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Flap ORN No Flap ORN OR

No. (%) No. (%) [95%-Cl]

Female 5 (24%) 5 (24%) >0.99 1.00 [0.24;4.14

Mean Age at surgery (SD) i 622 (8.8) | 60.7 (9.6) 0.44 [ 1.02 [0.95;1.09

Mean BMI (SD) 229 (3.8) 245 (5.1) 0.15 0.92 [0.80;1.06

Mean Follow-up time in months (SD) 382 (21.1) 384 (18.7) 0.80 1.00 [0.97;1.03

Mean hospitalization in days (SD) 20.6 (9.0) 19.7 (7.7) 0.95 1.01 [0.94;1.09

Comorbidities

Smoking 16 (76%) 8 (38%) 0.01 5.20 [1.37;19.78]

Alcohol abuse 11 (52%) 8 (33%) 0.21 2.20 [0.63;7.66

Diabetes mellitus 2 (10%) 2 (10%) >0.99 1.00 [0.13;7.85

Arteriosclerosis 2 (10%) 3 (14%) >0.99 0.63 [0.09;:4.23
Hyperlipidemia 2 (10%) 1 (5%) >0.99 2.11 [0.18;25.17]

History of thrombosis 2 (10%) 0 (0%) 0.49 na.

(ORN, Osteoradionecrosis; SD, standard deviation; OR, odds ratio; CI, confidence interval; BMI, body mass index).
Underlined and bold values indicate statistical significance.
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Flap ORN No Flap ORN OR

No. (%) No. (%) [95%-Cl]

Reconstruction site

Mandible 20 (95%) 20 (95%) >0.99 1.00 [0.06;17.12)
Maxilla 1(5%) 1(5%) >0.99 1.00 [0.06;17.12]
Mean surgery duration in minutes (SD) 602.5 (181.3) 574.2 (109.6) 0.44 1.00 [1.00;1.01]
Donor site
Fibula free flap 18 (86%) 20 (95%) 0.60 0.30 [0.03;3.15)
Scapula free flap 2 (10%) 1(5%) >0.99 2.11 [0.18;25.17]
Deep circumflex iliac artery free flap 1 (5%) 0 (0%) >0.99 na.
Intraoral skin paddle 11 (52%) 6 (29%) 0.12 2.75 [0.77;9.86]
Extraoral skin paddle 4 (20%) 2 (10%) 0.66 2.24 [0.36;13.78)

HCL classification of mandibular defects

H 2 (10%) 1(5%) >0.99 211 [0.18;25.17)

L 4 (19%) 5 (24%) 071 0.75 [0.17;3.31

el 0 (0%) 0 (0%) na. na.
LC | 9 (43%) 6 (29%) 033 1.88 [0.52;6.76
ICL 6 (28%) 9 (42%) 0.33 0.53 [0.15;1.92

Osteosynthesis type

Patient-specific 3D-printed reconstruction plate 15 (71%) 13 (62%) 051 1.54 [0.42;5.61

Patient-specific 3D-printed 0 (0%) 2 (10%) 0.49 na.

mini plates

Patient-specific 3D-printed reconstruction and 6 (29%) 5 (24%) 0.73 1.28 [0.32;5.09

mini plates
Handbent plates 0 (0%) 1 (4%) >0.99 na.

ORN-specific risk factors

Plate exposure 14 (67%) 5 (24%) 0.005 6.40 [1.65:24.77]
Plate removal 8 (38%) (38%) >0.99 1.00 [0.29;3.48]
Inadequate oral hygiene 6 (29%) 2 (10%) 0.24 3.80 [0.67:21.59]
Infection in flap area 11 (52%) 6 (29%) 0.12 2.75 [0.77;9.86)
Dental implant placement 2 (10%) 2 (10%) 5099 1.00 [0.137.85]
Bite marks in flap area 1 (5%) 1(5%) >0.99 1.00 [0.06;17.12)

(ORN, Osteoradionecrosis; SD, standard deviation; OR, odds ratio; CI, confidence interval).
Underlined and bold values indicate statistical significance.
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Variable Flap ORN No Flap ORN

