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[# ZE] B i 1H 22T B bk 238 & DLW B A s A F (MNMS) /0 7 50
Hha R, HMSEF W RRERNRITIREE S . ek BB AT 16 St A2 T RSl Bk i 2E 0T
K MNMS (.0 F7 5208 B8 I R VR . ORI 7 35 M BRI B, JREfTMISESC R > . S54. Bk,
B, 56%, T 20174F3 H 25 H A2 KA F P . BRI 12 3l B i A Be . ABE 35 min Ji5 1ML 45
7RG AT B A B Bl KR B B M sl k4 Bk R i . A BE 77 min 5 LR E A E BRI E R (MB)
698.7 pg L7, WU E T (Tnl) 0.092 pg- L~ " HIULER ¥4 B 17 T8 (CK-MB) 4.78 pg-L~'c AP
63 min Ji 0> AL ARG A 45 S ok st . A ER K DB WS B E L LA . W2 ok Atk R
ShikiesE, O, BRIBMONUESE, O/FKRHE, 2ABERE. BEB T AR IhEESR FITa A
TRCEh kAR B R, R B E A A IRIE TR, KRG 8 min BE KL EW, B EHE LSO U
K MNMS, 2 BRI RO, R GEIHRUE # A . G5 X 2Bk 3h bk 2 0F &0 ) =
VR R, R A PR B IR AR I R AT I OCHE , EMAMRY A, BERRR T, RO B I hE
AT AT 2080 R AT R 357 1) 7 B 36 R B o
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Heart failure patient with acute left lower limb arterial
embolism complicated with myonephropathic metabolic

syndrome: A case report and literature review
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ABSTRACT Obijective: To report the diagnosis and treatment of one patient with acute left lower limb
arterial embolism complicated with myonephropathic metabolic syndrome (MNMS) -associated heart

failure, and to provide the reference for the diagnosis, anesthesia, and treatment of such patients.
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Methods: The retrospective analysis on the clinical data, anesthesia methods, and perioperative
management of one patient with acute left lower limb arterial embolism complicated with MNMS-associated
heart failure was conducted, and the related literatures were reviewed. Results: The patient, a 56-year-old
male, was admitted to the hospital on March 25, 2017, due to sudden pain and numbness in the left lower
limb accompanied by sensory and motor disturbances. The vascular ultrasound performed 35 min after the
admission suggested a secondary thrombus from the distal superficial femoral artery to the entire popliteal
artery. The laboratory tests performed 77 min after admission showed the myoglobin (MB) level was
698.7 pg+1.", cardiac troponin I (Tnl) was 0.092 pg+1.~", and creatine kinase isoenzyme (CK-MB) was
4.78 pg-L7N

ventricular hypertrophy, atrial fibrillation, and atrioventricular block. The initial diagnosis was acute left

The electrocardiogram results taken 63 min after admission indicated tachycardia, left

lower limb arterial thrombosis, coronary artery disease, old myocardial infarction, arrhythmia, and type 2
diabetes. The patient was scheduled for an emergency thrombectomy of the left lower limb under general
anesthesia 3 h after admission. During the surgery, the patient’s vital signs were stable, but 8 min after
operation, the patient suddenly developed ventricular fibrillation, which was considered to be a reinfarction
of acute myocardial infarction complicated with MNMS. After active rescue treatment, the patient’s life
was still not saved. Conclusion: For the patients with acute limb arterial embolism complicated with heart
failure, timely restoration of limb blood supply is crucial in treatment. Appropriate fluid resuscitation to
expand blood volume, maintaining electrolyte balance, and protecting cardiac and renal functions can
effectively reduce the mortality and amputation rate of the patients.

