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KOHTPOIJb BOJIN N TUTNEPYPUKEMNN Y BOJIbHbIX
C TO®YCHOW NOOAMPON MOCNE OMEPALMM HA CYCTABAX
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Pestome

MepBiyHas 3agada npy neyeHun TodysHol (y3enkoBow) nogarpsl — 3T0 e€ NeveHne MeaukameHTo3HbIMKA cpeacTBami. K xupyprudeckomy
BMeLLaTenbCTBY npuberaloT LONOMHUTENBHO, ECAIM HYXHO NPOBECTM KOCMETUYECKYI0 KOPPEKTUPOBKY AedhopMaLm B cyctase nnu ybparb ero
VHBaNUAN3NPYHOLLYI0 ACdyHKUmio. OgHaKO Mpu 3TOM BMELLaTENbCTBE BO3HUKAKT Takne OCMOXHEHMS, Kak r1nepypukemMuns 1 peuvame nogar-
PUYECKOro apTpuTa, XOPOLLO 3aA0KYMEHTUPOBaHHbIE B NUTepaType. Llenb.: oLeHnTb ahteKTUBHOCTb HU3KOMHTEHCUBHON NasepHol Tepanuu
(HWITT) Ha cHWXeHWe YPOBHS CON MOYEBOW KUCMOTHI (YPaToB) y NaLMEHTOB C TOYCHOM Nofarpoi, KOTOpble NEPEHECTIN XUPYPriyeckoe BMeLLa-
TENbCTBO Ha CycTaBax B peBMaronoriyeckon bonbruue Yanay (Kutai), u cpaBHUTL UX C MOKa3aTensiMm nauueHToB, KOTOPbIE NEYNAINCh TONMBKO
koHcepBaTuBHO. Mamepuarssi u MemoOsl. ddhdekTuBHocTs HUIT kak ypaTcHukaroLLei Tepanu Gbina uccrefosaHa Ha 63 naumeHTax MyxcKkoro
nona ¢ TodyCcHO NoAArpoi, KoTopble NeYNaUCh 1 Bbinn NPOONepPUPOBaHbI B peBMAToNOrNyeckol 60nbHILE ropoaa Yanay. KoHTponbHyto rpynny
coctaBuni 63 nauueHTa ¢ no[arpoi, ConocTaBUMBIX MO BO3PACTY 1 YPOBHIO MOYEBOV KICMOThI JO NEYEHWs, HO KOTOPbLIM NPOBOAMIN TOMBKO
KOHCepBaTMBHOE nevyeHune. Pesynbmamsl. MauveHTam Aenanv 0fHO3TanHylo UNn AByXaTanHylo onepaunto. Hanbonee yactelM Mectom nopa-
KeHns Bbinu cycTasbl CTONbI: nanbLybl Hor (49,41%), roneHocTonHbINA cycTas (39,68%) n konerHbil cycTas (34,92%), MMeBLUME OrpaHNYeHHYI0
NofBMXHOCTb. YpoBHM C-peakTusHoro 6enka (CPB) fo neveHns 6binv NoBbILLEHbI NOYTH Y BCEX NauMeHToB (Meanana 3,74 (0,2-48,75) mr/n)
He3aBMCUMO OT [pyriX COMYTCTBYIOLLMX 3aboneBaHuit. YpaTcHukatoLas Tepanus 3aMeTHO cHuauna ypoeeHs CPB o 2,44 (0-33,27) mr/n
