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Application of Low-pressure Pneumoperitoneum Aided Suspended
Laparoscopic Cholecystectomy for the Complete Mesocolic Excision (CME)*

ZHANG Yan, ZHANG Chao-jun, LIU Gang, HUANG Yun, ZOU Gui-jun
(Department of general surgen, Navy General Hospital, Beijing, 100048, China)

ABSTRACT Objective: To explore the application of low-pressure pneumoperitoneum aided suspended laparoscopic
cholecystectomy for the CME. Methods: From September 1 2016 to September 1 2018, 50 cases of colon cancer patients treated by CME
were selected and randomly divided into two groups: normal pneumoperitoneum pressure group (group I) and low pressure
pneumoperitoneum group (group II), with 25 cases in each group. The hemodynamics and blood gas analysis index, intraoperative blood
loss, postoperative exhaust time, postoperative hospital stay, postoperative complications and surgical removal of the range and quality of
specimens of two groups were compared at each time point. Results: There was no statistically significant difference in the MAP, HR,
PaCO,, and PaO, between the two groups (P<0.05). At 15, 30, 60, 120 min after pneumoperitoneum, the MAP, HR, PaCO, of both
groups gradually rised, PaO, gradually declined, including 30, 60, 120 min after pneumoperitoneum with comparison before
pneumoperitoneum (P<0.05). At the end of the pneumoperitoneum, both groups showed a decrease in the MAP, HR, PaCO,, as well as
an increase in the PaO,. The resumption of pneumoperitoneum of group II returned to the basic level, while group I had statistically
significant difference (P< 0.05). The MAP, HR and PaCO, were significantly higher in group I than those in group II (P < 0.05), while
PaO, was significantly lower than that of group II (P<0.05). The amount of bleeding, exhaust time and length of hospitalization in group
IT were significantly lower than those in group I (P<0.05), while the incidence of postoperative complications in group II was significantly
lower than that in group I (P<0.05). There was no statistically significant difference in the removal of the plane, the distance between the
tumor margins and the number of the obturator clearance between the two groups of patients (P <0.05). Conclusions: Low
pneumoperitoneum pressure auxiliary suspension is feasible for CME with less effect on the cardiopulmonary function, and the curative
effect was basically equal to the normal pneumoperitoneum pressure CME, which is a choice especially for the elderly patients with

cardiopulmonary disease.
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Tablel Comparison of the general information between two groups

Gender BMI TNM Phases
Groups Cases Age
(Male/Female) (kg/m?) Phase | Phase Il Phaselll

Group I 25 69.19¢ 2.75 16/9 23.59+ 3.24 13 9 3
Group 1T 25 68.54% 3.16 17/8 22.85+ 246 12 9 4

2t 0.748 0.921 2.076
P value >0.05 >0.05 >0.05

1.2 FRFE (DI B F72E AL <53 BT 4% : AR i PhilipsMP 50 £23))

121 BRSEFARNEREAEER CME B <85
B RELSGRRE, ERE, WA A Trochar #<HE,
SR R AT 8 3 N P B A/ N B3 M R 2 5 | 1, B 5
BT EL T A s —22 5 (R D), B FIEFAE T
BHENSE 25| £ 2), LU 2058 Trochar 2255 4 cm
Phbo MR AME e 2 8 A2 5 P8 s R T SR TR 4R 7
3~5 mmHg, FARZSE(E 3 47 5EH  RICPRIARF R
FRAEU 0 A RS FL K NG I A2 1R, B AR L
Tk 3T, D AR 2R B 5 i A4 W R R M A 1 AR S I, X
[ 2R A48 TR BRI L 5 A7 4T s 0 S50 R Se ey . BN
Ml AN S B 235 i 2R MR (U2 A ) -5 8 T 03 B (e )2 7 %)
() P 5 77 B ) BT, o) S B4R+ 48 R iy A9 g ) e, S U
A3 B 101 ZR IRARR T 2%, 4340 B Il By R I I0CA A L LSl
Bl o) 00 ARSI BR Iebe , O B A

