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Simple Summary: After treatment for head and neck cancer, long-term sequelae can occur, such as
external lymphedema and trismus. The prevalence of lymphedema varies from 35 to 75%. The aim
of our cross-sectional study was to assess the prevalence of lymphedema and trismus. There were
59 patients included in the study, treated between six months to three years ago. The prevalence
of lymphedema was 94.1% with a median severity score of 9 (range 0–24). Trismus was only in
1.2% present. Body image and QoL was generally good in our population. Patients with higher
lymphedema scores have poorer speech with a moderate correlation.

Abstract: Background: To assess the prevalence of chronic lymphedema and trismus in pati-
ents > 6 months after head and neck cancer (HNC) treatment, and to explore how the severity
of these conditions correlates with body image and quality of life. Methods: The cross-sectional
sample included 59 patients, treated for HNC between six months to three years ago. Physi-
cal measurements were performed to assess the presence of external lymphedema and trismus
(<36 mm). Furthermore, participants completed two questionnaires regarding body image (BIS)
and quality of life (UW-QoL V4). Results: Lymphedema prevalence was 94.1% (95% CI 0.86–0.98),
with a median severity score of 9 (range 0–24). Trismus prevalence in this sample was 1.2%. The
median BIS score was 2, indicating a positive body image. The UW-QoL score showed a good QOL
with a median of 100. Only the domain of saliva and overall related health had a lower median of
70 and 60, respectively. There was no correlation between lymphedema and body image (r = 0.08,
p = 0.544). Patients with higher lymphedema scores reported poorer speech with a moderate correla-
tion (r = −0.39, p = 0.003). Conclusion: Lymphedema is a highly prevalent, but moderately severe late
side-effect of HNC with a limited impact on quality of life domains except for speech, in our cohort.
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1. Introduction

Improved and multimodal treatment options have increased the number of head and
neck cancer (HNC) survivors. Unfortunately, treatment of HNC can come with significant
toxicity leading to long-term sequelae, including lymphedema and trismus (restricted
mouth opening) [1–3].

Lymphedema results from damage to the soft tissues, including the lymphatic sys-
tem, as a result of surgery and radiotherapy with or without concomitant chemotherapy.
Disruption of the lymphatic system due to treatment-induced tissue damage results in an
overload of protein-rich interstitial fluid. When lymphedema persists for >3 months after
completion of treatment, it is considered a chronic condition and referred to as secondary
lymphedema [4,5]. The reported prevalence of chronic secondary lymphedema after HNC
treatment varies from 35 to 75% [1,6,7]. Patients with external head and neck lymphedema
(HNL) may experience sensations such as tightness, numbness, heaviness, and warmth [8].
Apart from (sub)cutaneous lymphedema, also (sub)mucosal lymphedema can occur, lead-
ing to vocal changes, swallowing problems, and sometimes airway obstruction.

Trismus is usually defined as a maximal interincisal mouth opening of 35 mm or
less [7,8]. Trismus can result from tumor infiltration, radiation-induced fibrosis, or scarring
after surgery of the masticatory musculature. The reported prevalence of trismus following
radiotherapy for HNC ranged from 25 to 42% in previous studies, and is related to the radi-
ation dose on the masticulatory muscles as well as the surgical procedure [9,10]. Trismus
can cause impairments in many aspects of daily life, such as chewing, eating, oral hygiene,
kissing and speech, and can also cause pain. Limitations in these everyday activities likely
affect the quality of life (QoL) [9].

Although HNL and trismus are common late effects, research on the impact on QoL
of HNL and trismus in HNC survivors is still scarce [11]. An association with impaired
QoL has been reported for lymphedema in two previous studies, both of which reported a
decreased QoL in patients with HNL [11,12]. Only one study related trismus to QoL and
showed that the presence of trismus negatively impacts the health-related QoL and that
patients showed more signs of depression [9].

The wide range in occurrence of lymphedema and trismus as reported in previous
studies may be related to the variation in the anatomical sites assessed for lymphedema
(external vs. internal), the difference in timing of measurement during of follow-up,
different measurement instruments, difference in previous cancer treatment and differences
in supportive care. In our institute, preventive exercises to limit or prevent swallowing
problems and trismus have been the standard of care since 2008. This study aims to
determine the prevalence of external lymphedema and trismus in a cross-sectional sample
of patients with head and neck cancer treated at our institute between 6 months and 3 years
ago. Additionally, if possible, we explored how the severity of these conditions correlates
with body image and domains of quality of life.