B uccnegyemon rpynne u 8o 1,3 (0,13-31,72) mr/n B koHTponbHOM rpynne. Mocne onepauum n ypaTCHKaloLLen Tepanuu y Bcex NaLueHToB
0TMeYanoch (yHKLMOHanbHOe ynyylleHre 1 ymeHblueHne 60nn. CHkeHre YpoBHS ypaToB B CbiBOpOTKe Obino 3apeructpuposaHo y 96,83%
naLueHToB OCHOBHOM rpynnbl vy 93,65% naumneHToB KOHTPONLHOM rpynmbl. He GbIN0 CyLueCcTBEHHON pasHuLbl B YPOBHE MOYEBOW KUCTOThI Cbl-
BOPOTKY Y NaLNEHTOB, NEPEHECLUMX ONEepaLIMio Ha CycTaBax, 1 y NaLNEHTOB, NIEYEHbIX TONbKO KOHCepBaTMBHO. CaMblii HU3KWI CPEAHNI YPOBEHb
MOY€EBOII KNCNOTbI B CIBOPOTKE Bbi Y TeX 60MbHBIX, KOTOPbIE AOMOMHUTENBHO K XMPYPriiyeckoMy Nevenmio nonyyanv nasepotepanuio (280,93 £
97,05 mMkMOnb/M), HO M3-3a LIMPOKOrO AMana3oHa Bapuauuii pasHuua ¢ Apyrmu rpynnami He Buina cTaTucTuyecku sHaunmon. [lobasnenme
nasepoTepanuu B KOMMIIEKCHOE NeYeHNe Takke NomMorno ymeHbLwnTb 6onb nouty Bagoe (0,56 + 0,56 npotus 1,04 £ 0,91), ogHako 3aMeTHOro
npotusoBocnanutensHoro fenctans HANT mbl He 3aperucTpuposanu. beina yctaHoeneHa cnabas npsmas cBs3b MeXay YPOBHAMIN MOYEBOM
kucnoTbl U C-peakTBHOTO Genka B CbIBOPOTKE MOCNE NEYEHWs, HO Y NaLMeHTOB, NonyyaBLuMx nasepHyto Tepanuio, CPB nosbilwancs vate,
4eM B KOHTPONbHON rpynne. 3akmioyeHue: ApTPOCKOMMYECKas YNCTKa CycTaBa U ApYrue XUpypruyeckne MeToabl edeHns, kak npaBuo, Hukak
He BNUSKOT Ha CUCTEMHYIO TUMEPYPUKEMMIO U HE MOTYT paccMaTpuBaTLCS Kak 3aMeHa ypaTcHkatoLen Tepanuu. OfHaKo Hall OmnbIT NOATBEPX-
AaeT, YTo CBOEBPEMEHHO NPOBeAeHHas onepaLys CnocobCcTBYET (YHKLMOHAMBHOMY YNYYLLEHHIO U yMeHbLUeHMO 60n1 y BONbHEIX NoAarpoii.
HuakouHTeHCMBHAS NasepHas Tepanus He BAWSET Ha MANepypUKEMIIO N HE rapaHTUPyeT ANNTEMbHOMO CUCTEMHOTO NPOTUBOBOCNANNTENBHOMO
adpcpekTa, HO MOMOraeT AOMNONHUTENBHO CHATL BOMb B CycTaBax 1 TakM 06pa3oM ynyuLunTb nevebHbIn AP MEKT 1 KaYECTBO XM3HN NALMEHTOB.
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Abstract

