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The average length of hospitalization varies widely for patients A retrospective chart review was conducted for patients who ™ ’

receiving microvascular free tissue transfer for head and neck underwent free flap reconstruction for head and neck defects from L I

defects?’. While past studies have examined predictive factors for 2022 to 2025 at a single institution. Several variables were extracted R =

increased length of stay (LOS)47.11-13, causal machine learning (ML) for each subject, including those related to demographic data, coupler_size 1 - = 123

models predicting LOS are extremely limited in head and neck medical and social history, Charlson comorbidity index (a verified | e ‘ | :

surgery. This study analyzed patients who underwent head and neck comorbidity aggregate calculator 19), defect and flap type, pathology, — L E | N

free flap reconstruction from 2022 to 2025 at our institution, using preoperative laboratory values, intraoperative details, and B racyears = :

mutual information (Ml) analysis for ML and a Peter Clark (PC) postoperative course. The data were de-identified and processed. An Pathologic T stage_4a 1 | | :

algorithm for causal relationships. ML analysis determined Charlson Ml analysis with feature importance was employed for traditional R _= | t

Comorbidity Index, preoperative albumin, and hypertension as machine learning analysis. For causal inference, a PC algorithm was biation <o, Oral CavityMandible - | : )

important predictors of length of stay. Causal inference analysis used for initial causal relationship suggestions. This was then Pathology_SCCa - = =

determined Peripheral Vascular Disease (PVD) as significantly augmented using a domain expert knowledge causality chart Tourniquet time 1 ! |

positively associated with length of stay, while other variables were provided by the physician investigators as well as a large language .hl - -

not statistically significant. Causal ML remains a promising tool for model (LLM) which searched existing literature for potential causal vatnotosic n seage_unknown | ——

predicting clinical outcomes in free tissue transfer, with potential for links. The set of edges inferred by the PC algorithm was compared | | | | |

enhanced accuracy through multi-institutional studies incorporating against the sets derived from domain experts and LLM sets to create " it mformation score

larger, more diverse patient populations. a final merged graph structure.

This study represents the first application of causal ML to predict

m length of hospitalization in head and neck free flap reconstruction,
offering a novel approach going past traditional correlation-based

Introduction

Microvascular free tissue transfer is a primary method for

econstruction in natients with laree or complex defects of the head Mean length of stay was 11.18 days (median 9 days, range 5-74 statistical methods. Interestingly, while traditional Ml analysis
nd neck. with sucpcess ates of 95g99(y 3 ASerage length of days). identified Charlson Comorbidity Index, preoperative albumin, and
) - o) . . . . .
hospitalization following these procedures has been reported hypertension as important predictors, these factors did not
bet\?veen 296 dave7 I\%Ian frepe PN Fr:ificant Cross-validated Ml analysis for length of stay highlighted ‘Charlson demonstrate casual relationships with length of hospitalization in
dical b'Zjl't' -viany P pf . tg t' Comorbidity Index’ (mean MI: 0.147 £ 0.054, CV: 0.366), 'Preop the causal relationship model. The causal ML approach may reveal
me 'Ci? ctgmorl | Oll.les:csc?uoecongrlnlc :ﬁ ofr.:], or E)[Oi ogerag :3\-/1eo Albumin' (mean MI: 0.090 + 0.039, CV: 0.431), and 'HTN' that these common risk factors influence LOS through indirect
g?t:?j?elscaal\?gieezr’lgi v(; :?cf;‘:?‘:toresngred(i)ctivoesglf ?nlczfe:;z& Ien. h (Hypertension; mean MI: 0.087 + 0.050, CV: 0.574) as consistently pathways or confounding variables, rather than a direct causal
o P . S P R 5 important. Among four regression models tested, a Random Forest mechanism.