KEYWORDS Heart failure; Acute arterial embolism; Myonephropathic metabolic syndrome; Ischemia-

reperfusion injury

SR bk 28 aT S B0 KA LR BRI EE, W
RPN L wf, A 8 )5 T RE SR AR
PRAEM BT L o 7™ 45147 5 U 2 i L 2= 1 B 2
Bohe s . WK BN L S AT
JC Bl Ik w9 i R ik 5 h i 56 % 55 k0 O 0 AR A
TaAT s kB AR , FARIHRIGBHERLEW, HE
% 201k O WUARE B8 I & LA B 0 103 25 5 Ak
(myonephropathic metabolic syndrome, MNMS),
FFRIVE 22518, LGB haE s . EER s . A
TP IR TP 2 R B0 ILAE 45 o AR 5 — BE RIS 3
TERESREE, EREHRBEF N . HAy
MNMS 1Y % i L i A WA, D b A0 A7 AR 56 SC
BRI E , X T IF & MNMS 1.0 ) %0 5 1290 i
PR EEA 42 S, 1 TC I 148 B Mg — bR . A
RS 3 1905 5] L B T 3 4 R ] P A0 A O SCHIR 4
mUE, o3 A0 3 3235 IF & MNMS B DX A& 9 AL
i, EEE A PR RS, LU S 2 i i 5T 4R 4t
2% .

1 lEARFE R

1.1 —f&H &&, Bk, 56%, H& 173 cm,
IR B 74 kg, 1K & 35 80 (body mass index,
BMI) 24.73kg-m . BWZATFRELRE. KA., K

FiPEZ SRS S h 22 ABi. T 20174E3 1 25 H&
JROL: 21 LA “2MEAE T BB kR 287 W A AR K
S — BB A SRR, BEAES S . AR Bl ok B A
Ak e, APERT A EE | R B IUEESE, R
WO 24F, 2 BUBE IR S 20 R4

1.2 A&k BHEARMEGE, SKRERL
T RREAEACTE , RE KA A, BEBETE . A
T LA Rk, /NIR KRR E . A s ik .
ARSIk . R R S B kRl R ik K, AR OG
WL EGE IR A, AR IR TE R o T B A R
e Ay 235 SR R 22 s ks RERE AL BE PO 1L, A ik
T Bl Ik b I B i ke A €, A0 IRV Bl kR B 2 JIE B Jhk
SRR M., DREAEL RN B0/, O
RS, b EE AL LA MIEALRARIZ R Sk
AL O RS K, DAA s 3RO F 5 O IR
e Wpr . AEWR, FREMZhUREB R, A%
Wi S &7 sk BRI, RN FE R AL, A I 4 AR
(ejection fraction, EF) 27%. 7RS¥ %K 2 45
RlR: GYEE AR (fibrinogen, FBG) 4.03 g L7,
gYEr () B4 (fibrinogen degradation
FDP) 21.2 mg-L ', D- — & Ik
(D-dimer, DD) 2979.0 pg-L~". B %4 IR ik i 4

product ,
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( B-type BNP)
1690.0 ng-L~", JJLER I W (creatine kinase, CK)

natriuretic  peptide precursor,

432.0 U-L™'. JLFR ¥ M [7] T. 8§ (creatine kinase
isoenzyme, CK-MB) 4.87 pg-L7', Jl £ &H H
(myoglobin, MB) 698.7 pg-L™". JL & & A 1

(troponin I, TnI) 0.092 pg-L7'. W#E 1. RATsh
Jok A R R BTG A A5 R R . pH 7.41, CI
99.3 mmol-L "', K 54 mmol-L ', Na'
136.6 mmol-L™", Ca*" 2.31 mmol-L™", &bk
4545 7120. 5 mmol- L', JRE 11. 46 mmol- L™ FIfjL
fif (creatinine, Cr) 114.2 pmol-L',