122 3HBA  RECH AN R B SA 245 CME HUE
FAR . AP FEHBICSE K4, B A Trochar #5377, [ /1
4457 10~12 mmHg,

1.3 IMZEIEHR

B W 3P S8 H W S 24 Bl ik . ( mean arterial blood pressure,
MAP) ..[>3%( heart rate, HR) Fi1 fil /41 F11 BE (pulse oxygen satura-
tion, Sp0,), i-sat Il <A HT AU E K I SHEHR. 435 TNETT
(To) S FEMy S8 )5 15 min(T,).30 min(T,),60 min(T;),120 min
(Ty) SIELEH I FEMG 15 min(Ts)250 530 5% F R A0 Wil
Febro Q)F RGOS X HLPTALEE AR H i ARG HES .
FEBERT R ARG I R R AL OR 5 8  FU AR T 38 AL &
FRTRRIR MAESE) o (3)F-ARYIBRE FEIFIFRAS BT i« A48 VIR T 18
IR BRI S R RS Ik LW R E o VIR TN DL A
2 I R BEVIBRF AR B AN bR, 353 3 9. i 58
N L, RGN RIBEE T g R 2 (A2
HSA A3 A ATUZ 09 28 68 PN T T 5 P S 0 i 2R PRl SR i il i
2 RE A IUZ R A WUZ P .
L4 G FES

K FH SPSS 13.0 et b A 8w i, A T L
(s ), S [RTRF p57 Eb A5 R FFRL PR 28 7 50 0 5080 22 49T
HE—2L WIZH ] LR FH SNK-q #0865, DL P<0.05 2254 g1t
RN



- 1488 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.S APR.2019

B 15 1 FH (180 E#E)

Fig 1. First traction point (180 degrees flipping)
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Fig. 3 Laparoscopic vision after abdominal
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Fig. 2 Second traction point

4 IEEESNERAN

Fig. 4 Extraabdominal suspension
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Table 2 Comparison of the Hemodynamics and Blood Gas Index at different time poits between two groups

Index Group T, T, T, T, T, Ts
Group I 75.24+ 8.94 79.93+ 6.87 89.71+ 8.30® 106.05+ 6.84*  116.52+ 6.29* 96.52+ 6.29®
MAP(mmHg)
Group II 74.63% 6.93 76.56% 7.01 78.89+ 8.44* 83.91+ 6.51* 87.81% 6.31° 78.76% 6.08
Group I 78.15+ 5.28 82.52+ 7.86 86.01+ 7.48® 89.09+ 5.68* 92.39+ 5.51*® 86.81+ 7.92®
HR(times/min)
Group 11 77.13% 5.18 78.62+ 7.29 79.64+ 6.94 80.74+ 5.22° 84.23+ 5.11* 78.02+ 7.28
Group I 33.28+ 3.64 38.46% 2.73 41.90+ 4.23* 4381+ 3.31® 46.83% 3.06® 39.54+ 4.80®
PaCO,(mmHg)
Group 11 33.59+ 4.65 35.69+ 3.10 37.60+ 3.71* 38.72+ 4.86* 40.03+ 4.68° 34.68+ 5.17
Group 1 389.67+ 11.58  339.62+ 10.84  289.17+ 9.48® 271.65+ 11.84® 25424+ 9.08° 296.19+ 11.98*
PaO, (mmHg)
Group II 387.52+ 12.64  362.72+ 10.68  337.92+ 11.76  317.92% 12.81 321.52+ 12.64  372.54+ 13.04

Note: Compared to Goup I, * P<<0.05; Compared to T,, > P<<0.05.
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Table 3 Comparison of the operation condition between two groups

Groups Bleeding Volume  Timeto Flatus ~ Duration of Hospitalization Incidence of Postoprative Complications

(mL) (h) (d) Arrhythmia Elecrolyte Disturbances Hypercapnia
GroupI 25 174.22+ 9.11* 43.82+ 3.94* 6.29+ 0.67 4 5 4
Group Il 25 129.56+ 7.05 23.61+ 2.88 5.87+ 0.84* 0 0 0
P value <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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Table 4 Comparison of the removal of the plane, the distance between the tumor margins and the number of the obturator clearance between two groups