of hospitalization, including increased operative time, flap takeback, Regressor yielded the best performance on the test set for log-
wound br.ea4lf§i§>1\i\$, surgical S|te.|nf.ect|on, an.d postoperative transformed length of hospitalization. In the present study, there are several limitations that warrant
pheumoniar - The vast majority of previous studies have reliec consideration. Patients of a single institution may limit the
on traditional Stat'St.'C?I anilly5|s, an.d true prd'Ct'Ve .models using The causal inference analysis identified Peripheral Vascular Disease generalizability across different systems and patient populations.
the.s.e .me.thod.s are limited™. Machine learning (ML).IS a type of (PVD) as having a significant direct positive association with length Additionally, a larger sample size would train a more accurate and
artl.f|C|aI mtelllger\ce that uses patte.rns and a§SOC|at|ons between of stay (B = 0.237, p = 0.01). Other factors, including preoperative ~liable ML model
varla.bles to predict outcc?mes. Studies gxplormg ML models to albumin (B = -0.107, p = 0.20), age at surgery (B = 0.070, p = 0.50),
predict outcomes for patients .un.dergomg heaq and neck frge flap Congestive Heart Failure (B = 0.120, p = 0.15), Charlson Comorbidity Future directions should focus on larger validation studies to expand
reconstruction ?‘fe extremely.llmlted, and stugll.es that do eXISJ.c Ti\f Index (B =-0.014, p = 0.90), did not demonstrate statistically the model’s prediction accuracy. Multi-institutional studies could
?:xplorlelii/ltl_he utility of superwfedl ML an:. deF|5|onhtree ar:ﬂysm ' significant direct relationships with length of hospitalization within also be employed to increase patient population diversity. Utilization

atl>d Incorporates causal refationships into the machine this model. of this model in clinical decision-making will inform preoperative

learning algorithm, allowing the model to be more predictive and
generalizablel8. To our knowledge, no literature exists that explores

a ML model which causally predicts length of stay for these patients. Demosrabhics
The present study aims to expand on the currently limited ML e - )

counseling, planning, and resource use in patients undergoing head
and neck free flap reconstruction.

Gender

first Al model to include a causal analysis for prediction of head and Male 118 76.1% Conclusions

techniques in the context of head and neck surgery, including the

neck microvascular surgery length of hospitalization. Female 37 23.9% o o o
R Causal ML analysis is a powerful tool that can assist in prediction of
dCe . :
length of stay for patients undergoing head and neck free flap
' Y) . . . . .
——— Mean White 107 63.0% reconstruction. Causal inference analysis determined Peripheral
ength of St 11.25 (days) African American 44 28.4% Vascular Disease (PVD) as significantly positively associated with
en O d . ays . . . . g
& y y Other 4 2.6% length of stay, while other variables were not statistically significant.
Age 62 (years : ifvi i i i
8 (v ) Primary Insurance ldentifying preoperative factors that place patients at risk of
BMI 24.63 Medicaid 37 »3.9% increased length of hospitalization aids in counseling patients more
. (0] . g . .
Distance from Hospital 50.73 (miles) Medicare e 1 6% thoroughly, thus providing more accurate risk assessments in those
. 0 . . .
Charlson Comorbidity Index 4.90 Sthar ) 1a oo undergoing head and neck microvascular free tissue transfer.
. (o)
1. Kim HS, Chung CH, Chang YJ. Free-flap reconstruction in recurrent head and neck cancer: A retrospective review of 124 cases. Arch Craniofacial Surg. 2020;21(1):27. doi:10.7181/acfs.2019.00738
2. B?§'aran B, Unsaler S,.Kesimli MC, Aslan _i. Free Flap Reconstruction of the Head and Neck R'eglc')n: A.Series of 127 Flaps P.erformed by Otola;yngslogists. Turk Arctl? Oto;hirlola'ryngol. iOZ 1;59(?):103. doi:10.4274/tao.'2021..2021-1-9 )
Et h R L 1 Z \:.Ii(:]I;Zch')rlgalf/ISI\c;Ir,] Siltrzlrgl?\\//?k:ufaoni' Slz/c,)(irtlgal:.e :-rLec:jrii:izr?g ?éan(?cr\rol;e:::; ?nLEZ;:Ie: n:zn;cio}::z?:;islc\):;olrllj:deearcg': ?rdeeN?I(:; I\r/lel:::)on\;?c:lj:'?c:nﬁeLcc?rr;/fvgrltj)zcope Inv(:s:ig OtolarynZoI. 2(?20;.5{:):46,1?-467. doiflo.glocg)IZ/tl,io?;lO' 2021:9(1):¢3325. doi0-1097/00X0000000000003329
a n ° eo nl 5. Girod A, Brancati A, Mosseri V, Kriegel |, Jouffroy T, Rodriguez J. Study of the length of hospital stay for free flap recons truction of oral and pharyngeal cancer in the context of the new French casemix-based funding. Oral Oncol. 2010;46(3):190-194. doi:10.1016/j.oraloncology.2009.12.002
. o . o . . e 6. Penel N, Mallet Y, Roussel-Delvallez M, Lefebvre JL, Yazdanpanah Y. Factors determining length of the postoperative hospital stay after major head and neck cancer surgery. Oral Oncol. 2008;44(6):555-562. doi:10.1016/j.oraloncology.2007.07.003
LO uisianada State U nive rS|ty —lea Ith SCle NnNces Center (LSU H SC) SChOOl Of M Ed ICIN e’ N ew O rlea nS’ 7. \éVhilte LJ, Zlhang :,;tricklzagd KF, Tt 2a)l. I;acztor; gsszc.iatgdo\:?i;h Hospit:(l) Leggtz of StaygFoIIo%ving Fibulapr Frez -Tissue RecF:)nstruct\i/on of HeaJd and Neck Defects: Assessmegnt \l/Jsing the American College of Surgeons Natiorj1al Surgicalgéuality Improvement Program (ACS NSQIP) Criteria. JAMA
tolaryngol Neck Surg. 15;141(12):1052-1058. do0i:10.1001/jamaoto.2015.075
Department of Otolaryngolo R L R T
p . y g gy 20 Swl;ns:n MIS, Gaitilo, Zh(lu ’S, et ::I. Co(r:'lnparisor:c (():f Frzle Flap Outcomes at a Univergsity H(j)spitdal vertus Cour:tSHospital Setting for H:ad a.ng Nclaclf Rge(!onstrtjjctionflit irfi{fOtorhinolaC:y(;goll. 20(2]3!27(2)1183{(:190?' dz:i:f(;.lséS)/.sgj)?)483—1'7:82.02. (PISISSSEIETEIEs
11. Ryan MW, Hochman M. Length of stay after free flap reconstruction of the head and neck. The Laryngoscope. 2000;110(2 Pt 1):210-216. doi:10.1097/00005537-200002010-00005
533 Bolivar Street, New Orleans, LA 70112