The primary treatment of tophaceous gout is to control the disease by pharmacological therapy. Additional surgical intervention is used to cor-
rect cosmetic deformation in joints or disabling functional disorder; however, one of its reported complications is hyperuricemia and recurrent
attacks of pain. Objectives: to access the effectiveness of Low Intensity Laser therapy as addition to urate lowering treatment in patients with
tophaceous gout, who underwent joints surgery in the Chengdu Rheumatism Hospital, in comparison to those patients who received only non-
surgical treatment. Subjects and methods. The effectiveness of Low Intensity Laser therapy (LILT) and urate lowering treatment in patients with
tophaceous gout was investigated in 63 male patients of Chengdu Rheumatism hospital with tophaceous gout who underwent joints surgery.
Control group was formed of 63 gout patients comparable in age and pre-treatment uric acid, who received non-surgical treatment.

Results. Patients underwent surgery in one or two sessions, the most common lesion site being foot joints: toes (49.41%), ankle (39.68%) and
knee (34.92%), with restricted mobility in the mentioned joints. Levels of CRP before the treatment were elevated in almost all patients (median
3.74 (0.2, 48.75) mg/L), regardless of the other comorbidities. Urate lowering therapy notably reduced the levels of CRP to 2.44 (0, 33.27)
mg/L in study group and to 1.3 (0.13, 31.72) mg/L in controls. After surgery and following urate lowering therapy all patients noted functional
improvement and reduction of pain. Decrease in serum urate levels were reported in 96.83% of patients in study group and in 93.65% of con-
trols. There was no significant difference in serum UA between patients who underwent joint surgery and who didn’t. Patients, who in addition
to surgery received Low-Level Laser Therapy therapy, had a lowest mean serum UA after treatment (280.93 £ 97.05 umol/L), but due to wide
range of variation, difference to other groups wasn't statistically significant. Addition of laser therapy also helped to reduce the pain almost twice
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(0.56+0.56 compared to 1.04 + 0.91). However, we haven't registered notable anti-inflammatory influence of LILT. There was a weak direct
link established between levels of serum UA and CRP after treatment, but in patients receiving laser therapy, CRP was elevated more often,
compared to those who weren't prescribed with LILT or controls. Conclusion. Arthroscopic shaving and other surgical approaches focused on
joints often doesn't affect system hyperuricemia in any way and can’t be viewed as a substitute to urate lowering therapy. However, our experi-
ence confirms that timely performed surgery contribute to functional improvement and reduction of pain in gout patients. Low Intensity Laser
therapy doesn'’t affect hyperuricemia or guarantee long-term systemic anti-inflammatory effect, but help to additionally relieve pain in joints and

thus enhance treatment effect and quality of patients’ life.
Key words: gout, hyperuricemia, LILT, arthroscopic shaving.
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INTRODUCTION

The presence of tophi was reported in approximately
12-35% of gout patients and has been associated with
significant morbidity including poor quality of life and in-
creased healthcare resource use [1]. Depending on their
anatomic location, tophi have the potential to cause ir-
reversible joint damage with bony destruction. Tophi can
also entrap nerves causing compressive neuropathy, such
as carpal tunnel syndrome or radiculopathy [2, 3].

Urate lowering therapy is a beneficial treatment for the
majority of patients suffering from tophaceous gout, how-
ever up to an estimated 100 000 per one million cases of
gout are not adequately managed with current therapies
and need other options of treatment [4]. It includes cases
of functional impairment with inability to perform daily work
due to restricted range of motions and massive joint trans-
formation leading to inability wear shoes or clothes. Those
cases, even responsive to urate lowering therapy, might
demand expeditious time-optimal solutions [5].

Publications on gout surgery are still mostly limited
to isolated case reports and case series [4], with most
common surgical techniques described being arthroscopic
shaver and open tophectomy. The reported outcomes are
generally positive, but the most common adverse out-
comes include delayed wound healing [5], hyperuricemia
and recurrent attack of gouty arthritis [6, 7].

Low Intensity Laser Therapy (LILT) is a new technique
used for the treatment of gout. The proper application of
this therapy is reported to significantly reduce the pain
and swelling in joints of gout patients [8]. Additional usage
of LILT is a promising aid for recovery period after joint
surgery in patients with tophaceous gout.

MATERIALS AND METHODS

Medical records of 126 male patients with gout were
included in the study, of them 63 patients with tophaceous
gout who underwent joints surgery and control group,
formed of 63 gout patients comparable in age and pre-
treatment uric acid, who received non-surgical treatment.
All patients were admitted to Chengdu Rheumatism Hos-
pital in 2019-2020 and satisfied the preliminary criteria
of gout. The study was performed in accordance with the
principles of the Declaration of Helsinki and approved by
the Ethics Committee of Chengdu Rheumatism Hospital.
All participants provided written informed consents.
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Data collection. In all patients anthropometrical pa-
rameters were measured, including waist circumference,
body height and weight, body mass index (BMI). In ad-
dition, blood pressure at systolic and diastolic phases,
blood levels of triglycerides, fasting serum glucose, and
creatinine were measured. Serum UA was measured on
the first day and after the end of treatment by standard
ELISA method. Presence of fatty liver was assessed by
B-ultrasonography, in some cases with additional MRI or
liver biopsy. The diagnosis of renal dysfunction was based
on serum creatinine and glomerular filtration rate; kidney
stones was detected by X-ray and B-ultrasonography.

LILT. Joints were exposed to laser light source
L.H.H. Medicallaser (fig. 1), whose characteristics are
as follows: wavelength centered at A = 810 nm (peak
1600 mw), pulse width of T = 13 ns, repetition frequency
of fR = 210 kHz. The exposure time was 20min, once a
day, 7 days as a course of treatment. 810-nanometer light
wave was adopted to reach the biological stimulation ef-
fect through the beam of semiconductor laser, in order to
reduce or eliminate pain, improve local blood circulation,
tissue repair, and quickly diminish inflammation, thus pro-
moting wound healing.

