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ARETMBFEBAEAKESEHEIFE
NOSES R J5 1% Bz i 18] B9 /8 < 14

3 1,2 3 1,2 cE 1,2 31,2 1,2 > 1,2
EEAD ARAER A B SRR, & B AXF
(1. FFERFMIR R ITERE B BILmARE, FifE 2001205 2. [FHE RIS A5 EREsbeE, i 200120)

[(fZE] BH HAATLETGEGKRTS AMHREL A KK ERFFAF K (natural orifice specimen extraction
surgery, NOSES) ARG HEEE M M 69 A0 X 1, ik KL 2016 1 A 1 B £2017 6 A 30 B AR FKF W E K
E [RALIRAT 3D MSSLM A R v ATtk Red T3 6l B & & = R ThFil e R a K oAk a &k a4
(A7 & & & <220 mg/L) A EF AT 6 & G (F & & & =220 mg/L) , 54 R R AT & & & 4017 & & — M Ao s R om
P AFIEW) £ 5, FF KR Pearson 48 % M 57 #= Kaplan-Meier 4 7 2 #7 VA & Cox o) K e )2 A2 A 3k — F 383t 3T &
FaL A% NOSES KRG imategtaitt, R RKiTaF g EFWaEauE L RASTE, F 5 1k
RE amp itk g E&%EG . 6%8 RS ERIITHAN R RE F kit E KRG A £ % A5
E2FH A% FENL(P<0.05), #& AHE BML B W G wmin hikd BEG GF9 5 hih R
8] 3R AR 19-9 AP 24208 AKJE B KA ITHE AR H] KRG BRI ] RSB R ] ARk R 5 AT & & é K
B AEAEME(P<0.05) , L P OB GKTL REAERH A 2 A 484 (r=-0.265,P=0.023) , RATIkiT & & & 2
H %% NOSES K2R iz ek £ B & (HR=1.861,P=0.013), &it K71k @ % & £ A % NOSES
R 3R R e 1 5 A Te B & B KA & & G K-, %A 8 T Fml 2% /% NOSES R J& 69 L M FJs |
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Association between serum prealbumin level and length of
hospital stay after NOSES for rectal cancer

LI Xue-dong"*, FU Chuan-gang"*, DU Tao'”, HAN Jun-yi'*, LU Bing'*, ZHOU Zhu-qing""
(1. Dept. of Colorectal Surgery, East Hospital, Tongji University School of Medicine, Shanghai 200120, China;
2. Dept. of General Surgery, East Hospital, Tongji University School of Medicine, Shanghai 200120, China)

[ Abstract] Objective To investigate the association between serum prealbumin levels and length of
hospital stay after laparoscopic natural orifice specimen extraction surgery (NOSES) for rectal cancer.
Methods From January 2016 to June 2017, 73 patients with rectal cancer undergoing 3D NOSES
were enrolled in this study. Patients were divided into 2 groups according to the level of prealbumin:
the low prealbumin group ( prealbumin <220 mg/L ), and the normal prealbumin group ( prealbumin
=220 mg/L). The difference of the general information and clinicopathological characteristics between
two groups were analyzed. The Pearson’s correlation analysis, Kaplan-Meier survival analysis and Cox

proportional risk regression model were adopted to further explore the correlation between serum
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prealbumin level and length of hospital stay after NOSES for rectal cancer. Results There were
significant differences in height, weight, erythrocyte, hemoglobin, total protein, albumin, first anal
exhaust time after operation, first eating time after operation, length of hospital stay after operation and
hospitalization expenses between two groups group ( P<0. 05). Serum prealbumin level was correlated
with the height, weight, BMI, male, white blood cells, red blood cells, hemoglobin, total protein,
albumin, prothrombin time, carbohydrate antigen 19-9, nerve invasion, first anal exhaust time after
operation, first eating time after operation, length of hospital stay after operation and hospitalization
expenses of patients ( P <0.05). Among these indicators the level of prealbumin was negatively
correlated with the length of hospital stay after operation ( r=-0.265, P=0.023). Preoperative low
prealbumin was an independent risk factor for delayed discharge after NOSES for rectal cancer( HR =
1.861, P=0.013). Conclusion Preoperative low prealbumin is an independent risk factor for delayed
discharge after NOSES for rectal cancer. Monitoring preoperative albumin level will help to predict the

short-term prognosis of rectal cancer after NOSES.