1.3 #BF &k RFTIEAE . 3 E R B W P4
(American Society of Anesthesiologists, ASA) 43
KNG, LIEesd N9, Goldman O I GE PF 43
1455, JoWRIMESE KBS o B8 A% 5 JF ik b R
Jokoid s, r B AR A A AR AR M I . 0 % (heart
rate, HR) 92 min~', IiLJ& (blood pressure, BP)
148/96 mmHg F1 Il % 1 1 B (pulse oxygen
saturation, SpO,) 85% . Ja ik T 474 B 3l ik ZF il
M, BB IR 163/96 mmHg., ¥ A SR
ANZE, A50mL & IR . AESIKILA: pH
7.39. Ak Bk 4> B (partial pressure of CO,,
PCO,) 29 mmHg. %4 /& (partial pressure of O,,
PO,) 48 mmHg. fk & & M & ¥ (HCO;)
17.6 mmol- L', % 4k ( base excess, BE )
—5.8 mmol-L~', K" 5.6 mmol-L~" fll Ca*"
1.09 mmol- L' W3 2. FREEIE T 2008 # KT
SEIFKJE 0.15 mg. B )28 £ 10 mg HIHKHE DK
fig 12 mg, A4 mg-L ' AP H bR
FrEHE A EMPUOES, Naibadh, fEFREE, 17
REMEAR . ILME S H . W AR E WK E
100% . &2 Lomin~', #A &7 mL-kg ' fIIF
WEAR A 12 min ™' JBRBEAERF R 200 INIA B 12 mL-
h™' #1120 mg-L ™' & 28 KJE 20 mL-h™', ZH B g
R4 mg- LR I B R . TORETIB IR K
Je 0.1 mg, FARIE 40 min, HBF 4 MmEME R,
4k # BP 100~130/60~80 mmHg, SpO, 98%~
100% , AR i v SRR Bh AR R T S M 300 mL,
0.9% S Ak 4k i 5 500 mL, JRE #1100 mL., R
OB TH &R, STERREERE, shk
Mm<: pH7.18, PCO, 54 mmHg, PO, 129 mmHg.
HCO; 20.2 mmol-L™", BE—8.8 mmol-L™", K*
6.9 mmol-L™"fl Ca® 1.08 mmol-L™'. L2, 4b

B N7 B K VR 1006 A B R A5 1 g Ak ZE oK
20 mg, [A) A &I 5% Bk IR A BN 250 mL., FARLE R
JE# 8 min, MEWE A EIFN, REFE, A
57 300 JHL A HREBRE LR, FREEM AN R, A
BT 2% MEZERMN3ImL, FiFoHNRIEL2HE SR
o 2minf5BHH EORKE, KLOB TR
RSTETH, MAWPY, 2&Hkin<: pH
7.24. PCO, 53 mmHg, PO, 125 mmHg. HCO;
22.7 mmol- L', BE—5.4 mmol-L ', K"
7.0mmol-L ' Ca’ 1.02mmol-L~"', WE2, 525
FERA . CK5362U-L7", CK-MB 5.13 pg-L"",
MB 682.5 pg+L.™", Tnl0.371 pg-L~"'c W% 1., &b
B PR Z T 1000 H A BERRES 1 g F K ZE 2K 20 mg,
5 %% 7 75 8 T 5 500 mL fin 3 5E R 5 % 6 Ui .
FARZHIG 2 25 min, & PO 3 HR F1 BP i
TTYETRE, RakEahig k. 8. Freess 7ok
O MEF Fe, (R L BRI, Sk K AS R IR, [ A e
HZEAKM 20 mg, RELSTH FIRE 1 mgME Hlk
20 mg., LK 30 min TLRL, EABREILT .
2 Wi

O 1 B AR B A S A R, K
RIRFEMIET R EAT TR EAT o 0I5
SR H OO I 45 4 B ) g S T | 1 T AT M I IR 25
GAE, WK N K== 1 W . WU XE
FINZ PR M55 o O 7 % 0 i UL 1% 9 DAL 43 e a2
S O LR BE | I R I B . A 11 S
A T 568 0 1Y) 1 06 % 2 B0 ) a2 vl R 2
O MET AR MR R WT N, 224 83 30 T & 2
MYEB, O ) e A RE R B L —Fh el 2 g Pk
pom AL FE SR P ik, mxX—R 2R R E
BEVR, BRSO U PEAG A4S BEAS AR R M F 2 O
TR B EFRRK . JFRERZ, BMa2T
ARIGWIET: W W T — MR 3, BT Be i (8] 5
K, REE KWK A~565 Y M Fo 0
vy B, RN SR AT AL 2 AR PR S B A
A g Y)W AR A ARAE RS R ] Re AT £ 2E B
B A 8 R HTEF AX R 27 %, BNP W Th s
J& T EF FEARELC I 380 o 5O o s BRI R S
B AR R A OHERAMG R R, 0T B H
XPFAR B Z 2, AT ANE A FARE TS fE T
AR, DHERESMER KA >5%

