M Value of Virtual Surgical Planning: Time-Driven Cost Analysis in Head and Neck Osseous Reconstruction
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Episode of care defined: operative + postoperative
admission (up to 30-day readmission).
Process mapping: Modified Delphi technique to chart

Operative time: VSP vs. Conventional — 566.9 vs. 558.9
min (p = 0.775).

Osteoradionecrosis, n/N
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9/29 vs 7/32
31.0% vs 21.9%
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Bony segments: Higher with VSP (p = 0.002).

Ischemia time: VSP vs. Conventional — 89.1 vs. 92.3 min
(p = 0.690).

Postoperative outcomes: No significant differences in
complication rates, oncologic margins, or plate removal.
Cost of care (TDABC):

VSP: $40,500 + 15,400

Conventional: $38,600 + 21,860 (p = 0.15)

Cost drivers (GLMM, R? = 0.73):

Shorter operative time significantly lowered cost (p < 0.05).
Additional independent cost drivers: length of stay, return
trips to OR, and number of free flaps.

Bold indicates p < 0.05 1

CONCLUSIONS

VSP enables more complex reconstructions
without increasing ischemia time,
complications, or plate removal.

Cost analysis showed VSP was not a
significant driver of total care cost,
operative time, LOS, and complications had
greater influence.

VSP supports value-based care by allowing
surgical precision and complexity without
added financial burden.

each activity (pre-op, OR, PACU, inpatient care).
Resource costing:

Personnel: based on logged time x salary/benefits (FTE).
Physicians: estimated using work-RVUS.

Supplies: itemized from institutional chargemaster.
Equipment/overhead: depreciation and indirect costs
incorporated into capacity cost rate (CCR) for each setting
(OR, ICU, ward).

Calculation: Total cost = 2 (CCR x time for each resource).
Analysis: Outcomes: operative/ischemia time,
complications, margin status, plate removal, cost.

Cost drivers analyzed via generalized linear mixed model.




