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Prior bariatric surgery is effective on morbidly obese patients following
total knee arthroplasty.

Shingo Iwata'?, Akeo Hagiwara?, Keiichiro Nakamae?

1) Department of Surgery, Takeda General Hospital, Kyoto, Japan
2) Faculty of Life and Medical Sciences, Doshisha University, Kyotanabe, Kyoto, Japan
3) Department of Diabetes and Endocrinology, Takeda General Hospital, Kyoto, Japan

Glycative Stress Research 2020; 7 (2): 116-122
(c) Society for Glycative Stress Research

(REHX /EFIHE - AFEBRR)
FITREFWHHIALREGFEERNICENTE > IcRERERED 1 41

FHIRE DD, AW D, Y

1) iHB B
2) AR i R 5
3) B A3 Bt P 23 W B R

R

e BE AL AE B L0k L CIRHER ClIEE SR EED 2\ id U Ny v FLTL E ) BAICImFM2SE8TH 5 2
EDHIE SN T WD, KRIEIREE (BMI) A% 50 kg/m? Db o> T4 25 T 14 1 B B A (2 50k 3 2 BE T A0 R T4l (Al 72
BEUENZ CHBEELENREPTZ LV ESbN T b, 2 2 CHRIES T MR E Wk (laparoscopic sleeve
gastrectomy: LSG) %5GAT L. T R AER D © 472, Wk N LR 2@ (total knee arthroplasty:
TKA) ZHf7T LARA TS o 7R 2 #8720 THIET %0 FEBIL 60 DB FIZRAEIL142.3 kg
BMI 3 50.8 kg/m? & @& BB 2 78 L 720 SR SHk#E 3 2 720 Ml TKA 2 ZERET 2 LEBH 1 I
BEA 5 2 S S AUREE L 720 BEARE (M0, MEWRE A OFE X e iE . IRBSEE. IR, BEIR R
WP e . BEREUBEIRIE T o 720 MEIGTAT ) A 7 OB A TG 8 % 5 (AT % 720 12 8FE AR LT
EEiTo70 LSG & &Gl 7 — AR TG T R M 2\ L, k8, HTHREIZI84kg b,
WEH 5 58 kg O m I L7ze e T 104 A2/ TKA, & 5124 7 HICH TKA 217> 72 LSG
BN IR B A B 1 X E B2 L 72 TKARICIIHM XSS, ORI . ST HEEIERE L 72,
o FE AR RE L2k L LSG & 64T I IS Ly A PHE % < B O% R TKAD AT T & HEEGEE,
ANG OB R T — AEREOBRATR SNz,

EiRE  AHRE

RE# SRR .

F601-1495 HEH KR X AHEZERHAT 28-1 o Glycative Stress R‘esea{ch 2020;7 (2): “«6—122
TEL:075-572-6331 FAX:075-571-8877 e-mail: s-iwata@takedahp.or.jp KL EGIMTHBEIH O 2L TL 280,
HEZE  FHEBAR hagiwaradf@gmail.com; HHIE—EB nakamae@mub.biglobe.ne.jp (c) Society for Glycative Stress Research

(1)



KEY WORDS:

Glycative Stress Research

fen BE N L TR BERESE T AR S LUBRAT (laparoscopic sleeve gastrectomy: LSG)

B F45 (bariatric surgery) . AN TIRBHEi 4B (total knee arthroplasty: TKA)

