME. Mofarpa € akTyasibHO Npo61eMOK0 CbOrofleHHS, af ke 3a OCTaHHI A4ecaTuiTTa il NoWNpPeHicTb NoABOI-
nacs. Bax/iMBMM KANiHIKO-MaTOreHeTMYHNM NPOSIBOM NOAArpyY € NOPYLUEHHS TepMoperysLii Ta perioHapHoro KpoBoTo-
KY, fIKi MOXHA OLLIHNTM 33 AONOMOrOH peecTpaLii iHdpauyepBOHOro BUMPOMIHIOBAHHS.

MeTa - ouiHMTK TepMorpadiyHy cemioTuKy nogarpun Ta TepMmorpacdiyHi nokasHMKuM ii nepebiry npu cynyTHiA Hean-
KOTO/bHi XXMPOBIi XBOPObI NeyiHKK, @ TaKoX ePeKTUBHICTb iX NiKyBaHHS.

Martepian i MeToamu. O6cTexeHo 74 XBOPMX Ha NOAArpy Y010Bi4Oi cTaTi, BikoM Big 29 A0 78 pokiB. ix 6yno nogineHo

Ha 2 rpynu. o rpynu | yBinwn 38 nauieHTiB 3 nofarpoto 6e3 ypaxkeHHs neyiHku, Ao 11— 36 xBopux i3 cynyTHboto HAXKXT.
O6uagi rpynv nogineHo Ha nigrpynu: | Aill A, wo oTpumMyBasv 6a3oBy Tepanito, | Bill B, Wo A0AATKOBO NpUAManu Byrne-
LeBUN eHTepocopbeHT. KOHTPOIbHY rpyny cknanun 20 340poBux ocib. TepMmorpadiyHe fOCNiAXKEHHA 34iMCHIOBaNN 33
ponomoroto Tensosizopa ULIRvision T1 120.
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Ozn180u iimepamypu, opu2iHaIbHi 00CIIOXHCeHHS, no2/190 Ha Npobiemy, BUNAOOK 3 NPAKMUKU, KOPOMKI NOBIOOMIIeHHS

Pe3ynbTaTtn. TeMnepaTypHUi PafiEHT CUMETPUYHMX LINSHOK Y 3J0POBUX OCi6 (KOHTPOJIbHA rpyna) CTaHOBMB
(0,37+0,04) °C. Y BCix XBOPWUX A0 NiKyBaHHA Ha TEPMOTpaMax BMAHO 30HY iHTEHCMBHOT rinepTepMii 3 Y4iTKUMKN KOHTYpamu,
AIKa 3a po3Mipamu NepeBuLLYyBaJia BUANMY rinepeMito B AiNIAHLI ypaxeHoro cyrioba. TemnepaTypHWIA FPadieHT y NaLi€H-
TiB 3 nofarpoto 6e3 ypaxxeHHA neyiHku cTaHoBmB (3,99+0,17) °C, a B XBOpwUX i3 cynyTHbo HAXXI — (4,41+0,14) °C
(p>0,05).

Ha TepMorpamax nicis AikyBaHHSA y 6ifblIOCTi XBOpMx 060X rpyn BCe Liie CrocTepirasacs 30Ha rineptepmii. BoHa
6yna MeHLLOoi NAoLLi 1 iIHTEHCMBHOCTI, YiTKICTb KOHTYpPIiB BTpayvanaca. Pe3ynibtaTi Tepanii 6ym cyTTEBO KpaLLMMK Yy navi-
€HTIB, AKi 0OTpMMyBaan 6330By Tepanito 3 eHTEPOCOPHEHTOM, asie BOHM BCe L€ He BignoBsigaan HopMi (p<0,05).

BucHoBOK. TepMorpadisi a€ MOXNBICTb BU3HAYMUTM 3MiHY JIOKaSIbHOT TEMMEPATYPU YpPaKeHUX cyrnobis npu
noAarpiBMNepion3aroCTPeHHSA, BCTAHOBUTM JTOKai3aLito i MOLLIMPEHICTb NaTOIOMNYHOro NPOoLEecy Ta OLiHNTN e PEKTUBHICTb
NiKYBaHHS.

KJ1FOYOBI CJZIOBA: noaarpa; Tepmorpadisi; HeasIKorosibHa X1MpoBa XBopoba neyiHku; eHTepocopbeHT.
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