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Therapeutic effects of graphene thermal therapy for benign thyroid nodules
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Abstract: Objective To explore the responses of benign thyroid nodules to graphene thermal therapy. Methods A total of 97
patients with benign thyroid nodules were enrolled in this study and then randomly divided into control group (n=47) and
treatment group (n=50). Control group did not receive any intervention measure, while treatment group received 4 courses
(120 days) of graphene neck protection bandage treatment. The maximum diameter and maximum cross-sectional area of
the thyroid nodules before and after treatment in both groups were measured with ultrasound. Thyroid functions (FT;, FT,
and thyroid stimulating hormone) in both groups before and after treatment were detected by direct chemiluminescence.
Results The maximum diameter and maximum cross-sectional area of the thyroid nodules before and after treatment
showed no obvious changes in control group (P>0.05). However, the maximum diameter and maximum cross-sectional area
of the thyroid nodules in treatment group were reduced by (0.17+0.13) cm and (0.41+0.45) cm’, respectively (P<0.05). The
hyroid functions remained stable in both groups before and after treatment (P>0.05). Conclusion Graphene thermal therapy
which can reduce the maximum diameter and maximum cross-sectional area of benign thyroid nodules and has no
significant effects on the thyroid functions is worthy of clinical application.
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L9751, o, 55 28 441, 4z 69 141], I RfAIL 43 A XoF 1R
HANAI T XS IRAL 47 1], P H4F0 (44.19+11.96) %/
TR HE £ (24.78+3.39) keg/m?; 1RV TLH 50 ], F-H4F S
(47.94+9.54) % KT HEFE 41 (24.4242.94) kg/m’,

1.2 NiktriE
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Je S A ORI
1.4 WELIEHR
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ATHLIR SR PRI, KRR L12-5, 45% 4 8.8 MHz,
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PEEE T LA HRIRES 1o . 2 ISk 3 mL,
A3 B I R IR R T BB (% (8 FT; 3.5~6.5 pmol/L;
FT,11.5~22.7 pmol/L ; TSH 0.35~5.50 mIU/L ) , 1% %
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DA N TR
1.5 Grit=4bE
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Tab.1 Comparison of general information between two groups (Mean+SD)

el e

25 n R/

MDIl/cm  CSAl/cm’

4 $/kg-m?

WAL 47 44.19£11.96  17(36.2%)

VRITH 50 47.9449.54  11(22.0%)

30(63.8%) 24.78+3.39  0.91+0.35  1.86+1.36

39(78.0%) 24.4242.94 0.77+0.36  1.53+1.54

MDI1 RIF TR AT s CSAL IR 7 Fi e SR i i FAe
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PIAL R E IR YT AT HUIR IR DD BE LB, 22 5+ 44 4t

P27 L (P>0.05) 3677 Ja P4 R 3 HUIR IR Th RE L
B, 2RISR L (P>0.05), W3k 2,
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Tab.2 Comparison of thyroid function before and after treatment (Mean+SD)

PPl WY IS
251 n
FTs/pmol-L"  FT./pmol-L' TSH/mIU-L" FTs/pmol-L"  FT/pmol-L* TSH/mIU-L"
X IEH 47 4.97+0.57 16.39+2.53 1.90+1.11 5.12+0.77 16.21+£2.12 1.93+1.12
RIT 50 4.96+0.47 16.15+1.87 1.77£1.05 5.01+0.49 16.17+£2.10 1.89£1.16
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2.3 JBITRIE A 4E BIRARZE 15 MD #1 CSA EE&R
X RRZH 285 120 d APUREE, 45 5 /R MD1 5 MD2
J CSA1 5 CSA2 Lb#, 22 5 ogeit ¢ L (P>0.05)
BT Zd 120 d 93RYT ,MDI1 5 MD2 i & BT
Ji R IR 255 MD 387 (0.17+0.13) cm; CSAT 5 CSA2
A R IRAST I H R ARZS 5 CSA I8/ IN(0.4140.45) e,
SHE G E L (P<0.05), W33,
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Tab.3 Comparison of the maximum diameter and maximum cross—
sectional area of the thyroid nodule before and after treatment
(Mean+=SD)

YRITHT BITE
MDI1/cm CSAl/cm’ MD2/cm CSA2/cm’

25 n

XTHRZH 47 091035 1.86£1.36  0.93+0.36 1.90+1.40
VAT 50 0.77+0.36 1.53+1.54  0.61+£0.31%°  1.12+1.24**
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Fig.1 Infrared spectrum of graphene thermal film
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Fig.2 Nonthermal effect of far infrared radiation
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