12.  Patel RS, McCluskey SA, Goldstein DP, et al. Clinicopathologic and therapeutic risk factors for perioperative complications and prolonged hospital stay in free flap reconstruction of the head and neck. Head Neck. 2010;32(10):1345-1353. doi:10.1002/hed.21331
e I eo n i @ IS u hSC ed u 13. Liu DH, Yu AJ, Ding L, Swanson MS. Association Between Insurance Type and Outcomes of Reconstructive Head and Neck Cancer Surgery. The Laryngoscope. 2022;132(10):1946-1952. doi:10.1002/lary.29966
° 14. Goshtasbi K, Yasaka TM, Zandi-Toghani M, et al. Machine learning models to predict length of stay and discharge destination in complex head and neck surgery. Head Neck. 2021;43(3):788-797. d0i:10.1002/hed.26528
15. Formeister EJ, Baum R, Knott PD, et al. Machine Learning for Predicting Complications in Head and Neck Microvascular Free Tissue Transfer. The Laryngoscope. 2020;130(12):E843-E849. doi:10.1002/lary.28508
16. Asaad M, Lu SC, Hassan AM, et al. The Use of Machine Learning for Predicting Complications of Free-Flap Head and Neck Reconstruction. Ann Surg Oncol. 2023;30(4):2343-2352. doi:10.1245/s10434-022-13053-3

17. Kuo PJ, Wu SC, Chien PC, et al. Artificial neural network approach to predict surgical site infection after free-flap reconstruction in patients receiving surgery for head and neck cancer. Oncotarget. 2018;9(17):13768-13782. doi:10.18632/oncotarget.24468
18. Sanchez P, Voisey JP, Xia T, Watson HI, O’Neil AQ, Tsaftaris SA. Causal machine learning for healthcare and precision medicine. R Soc Open Sci. 2022;9(8):220638. doi:10.1098/rso0s.220638
19. Charlson ME, Carrozzino D, Guidi J, Patierno C. Charlson Comorbidity Index: A Critical Review of Clinimetric Properties. Psychother Psychosom. 2022;91(1):8-35. d0i:10.1159/000521288 © POSTER TEMPLATE BY GENIGRAPHICS® 1.800.790.4001 WWW.GENIGRAPHICS.COM


mailto:cbona1@lsuhsc.edu

	Slide 1

