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[Abstract] Objective To summarize the circumstances of rescue events in hospitalized patients after radiotherapy

for head and neck cancer in order to provide a reference for clinical decision-making. Methods This study was ap-
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proved by the hospital’s medical ethics committee. A retrospective analysis was conducted on the clinical data of 86
hospitalized patients admitted between 2015 and 2023 for oral and maxillofacial diseases following radiotherapy for
head and neck cancer. Based on the occurrence of rescue events, patients were divided into a rescue group (n=20) and
a non-rescue group (n=66). In addition, 20 healthy subjects matched for age and gender with the rescue group were in-
cluded as a control group. First, baseline characteristics were compared between the rescue and non-rescue groups. Sec-
ond, a descriptive analysis of the clinical characteristics and rescue events of the rescue group patients was performed.
Third, differences in laboratory inflammatory and nutritional indicators, as well as tracheostomy status, were compared
between the rescue and non-rescue groups. Fourth, Dolphin Imaging software was used to measure cone beam computed
tomography images of the rescue group, non-rescue group, and control group. Upper airway parameters were measured,
including the sagittal and coronal diameters of the nasopharyngeal, palatopharyngeal, glossopharyngeal, and laryngopha-
ryngeal segments. Results (O A comparison of baseline characteristics between the rescue and non-rescue groups
showed no statistically significant differences in age, gender, or body mass index, but the proportion of patients with co-
morbid pulmonary diseases was higher in the rescue group (P<0.05). @) In the rescue group, the primary reasons for ra-
diotherapy were nasopharyngeal carcinoma (65%) and tongue cancer (25%). The mean age was (54.75 + 11.59) years,
with a male-to-female ratio of 3:1. The main reasons for this admission included radio-osteomyelitis in the mandible
(55%) and recurrence of oral and maxillofacial tumors or new primary tumors in the oral and maxillofacial region (40%).
The primary reason for rescue during hospitalization was dyspnea (55%), followed by acute massive hemorrhage (15%)
and cardiac arrest (15%). Rescue events occurred mostly postoperatively (65%), with a median time of occurrence at
5 days post-operatively; 30% occurred preoperatively, and 5% occurred intraoperatively. 3 Laboratory indicators and
tracheostomy status: preoperative and postoperative neutrophil counts, as well as the proportion of patients undergoing
tracheostomy, were higher in the rescue group compared to the non-rescue group, while postoperative albumin levels
were lower (P<0.05). @ Upper airway measurements: the coronal and sagittal diameters of the nasopharyngeal segment
and the coronal diameter of the glossopharyngeal segment were smaller in both the rescue and non-rescue groups com-
pared to the control group (P<0.001). Conclusion The data from this study indicate that hospitalized patients experi-
encing rescue events after radiotherapy for head and neck cancer often have comorbid pulmonary diseases or tumor re-
currence/new primary tumors, and frequently present with dyspnea. They exhibit a higher inflammatory state, poorer nu-
tritional status, a greater need for emergency airway intervention, and share a common anatomical basis for dyspnea--
upper airway narrowing. Clinical attention should be fully given to high-risk patients with these characteristics.

[Key words] head and neck cancer; oral cavity carcinoma; nasopharyngeal carcinoma; radiotherapy; osteora-
dionecrosis of the jaw; emergency rescue event; dyspnea; massive haemorrhage; cardiac arrest; tracheotomy;
upper airway; cone beam CT
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Figure 1  Flowchart of study population screening and enrollment
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a: horizontal calibration. b: sagittal calibration. c: vertical calibration. d: the upper airway is classified into four segments, namely, nasopharynx,

velopharynx, oropharynx, and laryngopharynx--using the vertical planes from the posterior nasal spine (PNS), uvula tip (U), tip of the epiglottis (E),

and base of the epiglottis (Eb) to the posterior pharyngeal wall as boundaries. e: sagittal diameter measurement. f: coronal diameter measurement

Figure 2 The upper airway dimensional measurements
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Table 1 ~ Baseline characteristics of inpatients following radiotherapy for head and neck cancer in the rescue and non-rescue groups

Pulmonary disease Hypertension Diabetes mellitus

BMI/(kg/m®) [n(%)] [n(%)] [n(%)]
Male Female Yes No Yes No Yes No
54.75£11.59  15(75.0)  5(25.0)  20.65:3.37  5(25.0)  15(75)  4(20.0)  16(80.0)  1(5.0)  19(95.0)
Non-rescue (1=66) 52.558.18  46(69.7)  20(30.3)  21.12:3.19 4(6.1)  6293.9)  7(10.6)  59(89.4) 5(7.6)  61(92.4)
tx 0.97 0.21 0.58 5.88 1.21 0.16
P 0.34 0.64 0.56 0.02 0.27 0.69