[ Key words] rectal cancer; natural orifice specimen extraction surgery; prealbumin; hospitalization

540 %

time after operation; risk factor

B R UL B 2 — R
FHPET R — AT RIS, HA S s,
FELRUE IR AR v RIOR 1 [R] B, 5% 3 9870 8 35 1 B 3
FEE BE 2% FH B s th 40— B2 AN RHER B K 9 B
PR 3D M B2 AR I 3 BUPR A F R (natural
orifice specimen extraction surgery, NOSES) A7 H
e C RS B 5L G I S IR R B ) 0 B
HT DI AR 22 41 AR 2497 3, I . NOSES
RE & A6 B E AR S EBER ], IR TG VKR 5 1 48
T SR AR S A B o T 2 42 T LA e 28 TR 71
A LE R 2R, BE N 5
RO I 45 B R R S e R RS R il
Ja BAEAF TR E B R TR U B
JHL B o 2 R A ORI 2 0 1) — e 3 AR A Y
SRR SN2 1 FEDLAR B N, IR FEZH 8L
i ZHZUE SR SR B R i i A A AR T
AR E R A BT A RE RS T N AU S )
BUARR)— B FRRL . HOFR R AT S
JHH9s B e Al R S g R AR A TS R VDA
S SRR IR 1S g DT R 1 30 ) T
JEBIREAA AT, SR (e B NOSES i3
o B Z A OCHESE . PRt AS AR S sk A N T
NOSES AR ML /T H 28 2L A 3l R e
PRFER  RFERBTMIE B A E K25 5 EH
NOSES A J& {F: B i ()4 7AEAH S, M1 BE— 25 535
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E e NOSES A J& 2E 3R Hi B 1Y 7T g fa i K & | LA
1 H 9 NOSES A J& ¥t 8 s #4) T 00 BF-A 2 1t
i A JEL 3%

1 #MEHE

1.1 —A%4

SR F TP BA B A 5% 5 1%, 26 B 2016 4F 1 A 1
H %2017 4F 6 A 30 H 7RG K2F & AR 7 B b E
AT IA BT 3D JE K45 NOSES 1 73 14 B i s
VERBFGE T 4, Horb B8 42 0], 4 31 1), ARBFSEAT A
(BRIRFEFE T ) IELR ; BE MR B Y C 8 A )
B, AR (D) RGBSR ARIZ A B IR
i (2) FAR I 3D I B TC U H bR AR 4
Jod SR LT TR LRI VIBR A 5 (3) 4R KT 18
JAZ 5 (4) IR GERL 28, HEBRARHE. (1) RATTT
BT ; () 2 2FAR; Q) MEZ K (4) BIF
St g sl ™ o Ml P ™ RS 5 (5) IR
TGO
1.2 Ak

WCARFFE X G2 1) — M R an itk 44 AR 1% 151
PR iR 4580 (body mass index, BMI) ;ic sE A HISL L
FRALER, FANME AN 2T MR
[N N A E IS B S N TS B = Iy X (R
WEAL 2126 1 S IPLIE BEEHUR 19-9, DAIABESE
5 3 K A 1 1E R U E AR A T o0 4, AR e S B
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5+ R L AT E 8 KF- 5 B R NOSES AR5 A B A vl fr) A S

F R TP E A 0 EEEEIE T A 220 mg/L,
PRI AAIE ST L) 220 me/L AR T B K & SARHT A
BB F2H (T 28 1 <220 mg/L) F1IE 8 R & 4
(AT =220 mg/L)

WSO PR g AR AT G e B DA IR R B 25 e e
KERE ML 250 9 WKAE N 220 ik
EZEHBEE TNM 40 2% e P ARG R nF
ARBSFA] AR i L, AR S B AR S5 B R
AL THES ] AR S 8 UG i B st 8] RS & H
PEAFIF RN OL LA S 5 A B i ) RV e A 2%
1.3 Fe4FAem

TFARECREM TR REEE 12 h J5 1925 18 # ik
00 eV = A 1 0 A e A A T = = = e
Wi IEIRHTR BERHR 19-9 Z548 bR RV TN 4
B g BE A IR LR IR B ( <5 em MARAY B9, >5 cm
R AL B ) TNM 533015 e r A (R BB ERL
1.4 %itsag