Distance between the number of the obturator

removal of the plane

Group ! tumor margins (cm) clearance (pieces) Mesocolic plane  Intramesocolic plane Muscularis propria plane
Group I 25 8.54% 1.16 11.36% 2.75 19 6 0
Group II 25 8.19+ 1.75 10.84+ 2.08 20 5 0
P >0.05 >0.05 >0.05

3 e

TATIG 2RI OB 7R U4 KM i v 48 1 3 7 e e 11
A LR B i 2 I s B AR AR R RS0 L b
WD R DA A U2 (M IO A A T g 93 s T e
FIHE N TR, (AR EF SR . (R BEE 3R E A A ik
23, A IO Il T RE AR 1) SR B W 2 | DR JCTR T A7 5 <
I P B TR T R P IE TR, 380 T FAREI . anfe 4
TR B TR I 2 A M R DA Y PR, T O 2 I i 1 U
FEMRITRAE , B2 BN AN A B BB B bR o a3 12 AT THE DT
P DR TR 2R, AR Al SN s T B I i B
FARE ., BRI R T —E AR, HIHAF TN s R 588 R,
FARXMEE RS H B RFRM, SR ST AR E TR H
O IR RS R T3 TR OHE L e B 450 PR B AL B A 1
WA RERRIAE, E BB T LGRS | Rk R NUAE | 10 37
PSP (75 AR S A I SIS Ko AR GO R, SR
JE T ARTT BB N T AR 5 RBEXUS: , $£ 208 FAREERAEY,
UEAFESR IS 7 AR AN ML 5 T A o 194 197 FH T DA A1
kAR, AR TR A AR, Bk, BB AR R
AT B FAR B o TR — 2w E i AR s v A

ARG Es R R B MY SE S 15.30.60,120 min
iF MAP (HR PaCO, & #i 7, PaO, B N, SMEJE 30,60,
120 min B} 55 HT LR ER B EA R FE L, #RIEES
[ 40 5 B AR R TF AR G R v 35 BB 7 A — B
PN, 5 R I B0 12 0 BB Ak . SR ZS R, B AR
FEAL BB AR E SIERTKT, B SR AR E 5SMERT
HA 22 A A G T2 S, HIE WU R 4 <O 30,
60120 min i} MAP HR PaCO, ¥ ' 3& & TR <M JE 40, T
PaO, i N TR UE RAL, P 1E 5 U 5 1 i 5ECME X
SR T RE R PN v A P B R, AR Ak
ARA 3 1 s 2 TR 3 R, SO0 I s 30 s, < T 38 m
7t UG 1 AL, , 38 T 5 0 JIURE S 34 0 5ot 20 Jok o 460

A KT [ O D RE R AT, 3N 47 JR A O B S8 & 1) T

AR5 PRI o AT MR R 5 CME K _E SR FER R R IR,

R T AR A AR O AR LR B 1 277 FE AN R R,

AT BE PR AEER I RERTRE , R A

ASBIFFE X W LI I B T A R B T AR BRI S5 I KA

RAAFOUHAT T R, S5 5R R OB AU AR it i

AU ) B AR BE i 1] 25 B AR T IR H AU R, LR U2

ARIGIFEAE ORI D HEH R BT R B IR ILAE ) Y & 2R 46

A TR AR R, DB 4L I B CME (il

RBCRW AL T IR R B CME, B ISR 487 T

BETAL R A B RE A B T EEAR)E SHANL

REAIVRAE , AT R 1 R A 38 I g 1], 4 A e A2

AHFFEIE XA U R I Bt CME 5 1E % Ui [ CME

PR ARARbRA B A — BT TR AT AR on M 2 A

VIRV e BEUD 25 04 B g Ak L0 453 4380 H LU = 0 4e

THoA R S, RT3 A T SR-F- 10 g B U7 5 1 L ok

ELESTE R H IR 3 T 45 B T AR UTBRE B 25K, 754 A

AR IEIN , WD 7 R0 8 B3 AR B FIRR A DT BR 5T 1A 24

23 L prids , AR Al B B s R M e 2 i 4 R B

AR (CME) i i AT AT AT, % R8O il D BE A S R 50

HAEH U ) CME JPRCEA], Al SO AR B LR

PEAT O B ) —Fh %

& % 3 Bk (References)