2T e B S

[FU&IC

R X ZRY) v 7 vy FO— L2 0BETRLA L
AL HEAEA N LA, BTN L TE D ASRELL
TV 720K #H L 0NEND Lo mEEIEEIZR L <
WEE R TR WA, H 5 WIEHEEEE 1T -
TH YN Y FLTLE ) EFICH L CIEAEF#E A
BN TH D EDPMONT VDY, T 130 R A
BHE. GO R (quality of life: QOL), JELH %Y
B2 EDHS N, HERE IR A T OB, R
WFAMEBI L T BV, —F ., FATE TR AT L —
BALL TB ST, HARDS OO 137\ A5, w8 AL
BEIIK$ 5 LSG 232014 42 S RFRa# i & 7 ) DA E
RIS B IMETC B B o A ARIZ BT 2 BRI 2
16 7 AU EOWEYGHEZ 1T > T T4 e iExh £ o34
519, BMIAS35 kg/m? DL E 7D 2 BUFERRIE ., 1 M SE
PR EEAE, MEIRFEREE RO 5 B O L DL E% &6F
FT5LDEH TS, Lo LIEGHEZE N B EE <0 1%
MERAHT P4 72 E O EBE i BOWEN T Tb H 5, S
D BTGV IR B ETE 0 72 60 N TR 4 @30ty % 47 9 2D
H U772 EERTHED 72 O BT ) A 7 258 <L Wi
Tl etr 34, BEL 2O, ZeIBOTMETH 2
DT EERI AR 72D THET 50

EEGITR TR

E B 60

E R EEGEED

IR : 205 FEAREE 90 kg 28 B ZE1E 72 O N AR
Blhs 307 T 100kg. 35mE AR L HiflT 2 fifT. Z O
ORI 110 kg, SOFEEH D 5 B 0 JF A5k L LI
B2, ZBIRBEMEE L ZH SN b, 545 T 130kg
Eho O NBEMEOIRED S L, HE T ilAi
20 kg EIZKIIT 5B )N FLT 140kg %k 2
5o BEORERITEAL L. MEFE O B, AATHBEATH]
PR, N LIRBI B 2 83 2 LB T &
T8, BIAHEHE D SARFEN 90kg LT IZ % b vk
BEOFMIETERVWESbNR, €2 CTHERME
WCELHWELYHADL D 1kgDWEICHE T - 72, WE
BTG AR 2 7 L. B B s B & L C R AR IRE 4
M-I RE B B IR E . BRI AT % RR @ 72 72 o N ELEL

(2)

FIEE A & b M T & #h o S BRI & % o 72,
BREAERE @ 3k CHEMIZE1E, BAVEMIES & W M
JAEBEERE . eI o B R R NI R e A, 5% S
WEPRIE . R

FTEE 1 35 % MG AN DA SR L
REREE : b} @ SIERE < SR H

BUERE : 2 L K &L

REREE : Wik ¥y 7a 729 M 74
Loxoprofen Sodium Hydrate 120 mg/day. L /¥ 3 ¥ F
Rebamipide 200 mg/day, LYV X 77/ =)V 7 47
2y 7K #1 ¥ Esomeprazole Magnesium Hydrate 20 mg/day.
EH TR T U EIEKFIY Mosapride Citrate Hydrate
EH 7 K 15 mg/day

R SE1E - 7 U ¥ 7 ' — )L Aripiprazol 9 ~ 15 mg/day,
#1 )V N= ¥ ¥~ Carbamazepine 800 mg/day. ¥ 7 /73 A
Diazepam 20 mg/day. .= A ¥ 7 1 » Eszopiclone 3
mg/day. = IMJEAE @ 7))L~ Azilsartan 10 mg/day.
=7 x= Y ¥ ¥ CR Nifedipine 60 mg/day.

MPHBRE: 95 167.4cm. {AE 1 142.3 kg. BMI:
50.8 kg/m? & & FE LG % 528 720 IME 163/78 mmHg
(FEEAIAAR ) o WA IS T 2 IRMEMEIGIZE 2 T &
726 DEBRIZIEFEH#F TH - 7o Computed tomography
TIZNEMIF 2 48/ S b DAV RE X o 72,
FEHEBERRBRE : RE 2RO T. AN anNs y—
o) xeszE o 72,

