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Efficacy of Carbon Dioxide Laser for Treatment of la-

ryngeal Precancerous Lesion: A Meta-analysis

LEI Lei, WANG Min,ZHAO Xin,et al.
(Affiliated Hospital of Yan’an University, Yan’an 716000, China)

Abstract: [ Purpose ] To systemically review the efficacy of carbon dioxide laser in treatment of la-
ryngeal precancerous lesions.[ Methods ] PubMed,the Cochrane Library, Web of Science and CN-
KI,WanFang Data and VIP were searched from inception to May 2016 for all studies on the treat-
ment of laryngeal precancerou lesions using carbon dioxide laser,including retrospective cohort
study and case controlled study. The JADAD scoring system was used to evaluate the case con-
trolled studies,the NOS scoring system was used to evaluate the retrospective cohort studies. Then
Meta-analysis was performed using RevMan5.2 software. The operative time,cure rate and recur-
rence rate were regarded as the primary counter to observe. [Results] A total of 12 studies involving
890 patients were included,including 506 cases treated with carbon dioxide laser and 384 cases
treated with other surgical methods as control group. The results of meta-analysis showed that com-
pared to control group,carbon dioxide laser improved cure rate(effect size: OR=2.18,95%CI.1.28~
3.71,P=0.004) ,and decreased recurrence rate(effect size:0R=0.52,95%CI.0.35~0.78, P=0.002).
However, there were no significant differences in operative time between the laser group and con-
trol group. [Conclusion ] Compared to the other surgical methods,carbon dioxide laser can improve
cure rate and decrease recurrence rate for treatment of laryngeal precancerous lesions.
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Table 1 Basic characteristics of the eligibles

Cases Age Gender(M/F) Interventions
Studies Country  Type of study Test Control — Test Control ~ Test  Control Outcome index m,o:wsr
group group  group group  group  group Test group Control group e
Cui XB"™ 2006 China Retrospective study 11 9 25~12y 2.5~12y 12/8  12/8 CO,laser The laryngoscope and R,RP 18m
trachea endoscope
Patel NI 2003 American Retrospective study 127 50 18m~14y 18m~14y 11/7  11/7 CO,laser Micro cutting drill oT -
Kimberly Pasquale MD!™ 2003 American Retrospective study 15 19 2.5~20y 2.5~20y 9/6  12/7 CO,laser Micro cutting drill V,0P,0C -
Holler T 2009 Canada  Retrospective study 6 5 3~17y 3~17y 8/3 8/3 CO, laser Micro cutting drill Vv -
Cen RX" 2015 China Retrospective study 21 22 2~Ty 2~8y 1477 15/7 CO, laser Low-temperature R,RP >ly
plasma
Zhao XCI' 1989 China Retrospective study 66 53 19~73y 19~73y 54/12  44/9 CO,laser Low-temperature OP,C,PD,M  >2y
plasma
Zhao XN 2007 China Retrospective study 30 34 6m~78y 6m~78y 45/39 45/39 CO, laser Traditional surgery R,LS 6m~Sy
Cai HW 2011 China Retrospective study 63 30 2~14y 2~13y 33/30 30/10 CO, laser Traditional surgery RC,RR,IE,R 2~6y
Chen W21 2014 China Retrospective study 26 35  24~45y  24~45y 14/12 19/16 CO,laser Tumor forceps in OP,PS,PC,S, >ly
addition to surger R,PO
Zhao XY™ 2015 China Randomized controlled trial 15 15 29~76y 29~76y 22/8  22/8 CO,laser Laryngoscope surgery V,R 1~4y
Zhu XP# 2005 China Randomized controlled trial ~ 33 32 33~67y 29~64y 26/7  27/5 CO,laser Laryngoscope surgery V,E,R 1~4y
Liu JW21 2010 China Randomized controlled trial 49 49 2~11y 2~11y 57/41 57/41 CO,laser Traditional surgery RC,R 2m~6y

Note : R :recurrence rate; M :mucosal recovery; RP:recurrence average period;D:decannulation rate;OP:operation time;RC:recovery rate;E:effective rate;V:voice parameters;PO:postoperative im-
mune inflammation;S:short-term efficacy ; PC : postoperative complications;PS:hospital stays;IE:inefficiency;RR :remission rate;LS:laryngeal stenosis rate;PD:pain degree;C:cadaverine quantity of

bleeding; OC :the overall cost. g
Z.

