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[Abstract] Oral and maxillofacial tumor surgery is characterized by complex anatomical structures, extensive surgi-
cal trauma, and high demands for postoperative functional reconstruction. Perioperative complications and functional im-
pairments significantly affect patients’ recovery process, quality of life, and long-term prognosis. Enhanced recovery
after surgery (ERAS), grounded in evidence-based medicine, optimizes perioperative management through multidisci-
plinary collaboration and demonstrates substantial application potential in oral and maxillofacial surgery. Multiple pro-
spective studies have confirmed that standardized airway management, goal-directed fluid and temperature manage-
ment, and specialized ward-based care can shorten hospital stays, facilitate early enteral nutrition and ambulation, and
reduce intensive care unit admission rates and postoperative complications. However, existing ERAS studies mainly
focus on traditional clinical outcomes, with insufficient attention paid to functional recovery specific to patients with
oral and maxillofacial tumors after surgery, including speech, swallowing, mastication, facial expression, and psychoso-
cial function. Based on the structure-process-outcome quality evaluation model, this review summarizes the implementa-
tion pathways and evaluation framework of ERAS in oral and maxillofacial tumor surgery. Furthermore, integrating cur-

rent international evidence and a large cohort study from our team evaluating a delayed extubation strategy in patients
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undergoing free flap reconstruction, we demonstrate that perioperative management aligned with ERAS principles can
significantly shorten hospital stays, reduce postoperative complications, and decrease medical costs while maintaining
safety. Future efforts should focus on specialized pathways for oral and maxillofacial surgery, strengthening long-term

functional and quality-of-life follow-up, and exploring digital and precision rehabilitation tools to promote the transition

of ERAS toward a comprehensive recovery model emphasizing functional restoration and social reintegration.

[Key words] enhanced recovery after surgery; oral and maxillofacial tumor; —structure-process-outcome quality

evaluation model; perioperative management; multidisciplinary collaboration; evidence-based medicine; delayed

extubation; airway management; functional recovery; quality of life
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Table 1  Perioperative management protocol of the head and neck reconstructive surgery enhanced recovery after surgery program'”!

Perioperative period

Management measure

Concrete content

Pre-operative

Patient education

Pre-medication

Performed during a pre-operative visit by clinic nurse educator, patient education
document
Celecoxib 400 mg, tramadol extended release 300 mg, and gabapentin 300 mg ad-

ministered in the pre-operative holding area

Intra-operative

Goal directed fluid therapy

Opioid-sparing anesthesia
Normothermia and increased FiO,

Meticulous hemostasis, transfusion protocol

Based on arterial line stroke volume assessments, urine output, non-invasive hemo-
B ,

dynamic monitoring and use of vasopressors as required

Opioid-sparing anesthesia

Post-operative

ICU only for medical necessity

Fluid restriction

Early mobilization (POD1)
Early removal of urinary catheter (POD1)

Scheduled multimodal analgesia

Enteral tube feeds (POD1)

Total intravenous fluids and tube feed rate capped at maximum 100 mL/h (or lower
depending on the patient)

Physical and occupational therapy consultations (POD1)

Celecoxib 200 mg every 12 h, gabapentin 100 mg three times daily and tramadol
50 mg every 6 h

Started at 10 mL/h and increased by 10 mL every 8 h till goal rate, then converted

to bolus

FiO.: fraction of inspired oxygen; ICU: intensive care unit; POD1: postoperative day 1. “-

LI el R A (AR T 5 SR SC ARG o 1%

”»

indicates not applicable
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Table 2 Assessment indicators and evaluation tools for functional outcomes and quality of life in patients with oral and maxillofacial

tumors

Number Outcome measure

Assessment tool

[60]

1 Clinical complications Clavien-Dindo classification

2 Speech function

Speech Handicap Index!®'!, Voice Handicap Index!®”!

Functional Oral Intake Scale (FOIS)®), Eating Assessment Tool-10 (EAT-10)*"

[68]

Hospital Anxiety and Depression Scale (HADS)®), Patient Health Questionnaire-9 (PHQ-9)""!

3 Swallowing function

4 Masticatory function Masticatory efficiency'®*®, Mixing Ability Test (MAT)®”)
5 Facial nerve function House-Brackmann facial nerve grading system

6 Psychological status

7 Social function

ule (EORTC QLQ-H&N35)""!

European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire - Head and Neck Mod-
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Table 3 Framework for implementation and quality evaluation of enhanced recovery after surgery in oral and maxillofacial tumor sur-

gery based on the structure-process-outcome model

Dimension Evaluation content

Assessable indicators

Recommended tools/standards

Structure  MDT team establishment
ERAS pathway development

Multidisciplinary support

Team training
Resource allocation

Quality feedback mechanism

MDT discussion rate

Availability of standardized ERAS protocol
Participation rate of nutrition/rehabilitation/
speech therapy

Number of ERAS training sessions
Dedicated wards or ERAS units

ERAS audit system implementation

MDT records
ERAS pathway documents

Consultation records

Training records
Hospital administrative records

Quality control meeting records

Process Preoperative education Completion rate of ERAS education Education records
Nutritional screening Nutritional risk assessment NRS-2002 scale!™!
Psychological assessment Anxiety and depression evaluation HADS scale!®
Airway assessment Prediction of difficult airway Mallampati score!”!
Antibiotic prophylaxis Administration within 60 min before incision  Surgical records
Anesthesia management Opioid consumption Anesthesia records
Fluid management Intraoperative fluid volume Anesthesia and surgical records
Temperature management Incidence of hypothermia Anesthesia monitoring
Early extubation Time to extubation ICU records
Optimized analgesia Pain control VAS score”!