Mean duration of RT in days (SD) 41.86 (6.9) 36.86 (7.5) 0.04
Mean high risk area dose in Gy (SD) 61.11 (4.5) 59.18 (4.3) 0.21
Mean fractions per day in Gy (SD) 2.16 (0.1) 2.17 (0.1) 0.52
Dmax on Free Flap in Gy (SD) 63.22 (4.8) 61.99 (4.8) 0.68
Dmean on Free Flap in Gy (SD) 59.59 (5.1) 58.07 (3.8) 0.51

Mean V35 [%] (SD) 100% (0) 100% (0) >0.99

Mean V40 (%] (SD) 100% (0) 99.9% (0.2) 0.32

Mean V45 [%] (SD) 99.8% (0.3) 99.9% (0.4) 0.97

Mean V50 [%] (SD) 99.2% (2.0) 99.2% (2.0) 0.95

Mean V55 [%] (SD) 89.6% (18.7) 81.7% (24.9) 0.19

Mean V60 [%)] (SD) 49.7% (48.9) 35.2% (44.5) 0.31

Mean V65 [%)] (SD) 16.8% (31.0) 10.7% (23.4) 0.58

Mean V70 [%)] (SD) 6.5% (22.9) 4.8% (21.8) 0.57

Concomitant systemic Chemotherapy 9 (43%) 7 (33%) 0.53

Anamnestic head-neck RT 1 (5%) 1 (5%) >0.99

(ORN, Osteoradionecrosis; SD, standard deviation; Vx [%], flap volume that receives a radiation dose of x Gray; RT, Radiotherapy).
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Free Flap ORN Free Flap ORN
Patient identification (n=21) (n =21)

Adult patients, who received an
osseous free flap
04/2017 - 07/2023

Case
Matching

(N = 437) No Free Flap ORN No Free Flap ORN
(n=91) (n=21)

Excluded patients
* Indication # Malignant tumor (n = 122)
* Follow-up <90 days (n = 4)
* No postoperative radiotherapy (n = 199)
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Head and Neck Specialist Locations by Specialty
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® Medical Oncology W o

® Radiation Oncology
® Surgical Oncology
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N=2
2 ill-health

N=4
1 unwell, 1 required lung surgery, 1 metastasis, 1
cardiovascular disease

N=4
4 cardiovascular disease

N=4
3 cardiovascular disease, 1 pneumonia

118 eligible; 107 approached

76 consented

31 declined: over-whelmed, additional paperwork,
uninterested in exercise, unknown

69 completed Physiotherapy

assessments
Treatment timepoint pre (29) during (32) post (8)

40 completed intervention

*1 too unwell to compete post-intervention
assessments

N=5
3 did not want to return to hospital, 1 speech
difficulty, 1 unable to contact

N=8
2 too busy with appts/work, 4 unable to contact,
1 mental health, 1 not eating,

N=3:
2 unable to contact, 1 no time/ energy

N=6:
2 family unwell, 1 other health problem, 2 feeling
unwell, 1 mental health
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Quantile Regression Qutput Outcome Variable: Point Estimate:
Additive Impact to