2. Materials and Methods
2.1. Study Design and Participants

We performed a cross-sectional study in which we collected data of patients treated
for HNC with (chemo)radiotherapy, with or without surgery, at the Netherlands Cancer
Institute. A convenience sample was collected during two periods: 20 October 2018 to
20 January 2019 and 15 January 2020 to 15 July 2020. Patients who finished their oncological
treatment between six months to three years ago and >18 years were eligible for inclusion.
Patients were excluded when there was evidence of recurrent disease or when they had
been treated with palliative intent.

All patients with a scheduled appointment at the Netherlands Cancer Institute (NKI)
during the study period were contacted by phone at least one week before the appointment,
to ask if they wanted to participate in the study. All participants provided written informed
consent before participation in this study. The study was approved by the NKI Institutional
Review Board (IRBd20-027).
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2.2. Measurements

We collected patient characteristics including sex, age (at the day of inclusion), and
body mass index (BMI: kg/m2); tumor characteristics (localization of the primary tumor and
TNM classification [13]); and treatment details (chemotherapy, surgery, and radiotherapy).

Lymphedema was measured by rating pitting edema at a total of 10 locations (all
bilateral) in the head and neck. Locations were based on the head and neck external
lymphedema-fibrosis assessment criteria version 2 [14]. The grading of the pitting edema
was performed on a 4-point scale that is often used to assess the severity of HNL [15]. HNL
severity is based on the pit’s depth and the duration in seconds it takes for the skin to
revert to its original status. Digital pressure with the thumb was applied for 20 s per area.
Each side was scored with the 4-point scale at each of the five measuring points per side
mentioned above, resulting in a total HNL score ranging between 0 and 40. A higher score
indicates more severe HNL [14,15].

Mouth opening was measured to quantify trismus. Active range of motion (ROM)
for mouth opening was measured using the Therabite ROM scale (Atos Medical AB). The
edge of the millimeter ruler was placed between the lower central incisors, and vertically
measured the space between the upper central incisors. Mouth opening can be reliably as-
sessed with the Therabite ROM scale [16]. To further enhance reliability, two measurements
were taken, and their mean was recorded as the final value [16,17]. Trismus was defined
using the threshold of 35 mm (mm) or less, based on the study of Dijkstra et al. [18].

The Body Image Scale (BIS) is a brief patient reported outcome measure for assessing
body image changes in patients with cancer developed by the EORTC [19]. A validated
Dutch translation is available, which was shown to be reliable among cancer patients [20].
The BIS consists of 10 questions with a 4-point scale, scored 0–3. The total score ranges
from 0 (minimum body image-related distress) to 30 (maximum distress) [19–21].

The University of Washington Quality of Life questionnaire V4 (UW-Qol V4) a health-
related quality of life questionnaire [22]. It is a commonly used measurement tool for head
and neck cancer patients and consists of 12 domains. These domains are pain, appearance,
activity, recreation, swallowing, chewing, speech, shoulder, taste, saliva, mood, and anxiety.
Each question has three to six response options and is scaled between a 0 (worst) to
100 (best) score according to the response hierarchy. There is one final question where
patients choose the three domains that matter most to them. Furthermore, there are also
three final questions on global quality of life questions. With a panel of clinical experts,
we decided to focus on the domains swallowing, chewing, speech, saliva, pain, and the
question on overall health-related QoL over the last seven days, since these domains were
deemed likely to be affected by trismus and HNL.

2.3. Statistical Analysis

Descriptive statistics were used to summarize sample characteristics and study out-
comes, with Wilson 95% confidence intervals (95% CI) for the prevalence estimates. Con-
tinuous data were summarized using mean and standard deviations, or medians and
quartiles in case of clear deviation from a normal distribution. Categorical variables were
summarized as numbers and percentages.