TEHICBERARBRE: 2R M ANEKR) -7 (4fH) %
RO R — TRGHN 24T o 720 WIS T
TRTPRETD - 72,

BB EERRE © % MiiiG = (%vital capacity: %VC) 90.2%.
BTG E - 7 AT — (Gaensler) @ 13 (forced
respiratory volume 1.0 (sec) % of Gaensler: FEV 1.0 %-G)
80.96 % T & o 7z M1 T 47 @ 72 > @ iy Hif i & 1% &
%VC 98.9%. FEV 1.0%-G 82.05% £ CTA/3f 17 F
L3 E L7,

fig PR JL e

KFEMEHITT A12H7- 0 BHEICHH L LFICTRELY
Brze BBFFRIEANV Y X EF (19754, 19834E %)
IZHEHLL . BEOMEERROKRH 2B TT> 72,



U5 407 & S AT S R 7 N I P B gl

it bt
WEHODIZEBAREZ LTH 5 o7z, #E AR
OHEZUTOIMLEE L. OFEZITV, iz
HIEQEFHBICHZ SNE2E ) »EFFMT5Z &
@ELVWEFEOMEHFEHIFITE2ZLE@DT7+r—32T78%
G AN F— R XL D ITEIE R OEIZE - Sl T
5HZE® XD EERAM RO AREHIRICIH 2 5N b 0 e )
OFMEITH Z & @2 & D NIEIEI S L. BRI
2 & D AEPEICRER U 72 IR/ X8 & ) B9 2/ Ly Al
PBEILRS LTFEME LV EEITZAEIIITHI L,

BB ABED O FAEAT S O e fe

Fig. 1 |28 & REOEAL % /R 3 0w FHi a5 o
AROHEBFEABED I E 110 HO A TIE&EFHEDEIL1,000
kecal/H 2> 5 Bila, REIZ142kg 25 132kg & 17 H T
10 kg WA L7zo —H 1HELRPEL T2 H O A BRI
RED 130kg L HAN$ 5 2 &2 ML Tz T2
HHHBHCH 1) —1d 1,000 keal/H 2 S 456072, 2 [MH DA
Bt CIIARE X 130 kg 2> 5125 kg N L7zo 3 EH O A
BecbAHEA T —1d 1,000 keal & L, AEIZ 124 kg H 5
118kg. 4MHDABETIZ 7+ =3I 27 &ZEMLEFD
5= % 800 kcal/H IZHIBR L 720 118 kg 225114 kg ~&
REA L, BMIIZ40kg/m2 DT & 7 o 720 #E AR
HICAFIRELHETTE, BERDERERMEL RS 2ho
7eleo, BETFAMASTE B & HWEL S [ H O ARET T
BFE L7z IR R O 720128 3 M O HE

160
140
120
100

80

60 LSG

Body weight (kg)

40

20

D2B®@®

0 100

0

200 300

AW % 4 Bl D R L, SFHRDE L ERFRE TV Rk
? 142.3 kg (BMI = 50.8 kg/m?) #*5 114.0 kg (BMI 40.7
kg/m?) ~ 28 kg D 12 L7z,

PRI I 0 2 2% (HDS-2000: Dualscan, 4 H ¥\
VAT, AN H ™) &M LT 1EH KRR &
I HT O P IR B RS % 54 L 72 7o A B I PR NG 3 T A 1
243 cm?2, firpijgaEAid 183 cm2 1283 L T\ /2, Table 1
RS &) IS EE X RN A o MiERdE 7 — & Tk
WEEEZORT ZR L7z mIOBMEABED» S 4 7 A2
LSG%1T» 720

PalEsE T A ) — 7IRBYIBAT Y - &g BT ICE KB O
HO PTG 2 5 4 cm D ERAE 2> S His A F TRHE 2 UIEE L 7214,
NHEEE 4 FIC L CHBREAG RIS CTREME 2 ik L.
MEBEERER L7720 AT =79 =94 VEMMLIZDObL,

RS IS CTHMICHIMRRAED 2\ 2 & ZRERR L 720

MWREPHE L7 MR EIZ99 kgE T T L, BHE
BEL 720

BEBRIIBEEBTH DL 2 &, B 720 EEREEED
Wz & BT oMt 7 23k 2 F ke At < 12
Rz e ENPL, KEN103kgE THINL TE 0T,
FEHE AR L THEZIT- 720 KEA 85 kg (BMI 30
kg/m?) 90 kg L FIZ% 572D T, £ TKA, E512FD
4 H#I2H TKA %475 72,