Gender [n (%))
Group Agelyears

Rescue (n=20)

BMI : body mass index
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Table 2 Reasons for the current admission of inpatients following radiotherapy for head and neck cancer in the rescue and non-rescue

groups n (%)
Group radio-osteomyelitis in the mandible Oral and maxillofacial tumors recurrence or new tumor Other
Rescue (n=20) 11(55.0) 8(40.0) 1(5.0)
Non-rescue (n=66) 64(97.0) 2(3.0) 0(0.0)

PTICYT 435 o 31 28 A YR P BE (04 A A7 1 ] (] B
H5(1.24,13.75)4F . BEHAAFER N 54 %, 5
L3101 3) .,

22 AR EEHIE RIS B FE A

2.2.1 BB BE LR RHE S RIT IR AR
20 i) £ 35 F4 A A B Sk S0 T s, Y Y 32
Ji DR Ay 5 MR 9 (65% ) Be 75988 (25% ) o

@ 50 [ Nasopharyngeal cancer @ 87 Male
5% 3 Tongue cancer z 77 Female
[ Floor of mouth cancer 2 67
3 Ameloblastic carcinoma of g 59
—
25% the mandible it 58
2]
65% z 1-

0 T T T T T
30-39 40-49 50-59 60-69 70-80
Age / years

a: reasons for pre-admission radiotherapy. b: age and gender distribution

Figure 3 Reasons for pre-admission radiotherapy, and age and gender distribution of inpatients following radiotherapy for head

and neck cancer in the rescue group
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Table 3 Summary of surgical procedures of inpatients following radiotherapy for head and neck cancer in the rescue group

Patient No. Primary disease Diagnosis Surgery
1 Left tongue cancer Recurrent left tongue cancer with orocu- Mass excision + Soft tissue debridement + Tracheostomy
taneous fistula and infection
2 Left tongue cancer Left radio-osteomyelitis in the mandible ~ None
3 Nasopharyngeal carcinoma  Right radio-osteomyelitis in the mandible Osteomyelitic lesion clearance + Partial mandibulectomy +
Free fibula osteocutaneous flap reconstruction
4 Nasopharyngeal carcinoma  Right radio-osteomyelitis in the mandible None
5 Right tongue cancer Submental metastasis after right tongue Extended resection of metastatic lesion + Extended mandibulec-
cancer surgery tomy + Neck dissection + Free fibula osteocutaneous flap recon-
struction
Nasopharyngeal carcinoma  Left radio-osteomyelitis in the mandible ~ None
7 Floor of mouth cancer Mandibular alveolar defect after floor of Mandibular reconstruction + Free fibula bone graft
mouth cancer surgery
8 Ameloblastoma of the right Right radio-osteomyelitis in the man- Mandibulectomy + Extended mass resection + Osteomyelitic le-
mandible dible, right mandibular ameloblastic car- sion clearance + Free anterolateral thigh flap transplantation
cinoma
9 Nasopharyngeal carcinoma  Right buccal carcinoma Extended mass resection + Partial mandibulectomy + Suprahy-
oid neck dissection
10 Nasopharyngeal carcinoma  Left lower gingival carcinoma Extended resection of gingival carcinoma + Partial mandibulec-
tomy + Neck dissection
11 Left tongue cancer Recurrent left tongue cancer Extended tongue cancer resection + Bilateral neck dissection +
Partial mandibulectomy + Free anterolateral thigh flap trans-
plantation + Tracheostomy
12 Nasopharyngeal carcinoma  Left tongue cancer Extended resection of tongue, floor of mouth, and oropharyngeal
masses + Bilateral neck dissection + Mandibulectomy+Free an-
terolateral thigh flap transplantation+Tracheostomy
13 Nasopharyngeal carcinoma  Bilateral radio-osteomyelitis in the man- Sequestrectomy for osteomyelitis + Local flap repair
dible
14 Nasopharyngeal carcinoma  Osteosarcoma of the left mandible Sequestrectomy for osteomyelitis + Extended mandibulectomy +
Free fibula osteocutaneous flap reconstruction
15 Nasopharyngeal carcinoma  Tongue base carcinoma Incisional biopsy of tongue base mass
16 Right tongue cancer Right radio-osteomyelitis in the mandible Debridement of osteomyelitic lesion + Partial mandibulectomy
17 Nasopharyngeal carcinoma  Left radio-osteomyelitis in the mandible ~ Sequestrectomy for osteomyelitis + Free fibula osteocutaneous
flap reconstruction
18 Nasopharyngeal carcinoma  Right radio-osteomyelitis in the mandible None
19 Nasopharyngeal carcinoma  Right radio-osteomyelitis in the mandible Debridement of osteomyelitic lesion + Partial mandibulectomy
+ Free fibula osteocutaneous flap reconstruction
20 Nasopharyngeal carcinoma  Right radio-osteomyelitis in the mandible Debridement of osteomyelitic lesion + Partial mandibulectomy
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Table 4 Rescue event causes of inpatients following radio-