The correlations were calculated using Spearman’s correlation coefficient. We consid-
ered a correlation lower than 0.39 as weak, between 0.39 and 0.60 as moderate, between
0.60 and 0.80 as strong, and greater than 0.80 as very strong [23]. Statistical significance
was assumed at a p-value < 0.05 for all tests. All analyses were performed with R software
version 4.0.2 for MacOS.

3. Results
3.1. Patient Characteristics

In total, 148 eligible patients visited the outpatient clinic during the two recruitment
periods. Of these, 103 patients were successfully approached, and 59 patients agreed
to participate. The mean (SD) age of participants was 60.6 (10) years, and 69.5% were



Cancers 2024, 16, 653 4 of 9

male. The oropharynx was the most common (32%) primary tumor site. There was a large
variation in tumor stages. One patient had been diagnosed with distant metastasis but was
treated with curative intent, nonetheless. Aside from radiotherapy, 20.3% of patients had
also been treated with chemotherapy and 7% with immunotherapy. One in four had been
treated with a selective or comprehensive neck dissection. Full patient characteristics are
shown in Table 1. Except for missing the TNM classification for one participant, there was
no missing data. Compared to participants, there were not notable differences in received
treatment, with exception of a higher percentage of concomitant chemoradiotherapy among
the non-participants (43 vs. 22%).

Table 1. Patient characteristics.

Characteristics (N = 59)

Sex (Male) 41 (69.5%)
Age 60.6 (10) 1

BMI 24.3 (22–25.9) 2

Time since treatment (months) 12.9 (3.3) 1

Primary site
Skin 4 (6.8%)

Hypopharynx 3 (5.1%)
Larynx 7 (11.9%)

Oral cavity 7 (11.9%)
Nasopharynx 5 (8.5%)
Oropharynx 19 (32%)

Thyroid 1 (1.7%)
Salivary glad 7 (11.9%)

Other 3 (5.1%)
Unknown primary 3 (5.1%)

T-class
X 6 (10.2%)
1 18 (30.5%)
2 14 (23.7%)
3 7 (11.9%)
4 13 (22%)

NA 1 (1.7%)
N-class

0 21 (35.6%)
1 17 (28.8%)
2 16 (27.1%)
3 4 (6.8%)

NA 1 (1.7%)
M-class

0 58 (96.6%)
1 1 (1.7%)

NA 1 (1.7%)
Treatment received

Radiotherapy
Concomitant 13 (22%)
Postoperative 22 (37.3%)

Primary 24 (40.7%)
Chemotherapy (concomintant Cisplatin) 12 (20.3%)

Surgery (selevtive/comprehensive neck dissection)
No 44 (74.6%)

Unilateral 13 (22%)
Bilateral 2 (3.4%)

Immunotherapy 4 (7%)
Avelumab 1 (1.7%)

Ipilimumab 3 (5.1%)
Nivolumab 3 (5.1%)

N; number of patients, BMI; Body Mass Index, 1 mean (standard deviation), 2 median (Inter quartile range).



Cancers 2024, 16, 653 5 of 9

3.2. Lymphedema and Trismus

The median total HNL score was 9, with a range of 0 to 24. The overall prevalence
of HNL, i.e., a score > 0, was 94.1% (95% CI: 0.86–0.98). In total, 64% had a maximum
score ≤ 2 on any location. Figure 1 shows the total pitting edema score (PES) and the score
per side. The average mouth opening of the two measurements was 47.5 mm, with a range
of 31 to 70 mm. Only 2 patients (1.8%, 95% CI: 0–0.11) had trismus as defined by a mouth
opening of 35 mm or less.
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3.3. Body Image and Quality of Life

Overall, most included patients reported a positive body image on the BIS (median 2,
IQR 1 to 5). Only two participants (3.4%) reported impaired body image with scores of 19
and 26, respectively. Thirteen patients (22%) had the most optimal score for body image.

In the UW-QoL V4 scores, the domain saliva had a median of 70, and the overall
health-related question a median of 60, as can be seen in Figure 2. The domains swallowing,
chewing, speech, and pain (69.5%) all had a median of 100, with 41 (69.5%), 48 (81.4%), and
34 (57.6%) of the patients achieving the highest possible score.
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3.4. Correlation

The correlations of HNL scores with body image and QoL domains of interest are
listed in Table 2. There was no significant correlation between HNL and body image
(r = 0.08) or any of the QoL domains, except for a moderate correlation (−0.39, p = 0.003)
with the domain speech.
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Table 2. Correlation HNL with body image (BIS, range 0 to 30) and QoL domains (UW-QoL V4,
range 0–100).