SR H SPSS 24. 0 Gk i) i A1 Bdg #4148
N, IESA M E R Dlxss FoR, 4 1L
BOR ST REAS ¢ K505 T B0 R R) HL 3R X
Fr 5 sk Fisher B VI %%, Pearson #H &4 73 #1 H
T BT W 1 A5 A 2% 18 B9 AH ¢ M 5 Spearman A ¢4
GA K312 I i P | 1 s o R O Rt o NS (RN T =
FBYAH S . SR Kaplan-Meier A= 7743 ik X} f %
) N/EE B SAi N STRE: o= s i T ) S R NGNS | I P A TS
F Cox LUMBIXUSE [T 53 B B3 I AR AR AIE
XA S AR BE i [R] A52 ), A 52 e 85 AR 5 A Be st
] 7 SR N 2, P<0.05 NERA G4 X,

2 &5 B

2.1 —HmATF4AE
AT IR FEXS G 3L 73 ], AF0% 38~86 %7, T
AEHA ] (60.40+1.39) % BMI 2 (22.30+0.30) kg/
m? ; AR R A ET 8 H KR (224.95+7.78) mg/L,,
R B 42 5] SERIAFIR R (63. 211, 64) % BMI K
(22.64+0.40) kg/m’, A §i (9 17 [ 8 [ K FH
(243.64+11.10) mg/L; % 4% 31 i, ¥ ¥ 4 8% K
(56.58+2.27) % ,BMI A (21.83+0.45) kg/m’, K Hij
BT KR (199, 61+8. 74) mg/L,
22 REW A EEGKFEEF G —EIA
IRHT 2 4L (AT B H <220 mg/L) SB35 1 5

(IR aAR ) N AR A S B Y = N S - = b))
AR TR ET A A (AT R =220 mg/L) ;i
AT AR AR A RS B AL T HE R ] R 5
RSB R AR 5 A e s 1R 2 B K TR R
AR A, ER o W R 2 TIER AT & E 4,
A G E L (P<0.05) , WK 1,
F1 FAEATEKFEEENERILE
Tab.1 Comparison of characteristics among between
groups with different prealbumin levels
[xxs, n(%) ]
RATHEAA EFmTAHEAA

A (n=36) (n=37) P

RS/ % 59.94+2.03 60.84+1.93  0.751
B 17(47.22) 25(67.57) 0. 081
B /cm 163.28+1.16  167.46+1.27  0.018
it/ kg 58.35+1.53  64.11x1.69  0.014
BML/ (kg - m™?) 21.80+0.42  22.78+0.42  0.103
40 (x10°) /L7 5.38x0. 26 5.86+0.31  0.247
LA (x1012) /17! 4.12+0.08 4.50+0.08  0.001
MLrEM/ (g - L) 122.97+3.03  136.92+2.57  0.001
IML/R (x10°) /L7 201.61£9.21  217.05%9.45  0.246
% 10 B ST [/ s 13.02+0. 16 12.61+0.16  0.072
HEA/ (gL 64.19+0.87  67.35x1.02  0.021
H&EM/(g- L") 40. 44+0. 41 43.2420.67  0.001
ZEME MU/ (mmol - L) 5.12+0. 17 5.08+0.12  0.857
WAL (%) 5.630. 06 5.84+0.09  0.051
FAHUER/ (ng - mL™')  241.76+235.27  4.24+0.73  0.309
BESHUR 199/ (U - mL™")  144.90+88.49  18.21+3.33 0. 151
A B W i 21(58.33) 22(59.46)  0.923
JibyEg K A2/ cm 3.40+0. 23 3.02+0.17  0.189
i {1k 531k 4(11.11) 3(8.11) 0. 668
ik A A 9(25.00) 10(27.03)  0.846
MR 9(25.00) 3(8.11) 0.053
lNRESE %= Vg 1. 86+0. 62 0.92+0.27 0. 164
TNM I/ IV 14(38.89) 16(43.24) 0.710
F- AN 8]/ min 178.50+7.17  165.68+6.65 0.193
A I/ mL 43.06+4.82  40.14%3.29  0.617
A 10 2(5.56) 1(2.70) 0. 546
ARJEE WA TTHEA R 2.78+0.16 2.28+0.09  0.009
[]/d