®2®9

400

Lt-TKA Rt-TKA
O Admission

500 600 700 (Days)

Fig. 1. Clinical course (Changes in body weight)

LSG, laparoscopic sleeve gastrectomy; TKA, total knee arthroplasty.
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Table 1. Laboratory data on first visit, preopeartive day 1, and postoperative 17 months.

First visit

WBC /uL 5900
Hb g/dL 14.8
Hct % 45.3
Plt x10%/uL 22.5
TP g/dL 7.8
Alb g/dL 4.7
T-Bil mg/dL 0.5
AST IU/mL 53
ALT 1U/mL 81
ALP IU/mL 340
LDH IU/mL 221
v-GTP 1U/mL 315
BUN mg/dL 12
CRE mg/dL 0.80
T-Chol mg/dL 189
HDL mg/dL 78
LDL mg/dL 86
TG mg/dL 209
HbAlc [NGSP] % 5.7
CRP mg/dL 0.45

Pre-LSG 1 Post-LSG 17 M
4800 3300
14.5 13.4
43.4 40.0
18.6 17.7
7.6 6.7
4.6 4.0
0.8 0.6
70 17
124 16
237 206
167 128
158 67
8 11
0.71 0.72
191 177
67 86
110 91
87 56
5.3 5.2
0.71 0.09

Pre-LSG 1, day 1 before LSG; Post-LSG 17 M, 17 months after LSG; LSG, laparoscopic sleeve gastrectomy: WBC, while blood cell; Hb,
hemoglobin; Hct, hematocrit; Plt, platelet; TP, total protein; Alb, albumin; T-Bil, total bilirubin; AST, aspartate transaminase; ALT, alanine
transaminase; ALP, alkaline phosphatase; LDH, lactate dehydrogenase, yGTP, gamma glutamyl transpeptidase; BUN, blood urea nitrogen;
CRE, creatinine; T-Chol, total cholesterol; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; TG,
triglyceride; NGSP, natinal glycohemoglobin standardization program; CRP, C-reactive protein.
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Fig.2. Abdominal computed tomography.

a) On first visit. b) 17 months after laparoscopic sleeve gastrectomy. Remarkable decrease of visceral fat is found after surgery.

EE

M E MR EEOMERFTH ) . S HIZEDE
il & 0 BRI N 7 72 o R EE AT B A L AR BRI
2100 AROREFILE XICFOBRETHY, TOFFT
FEMLOE T A, T TEREZRERSNTY /T
Ao TDED) BIEMBEEIZBVTH TKA IZZRERERM
HEIZT T 28R FMCTHLLEDS A I v 7I3non
WWDTH D D e MLEE XS < O RLGRE E E & A 0F
LCTBH. TRAMZICHENEGSE. MG mEE, %eH
FIRIMARRE . BRI SERAER EOEIHELZ R T2 & 0%
Wi ERTWR I,

BB TUEA ¥ A 3R = MU TR RS A I Bk %
REx PET % 720, B EE ORIEREAIRGT. £ /- mEM
BT L, MEID b T TIPS e ST Wn»5182),
L 7258 > € Rl B 1o N TR e 3y 2 3 2 % &
Wi LT 53 2 05 GIHEIZ D 2 < BT ORRE
BENEP RN E T DM IHLVIE L Lz
SEMZ T B30 h H 5313,

BIZIE LI 51X TKAZ FE L T 5 L EE 13 E
FTHLEIVICHBEEINL ZEDNLVH, BELLZWTTH %2
ZAF72 L LT, AT K B A R L A E 0 &
HEARES L EWMELTVDE, TELRYHEIT LK
MRV, BEHORAMIIE LS ELmERE L - T, &
BHCHL Y M DX H 22 2 & TId R v BEIZER A )
. ZOMBHEOREBIZELMLCLEISAE LD L. T
T2 2T 5 2 &AL, HRAE D TAE LA IC b xF
WSS X H 12 B LT W B, T D HHI1d. M
HCHIEFAREE & FAEEORREBAEI SO NL & D