N=3,141 Travel Time in Minutes Estimated Travel Time in Minutes by Variable

Predictor Variable: B p Intercept + B

Intercept

(Midwest, Metro, Not Suppressed) 45.70 <.001 0 5 50 &
' B

Nonmetro Status 35.890 <001 -] —_——
e
e

Northeast Region 2296 <001 ——o— =

South Region -14.86 <.001 —_——

West Region 11.59 011

Median Age of All Residents 1.79 <001

Percent Males 394 <001 L o

Percent White Residents 445 <001 | e

Percent Hispanic Residents 3.57 .002 —_——

Median Household Income -6.06 <.001 >

Percent Employed -1.01 455 —o

Percent with Insurance -6.82  <.001 —_——

Percent without

High School Diploma -7.51  <.001 —C—

Cancer Incidence Rate -1.70  .001

Suppression Flag 3531 <.001 S

Note: Nonbinary variables are standardized; region, metro status, and suppression are binary; error bars represent 95% confidence interval;
vertical line represents estimate for metro counties in Midwest region without suppression at average for all other variables (i.e., intercept)
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Variable OSCC group Healthy
control group
n 136 34
Age (years) 57.99 + 12.34 51.15 + 12.37 0.002
Sex (%) 0.976
male 72 (52.94%) 19 (55.88%)
female 64 (47.06%) 15 (44.12%)
WBC 6.185 (4.915-7.095) 6.815 (4.895-7.955) 0.223
(10°/L)
Neutrophil 3.685 (2.805-4.435) 3.850 (2.303-4.820) 0.687
(10°/L)
Lymphocyte 1.695 (1.225-2.133) 2.045 (1.588-2.390) 0.005
(10°/L)
Monocyte 0.500 (0.410-0.640) 0.430 (0.308-0.580) 0.028
(10°/L)
Platelet 2345 (191.5-280.8) 266.5 (204.5-308.5) 0.088
(10°/L)
PLR 141.7 (109.6-179.0) 125.4 (91.4-156.2) 0.035
NLR 2.124 (1.622-3.092) 1.821 (1.461-2.329) 0.034
SIRI 1.153 (0.780-1.558) 0.864 (0.424-1.287) 0.012
CA 125 20.75 (12.53-28.28) 11.90 (8.47-15.33) <0.001
(ng/ml)
NSE (ng/ml) 15.06 (12.11-17.94) 13.59 (9.56-15.12) 0.004
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Variable N

‘ The size of the primary tumor (T stage)

T1+T2 75
T3+T4 61
P

Lymph node metastasis (N stage)

NO-N1 114
N2-N3 22
P

Distant metastasis (M stage)

Mo 128

M1 8

1.908 (1.525-2.414)

2477 (1.861-3.868)

0.001

1.968 (1.570-2.749)

3.768 (2.228-4.899)

<0.0001

2.089 (1.617-3.031)

4.685 (2.629-2.629)

0.008

1343 (106.1-161.1)

149.2 (120.3-212.9)

0.017

1347 (107.6-167.1)

180.2 (142.6-236.8)

0.001

138.2 (108.8-177.6)

165.5 (122.9-222.1)

0.225

SIRI

1.016 (0.657-1.349)

1.392 (0.909-1.910)

0.005

1.039 (0.729-1.412)

1.793 (1.422-3.851)

<0.0001

1.089 (0.776-1.507)

3.592 (1.265-4.401)

0.006

CA125

2240
(12.80-28.40)

18.40
(10.85-27.40)

0423

2075
(12.08-28.13)

19.65
(14.93-28.58)

0.587

21.00
(12.60-28.40)

18.15
(11.13-24.70)

0.465

14.95 (11.99-18.10)

15.27 (12.29-17.92)

0.885

15.16 (12.04-17.98)

14.09 (12.19-17.40)

0.618

15.17 (12.28-17.93)

13.24 (8.04-20.81)

0.605
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C (95%Cl)

NLR 0.618 (0.515-0.721) <0.0001 60.3 61.8 1.928
PLR 0.617 (0.569-0.754) 0.001 537 70.6 136.35
SIRI 0.639 (0.528-0.751) 0.014 86.0 412 0.606
CAI125 0.749 (0.668-0.830) <0.0001 537 97.1 18.95
NSE 0.661 (0.569-0.754) 0.001 47.1 82.4 15.535
NLR+CA125 0.781 (0.704-0.858) <0.0001 66.9 88.2 0.187
PLR+CA125 0.790 (0.709-0.871) <0.0001 75.0 794 0.242
SIRI+CA125 0.772 (0.693-0.850) <0.0001 66.2 853 0.194
NLR+NSE 0.715 (0.624-0.807) <0.0001 493 882 0.143
PLR+NSE 0.705 (0.608-0.802) <0.0001 55.1 824 0.165
SIRI+NSE 0.706 (0.611-0.802) <0.0001 64.7 70.6 0.200
NLR+CA125+NSE 0.841 (0.770-0.913) <0.0001 80.1 794 0.239
PLR+CA125+NSE 0.835 (0.756-0.914) <0.0001 772 824 0.233
SIRI+CA125+NSE 0.835 (0.761-0.908) <0.0001 654 94.1 0.157
NLR+PLR+SIRI 0.843 (0.770-0.916) <0.0001 779 824 0.229
+CA125+NSE