ARG AR E/d 3.78+0. 16 3.30+0.09  0.011
AJGH K AE 14(38.89) 10(27.03)  0.287
RIGW) A HEE 1(2.78) 0(0.00) 0.314
ARG BB Rl d 12.92+0. 93 10.65+0.32  0.023
fEBE 2/ ot 7. 88+0. 17 7.27+0.14  0.006

2.3 WEERGKTL BN RFIEZ AR
PP as B, KT RTH 8 H KRS
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B (r=0.306,P=0.008) fA&iHE (r=0.360,P=
0.002) BMI(r=0.259,P=0.027) A4 (r=0.338,
P=0.003) .40/ (r=0.287,P=0.014) L4 (r=
0.449,P=0.000) . MZLEE I (r=0.453,P=0.000) ..
HEH(r=0.449,P=0.000) . 1 1 (r=0.570, P =
0.000) £ 1FAH 3¢, 5 B 1l g B (8] (r=-0.291, P =
0.013) BEEHE 19-9(r=-0.239,P=0.042) 24
JB(r=-0.268,P=0.022) A5 B UNHLTTHE S [H]
(r=-0.351,P=0.003) , AR J5 & &#FE R (r=
-0.342,P=0.003) A J5 BT [A] (r=-0.265,P =
0.023) AEBE2%H (r=-0.354,P=0.002) & A6,
W2,
%2 HMABAKFESEFREZ BHELYE

Tab.2 Correlation between prealbumin levels and
clinical characteristics

IR A QISESE!
r P
A/ % -0. 039 0.743
Bt 0.338 0. 003
B /cm 0. 306 0. 008
it/ kg 0. 360 0. 002
BMI/ (kg - m™2) 0.259 0. 027
B4 (x10°) /(L") 0. 287 0.014
AL (x102) /(L") 0. 449 0. 000
mer&EE/(g- L) 0. 453 0. 000
M/ (x10%)/(L71) 0.051 0.671
56 1L il T 1)/ -0.291 0.013
BEB/(g-L7) 0. 449 0. 000
H&EH/(g- L") 0. 570 0. 000
2= W I BE/ (mmol - L") -0. 001 0. 996
LI AT E (%) 0.108 0.362
JEMEBLER/ (ng « mL7!) -0.204 0. 083
PEEHUE 19-9/(U - mL™") -0.239 0. 042
R A=N 72 0. 032 0. 790
Jihyg 4%/ cm -0.116 0. 330
Jisga 1K -1k 0. 008 0.948
JokAE P A -0.021 0.857
MEE -0.268 0.022
e BEE -0.178 0.131
TNM I/ IV 0. 005 0. 969
T AR} ]/ min -0. 047 0. 691
A H i /mL -0. 199 0. 092
i 1M -0. 056 0. 640
AJG B AL THEA T E)/d -0.351 0. 003
ARG UGk el /d -0. 342 0. 003
A5 I KA -0. 086 0.470
RIGWIA H%E -0. 092 0.437
ARG EBER E]/d -0. 265 0. 023
B 3% /T3 78 -0.354 0. 002
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2.4 RATI&HT & %& @52 A M & NOSES K 3 iR 3
R Bk 5 e B &

L% NOSES A J& A Bt Bt 4] 76 AS [R] 11 1 28
HMAAER 25 H 5 ARATAHT A& K2
AN, JEM R A Kaplan-Meier A= 77 #2872 XK
T P 2RO T 1 1 2R R S AT o ]
AT AT, 31 LA Log-rank ¥ EAT LA 06, 4%
KR AKET 1 F AR E RS B R R
TIER 4, R 10 d B B #5050 36. 11% F
48.65% , WK 1,

100 -
80+ i AR 1 =220 mg/L
N HTHEH <220 mg/L
. 60F
S P=0.007
N
37 40+
20+
0 .
0 10 20 30 40
AJGHERERE U

B 1 BIAZEAS5EFE NOSES REHERE BZEPIHX
Fig.1 Comparison of hospitalization time after operation
in the low( <220 mg/L) and normal( =220 mg/L)
prealbumin level groups