Correlates Spearman rho 95% CI p-Value

BIS 0.08 −0.19–0.35 0.544
Swallowing 0.02 −0.26–0.26 0.868

Chewing −0.19 −0.46–0.1 0.143
Speech −0.39 −0.61–−0.14 0.003
Saliva 0.03 −0.21–0.31 0.830
Pain 0.06 −0.24–0.32 0.639

Overall health −0.09 −0.24–0.32 0.516

4. Discussion

This study aimed to estimate the prevalence of HNL and trismus in HNC survivors
treated >6 months ago. In addition, we explored whether the severity of these conditions
correlate with patients’ body image and selected quality of life domains. The prevalence of
HNL in this sample was high; 94.1%. However, HNL was mild in most patients. Correla-
tions of HNL with body image and quality of life domains were weak and non-significant,
except for a moderate correlation between HNL and the domain speech (rho = −0.39).

The prevalence of HNL in our study was higher than that reported in the litera-
ture [7]. Deng et al. (2012) described a prevalence of HNL in 75% [7]. This difference in
prevalence is most likely largely due to our sensitive criterion for HNL presence (pitting
score ≥ 1). Another explanation could be related to the treatment modality. All patients in
our sample had received radiotherapy, as compared to 90% in the study performed by Deng
et al. Different prevalences in the literature could also be related to timing of measurement
relative to HNC treatment. In the study by Deng et al., the meantime post-treatment was
24.71 months, whereas in our study this was 12.9 months. This could suggest that HNL
prevalence may decrease over time in this population. Indeed, a post hoc analysis showed
that HNL severity in our sample declined over time.

Only two patients (both treated for a T4 tumor) in our study sample (1.8%) had
a mouth opening <35 mm. A previous systematic review reported an association of
time since treatment with trismus prevalence, with a peak in prevalence of 44.1% at six
months after treatment [24]. According to the same study, tumor locations in the oral
cavity or oropharynx were associated with a higher risk of developing trismus compared
to hypopharynx or larynx cancers, and treatment with conventional radiotherapy was
identified as a risk factor compared to intensity-modulated radiation therapy (IMRT). Based
on the association with tumor location, a substantially higher trismus prevalence would
be expected in our sample, since 44% had oral cavity or oropharynx cancer. A possible
explanation for the low trismus prevalence is that all our patients had received IMRT. Better
results after IMRT (compared to conventional RT) were reported in a systematic review by
Bensadoun et al. (2010). They found a trismus prevalence of >25% after conventional RT or
with chemotherapy, compared to 5% after IMRT (5%) [25]. The latter result is comparable
with the prevalence of trismus in our study. In addition to the standard use of IMRT, an
integrated rehabilitation program is standard care at our institute. This includes exercises
aimed at trismus prevention for all patients at risk. There is evidence that such exercises can
prevent trismus, as we have reported previously [3,26–29]. The low incidence of trismus
prohibited useful analyses of the correlation between trismus and body image or quality of
life. Future studies could selectively include patients with trismus to shed more light on
these issues.

Contrary to a previous study, we found no significant correlation between HNL scores
and self-reported swallowing, saliva and chewing, nor with pain or self-reported overall
health [12,30]. The body image and QoL (UW-QoL) scores were very high in our population
and consequently the scales showed a ceiling effect. Therefore, lack of correlation could
be attributed, in part, by a lack of variation on body image and quality of life scores.
Aside from the general lack of correlation, in a post hoc exploration of the raw data, the
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two patients who reported body image impairments (BIS scores of 26 and 19) had HNL
scores of only 5 and 13, respectively. It is conceivable that patients with HNL value their
symptoms differently compared to patients with lymphedema resulting from (treatment
of) other cancers. Future qualitative research could provide better insight into patient
experiences of HNL.