[1] Binefa G, Rodriguezmoranta F, Teule A, et al. Colorectal cancer: from
prevention to personalized medicine[J]. World J Gastroenterol, 2014,
20(22): 6786-68308

[2] Chen W, Zheng R, Baade PD, et al. Cancer statistics in China [J]. CA
Cancer J Clin, 2016, 66(2): 115-132

[3] Hohenberger W, Weber K, Matzel K, et al. Standardized surgery for
colonic cancer: complete mesocolic excision and central ligation-
technical notes and outcome[J]. Colorectal Dis, 2009, 11(4): 354-364

(%% 1507 )



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.8 APR.2019

- 1507 -

data from the BOOST-II UK Trial[J]. Eye (Lond), 2016, 30(4): 577-
581

[17] Tereshchenko AV, BelyiA IuA, Isaev SV, et al. Retinal vessels in
retinopathy of prematurity[J]. Vestn Oftalmol, 2014, 130(3): 26-31

[18] Bee CR, Burris CKH, Potter HAD, et al. Histopathological analysis
of retinopathy of prematurity after intravitreal bevacizumab [J]. J
AAPOS, 2017, 21(2): 159-160

[19] #28, K AR, L4545 5 S o7 At i@ A T B8 fsm AL R B %
#15 JRZR BT fn 7% VEGF, IGF-1, NSE /K -F #9 % vé [J]. 304K £ 4
& 33t K, 2017, 17(20): 3901-3904

[20] 3¢dm %, 3h A, 250k, % 6 55 26 7 JLAL M % % 09 4% &
B et B Z& 6 reA [J]. AT 372 J&, 2017, 37(4): 348-350

[21] Wu T, Zhang L, Tong Y, et al. Retinopathy of Prematurity Among
Very Low-Birth-Weight Infants in China: Incidence and Perinatal
Risk Factors[J]. Invest Ophthalmol Vis Sci, 2018, 59(2): 757-763

[22] Kim SJ, Port AD, Swan R, et al. Retinopathy of prematurity: a review
of risk factors and their clinical significance [J]. Surv Ophthalmol,
2018, 63(5): 618-637

[23] Slidsborg C, Jensen LB, Rasmussen SC, et al. Early postnatal
hyperglycaemia is a risk factor for treatment-demanding retinopathy
of prematurity[J]. Br J Ophthalmol, 2018, 102(1): 14-18

[24] & &, R R KRG F T 7 LA R A T o e B AT it

(7). B PR 2 &, 2018, 18(1): 80-83

[25] Ali AA, Gomaa NAS, Awadein AR, et al. Retrospective cohort study
shows that the risks for retinopathy of prematurity included birth age
and weight, medical conditions and treatment[J]. Acta Paediatr, 2017,
106(12): 1919-1927

[26] Vesoulis ZA, Lust CE, Liao SM, et al. Early hyperoxia burden
detected by cerebral near-infrared spectroscopy is superior to pulse
oximetry for prediction of severe retinopathy of prematurity [J]. J
Perinatol, 2016, 36(11): 966-971

[27] Yau GS, Lee JW, Tam VT, et al. Incidence and Risk Factors of
Retinopathy of Prematurity From 2 Neonatal Intensive Care Units in a
Hong Kong Chinese Population [J]. Asia Pac J Ophthalmol (Phila),
2016, 5(3): 185-191

[28] Stutchfield CJ, Jain A, Odd D, et al. Foetal haemoglobin, blood
transfusion, and retinopathy of prematurity in very preterm infants: a
pilot prospective cohort study [J]. Eye (Lond), 2017,31 (10): 1451-
1455

[29] Zepeda-Romero LC, Lundgren P, Gutierrez-Padilla JA, et al. Oxygen
Monitoring Reduces the Risk for Retinopathy of Prematurity in a
Mexican Population[J]. Neonatology, 2016, 110(2): 135-140