Statistical analysis. Baseline characteristics of partici-
pants were evaluated by descriptive statistics and results
were presented in the form of mean + standard deviation.
Comparisons in the means of continuous variables with a
normal distribution were performed by using Student’s t-
test. Comparisons in medians of continuous variables with
a skewed distribution were performed by using a Wilcoxon
rank-sum test. All reported probability values (P-values)
were based on two-sided tests and P value <0.05 was
considered statistically significant. Statistical analysis was
conducted using IBM IPSS statistics software (version 23,
IBM Co., Armonk, NY, USA).

RESULTS

Total of 126 patients with gout were included in this
study. All patients were of male gender. Study patients
who underwent surgery and those of control group were
comparable by age (mean age was 47.24 + 11.81 years
and 47.57 + 14.49 years respectively) and serum UA
before treatment (503.35 + 124.35 pmol/L and 505.48
129.29 pymol/L respectively). Aimost half of all patients
who underwent surgery had been diagnosed with fatty
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Fig. 1. Laser light source L.H.H. Medicallaser used in the treatment of gout: general view (a), characteristics (b), work mode (c)

liver (42.86%), 28.57% with hyperlipidemia, and 12.69%
had diabetes mellitus.

Routine laboratory tests were performed, including
ESR and CRP, but the range of variation amongst the data
was too wide. Levels of CRP before the treatment were
elevated in almost all patients (median 3.74 (0.2, 48.75)
mg/L), regardless of the other comorbidities. Urate lower-
ing therapy notably reduced the levels of CRP to 2.44 (0,
33.27) mg/L in study group and to 1.3 (0.13, 31.72) mg/L
in controls. Other general characteristics of study patients
are described in table 1.

Patients underwent surgery in one or two sessions,
the most common lesion site being foot joints: toes
(49.41%), ankle (39.68%) and knee (34.92%), with re-
stricted mobility in the mentioned joints. Among common
complaints were inability to perform daily routines due to

enlarged joints (inability to wear shoes), joints’ dysfunc-
tion and pain. Extracted mass size ranged from 1.0 to
7.0 cm in diameter. After surgery and following urate low-
ering therapy all patients noted functional improvement
and reduction of pain. Decrease in serum urate levels
were reported in 96.83% of patients in study group and
in 93.65% of controls.

Technique of arthroscopic shaving was used to ac-
cess smaller tophi and softer lesions. For the excision
of large tophi, complex surgical approach was needed,
combining open tophectomy and aspiration of tophaceous
masses. In addition to urate lowering therapy, all patients
were treated by the principles of Traditional Chinese Medi-
cine (TCM). Half of the patients who underwent surgery
(n = 35) also received additional LILT (fig. 2), and 3 pa-
tients — additional platelet rich plasma therapy.

Table 1

General characteristics of gout patients

Factor
Age (M £ m), years

Surgery patients (n = 63)

Controls (n = 63)

47.24 +11.81 47.57 £ 14.49

Serum UA before treatment (M + m), umol/L

503.35 £ 124.35 505.48 + 129.29

CRP before treatment [median (min, max)], mg/L

3.74 (0.2, 48.75)

4.97 (0.19, 39.7)

CRP after treatment [median (min, max)], mg/L
Accompanying diseases and conditions

2.44 (0, 33.27) 1.3(0.13,31.72)

Prevalence rate, %

Hypertension 22.22 25.39
Diabetes mellitus 12.69 7.94
Fatty liver 42.86 33.33
Hyperlipidemia 28.57 25.39
Hepatic dysfunction 12.69 14.29
Renal dysfunction 9.52 22.22
Kidney stones 28.57 25.39
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As a result, there was no significant difference in se-
rum UA between patients who underwent joint surgery
and who didn’t (table 2). Patients, who in addition to sur-
gery received laser therapy, had a lowest mean serum
UA after treatment (280.93 + 97.05 umol/L), but due to
wide range of variation, difference to other groups wasn't
statistically significant (p > 0.05).

Patients, who underwent surgery, more often had com-
plains about pain both before surgery and after the end-
ing of treatment. Therapeutic effect of LILT was noted by
the managing physician: including reducing inflammation
and relieving pain, improvement in local blood circulation
and faster tissue repair. Addition of laser therapy helped
to reduce the pain almost twice (0.56 + 0.56 compared
to 1.04 £ 0.91).