therapy for head and neck cancer in the rescue group

Cases [n(%)]

Causes of resuscitation

Respiratory distress 11(55)
Acute massive hemorrhage 3(15)
Cardiac arrest 3(15)
Anaphylactic shock 2(10)
Acute cerebral infarction 1(5)
Total 20(100)
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Figure 4  Distribution of the timing of rescue events in
relation to the current surgery within inpatients following

radiotherapy for head and neck cancer in the rescue group
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Table 5 Comparison of laboratory inflammatory and nutritional parameters between rescue and non-rescue groups of inpatients

following radiotherapy for head and neck cancer

M(IQR)

Group Timing Neutrophils /(x10°/L) NLR Albumin /(g/L.) Total protein /(g/L)

Rescue Preoperative 5.19(3.23,7.18) 3.37(1.76, 5.32) 39.7 (35, 41.6) 64.8 (60.5, 67.2)
Postoperative 10.65 (8.12, 14.36) 33.5+4.64 56.3+6.61

Non-rescue Preoperative 3.49 (2.98, 4.96) 2.59 (1.89, 3.92) 40.1(37.7,42.4) 65 (61.6, 69.9)
Postoperative 6.22 (4.16, 9) 36.07+4.09 59.21+7.48

Zh Preoperative 1.976 1.209 1.044 0.912
Postoperative 2.571 2.014 1.312

P Preoperative 0.048 0.227 0.296 0.362
Postoperative 0.010 0.048 0.19

NLR: neutrophil-to-lymphocyte ratio. Postoperative NLR data were unavailable for the rescue group due to missing original data
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Table 6  Comparison of tracheotomy between rescue and non-
rescue groups of inpatients following radiotherapy for head and

neck cancer

Tracheotomy [n(%)]

Gro 2 P
" Yes No X
Rescue 13(65.00) 7(35.00) 13.66 <0.001
Non-rescue 14(21.21) 52(78.79)
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Table 7 Comparison of upper airways of inpatients following radiotherapy for head and neck cancer in the rescue, non-rescue, and

control groups

Rescue group

Non-rescue group

Control group

Upper airway analysis index/mm (#=20) (n=66) (n=20) F P
Sagittal diameter of nasopharyngeal segment 18.21+3.82" 18.13+3.05" 20.73+2.8" 5.421 0.006
Coronal diameter of nasopharyngeal segment 23.65+3.06" 24.79+2.64" 30.54+5.06" 27.902 <0.001
Sagittal diameter of velopharynx segment 10.01+3.7 9.96+2.32 10.21+2.72 0.064 0.938
Coronal diameter of velopharynx segment 21.98+5.04 22.75+3.7 22.76+6.22 0.239 0.788
Sagittal diameter of the oropharyngeal segment 7.97+3.19 8.03+2.48 8.07+2.8 0.007 0.993
Coronal diameter of the oropharyngeal segment 19.24+4.09" 17.51+3.6" 23.87+4.82° 20.002 <0.001
Sagittal diameter of laryngopharyngeal segment 11.99+3.57 11.48+2.65 12.66+3.94 1.154 0.319
Coronal diameter of laryngopharyngeal segment 19.77+5.05 18.5+£3.79 20.59+3.5 2.394 0.096

Different superscript letters within a row indicate significant differences based on one-way ANOVA followed by post-hoc tests (LSD for equal variances or

Tamhane’s T2 for unequal variances). Values sharing a common letter are not significantly different (P>0.05), while those with different letters are signifi-

cantly different (P<0.05)
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