* Cut-off values were derived using the Youden Index (J = sensitivity + specificity — 1)
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Predictors Regression  Confidence
n=161 Coefficient Interval
Health Status in the 0.45 -1.20 - 2.09 0,592
Last Two Weeks
Tumor Stage 0.09 -3.13 -3.32 0,954
according to UICC
Recurrence 1.24 -3.28 - 5.77 0,588
Familiarity with 1.73 0.61 - 2.84 0,003
the clinician
Gender of 2.52 -0.99 - 6.03 0,158
the clinician
Duration 1.88 -043 - 4.19 0,111
of Consultation
Face Mask -0.65 3.65 - 2.34 0,667
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Category Variable n % Total
Male 93 56 166
Sex (n = 166)
Female 68 44
Mean 69y -
Age (n = 166) Standard Deviation 11.73y -
Min-Max 34y-95y -
Terrible 3 2 161
Bad 20 12
Health status e tabl 2 a9
cceptal
(n=161) ceptable
Satisfactory 59 37
Very good 17 11
Oral SCC 127 79 161
Cutaneous SCC 12 7
Adenoid
Type of tumor cystic carcinoma 5 3
(n =161) Basal cell carcinoma 5 3
Salivary
gland carcinoma 10 6
Others 2 1
Stage 0 7 5 154
Stage I 62 40
Stage IT 34 2
Stage IIT 23 15
AJCC stage (n = 154)
Stage IVa 22 14
Stage IVb 5 3
Stage IVc 1 1
Missing data (n = 2) - -
T Yes 20 12 161
umor recurrence
(@.=160) No 141 88
Local flap 79 49 161
Type of operation Microvascular flap 75 46
(n=161) Other 3 2
No surgery 4 3
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Variable n (%)

Impairment by the face mask

High 3 (4.55%)
Moderate 13 (19.70%)
Absent or None 50 (75.76%)
Total 66 (100%)

Reasons for the impairment caused by face masks

Conversation is not properly understood 4 (6.06%)

Face and facial expressions are not recognized correctly = 14 (21.21%)
Body language is not recognized correctly 0 (0%)
None of the answers match 48 (72.73%)

Total 66 (100%)
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Variable n (%)

Preference for a face mask

Yes 17 (10.56%)
No 78 (48.45%)
No matter 66 (40.99%)
Total 161 (100%)

Relevance of a face mask to prevent respiratory infections

Yes 68 (42.24%)
No 52 (32.30%)
No matter 41 (25.47%)

Total 161 (100%)
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Women 2760 (667 0662
Men 15 10) 15333
Age
<50 yars 7056) 469 0519
250 years WEL L)
Smoking habit’
Yes WEH 2669 oor2
No 15619 16
Pack-Year Index
Median 1s s o001
Interquartie range 19258
Comorbidities®
Hypertnsion A6 86 '
Disbetes Melltus— 922) 700 '
Dysipidemia 108 700 o038
Hypothyroidism 5022) s '
Toul 45 (100) 45 (100)

22 missing data in OL and § missin dats in Conrols.

4 mising dst in OL and 10 missing daa in Contol,
OL. Oral Leukoplakia
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Variable RR (95% CI) p value

Sex (female) 105 056 - 195) 0877

Age (<50 years® 098 (095 - 101) 0209

Serum vitamin Dlevel 095 (091 - 099) oo0i7

Smoking habit (yes)* 157 (081 - 303) o178
“Refirnce category = male.

Refernce ctegory = 250 years.
“Reference category = no.
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