MNMS J& i T 2P 2l bk i 2 B I il BH 59 i 14
Ak i J5 PR SR B LA IR AT, A i 2 R K
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Tab.1 Laboratory inspection results of patient

Variable Detection value Reference value Time

INR 0.97 0.80—1.20 2017-03-2502:09
PT(#/s) 11.4 9.0—13.0 2017-03-2502:09
TT(¢/s) 12.6 11.0—17.8 2017-03-2502:09
FBGloy/(g-1.7")] 4.03 2.00—4.00 2017-03-25 02: 09
APTT(¢/s) 36.70 20.00—40.00 2017-03-2502:09
PTA(n/%) 96 80—120 2017-03-2502:09
PTR 0.97 0.80—1.20 2017-03-2502:09
FDP[p,/(mg-1.7 "] 21.2 <5.0 2017-03-25 02: 09
DD[p,/(pg 1.7 1)] 2979.0 <232.0 2017-03-25 02: 09
BNP[o,/(ng-1.7 1] 1690.0 <125.0 2017-03-25 02:09
CK[2,/(U-L™ ] 432.0 38.0—174.0 2017-03-25 02:09
CK-MB[p,/(pg-L™ 1] 4.87 <3.38 2017-03-25 02:38
MB[o,/(pg-1.7 1] 698.7 <121.0 2017-03-25 02: 38
Tnllp,/(pg-1. 1] 0.092 <0.034 2017-03-25 02:38
UREA[¢,/(mmol-L"")] 11.46 3.20—7.10 2017-03-2503:42
Crley/(umol-L™1)] 114.2 58.0—110.0 2017-03-25 03:42
CK[A,/(U-L7H] 5362.0 38.0—174.0 2017-03-2507:23
CK-MB[p,/(pg-L™ 1] 5.13 <3.38 2017-03-25 07:23
MBlp,/(pg- 1] 682.50 <121.00 2017-03-25 07:23
Tnllo,/(pg L] 0.371 <0.034 2017-03-25 07:23

INR: International normalised ratios; PT: Prothrombin time; TT: Thrombin time; FBG: Fibrinogen; APTT: Activated partial thromboplastin

time ; PTA : Prothrombin activity ; PTR : Prothrombin time ratio ; FDP : Fibrinogen degradation product ; DD : D-dimer ; BNP : B-type natriuretic

peptide precursor; CK: Creatine kinase ; CK-MB : Creatine kinase isoenzyme ; MB : Myoglobin; Tnl: Troponin I;Cr: Creatinine.

#2 BERPOLITEG

Tab.2 Intraoperative blood gas analysis indexes of patients

Detection value

Variable Reference value
04:56 06:03 06:13
pH 7.39 7.18 7.24 7.35—7.45
PCO,(P/mmHg) 29 54 53 35—45
PO,(P/mmHg) 48 129 125 80— 100
HCO, (P/mmHg) 17.6 20.2 22.7 21.4—27.3
BE[¢,/(mmol-1.71)] —5.8 —8.8 —5.4 —3.0—+3.0
HCT(9/%) 49 47 46 35—51
Hblp,/(g-L.™"] 167 160 156 Male: 120—160; Female: 110 — 150
SO,(n/ %) 83 98 98 >95
Na'[¢,/(mmol- L") 132 131 132 135—147
K" [¢,/(mmol- 1.7 1] 5.6 6.9 7.0 3.5—5.3
Ca’ [e,/(mmol-1.7)] 1.09 1.08 1.02 1.15—1.35
Gluley/(mmol- L7 1)] 14.2 13.8 14.0 3.9—6.1
Lac[e,/(mmol- 1.7 )] 2.1 2.7 2.6 0.5—1.7

MB. CK. JT#Hlk .

