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AR (SR . AR R SRk, [HR] BEIRERTAR, WAHTFAREE . 7% 30 min J5F¥30 kK&
DR R TG (P>0.05), A BHEYZE 12 R, BERRAER , REML VAS 43, UCLA F1 Constant-Mur-
ley IF4r ¥ 0 E 3% (P<0.05), ARATHA LR A2 R B FE X (P>0.05), RJ5 12 8, SHE4L VAS P43 [(1.70.6)
vs (2.2£0.7), P<0.05]. UCLA [(29.1£0.8) vs (28.3%1.5), P<0.05] LA} Constant—Murley $F-43 [(93.7£2.1) vs (91.423.9), P<0.05] ¥ i Z 1
ToEH, BRI, PIAHBEARE M IL-6 2 TNF-a KB REREK (P<0.05). RJF 12 8, 841 1L-6 [(1.5£0.8) pg/
ml vs (2.2+0.3) pg/ml, P=0.040] Fl TNF-a [(2.0£0.9) pg/ml vs (2.6=0.9) pg/ml, P=0.026] ¥ ¢ FH X T4 A, [&it] REWASTRE
BT AR IR T GARG R CTRE, BGE A T RE .
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Effect of hydrogen—oxygen mixture inhalation on early consequences of arthroscopic repair of rotator cuff tear / CHEN Yin—
zhong"?, GUO Wei', GUO Xiu—cheng', JIA Qing—wei', CHAO Yu—han’, YIN Zong—sheng’. 1. The Second Affiliated Hospital, Shandong First
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Abstract: [Objective| To explore the effect of hydrogen —oxygen mixture inhalation on early consequences of arthroscopic repair of ro-
tator cuff tear. [Methods] A retrospective study was performed on 60 patients who underwent unilateral arthroscopic rotator cuff repair from
February 2020 to October 2021. According to the preoperative doctor—patient communication, 30 patients were inhaled hydrogen and oxy-
gen mixture (the HOM group), while other 30 patients were inhaled pure oxygen (the PO group). The clinical and blood test data of the two
groups were compared. [Results] All patients were operated on successfully, without significant differences in the operation time, mean arte-
rial pressure and heart rate 30min after intubation between the two groups (P>0.05). As all patients were followed up for 12—weeks, the
VAS score for pain, Constant—Murley and UCLA scores in both groups were significantly improved over time (P<0.05). Although there was
no statistical significance in the above scores between the two groups before surgery (P>0.05), the HOM group proved significantly superior
to the PO group 12 weeks after surgery in terms of VAS score [(1.7+0.6) vs (2.2+0.7), P<0.05], UCLA [(29.1+0.8) s (28.3£1.5), P<0.05] and
Constant—Murley score [(93.7+2.1) vs (91.4£3.9), P<0.05]. Regarding blood test, the levels of serum IL-6 and TNF-a in both groups were
significantly decreased after surgery (P<0.05). The HOM group was significantly lower than the PO group in terms of IL-6 [(1.5+0.8) pg/ml
vs (2.2£0.3) pg/ml, P=0.040] and TNF-alpha [(2.0+0.9) pg/ml vs (2.6+ 0.9) pg/ml, P=0.026] 12 weeks postoperatively. [Conclusion] Inhala-
tion of hydrogen and oxygen mixture does relieve pain and improve function after arthroscopic repair of rotator cuff tear.
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AR 60 ] £ I IR 958, AF % 25~65 %, 55 31
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W PR RS RROR 22 R g L (P>
0.05) (£ 1), AWIFRGTINARE —ERRFEE M
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1.2 IRIF ik

SERE 2RI, URERAL, SIS ST MR
HEAMA . RAT 0.5~1 h EHELFEME 1.5 ¢ WP
IR, VI Z AiEEE PR 1 g WD . Bk
PRAT MG, TS NI, W BRIk
TR U S — AN B AR A A, T g
e, DERTEE T IRBUERIEA . 1 LS U
Wrom I, FTES KA R R ENIX, RSEZME R
P EA . RIS T E T R E TH TR
B FEEAE. IR, TS (T
JHZ) 150, AMNRY 300, AMEZY 0°), [ 10~12 JH.
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Bk (mean arterial pressure, MAP) FL0 % (heart
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rate, HR), FARUHKE, REVHESHENL. KH
i BRI MBI PT 43 (visual analogue scale,
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WIF RS (University of California at Los Angeles ,
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Table 1 Comparison of clinical data between the two groups

e
1417 - Pt

AJG R RIHERS , WAL 1L-6. TNF-a /K2R
1%, AR5 45 s [) 5 SR 445 T4 A 25 B A T 4 4R
, ZRHEASIFE L (P<0.05); ARJERERTH
., W4l VAS PE i, TR T DIRR B AL B
FEAEHBCEEN R, SR ARG TREEAR TR
KB G IR