(5)

fERT = 2 A%, MWL B E IR O 5hE ) A 7 R B4 &

ENTW LD THMBOFBEALEER W &V ) s IEo %
DB,

BMI 258V EE Tl TKABRO G HHEL S & S 27,
FFIZBMI 2 50 kg/m? PL E o EEELGE (super-obese) T
R L CThSERAB T2 32 H 0 BES R L)
HBENRTWRD, S OF5EF S BMIAY 50 kg/m? % B 2.
TWTHEL TChRLBOFMEZ T 2 HFHMICL R
RFTWL, MBREIHEND % (., HiELHELMFTED
ERbID D, KBS RERNE TKA BB 72 A PRAE X 72
L HREUED FEWICR SN2 LA L TKA ORI
Filfr & 5 BRI DOV I m TR oM XIc b &L T
controversial 2 J55H 1) . L U EHW LX)V OEFIRIL A
Fo 72w & (prospective) MZENE F 1 %,

TAENZ B TE IR TR O R & T %
<L BmoOERS R D, RIEESZEST 2 & Rl
EHRATLHE L T2 OTKAZ LA 0O 089 h,
FARIBEISRCHHIZ DO WTE ) Lz b v & RE S
REEAT A 0IIZ AR BT BIEGI R 5T 5 LA
Hbo MEMNEEOBEOFMET ) I L EOREORE
WUEDD 5 WIELE TR OO T v 7 LI EG R %
TV, HEROIHEZ ed B BN 5725 9 6

JE B TR T2 L) IS b THNEEETIE
FFELuhnr -2, NI EF L vwoTH Efi
LW AENS v, EESEOMEFIZNEREMEIZ LD
20kg DIREIZTEIZHII L T B8N 2 FL, K&
EUET L VR TLE > T h, HEHEZRAL D 1kg
OPgE LR TV vy FIUSK LG Lo
FEVIEGRELEE S R 5o



NSRS BT B T IZEETH b SIS
Fili & BEECT 5 2 & CHTRTIE & B FE I TV ARl
NEDRIF T HEEFBERCETOEIIHEY RITTE
TESVERE B X0 SEB IR R AR B 20 v BE ARG RE 12 B\~ T
b VR 2 AT A 2 & THlRIEEIC X AEER
BRI ET S 2 EHTE IO, S 12 RS B
FEIXOE LR E k3 5 & & 2SSk 7 DR EERE D S
HbED A Y MEREWO HETIE LSG 2 F
FVE 2 BORE PRI LA RS RE o R e S P
DI B 1 UEEENTLLDE L > TWAD, LSG X
L TR B E AT AERICL AN TH D &
Bbhd,

SE 3R

1) Sjostrom L, Narbro K, Sjostrom CD, et al. Effects of
bariatric surgery on mortality in Swedish obese subjects.
N EnglJ Med. 2007; 357: 741-752.

Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery:

A systemic review and meta-analysis. JAMA. 2004; 292:

1724-1737.

Schauer PR, Kashyap SR, Wolski K, et al. Bariatric

surgery versus intensive medical therapy in obese patients

with diabetes. N Engl J Med. 2012; 366: 1567-1576.

SjostromL, PeltonenM, Jacobson P, et al. Bariatric surgery

and long-term cardiovascular events. JAMA. 2012; 307:

56-65.

Angrisani L, Santonicola A, Iovino P, etal. Bariatric surgery

worldwide 2013. Obes Surg. 2015; 25: 1822-1832.

Sasaki A, Wakabayashi G, Yonei Y. Current status of

bariatric surgery in Japan and effectiveness in obesity and

diabetes. J Gastroenterol. 2014; 49: 57-63.