BT A A AR T, BE AR
TEF SRR ERRL, SmILEAR. ATER

HRE . RUTUMAE e B ILAE | O LA A S 2
REE M S5 70 B MR e L e ) P S, 2 Y
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U R A S 40 0K AS W 1 ot P R R R
HEFREZ TR R H R TR G R ZE, A
ZWE T A RE IR K B MNMS, R I B iR 2%
2 Pk B0 ik B ZE 5 MNMS (1) % RN 7.5%~
30.0%, FET-H N 30%~80% 7, X —LEA kA
¥4 HAIMOVICT ™ F 1973 4E i ik I 44 -

AT A i ek Xt PN A SR 8 I 5 R I A 8 56 1Y)
BEE, T MNMS 2 W E2 4048 (1) RM2
Wi o G PR I 2 2l ok 2 s b g A1 51 e e A 4 msf
[a] G il , 245 MNMS /) & A=, 6 H 2 Bl i st ra)
K, BramE ) s E Y R R EER . &
H. LAEEZE, eh@E . JEMEEEAKM, DR,
TCIR « ARk LT g I o bR DL K B s R R DR
A2 W) B 5 58 M2 RS piAE R B N = BE IR BE
MNMS "o BF 58 & I Sy B o 9 AT fE 2 AF AE
MNMS, H#j XA WA 8 BRI A 3
Bl FLLL & H IR B AT 12 W 2 MNMS, (2) S8 %
B, ORELNLE f#AE, CK>1000U-L™" (Hd
IEH FBRSMAEER L, H5 2050 & 4L X
BEARSC) Y, WL . KA AR A S5 B i AL
TR I A B KT T m B B, R R AL
BT m SR SRSE R B R IE Y @&k
B OIRE R W, Cr >176 pmol-L™", FREEFFEIH /D ;
Qb FH, o ki pH <7.3, BE<
—3.0 mmol-L™", pH {H #fik $2 7% B 8% LAY IR 5L ik
JUH

ARG B3 1 FE T D R AT RN T RO LR BE . A
PR B sh Bk i 26 9 & MNMS., 2 B MNMS 4 3 -
O B AR AT H IR PR R B i, 5 S 2
BRI, B & LR BB 14 305 ] e F2 B2 ™ 8, MINMS
Bk ARG 8T E s filurea I CrFhim, KR,
RO TEE A4, HIFEHTREEH TRy
A I B A AN R S BCE RS @B ARG
pH 7.18, BE —8.8 mmol-L~", K" /K ¥ & ik
6.9 mmol-L~", H BLHA W A0 e R b % ; CKORN
KK 35 Tk . DR R R 2 T RS S
W, YRR A M S8 R B AL
HUTBUE JE R 22 /NS, SECEDIReZz i, &
HIREW D . A NUAESER S WK G . O B B
P56 Lo 9 R LA B 52, 25 SR BIR i A7 AR K 0
JULARE BE 110 JRUBS: 5 @ AR Hpars B PR AE P A8 S T 38 5
g3, ST BAR & M ST-T sh AW A, #r A A
B, HBREZ G ST B N QARG IR ibr &

YIS Th i, CK-MB Al Tnl K488 AR R T s .