K2 RABRERBRER (rx) SEK

Table 2 Comparison of blood test data between the two groups

(n=30)  (n=30) £z A4 (n=30) 44l (n=30) PH
S (Y, X +9) 48.9+2.8 49.2+1.8 0.650 11.-6 (pg/ml)
TR (1, Hi) 18/12 16/14  0.602 AT 6.7£1.2 6.6+1.0 0.886
JFE (A, & s) 52475  52+72 0.647 AJF 18 2.7+0.8 3.3+0.8 0.035
FARHEFE (min, 7 +s) 115.249.7 110.0£9.6  0.980 AJe 6 JH 1.8+0.8 2.4+1.0 0.037
PITKE (em, & +s) 26206 2408 0.366 ENERVAL] 1.5+0.8 2.220.3 0.040
$% 30 min 7 MAP (mmHg,  +s) 91.3+3.8 92.9+25 0.085 P{E <0.001 <0.001

%5 30 min 7 HR (X/min, & %s) 68.1+4.1 69.1243  0.365
FEBERHE] (d, % +s) 5.8+0.9  5.9+1.0 0.987

VAS FE4F (5%, % 5)

AR 6309  63+1.0 0.721
AR5 6 21206  27:08 0.007
AJ5 12 A 1.7¢0.6 22407 0.010
PH <0.001  <0.001
UCLA P43 (43, & )
ARl 185+1.8 19.0£2.8 0.374
AR5 6 25.6+1.6 24.5+1.7 0.044
AJF 12 7 29.1+0.8 28315 0.042
PH <0.001  <0.001

Constant—Murley P43 (43, & +s)

PN} 55.1%4.1 56.2+42 0.385
AJe 6 J# 88.1+2.7 86.1+2.5 0.020
AJE 12 J& 93.7+2.1 91.4+3.9 0.023
P <0.001 <0.001

S LRI 2 R O T R T O Y T
fif "o WFEER, IL-6. TNF-a 5/H#IHGAGIH
AT B YIA G, IL-6 Rel it b g . MR
0 A B A A AR A S P R R, e 58
iE S s T TNF-a S 2RAE K20 YA 8 R 2 —,
WE G AZ R F-kB (nuclear factor kB, NF-kB) &
AR 1L-6 ARk, #E—PnE R MR Y, A
FERB, EUREM G SR T BT v, BT
IL-6. TNF-a 8 EIHZRE, B RAE R 5 8 2R B,
TR R M RONFREE T PRIk, AT AR AR
RAEFNE, LA H B o AFEER R

TNF-o (pg/ml)

AT 6.8+1.1 6.6+1.1 0.560
ENERNE 3.2+0.8 3.7+0.7 0.030
AR5 6 JH 2.2+1.0 3.0+0.9 0.010
AJE 12 J5 2.0£0.9 2.6+0.9 0.026
P1E <0.001 <0.001

gibimd, SRRE T AGSRA RSB AR
FKATPR, G E ST e

S L Hk

(1] BREDGE, P, SRR, 45 . JH i 05 6 F IR 28005 1Ry 7
[J] . P % 40 Bl 2% i, 2021, 29 (16) : 1516- 1518. DOI:
10.3977/.issn.1005-8478.2021.16.1.

Chen ZY, Guo W, Guo XC, et al. Treatment of rotator cuff tears
combined with axillary nerve injury [J] . Orthop J Chin, 2021, 29
(16) : 1516-1518. DOI: 10.3977/j.issn.1005-8478.2021.16.17.

(2] EWF et . T BT H Al e = Yok REE i) 4
1. hESFIE ML, 2022, 30 (4) : 379-381. DOL: 10.3977/;.
issn.1005-8478.2022.04.21.

Wang YP, Yang XP. Initial outcomes of fast—track principles used
in arthroscopic rotator cuff repair [J] . Orthop J Chin, 2022, 30 (4) :
379-381. DOI: 10.3977/j.issn.1005-8478.2022.04.21.

[3]  Yuan T, Qian H, Yu X, et al. Proteomic analysis reveals rotator
cuff injury caused by oxidative stress [J] . Ther Adv Chronic Dis,
2021, 12: 2040622320987057. DOI: 10.1177/2040622320987057.