Ida M, Hirata M, Odori S, et al. Early changes of abdominal

adiposity detected with weekly dual bioelectrical

impedance analysis during calorie restriction. Obesity.

2013; 21: E350-E353.

Iwata S, Hagiwara A, Kato H. Early metabolic response

after laparoscopic sleeve gastrectomy in obese diabetes.

Glycative Stress Res. 2016; 3: 186-192.

Okuda M, Omokawa S, Okahashi K, et al. Validity and

reliability of the Japanese Orthopaedic Association score

for osteoarthritic knees. J Orthop Sci. 2012; 17: 750-756.

10) World Health Organization. Fact sheet on obesity and
overweight (updated March 2013). http://www.who.int/
mediacentre/factsheets/fs311/en/ (accessed January 2020).

11) Leyland KM, Judge A, Javaid MK, et al. Obesity and the
relative risk of knee replacement surgery in patients with
knee osteoarthritis. A prospective cohort study. Arthritis
Rheumatol. 2016; 68: 817-825.

12) Amin AK, Clayton RAE, Patton JT, et al. Total knee
replacement in morbidly obese patients. J Bone Joint Surg.
2006; 88-B: 1321-1326.

13) Samson J, Mercer GE, Campbell DG. Total knee
replacement in the morbidly obese: A literature review.
ANZ J Surg. 2010; 80: 595-599.

2)

3)

4)

5)

6)

7)

8)

9)

(6)

Glycative Stress Research

Heam

PIRHEY 65 Tl |22 L 2 W is BEREHE S T & LSG
(2 & AIE AR RS TR 7 i 2T L B g S
L THIEIRDUED R S, BIRILRB Tl 12 X 5 1RG
HREHEDED B £ 912 7% 5 T REIEAVRIE S 17z,

MBS

AWFFRIC BV TRHEEFEHIT 2\,

14) Schwarzkopf R, Thompson SL, Adwar SJ, et al.
Postoperative complication rates in the super-obese hip
and knee arthroplasty population. J Arthroplasty. 2012;
27:397-401.

15) KerkhoffsGMMI, Servien E, Dunn W, et al. The influence
of obesity on the complication rate and outcome of total
knee arthroplasty: A meta-analysis and systematic literature
review. J Bone Joint Surg Am. 2012; 94: 1839-1844.

16) Naziri Q, Issa K, Malkani AL, et al. Bariatric orthopaedics:
Total knee arthroplasty in super-obese patients (BMI>
50 kg/m?). Survivorship and complications. Clin Orthop
Relat Res. 2013; 471: 3523-3530.

17) Werner BC, Evans CL, Carothers JT, et al. Primary total
knee arthroplasty in super-obese patients: Dramatically
higher postoperative complication rates even compared to
revision surgery. J Arthroplasty. 2015; 30: 849-853.

18) Kolterman OG, Olefsky JM, Kurahara C, et al. A defect in
cell-mediated immune function in insulin-resistant diabetes
and obese subjects. J Lab Clin Med. 1980; 96: 534-543.

19) Krishnan EC, Trost L, Aarons S, et al. Study of function
and maturation of monocytes in morbidly obese individuals.
J Surg Res. 1982; 33: 89-97.

20) Tanaka S, Inoue S, Isoda F, et al. Impaired immunity
in obesity: Suppressed but reversible lymphocyte
responsiveness. Int J Obes Relat Metab Disord. 1993; 17:
631-636.

21) Fink S, Eckert E, Mitchell J, et al. T-lymphocyte subsets
in patients with abnormal body weight: Longitudinal
studies in anorexia nervosa and obesity. Int J Eat Disord.
1996; 20: 295-305.

22) Nieman DC, Henson DA, Nehlsen-Cannarella SL, et al.
Influence of obesity on immune function. J Am Diet Assoc.
1999; 99: 294-299.

23) Parvizi J, Trousdale RT, Sarr MG. Total joint arthroplasty
in patients surgically treated for morbid obesity.
J Arthroplasty. 2000; 15: 1003-1008.