S 5] R85 A LA PR R AR A, TN
e TR S0 0 1) B 5 T I v o B v R MLAE . B2
X MNMS AR B2 FECR EIE TR Z —.
LG, AR SCHE % F MINMS (19 By 3 R 3842 1 1)
TIUA TS (1) FE0 B FTER FTAL . &
Ykt 2L h e TR, B N BJCTE 2 A 5%
HARHTMER, T ARBRIEXBS B A AR Fi i s 2R
. R A R OCHEZ . 7 R Rutherford 43
90, AR B E LIRS TR, KA A R IR B
ORI KEREL, S5 EBRFEAR (BAEMCT R
A WIHRIS W R B B (2) BRI AR
PP iS5 . ST REAE BRI d v O R AR Gl
T 7L R MRS TR B A BRER K ), 4EHEIS & T IE W
F LA o AT A PP A RSO W PR B, T8
AR E IR T HE R 1~2 Loh R AT, I
CK <<5 000 U-L~" i ] LA B 4 i 5, i 4k 45
PR 1~3 mL-kg '-h™" U BRI AT R AP
PARHE, EAE M T IRETC IR i 24 T g
WA APIEREZ BRI C AL T, W
I AR PR I oK BE AT SR I 1] R B A YRR R TR R v
i 17 A v T D IR ATL A K e e i R T R A A
%t & fif  (osteofascial compartment syndrome,
OCS) , I mf iz ) & A B 6] =2 15 9 2% 1& U T il
FE o (3) S IE R b A R R AL . OB
R 2 B AL IR I, AR T IER TR, RIPE
WEDy R, TR 3 7 I i 5% 7K P, B Lk A 1 E 4
S TR B B BR L A R R B RN 5 00 Bk R L B
P K K5 @R BB T RE s vl A I E 9
BE NS RATIENOAIT , LA i T B O R
WO MERRE; Oad AR MR E T X MB
M BRBE AR, X T A WA E H IR0 e
vy A, AT DLl 0 g M E OB B R IA T
(continuous renal replacement therapy, CRRT) B#
% 1 3% MB K, s i Cr, JRE A KK
S E 2 B I RE R R AR Z AT 4 T CRRT R
7. REFMEMCARJS MNMS % 4% “0 % F CRRT
fE 75 47 2T B 3F & MINMS J5 59 20 B o fg 8 i
EHFEZMBUESE  (4) FIIR. 12 &5
AR BT SRR DR SR AT L TRy T D RE
v o OFEH PR L FE K T R A1 i 4 B g L ks
B RE g, (2 MB MK R @B 3 MR R
A B AR R L s AL A, AR
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X FAETE T B S T RE R A A IR B, N
R # R, DAB HOINE i g i 3K 6L ;. ©SEZATSE:
I 46 X T 0] i & AR MINMS DA R 201 B o) fig
WA, RPRr8Ess 7 R & O B R Ik
ALK B AR o e AV R B 0y, B IR 17 K%
Mriay7 . (5) WEBR A 5k, ORI H 8 BT L
TRIPTRRLIRDIRE , TR A B L, FRARAR BTt A ik
TR, OWMBE, FEXC AERKE. SR H
Bk A EEER . HIEE QL0 ZWmb &Y. BEL
Py 5 Ak Tl AN ae S Ak U A I BR A R, ARsE Al
MRS, WAL ZUK M Y, (6) BLBEREE . OFF
AERAERITEOLT , X TR ZE L BB fE R T
/N AT SRAT LRI YT, KT A 80~100 U-kg
JHF 28 Ji5 0 1 2 R 0% S 43 B 0 9% B ) #E 60~100 s
CHIEREM 2~31%5) ™ O & E R IEREEH
R I 46 4 B R ARIR YT, AU B P
B, WG4k &M AR i, O ARG gk Se i iA
IT o I T 4 i 9 T s V) XoF 2 R 1 i 3 - 79
BrRBEMAEEZ L. (7) FARGIT. XT A
JRRNE U 55 B R L Bk 223 A S AN TE I A R
HATRE FARBOR ST ERE& . Ol /8 5
Ja ¥ A W RE R A OCS, K B & A7 78 OB O ip
Ji o UK I 38 0 RS i 2 AT ARG O, S BLAT
i B U1 F W R 9T s @ ) 4 6~8 h Y IR
(Fogarty 3R % 3 & 2 IR ), #45 H0 B 1l 45 A Ak
ZE AT B KN BERIBEAR 5 @ Jay S AR R Ak 27T L) A1
HAVAAE MU B, WA LUK @ARH]
OO B EH AR AR B R 2458 05 B R R
WL B3R Y7 FBUR R I Rr g b i B %, N5 IR
JRe LA R A i

TE LA SMRETF AR, 3 kIO AR AT B B 1
FET- AR, 20 5B W IF RAE . BRI A B
AEFNIT & MNMS & 3 30 U AR E 2P &R
SRS AR i i R, AN YT, dEFER
il SO0 L LR A0 IE AR IR T RE L BB AT RLRE AR
MNMS f 955 5E 28 K 8%

P 55 SRS
I A A 3 7 W A 7R 25 e 58
EE TR

ArElAE | E R & 03T I8 SO AR B, ATl AR B
T CHRT , ardle . MR RN S M 15T S AT
FEAEAE R AL 4T

(&% 3Lk ]
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