(4] BREDAE, XUDIMS, 0L, 45 . B4 A o0 e Fol TR = T
ORI ERE ()] . P EERIBANER A4 AR, 2021, 29 (13) : 1194—
1198. DOI: 10.3977/j.issn.1005-8478.2021.13.10.

Chen YZ, Liu QP, Guo W, et al. Comparison of three analgesic reg-
imens during perioperative period of total hip arthroplasty in the el-

derlyr [J] . Orthop J Chin, 2021, 29 (13) : 1194-1198. DOI: 10.397
2093



315522
2023411 H

T EBTESR RS
Orthopedic Journal of China

Vol.31,No.22
Nov.2023

[5]

[6]

[7]

[8]

[9]

[10]

7/j.issn.1005-8478.2021.13.10.

Lin HY, Lai PC, Chen WL. A narrative review of hydrogen—oxygen
mixture for medical purpose and the inhaler thereof [J] . Med Gas
Res, 2020, 10 (4) : 193-200. DOI: 10.4103/2045-9912.295226.
Xu S, Chen JY, Hao Y, et al. Threshold scores for treatment suc-
cess after arthroscopic bankart repair using Oxford Shoulder Insta-
bility Score, Constant— Murley Score, and UCLA shoulder score
[J1.J Orthop, 2020, 22: 242-245. DOI: 10.1016/}.jor.2020.05.001.
Sahinoglu E, Unver B, Yamak K. The relationship of range of mo-
tion and muscle strength to patients” perspectives in pain, disabili-
ty, and health—related quality of life in patients with rotator cuff
disease [J]. IrJ Med Sci, 2021, 190 (1) : 177-183. DOI: 10.1007/
s11845-020-02305-4.

AdomaviGiené A, Daunoravi¢iené K, Sidlauskaité R, et al. Analy-
sis of functional recovery and subjective well- being after ar-
throscopic rotator cuff repair [J] . Medicina (Kaunas) , 2021, 57
(7) : 715. DOI: 10.3390/medicina57070715.

Chen H, Zhou C, Xie K, et al. Hydrogen—rich aline alleviated the
hyperpathia and microglia activation via autophagy mediated in-
flammasome inactivation in neuropathic pain rats [J] . Neurosci-
ence, 2019, 421: 17-30. DOI: 10.1016/j.neuroscience.2019.10.04
6.

Yu M, Qin C, Li P, et al. Hydrogen gas alleviates sepsis—induced
neuroinflammation and cognitive impairment through regulation of
DNMTI1 and DNMT3a—mediated BDNF promoter IV methylation
in mice [J] . Int Immunopharmacol, 2021, 95: 107583. DOI: 10.101

2094

[11]

[12]

[13]

[14]

[15]

6/j.intimp.2021.107583.
Itoigawa Y, Yoshida K, Nojiri H, et al. Association of recurrent
tear after arthroscopic rotator cuff repair and superoxide—induced
oxidative stress [J] . Am J Sports Med, 2021, 49 (8) : 2048-2055.
DOI: 10.1002/jor.24472.
Lee JJ, Kim DY, Hwang JT, et al. Dexmedetomidine combined
with suprascapular nerve block and axillary nerve block has a syn-
ergistic effect on relieving postoperative pain after arthroscopic ro-
tator cuff repair [J] . Knee Surg Sports Traumatol Arthrosc, 2020,
25:1-10. DOI: 10.1007/s00167-020-06288-8.
Struzik S, Czarkowska—Paczek B, Wyczalkowska—Tomasik A, et
al. Selected clinical features fail to pre— dict inflammatory gene ex-
pressions for TNF-a, TNFR1, NSMAF, Casp3 and IL-8 in ten-
dons of patients with rotator cuff tendinopathy [J] . Arch Immunol
Ther Exp (Warsz), 2021, 69 (1) : 6. DOI: 10.1007/s00005- 021~
00610-z.
Radyuk SN. Mechanisms underlying the biological effects of molec-
ular hydrogen [J] . Curr Pharm Des, 2021, 27 (5) : 626-735. DOL:
10.2174/1381612826666201211112846.
Slezak J, Kura B, LeBaron TW, et al. Oxidative stress and path-
ways of molecular hydrogen effects in medicine [J] . Curr Pharm
Des, 2021, 27 (5) : 610-625. DOI: 10.2174/138161282666620082
1114016.

(A :2022-11-02 2101 :2023-06-13)

(RTINS KB, Z4R7r, SKIEW], REE)

(AR3CHkE: FIRA)