WG — DA T Cox Lo ] AU [ YA A 7Y
FERE B B — BRI BT PR b S T AR AR 5K
PR BRRFAE 25 D B AN A RS R e AT 20 b . B R
P W N NS S IR AR VAEN 73R NEY
Be At I 2 DA G 5 22 PR e Br s ARSI, AR R i
M (HR = 1.861, P = 0.013) VL M ik 7 B W% o
(HR=1.786,P=0.020) 25 H 39 NOSES RJ&
FEIR H BE IR ST fE B A R WA 3,

*3 BEE/ZEE Cox bbBI XK H AL E 53 47 &I

& FR4$FE S B NOSES REE A E/X R

Tab.3 Univariate and multivariate analyses of clinicopa-

thological characteristics in relation to hospitalization time
after operation using the Cox proportional hazards model

) AR S5 AR BRI ]
i RAFAE
HR(95%CI) P
B E S
I >60 vs <60/% 0.863(0.540~1.378)  0.537
W ovs & 0.928(0.581~1.484)  0.756
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5+ R L AT E 8 KF- 5 B R NOSES AR5 A B A vl fr) A S

(5% 3)
ARJFAE B ]
I PRAFAIE
HR(95%CI) P
BMI(<18.5 vs =18.5)/(kg - m™2) 1.103(0.477~2.555)  0.818
FI4AM( <3.5 vs =3.5)/(10% - L) 0.971(0.464~2.034)  0.938
ZI4MM( <3. 8 vs =3.8)/(1012 - L71) 0.842(0.447~1.583)  0.593
MLE (<115 vs =115)/(g - L) 0.914(0.488~1.713)  0.779
M/IMR( <125 vs =125)/(10° - L) 0.787(0.277~2.233)  0.652
BRI AN ] (>12. 1 vs <12.1)/s 0. 854(0.502~1.452) 0. 560
MR (<65 vs =65)/(g - L) 0.824(0.514~1.322)  0.422
FIE (<40 vs =40)/(g - L) 1.416(0.827~2.423)  0.205
AT (<220 vs =220)/(mg - L71)  0.565(0.348~0.917)  0.021
BHEIMZLE >6 vs <6/% 1.490(0.797~2.787) 0.212
TERUE(>5.2 vs <5.2)/(ng - mL™") 0.998(0.589~1.690)  0.994
HEIEHUR 19-9(>27 vs <27)/(U - mL™) 1.084(0.579~2.029)  0.801
J R FE U IRZR B ES (<5 vs >5)/cm 0.591(0.364~0.957)  0.033
it K A2>3 vs <3/cm 1.338(0. 835~2. 144) 0.227
RS AME vs. /i E 1.099(0.501~2.415)  0.813
TNM 43 M/ IV vs. <I/THY) 0.984(0.614~1.576) 0. 946
FARMEE] (>180 vs <180)/min 0.727(0.441~1.197)  0.210
A i (>50 vs <50)/mL 0. 850(0.493~1. 468) 0. 560
A vs T 0.605(0.189~1.938)  0.398
HARIGIFRAE vs To 0.687(0.411~1.149)  0.153
EAS e 0

AR (<220 vs =220)/(mg - L) 0.537(0.329~0. 878) 0.013
Jio g 1 IR B ( <5 ws >5)/cm 0.560(0.344~0.911)  0.020

3 W #

B AR AR T R e
POWN e i (45 Bl A W[ I oot N 4 g
YR, T R BT SR el R I
FEAR VAR A A7 2 W [R] B B T AR B85 19 61 4
W BRI, PR AT e 2% FH |, Dol h 3 T R R I 7 7
0, — BRI IRBFSE 0 5 e A, BLAT 2038 R 35K
F= DN (E TR B TR N PN B S
WM Dk 2 — XA e 52 NOSES &3t
AT 8 B — 2ol FH I s B e R A 1 48 S8 IR s P
AREAE , 2 HARISIE ( B ST 148 ) BUbR A (1) i B
TCHFBIT 0 F AR %R ARG i H A
FARZEM, 456 MR 0 1k 8 8 i 7 =X DL bR AR B
ik tE , ARJE IE U B LGB R IEIR , BEARIE T M
Je AR A DIBR | TR Bt ek B e A O T B IOER | Bt
2B e 1 H i NOSES J&—Ff
a4 T IR G F AR B EAE L NOSES 11
DIBL A RB LT AT, Bl R PRI T %
FART AL Z —  CLB R T KEM 3D T IE