24) Werner BC, Kurkis GM, Gwathmey W, et al. Bariatric
surgery prior to total knee arthroplasty is associated with
fewer postoperative complications. J Arthroplasty. 2015:
30: 81-85.



U5 407 & S AT S R 7 N I P B 1 g Al

25) Kulkarni A, Jameson SS, James P, et al. Dose bariatric
surgery prior to lower limb joint replacement reduce
complications? Surgeon. 2011; 9: 18-21.

26) Sprin ger BD, Carter JT, McLawhorn, AS, et al. Obesity and
the role of bariatric surgery in the surgical management of
osteoarthritis of the hip and knee: a review of the literature.
Surg Obes Relat Dis. 2017; 13: 111-118.

27) McLawhorn AS, Levack AE, LeeY, et al. Bariatric surgery
improves outcomes after lower extremity arthroplasty in
the morbidly obese: A propensity score-matched analysis
of a New York statewide database. J Arthroplasty. 2018:
33:2062-2069.

28) Gong Y, Selzer F, Deshpande B, et al. Trends in procedure
type, patient characteristics, and outcomes among persons
with knee osteoarthritis undergoing bariatric surgery,
2005-2014. Osteoarthritis Cartilage. 2018;26:1487-1494.

29) Nearing EE, Santos TM, Topolski MS, et al. Benefits of
bariatric surgery before elective total joint arthroplasty: Is
there a role for weight loss optimization? Surg Obes Relat
Dis. 2017: 13: 457-462.

30) Schwarzkopf R, Lavery JA, Hooper J, et al. Bariatric
surgery and time to total joint arthroplasty: Does it affect
readmission and complication rates? Obes Sur. 2018; 28:
1395-1401.

31) Martin JR, Watts CD, Taunton MJ. Bariatric surgery does
not improve outcomes in patients undergoing primary total
knee arthroplasty. Bone Joint J. 2015; 97-B: 1501-1505.

32) Smith TO, Aboelmagd T, Hing CB, et al. Does bariatric
surgery prior to total hip or knee arthroplasty reduce post-
operative complications and improve clinical outcomes
for obese patients? Systematic review and meta-analysis.
Bone Joint J. 2016; 98-B: 1160-1166.

33)Li W, Ayers DC, Lewis CG, et al. Functional gain and
pain relief after total joint replacement according to obesity
status. J Bone Joint Surg Am. 2017; 99: 1183-1189.

34)Li S, Luo X, Sun H, et al. Does prior bariatric surgery
improve outcomes following total joint arthroplasty in the
morbidly obese? A meta-analysis. J Arthroplasty. 2019:
34:577-585

35)GuA, CohenJS, Malahias MA, et al. The effect of bariatric
surgery prior to lower-extremity total joint arthroplasty: A
systematic review. HSS J. 2019; 15: 190-200.

36) Richette P, Poitou C, Garnero P, et al. Benefits of massive
weight loss on symptoms, systemic inflammation and
cartilage turnover in obese patients with knee osteoarthritis.
Ann Rheum Dis. 2011; 70: 139-144.

37) Groen VA, van de Graaf VA, Scholtes VA, et al. Effects
of bariatric surgery for knee complaints in (morbidly)
obese adult patients: A systematic review. Obes Rev.
2015;16: 161-170.

38)Hamdi A, Albaghdadi AT, Ghalimah B, et al. Bariatric
surgery improves knee function and not knee pain in the
early postoperative period. J Orthop Surg Res.2018;13: 82.

39) Sussenbach SP, Padoin AV, Silva EN, et al. Economic
benefits of bariatric surgery. Obes Surg. 2012;22:266-270.

40) MaLawhorn AS, Southern D, Wang YC, et al. Cost-
effectiveness of bariatric surgery prior to total knee
arthroplasty in the morbidly obese. A computer model-
based evaluation. J Bone Joint Surg Am. 2016; 98: €6.

(7)