However, we haven't registered notable anti-inflam-
matory influence of LILT. There was a weak direct link
established between levels of serum UA and CRP after
treatment, but in patients receiving laser therapy, CRP
was elevated more often, compared to those who weren’t
prescribed with LILT or controls.

DISCUSSION

The lack of controlled clinical studies justifies the need
to determine when, or if, a specific patient should be re-
ferred to surgery for tophaceous gout. Published literature
on the indications for the surgical treatment of gout is quite
limited and mostly recommend that surgery be reserved
for patients with severe, debilitating tophaceous gout, im-
pending or current complications or for those who have
failed maximal medical therapy [9]. In our hospital 2 most
common indications for surgery were severe functional
impairment of the joint (and following inability to perform
daily work due to restricted range of motions) and mas-
sive joint transformation (inability to wear shoes/clothes).

All patients, who underwent surgery under this study,
reported functional improvement and reduction of pain,
and the risk of complications was very low. In addition to
urate lowering therapy and Traditional Chinese medicine
(local topical application), some of the patients (n=35)
were prescribed with LILT.

In an experimental arthritis models [10,11] LILT pre-
served the content of glycosaminoglycans, reduced the

Fig. 2. In-treatment photo of post-operative gout patient (big gout stone of the first metatarsophalangeal joint removed by open tophectomy

with aspiration of tophaceous masses)

Table 2
Treatment results in gout patients (Surgery VS controls)
Serum UA (M £ m), pmoliL Before treatment 497.88 + 117.21 500.63 + 133.9 497.7 + 128.36
=M. H After treatment 335.92 + 64.41 280.93 + 97.05 322.53 + 89.83
Pain in VAS score (M £ m) Before treatment 4.56 +1.01 4.34 +1.59 4.68 +1.29
After treatment 1.04 £ 0.91 0.56 £ 0.56 0.65 £ 0.81
, . Before treatment 5.83(0.35, 35.69) 3.47 (0.2, 48.75) 4.97 (0.19, 39.7)
CRP [median (min, max)}, mg/L After treatment 0.61(0,2.27) | 7.06(0.99,33.27) | 1.3(0.13,31.72)
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cellular changes and the inflammatory process. Induced
reduction of joint swelling correlated with reduction in the
inflammatory markers, including serum prostaglandin
E2 [11]. Laser therapy has an anti-inflammatory effect in ar-
thropathy induced in rats injected with urates, determined
by fibrinogen levels and by histological involution [12].

Decomposition of uric acid crystals by ultra-short la-
ser pulses was described in 2020 by Rodriguez-Silva et
al [13]. As a result of photochemical interaction between
light and UA crystals, variations in molecular structure
were observed by author. In addition to decrease in their
concentration within the joints or tissues, UA crystals were
more soluble and more likely to be eliminated through the
urine, therefore, providing at the same time analgesic and
anti-inflammatory action in the affected area.

In our study, while LILT helped to reduce the pain in
joints, no pronounced anti-inflammatory affects were noted.
There was a weak direct link established between levels
of serum UA and CRP after treatment, mostly explained
by urate lowering therapy affecting both biomarkers [14],
but in patients receiving laser therapy, CRP was elevated
more often, compared to those who weren't prescribed with
LILT or controls. It may be partly explained by the fact, that
an increase in CRP due to the post-effects of surgery was
doubled by accumulation of adenosine triphosphate and
reactive oxygen species [11] due to applied laser therapy.

Despite that fact that laser therapy is often viewed
in literature as a natural alternative to pharmaceutical
treatment [8], we haven'’t observed significant decrease
in serum UA in gout patients prescribed with LILT. Those
patients had a lowest mean serum UA after treatment
(280.93 + 97.05 umol/L), but due to wide range of varia-
tion, difference to other groups wasn't statistically signifi-
cant (p > 0.05).

CONCLUSION

Arthroscopic shaving and other surgical approaches
focused on joints often doesn't affect system hyperuri-
cemia in any way and can’t be viewed as a substitute
to urate lowering therapy. However, our experience
confirms that timely performed surgery contribute to
functional improvement and reduction of pain in gout
patients. Low Intensity Laser therapy doesn’t affect
hyperuricemia or guarantee long-term systemic anti-
inflammatory effect, but help to additionally relieve pain
in joints and thus enhance treatment effect and quality
of patients’ life.
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