BEREERICY) O P i U0 B AR s ) RN TR &
BT ORI RS, B B S8 5
B8 B U 0 B i D0 B AR AL P 2 A P T o g =
ISP, T HA R T B H PRSI, 7T LA 40 5 R
Je A e i I ARG A e 2% T, s A i fH 7 AR
FHARFT B — B TR B IIE AR X R AE
AJG G e —E B LY mE R E AR
FRA AR AR 5 2 DL R AR A —
BEFRRO AT A L, BR H X B 98 NOSES AR Jf&
YRIZ A BE B () S A3 B 9 FH A 52 e, i 1 2R
PR — e 5 AR A A 2t B iR R 0 2 1, FE L
RN N SRFEH SU R A ZUE R ARt R rh
PV 5 H A (0 5 R A RO b s I AR B — i 5
ARG B R ET R S A S e A
Jonda 4 R WO R 5 TS B8 VTR OG | J2 52 e L ) AR
FERIS SR PR 2R SR, FIF AR S R
WA OC & MW 545 L 25 1, 0 HO2 78 5 W 8
NOSES FAR I,

A5 38 2o [ B 58 T A Hhut AT 3D R BE
JEERTCY) O B T VIR AR Y 73 46 B g 2B WA
FE oA HAERSF1 BMI 55— 50k AR i Y LT HT
B KSR I = R A GORE MR TNM 73 11 46 i
JRSRIRAE | FARAHOCHE Bl ARG PR T LA S5 £E
BE i 1] B (i B 2% A%, BRI H 10 B i IR i L R
FIZLAH M ARRT SR A RS B RALTTHEARR ) AR
Je BRI ] AR 5 A3 B B TR) A Be 2% FH S5 76 R
[ AT A AL A AR R 22 5 E—2D B A DG
S TR GE A & BT A I T AR KR S5 B E
B AR BMI RHT A0 LT A0 4T 8
SV AR AR SO AR FRR I B A G R A
WEAH G, 15 A i e Il SR S ) A 2P 19-9 Af
AR ARG B WAL THEACHT 8] AR S5 B it g g
[ A5 A 6 B[] R AT B 2% FH 45 2 A O s i IR A AR
HFILTE A& H KA TARERE R, X5 UAE
WA AT & AR 5T — 4232 i Kaplan-
Meier A= 17 MIZE75 A1 Cox A7 IXURS: [] I 452 760 Xt AR iy
I3 1 AR 1 7KF 5 R 5 4 Be B R) ) OC R 17 56
WE, A5 FIESE AR ATICHT H & H 5 RS £ B i ) %5
YIAHE, 5 0 & 7 NOSES A 28 38 M B i ik
ST SER R 2R AT 2R AR AR S 1R B R EA
WRTIER A, ARGV B it [ 85 # 2 2
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2.27d,FRERE W E L 1 0.61 1T, HANF
FNER—A B R, AT — 5 1 Js FR 1
ATY it Z IAEA R T J 22 vt HTBE PRI Sk 2 —
A SE LIPS CS N IR S R = DO NN 78
NOSES A Je i 9 T i i 7500 £ ]

AR WEFE AT E BT iR AR B LA
F AR BN R — RO SRR D0 1) 2% T 52 36
SRAAEHRAE NP JCHE AR HEALth i,
Jifvsed BB AR R TR AL T R AP, B2k AR T
KA 3, IR BRI R & s P i ok
AT X — PR, BRI 2R AT W 15 0 1 A
B MRS SR A SR B TRIR N
AV FUARAL T G0 5P v, /T R SR R
THAERA 3, i 8 2 i b s HLRTH AR —
PR AR A S SRR BN £ 1, RERS AR H R A
M S REAUAEE FLUBE IS THFE R BRI AL
TACAERIR S BVREE H Sz e, BEAE S AL A8
— BB SRARBL X S SR I 8 A AR S KSR 1 L
HAREBME Y, AT — B U T 1 A
X B9 NOSES A5 A B 18] A1: B 21 H 25 3 1 75t
Je B AT A T A HC BT DAty K 246 98 A1 g e 8]
FERE S AR AL 11l RS 0 S T A8 AR AT A i
FLEE UK AT REAT B Tk 75 .
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