Table 2 Methodological quality assessment to eligibles M

2

Choice of subjects Measurement of exposure factors )

, iate- C bilit 5
Studies Appropriate . . Determination St Determination of Investigation No response  Score £
ness of case  Case representative  Choice of control between groups K

. of control exposure factors method rate P

determination £

o

Cui XB"2006 Yes Continuous cases Hospital controls  Clear history Yes Reliable Yes Similar 7 =
Patel NI 2003 Yes Continuous cases Hospital controls  Clear history Yes Reliable Yes Similar 7 ..M
Kimberly Pasquale MD™ 2003 Yes Continuous cases Hospital controls  Clear history Yes Reliable Yes Similar 7 »
Holler T'2009 Yes Good representation ~ Hospital controls Clear history Yes Reliable Yes Similar 7 S
w®

Cen RX!"2015 Yes Good representation ~ Hospital controls  Clear history Yes Reliable Yes Similar 7 "
Zhao CH™ 1989 Yes Good representation  Hospital controls  Clear history Yes Reliable Yes Similar 7 W
Zhao HN"™ 2007 Yes Good representation ~ Hospital controls  Clear history Yes Reliable Yes Similar 7 M
Cai HW™ 2011 Yes Good representation ~ Hospital controls ~ Clear history Yes Reliable Yes Similar 7 £
Chen W2 2014 Yes Good representation ~ Hospital controls  Clear history Yes Reliable Yes Similar 7 M




Experimental Control Mean Difference Mean Difference

Study or subgroup  Mean SD Total Mean SD Total Weight IV ,Random,95%CI IV ,Random,95%CI

Chen W 2014 33.66 471 26 37.19 521 35 369% -3.53[-6.03,-1.03] =

Patel N 2003 59.20 61.78 127 32.40 17.66 50 255%  26.80[14.99,38.61] S
Zhao CH 1989 2103 283 66 12.57 130 53 37.6% 8.46(7.69,9.23] -

Total (95%CI) 219 138 100.0%  8.71[1.77,19.19] -

Heterogeneity : Tau’=75.86 ; Chi’=90.97 , df=2 (P<0.00001 ) ; P=98%

Test for overall effect: Z=1.63(P=0.10) -20 -10 0 10 20

Favours[experimental| Favours[control|

Figure 2 The comparison of operation time

Experimental Control Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight M-H,Fixed,95%CIl M-H, Fixed ,95%Cl1
Cai HW 2011 43 63 19 40 39.7% 2.38[1.05,5.38] =
Chen W 2014 25 26 32 35 5.6% 2.34{0.23,23.92]
Liu JW 2010 35 49 28 49  43.0% 1.88[0.81,4.34] =
Zhao CH 1989 64 66 52 53 94% 0.62[0.05,6.98]
Zhu XP 2005 33 33 28 32 2.3% 10.58[0.55,205.00]
Total (95%CI) 237 209 100.0%  2.18[1.28,3.71] <>
Total events 200 159

Heterogeneity : Chi’=2.30,df=4 (P=0.68 ) ; P'=0%

Test for overall effect : 7=2.88( P=0.004) 0.005 0.1 1 10 200

Favours[experimental| Favours[control]

Figure 3 The comparison of cure rate

SE (log[OR])

Experimental Control Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight M-H,Fixed,95%CIL M-H, Fixed,95%CI
Cai HW 2011 21 63 13 40 163%  1.04[0.45,2.41]
Cen RX 2015 13 21 13 22 75% 1.13[0.33,3.83] N
Chen W 2014 3 26 13 35 15.1% 0.22[0.06,0.88]
Cui XB 2006 8 11 9 9 47% 0.13[0.01,2.86]
Liu JW 2010 13 49 21 49 23.8  0.48[0.21,1.13] =0
Zhao XN 2007 7 30 16 37 169% 0.40[0.14,1.16] T
Zhao XY 2015 1 15 3 15  43% 0.29[0.03,3.12]
Zhu XP 2005 3 33 8 32 114% 0.30[0.07,1.26] I —
Total (95%Cl1) 248 239 100.0 %  0.52[0.35,0.78] <>
Total events 69 96 l 1 .

Heterogeneity : Chi’=7.43 ,df=7(P=0.39) ; P=6%

Test for overall effect: 7=3.13 (P=0.002) 0.005 0.1 1 10 200

Favours[experimental] Favours[control|

Figure 4 The comparison of recurrence rate
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Figure 5 Funnel plots about the recurrence rate Figure 6 Funnel plots about the cure rate
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