Early mobilization Ambulation rate on postoperative day 1 Nursing records

Early enteral nutrition Time to initiation Nutrition records

Urinary catheter management Catheter removal rate on postoperative day 1~ Nursing records

Functional rehabilitation intervention  Initiation time of swallowing/speech training ~ Rehabilitation records
Outcome  Hospital efficiency Length of hospital stay EMR data

ICU utilization
Complications
Readmission
Medical cost
Swallowing function

Speech function

Masticatory function

Facial nerve function
Quality of life (Qol.)

Head & neck-specific QoL
Psychological recovery

Social reintegration

ICU admission rate
Clavien-Dindo classification!®”
30-day readmission rate

Total cost

Swallowing recovery

Speech intelligibility

Masticatory efficiency

Facial expression recovery
Overall quality of life
Disease-specific QoL
Anxiety/depression

Time to return to work

Medical record system

Complication registry

Follow-up

Financial system

FOIS / EAT-101%

Speech Handicap Index®'!, Voice Handicap
Index®”!

Masticatory efficiency!®), Mixing Ability Test
(MAT)*"
House-Brackmann grading!®®!
EORTC QLQ-C30"
EORTC QLQ-H&N357!
HADS / PHQ-9!7"!

Follow-up

MDT: multidisciplinary team; ERAS: enhanced recovery after surgery; SPO: structure-process-outcome; NRS-2002: Nutritional Risk Screening 2002;
HADS: Hospital Anxiety and Depression Scale; PHQ-9: Patient Health Questionnaire-9; VAS: Visual Analogue Scale; ICU: intensive care unit; EMR:
electronic medical record; FOIS: Functional Oral Intake Scale; EAT-10: Eating Assessment Tool-10; EORTC QLQ-C30: European Organisation for Re-
search and Treatment of Cancer Quality of Life Questionnaire-Core 30; EORTC QLQ-H&N35: European Organisation for Research and Treatment of Can-

cer Quality of Life Questionnaire - Head and Neck Module
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Tracheostomy group

-

m= 75.34% Anterior lateral thigh flap
== 4.11% Radial forearm free flap
== 20.55% Fibula free flap

Total=73
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Tissue defect site

26.27% Tongue
27.97% Buccal
18.22% Mandible
9.32% Floor
8.47% Maxilla
4.24% Oropharynx
5.51% Others

\‘\

[ Jupig ) |

o

A

Total=236

Delayed extubation group

m=  48.47% Anterior lateral thigh flap
== 42.949% Radial forearm free flap
== 859% Fibula free flap

Total=163

a: patient grouping and baseline characteristics (age, gender, smoking history, alcohol consumption, neck dissection status); b: distribution of de-

fect sites; c: distribution of flap types in the tracheostomy group; d: distribution of flap types in the delayed extubation group

Figure 1 Comparison of baseline characteristics, defect locations, and flap types between the tracheostomy and delayed extuba-
tion groups in 236 patients undergoing oral and maxillofacial free flap reconstruction
1 236 {51 I 5 60T 79030 125 B A% AL KR 5 0 U VDO 25 S SR R A B R A B0 P 2 B B eI 2 L A
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Table 4 Comparison of perioperative characteristics between the delayed extubation and tracheostomy groups in 236 patients undergo-

ing oral and maxillofacial free flap reconstruction

x+s or n (%)

2

Perioperative characteristics Delayed extubation (n = 163) Tracheostomy (n = 73) /' P
Postoperative complications 15 (9.2%) 17 (23.3%) 8.54 0.003
Reoperation 9 (5.5%) 8 (11.0%) 2.23 0.135
Operative time /h 6.34+1.61 7.48+1.77 -4.87 <0.001
ICU length of stay/days 1.26+0.82 2.16+3.59 -3.04 0.003
Duration of artificial nutrition /days 8.00+3.38 15.60+9.55 -8.99 <0.001
Length of hospital stay /days 16.72+6.19 28.79+10.48 -11.03 <0.001
Hospital costs /CNY 93 356+23 725 101 422+34 623 -2.05 0.042

Continuous variables were analyzed using the unpaired t-test, and categorical variables were analyzed using the chi-square test.ICU: intensive care unit.

CNY: Chinese yuan
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Table 5 Comparison of postoperative complications between the delayed extubation and tracheostomy groups in 236 patients undergo-

ing oral and maxillofacial free flap reconstruction

n (%)

Delayed extubation group

Tracheostomy group

Postoperative complications P
(n=163) (n=173)
Flap-related complications 6 (3.7) 4(5.5) 0.740
Wound infection 7(4.3) 7(9.6) 0.360
Salivary fistula 1(0.6) 2(2.7) 0.310
Hematoma 1(0.6) 4(5.5) 0.045
Total complications 15(9.2) 17 (23.3) 0.003

Comparisons of postoperative complications between groups were performed using Fisher’s exact test
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