[30] RA.% KA 172 40 LA LR K 3 8 B & a4 [J] 2 E %,
2017, 38(8): 976-978

(E3Z%E 1489 T7)

[4] x145. 7R B AUMLE S BLAE 52 LW AR 78 R Bk RJG W B8 % h A
F[V]. 25 FL A A 11504, 2018, 24(2): 133-137

[S] 4#, &k, ks, . B E DA R F RESMLE S *T

o 5 R %‘"%‘ﬁﬁﬁffiﬁﬁﬁéﬁghﬁ[ﬂ L & B 25,2015, 55(33):76-77

[6] % ¢, Fidk, &0 T, 5. MBS EWET KT CO, LME A 5+ &
YR AR é’Jg"“ﬁ[J] FEARF R F 4%, 2017,21(2): 4-8

[71 Yamamoto S, Inomata M, Katayama H, et al. Short-term surgical
outcomes from a randomized controlled trial to evaluate laparoscopic
and open D; dissection for stage II/III colon cancer: Japan Clinical
Oncology Group Study JCOG 0404[J]. Ann Surg, 2014, 260(1): 23-30

(8] 2, Tl . IAoL5 LIRS F R TP CO, AMAM A EK X
X IR % 0 % v [T 16 R R B 5 4 &, 2015, 31(9): 918-919

[9]1 Bonjer HJ, Deijen CL, Abis GA, et al. A randomized trial of
laparoscopic versus open surgery for rectal cancer [J]. N Engl J Med,
2015, 372(14): 1324-1332

| E A, RS, SRR, F. AR MBI & itk R

st YA [T BT Re s A 4 &, 2014, 22(3): 184-187

[11] Pascual M, Salvans S, Pera M. Laparoscopic colorectal surgery:
Current status and implementation of the latest technological
innovations[J]. World J Gastroenterol, 2016, 22(2): 704-717

[12] West NP, Morris EJ, Rotimi O, et al. Pathology grading of colon
cancer surgical resection and its association with survival: a
retrospective observational study[J]. Lancet Oncol, 2008, 9(9): 857-865

[13] B A&, QAL 2500 % it & A015 97 At Rt & [J]. £ R B %, 2015,
44(28): 4001-4003

[14] & f‘ 1B . A & X Z R ALBR AR 8E F R *F X ik
o B R AR AT 69 Hoa[d]. 0k B E 25, 2015, 10(1): 22-26

[15] Siani LM, Pulica C. Laparoscopic complete mesocolic excision with
central vascular ligation in right colon cancer: long-term oncologic
outcome between mesocolic and non-mesocolic planes of surgery[J].
Scand J Surg, 2015, 104(4): 219-226

[16] FpiE 4, Bek, REL, F ARULERH D L& H XA L4
Redednrk A oy 2 AARSTI]. F B ] s 2 &, 2018, 18(6): 481-
485

[17] Galizia G, Lieto E, De Vita F, et al. Is complete mesocolic excision
with central vascular ligation safe and effective in the surgical
treatment of right-sided colon cancers? A prospective study [J]. Int J
Colorectal Dis, 2014, 29(1): 89-97

[18] Brenton R. Franklin, Michael P. McNally. Laparoscopy for colon
cancer[J]. Clinics in Colon and Rectal Surgery, 2017, 30(02): 099-103
ArBed. & 4 R AT IR AL R ad 97 O [J]. BUARE AL &
41\)\ J7, 2016, 21(3): 421-423

[20] F2-F, Kizd. RBRAFHAL B HEIrEF AP egmm [J].5
A E 3 2 &, 2014, 30(24): 4053-4054

(21] Frid. RS T AW RAk s RS TF I 5 AR 6 A B M 97 2Ok dR
1.5 A B Bk k4 &, 2016, 13(1): 071-073

[22] XA MR EZHFF RRE TS TF KRG % AR 7
K Fe TR e AR IAK K 4&73\41\)\14@? 2016, 21(6): 858-860

[23] & 8T, 4,4 3R, 5. Trocar & X L A MR TATAM
AL RO RATIL P EBIRRF K $ 45, 2014, 18(5): 338



