Thirteen Years of Immediate Lymphatic Reconstruction (ILR) for the Prevention of Lymphedema: A Meta-analysis of Prospective Clinical Trials }4
o7 T

Yizhuo Shen, M.M.Sc.!; Stav Brown, M.D.!; Alexzandra Mattia, B.S.!; Felix J Klimitz, M.D.!>; Bohdan Pomahac, M.D.!; Siba Haykal, M.D., Ph.D.!

il =)

1 < ! Division of Plastic Surgery, Department of Surgery, Yale School of Medicine, New Haven, CT, USA
> Department of Hand, Plastic and Reconstructive Surgery, Burn Center, BG Trauma Center Ludwigshafen, Plastic and Hand Surgery, University of Heidelberg, Ludwigshafen, Germany

Risk of bias domains
D4 D5

Backgr()und Identification of studies via databases and registers Study Events Total Proportion 95%-Cl Weight

=2
O
N
O
w

O
»
O
~

Overall

Despite the growing use of immediate lymphatic reconstruction Records identified from* Alarcdn 2024 0 26 — = 0.38 [0.22;0.57] 14.1% Alarcon et al., 2024 ‘ ‘ . ’ ’ ‘ . ‘
, , , z | » Huang 2024 10 40 3 0.25 [0.14; 0.40] 16.2%
(ILR) for preventing lymphedema, prospective long-term data on 1ts 5 PubMed/MEDLINE (n = 366) Records removed before screening: Jakub 2024 49 99 - 0.49 [0.40;0.59] 17.4% Brahma et al., 2024 @ ‘ ’ . ‘ ' ’ @
efficacy remain limited. This study aims to analyze long-term, £ Embase (n = 20) > Duplicate recordsremoved (n = 205) Le 2024 694 —8 0.38 [0.29:0.48] 17.4%
. N . g N | Coriddi 2023 9 49 - 0.18 [0.10;0.31] 17.1% Huang et al., 2024 @ ‘ ‘ ‘ ‘ ‘ ‘ @
prospective outcomes of ILR, utilizing all available outcome Web of Science (n =333) Boccardo 2011 1 23 l— 0.04 [0.01;0.21] 17.9%
- iz | O O OO OO DO
Random effects model 331 e 0.29 [0.11; 0.46] 100.0%
Methods l Heterogeneity: 12 = 91.3%, v* = 0.0252, p <0.0001 ' ' ' .
Records screened Records excluded 0 01 02 03 04 05 Poskevicius et al., 2024
A systematic review was conducted on PubMed, Embase, and Web (n=514) > | (n=441) Incidence of Lymphedema ™ " opa
. . - - e \ Patns Wha D ane | O @ @ @ O @ @ O
of Science to search for studies on ILR to prevent or reduce the l Figure 3. Cumulative Incidence of Lymphedema in Patients Who Did Not y
incidence of lymphedema in patients undergoing axillary lymph Reports soughtibrreiiesl eoorte ot retievec Recetve ILR Chung et al., 2023 ‘ ‘ . ’ ‘ ‘ ‘ ‘
. . . . . Experimental Control
node dissection 1n accordance with the Preterred Reporting Items | | =73 > (n=0) Study Events Total Events Total Odds Ratio OR  95%-Cl Weight .| Hobday et al., 2023 ‘ ‘ @ . ‘ ‘ . ‘
. . . . Q : "
for Systematic reviews and Meta-Analyses (PRISMA) guidelines. 2 ! Alarcén 2024 2 19 10 26 . 0.22 [0.05:1.04] 8.8% %
: .. ? Huang 2024 6 50 10 40 e 0.42 [0.14;1.25] 16.1% : @ ‘ ’ . . @ ’ @
Outcome data included the pooled cumulative incidence of Reports assessedfor eligibility Ceoors excluded iy 0 131 49 93 - .45 10.26:0.771 41.8% Granoft et al., 2025
: : - Le 2024 8 77 36 94 - 0.20 [0.09;0.45] 24.5%
lymphedema (assessed by limb measurements), odds ratio (OR), and (n=73) "I Nomlited (e 4 Coriddi 2023 1 50 9 49 . 013 [0.02:076] 68% Levy et al., 2023 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
relative risk (RR) for lymphedema development in patients who o R Poceardo 2011 poE T ;' ooz OnE2] T P p— @ ‘ ‘ ‘ ‘ ‘ ‘ @
d ¢ TLR th ho did not. Onl i linical 0 ILR-only patienticonort (n = 3) Random effects model 350 331 <> 0.31 [0.19; 0.51] 100.0% =Rl L
unacrwen VETISUS OSC wino 1 not. n y prOSpeC 1vVC ClINnicCa Lack of Iymphedemaincidence;’follow-up <12 Heterogeneity: |2 = 0.0%, = 0.0676, X§=4-36 (p = 0.4985) [ | | |
s ith 3 min v = o el K X X ICK X X
trials with a minimum of 12 months of follow-up were included. v months (n = 11) Odds Ratio (ILR vs Control) 9
- - o S i
g Studies includedinreview Patients with existing lymphedema (n = 6) Experimental Control Herremans et al., 2021 ‘ ‘ @ ’ ‘ ‘ ‘ @
Results S| | m=20) Studies noton ILR (n = 7) Study Events Total Events Total Risk Ratio RR  95%-Cl Weight
- | | - , - . 0 Gomberawalla et al., 2017 @ ‘ ‘ ’ ’ @ @ .
