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[Abstract] Objective To explore the effect of a phased rehabilitation training programme to relieve shoulder dys-

function in patients after neck dissection and to provide effective solutions for postoperative shoulder joint function recov-
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ery of patients. Methods This study has been reviewed and approved by the Ethics Committee, and informed consent
has been obtained from patients. A phased rehabilitaiton training programme for the shoulder after neck dessection was
developed through literature review and discussion, and 70 eligible patients from Hospital of Stomatology, Sun Yat-sen
University from December 2020 to April 2021 were selected and randomly divided into the test group and control
group (35 patients in each group). The control group underwent motor rehabilitation training from 6 weeks postoperative
to 1 year after surgery, such as shoulder mobility and coordination training and small range of motion training of the
neck, while the test group took part in a rehabilitation training program that included familiarization maneuver training,
protective rehabilitation, exercise rehabilitation, and resistance training in the following four stages: preoperative, postop-
erative general anesthesia and awake until the removal of stitches, the removal of stitches until 6 weeks after surgery, and
6 weeks after surgery until 1 year after surgery. The frequency of training in both groups was at least 3 days per week,
and the length of each training session was 10-15 min. The intensity of exercise was 2-3 points on the Borg Conscious Ex-
ercise Intensity Scale (i.e., mild-to-moderate tachypnea or fatigue). The neck dissection injury index (NDII) was used to
evaluate the quality of life related to shoulder joint function at four time points: preoperative, postoperative 3 months,
postoperative 6 months, and postoperative 12 months. The higher the score, the better the quality of life. Results 28
cases in the test group and 32 cases in the control group completed a one-year follow-up. At 3 and 6 months postopera-
tive, the NDII of the test group was significantly higher than that of the control group [3 months postoperative: test group
(93.48 + 9.36) vs. control group (80.00 + 11.34) (P < 0.001), 6 months postoperative: test group (98.21 + 4.76) vs. control
group (90.70 = 9.12) (P < 0.001)]; 12 months after surgery, the NDII of the test group (97.23 + 4.88) was still higher than
that of the control group (96.33 + 4.49), but the difference was not statistically significant (P = 0.458). The difference in
NDII scores among subjects at 3, 6, and 12 months after surgery was statistically significant in each group (P < 0.001).
Conclusion The application of the phased rehabilitation training method in neck dissection patients has a feasibility
and could improve the quality of life of patients’ shoulder joint function within 6 months after surgery.
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head and neck tumour; resistance training; exercise rehabilitation
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Figure 1  Flowchart of the subject intervention
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Inpatients from Dec. 2020 to
Apr. 2021 (1 483 cases)

!

Patients with oral malignancies

undergoing neck dissection (82 cases)

\L% Inclusion and exclusion criteria

’ Subjects 70 cases

|

{

’ Basic information and preoperative NDII ‘

’ Grouping by Random Tables ‘

’ 35 cases in test group ‘

y

’ Routine care + Staged Rehabilitation

l

’ Followed up ‘

Exclusion Criteria:

Death 2 cases

Recurrence 3 cases

Lost to visit 2 cases

28 cases completed

follow-up visits in test group

!

’ 35 cases in control group ‘

l

’ Routine care ‘

l

’ Followed up ‘

Exclusion Criteria:

Death 1 case

Recurrence 2 cases

32 cases completed follow-up

visits in control group

l

NDII was measured in patients at 3 months, 6 months, and 1 year postoperatively ‘

Figure 2 Subject enrollment process
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Table 1 ~ Subject information

Test group  Control group

Ttems ha P
(n=28) (n=32)
Agelyears 49.68 + 10.38  50.38 + 12.28 -0.235* 0.815
Male 15 21 0.904"  0.194
Neck dissection range 5.536"  0.137
[-1 8 14
- 20 16
I-V 0 2
Bilateral 4 9 1.685"  0.194
Flap reconstruction 25 24 2.036° 0.154
Postoperative radiotherapy 8 13 0.954° 0329
Postoperative chemotherapy 12 9 1425 0233

A Two independent samples ¢-test was used; *Person chi-square test
was used. There was no statistically significant difference between the
two groups in the subjects’ basic conditions, suggesting that the base-

line data of the two groups were comparable
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Table 2 Results of generalized Linear Model model effects

analysis
Effects Wald y? P
Intercept 26 067.920 <0.001
Group 21.872 <0.001
Time 103.656 <0.001
Group X Time 34.255 <0.001

NDII was set as the dependent variable; grouping, measurement time,
and (measurement time X grouping) were included in the generalized lin-
ear model; total equation Wald y* = 111.225; P < 0.001. Statistical sig-
nificance was found in the grouping X measurement time results, sug-
gesting that there was an interaction effect between grouping and mea-
surement time, and that the separate effects of grouping and measure-

ment time should be explored further
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Table 3 Comparison of neck dissection impairment index at different time points among subjects in different groups

Neck dissection impairment index

Ttems 95% CI of Wald  Wald y* P
Before surgery 3 month after surgery 6 month after surgery 12 month after surgery

Test group (n = 28) 100 + 0.00 93.48 +9.36 98.21 +4.76 97.23 + 4.88 95.29-98.39 21.378 < 0.001

Control group (n = 32) 100 + 0.00 80.00 = 11.34 90.70 £ 9.12 96.33 + 4.49 89.80-93.55 111.225 < 0.001

95% CI of difference 8.060-18.904 3.670-11.352 -1.517-3.325

t 4.978 0.748

P < 0.001 0.458

Covariates appearing in the model were fixed to the following values: neck dissection range = 2.683 3, bilateral = 1.216 7, flap reconstruction = 0.75, and

radiotherapy = 0.23. The results suggest that shoulder function-related quality of life was lowest in the test and control groups at 3 months postoperative

and gradually improved with postoperative time; at 3 months postoperative and at 6 months postoperative, patients in the test group had a higher shoulder

function-related quality of life than the control group’s quality of life; at 3 and 6 months postoperative, patients in the test group had a higher shoulder

function-related quality of life than the control group’s quality of life. Quality of life was higher than that of the control group

Forward flexion

Test group

Gontrol group

Posterior extension

The patient in the test group who underwent
_/——__ “resection of left tongue mass + bilateral
V neck dissection + left anterolateral femoral
flap” because of “left squamous cell carcino-
ma of the tongue”; at 3 months after surgery,
the maximal abduction and forward flexion of
+ both sides of the upper arm could reach the
ipsilateral ear, and the range of motion of
backward extension was good. The patient in
the control group who underwent “resection of
oral floor mass + bilateral neck dissection +
left anterolateral femoral flap” because of
“squamous cell carcinoma of the floor of the
mouth”; the maximal extension and forward
flexion of the upper arm could not reach the
ipsilateral ear at 3 months after surgery, but

the backward extension was still good.

Figure 3 The effect of staged rehabilitation training for 3 months after neck lymph node dissection in patients with head and

neck tumors
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