: : - - : Alarcon 2024 2 19 10 26 . 0.32 [0.09; 1.13] 10.4% )
Nine prospective studies (2011-2024) were included, totaling 791 e eporsiedlonasesdpe Huang 2024 - el 0.50. 10.20: 1.201 17.2%
. . . f . 45; 0. 6%
patients, with 460 undergoing ILR and an average follow-up of 20.6 T N R o5z eom won | Bwaaoeta e | O @ @ @ © & @ O
+ 4.8 months. On average, 1.9 &= 0.4 anastomoses were performed . . . . ordd 2029 A S-S il ol et B, @ ‘ ‘ ‘ ’ ’ ‘ @
. g > 1 with o - p. . Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Boccardo 2011 0 23 1 23 i 0.33 [0.01:7.77] 2.0% Boccardo et al., 2014
per patient. ILR was associated with a significantly lower mcidence Meta-Analyses) flow chart Random effects model 350 331 e 0.42 [0.26; 0.68] 100.0% Domains: . Judgement
. QO 0 . 10/ 0 0 0 Heterogeneity: 1° = 25.5%, ©° = 0.1033, %2 = 6.72 (p = 0.2426) : Bias due to confounding. .
of lym(? hedenza. 9% (95 % CL: 1% 16/0) compared to 297 (95 /o Study Events Total Proportion  95%-Cl Weight " 01 0512 10 Bg g!aS 'duel to s:;a_le(i'_tion off_ptarticip?nts. @ serious
. _ 1 _ 1 1 Risk Ratio (ILR vs Control . blas In classification ot interventions. -
Cl: 11% 46 A)) in the non-ILR group. Patients who received ILR - > 16 - 0.12 [0.03:0.36] 7.3% siRatio (LR vs Gonirol D4: Bias due to deviations from intended interventions. . Moderate
0 . arcon . : .03; 0. 3% Experimental Control D5: Bias due to missing data. Low
had 69% lower odds of developmg lymphedema compared to .those Huang 2024 6 50 —M— 0.12 [0.06:0.24] 10.7% Study Events Total Events Total Risk Difference RD 95%-Cl Weight D6: Bias in measurement of outcomes.
without ILR (OR = 0.31, 95% CI: 0.19 — 0.51). A 58% reduction 1n Jakub 2024 0 131  —E— 0.31 [0.23;0.39] 11.3% R e 1 _ 125 o5t 008 83 D7: Bias in selection of the reported result.
: . . Le 2024 8 77 H— 0.10 [0.05;0.19] 11.8% arcon : -0.28 [-0.51; -0. 3%
lymphedema risk was also observed among ILR recipients (RR = i 4 SRR Huang 2024 6 50 10 40 = 0.13 [-0.29; 0.03] 13.9% ot D% oS o4 oo
0.42, 95% CI: 0.26 — 0.68) obday 2023 o rom—— 000 D001 1125 L . 038 [os 0ve 1oge |Boceardoetal, 2011 ® & @
, o CI: 0.26 — 0.63). obday < 00 [0.00; 0. 2% Le 2024 8 77 36 94 —@— -0.28 [-0.40;-0.16] 19.3% .
b .
Medor 2023 5 39 —i 0.13 [0.06:0.27] 10.0% Coriddi 2023 1 50 9 49 - 0.16 [-0.28;-0.05] 19.6% 3 —
‘ — - -0.16; 0 Coriddi et al., 2023
. Schwarz 2019 2 58 .__ 0.03 [001’ 012] 12.6% Boccardo 2011 0 23 1 23 _‘. 0.04 [-0.16; 0.07] 20.5% C% ’ ’ ’ ‘
Conclusion Boccardo 2011 0 23— 0.00 [0.00;0.14] 12.2% Random effects model 350 331 — 20.17 [-0.27; -0.08] 100.0% Jakub et al.. 2024 @ @ ‘
. o | Heterogeneity: I = 45.7%, v* = 0.0041, %2 = 9.21 (p = 0.1009) ! ' I ' =
This meta-analysis 1s the largest study to evaluate the long-term Random effects model 460 < 0.09 [0.01; 0.16] 100.0% 04 02 0 02 04 Domains: o Judgement
. . . oo o 5. <bood1 ! I I | Risk Difference (ILR - Control) D1: Bias arising from the randomization process. ‘ Hiah
efﬁcacy of ILR 1n lymphedema preventlon The ﬁndlngs Bl Bl i T D2: Bias due to deviations from intended intervention. '9
. ) ) . . 0 0'1' 0.2 03 04 0.5 Fi 4. Odds Rati OR). Risk Ratio (RR d Risk Diff RD ith D3: Bias due to missing outcome data. - Some concerns
demonstrate that ILR significantly reduces the incidence, odds, and Incidence of Lymphedema SUEL &, H0s Ralos (OR), Risk Ratio (RR), and Risk Difference (RD) wi D5: Bias in Seloaion o The ronored woedi ® Low
e of 1 hed Hine its rol ffoct; x Figure 2. Cumulative Incidence of Lymphedema in Patients Who Received 95% Confidence Intervals (CI) for Lymphedema Development in Patients
risk of lymphedema, supporting its role as an effective preventive | _ . Who Received ILR C 1 to Patients Who Did Not . . . . . . .
Immediate Lymphatic Reconstruction 0 kecelve ompared to Fatients wWho Did INo Figure 7. Assessment of Risk of Bias Using the Risk Of Bias In Non-randomized

strategy 1n at-risk patients. Studies of Interventions (ROBINS-I) and Risk of Bias 2 (ROB2) Tools