Limitations

A limitation of this study is the relatively small sample size. The sample size calcula-
tion was based on a higher anticipated prevalence, for which a sample size of 50 patients
would have been sufficient. The lower prevalence prohibited correlational analyses with
trismus. Other limitations include the cross-sectional design and the possibility of selective-
non response. On average, non-responders had more advanced tumors and there were
more patients treated with combined chemo-radiotherapy, but the mean dose of radiation
was lower than in the included patient population. On the other hand, considering the
objectives of the study, it would be reasonable to assume that selective non-response would
be related to low levels of complaints. Our sample exhibited low trismus prevalence, good
quality of life, and mild HNL scores. Thus, we believe non-response related to study
outcomes is not very likely or may be so negligible that a large influence on the outcome
is unlikely. Also, although we used convenience sampling in two cross-sectional time
periods, the findings in both periods were comparable, which further strengthens our belief
that the results are representative of our population. Although we included patients at
different points in time since treatment, the cross-sectional nature of the study prohibited
direct analysis of change in trismus and HNL prevalence over time. Another limitation
is that HNL measurement was limited to severity of pitting edema, and did not include
other aspects such as patient experience of HNL symptoms or the presence of fibrosis. It
is possible that we misclassified patients with later stages of HNL who had low levels of
pitting as a result of fibrosis. For future research, it is desirable to examine changes over
time in a prospective cohort design, so the course of HNL within individual patients can be
examined. Such a study could also shed light on risk factors for persistent HNL.

5. Conclusions

In this cross-sectional study in a specialized cancer hospital, we observed a high
prevalence of mostly mild pitting HNL and a low prevalence of trismus 6 months to
3 years after treatment including radiotherapy for HNC. Severity of pitting HNL was not
associated with body image or quality of life domains, with exception of speech. Although
HNL is a frequent side-effect of HNC, the impact on the quality of life seems limited as
long as HNL is mild, but qualitative research is needed to better understand its impact on
individual patients.

Author Contributions: Conceptualization, L.v.d.M., K.B., A.N. and M.M.S.; methodology, C.R.A.,
L.v.d.M., K.B. and M.M.S.; data collection, C.R.A., J.E.L. and K.B.; formal analysis, C.R.A. and J.E.L.;
writing—original draft preparation, C.R.A. and J.E.L.; supervision, L.v.d.M., K.B., A.N., M.W.M.v.d.B.
and M.M.S. All authors have read and agreed to the published version of the manuscript.

Funding: Financial support by the Verwelius Foundation.

Institutional Review Board Statement: The study was approved by the NKI Institutional Review
Board (IRBd20-027, approved 19 July 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Research data are stored in an institutional repository and can be
shared upon request to the corresponding author and after ethical clearance of the NKI Institutional
Review Board.

Acknowledgments: Khansa Kheir for supporting inclusion of participants in the study.

Conflicts of Interest: The authors declare no conflicts of interest.



Cancers 2024, 16, 653 8 of 9

References
1. Deng, J.; Wulff-Burchfield, E.M.; Murphy, B.A. Late Soft Tissue Complications of Head and Neck Cancer Therapy: Lymphedema

and Fibrosis. J. Natl. Cancer Inst. Monogr. 2019, 2019, lgz005. [CrossRef] [PubMed]
2. Raj, R.; Thankappan, K.; Janakiram, C.; Iyer, S.; Mathew, A. Etiopathogenesis of Trismus in Patients with Head and Neck Cancer:

An Exploratory Literature Review. Craniomaxillofacial Trauma Reconstr. 2020, 13, 219–225. [CrossRef] [PubMed]
3. Karsten, R.T.; van der Molen, L.; Hamming-Vrieze, O.; van Son, R.J.J.H.; Hilgers, F.J.M.; van den Brekel, M.W.M.; Stuiver, M.M.;

Smeele, L.E. Long-term swallowing, trismus, and speech, outcomes after combined chemoradiotherapy and preventive rehabilita-
tion for head and neck cancer; 10-year plus update. Head Neck 2020, 42, 1907–1918. [CrossRef] [PubMed]

4. Smith, B.G.; Lewin, J.S. The role of Lymphedema Management in Head And Neck Cancer. Curr. Opin. Otolaryngol. Head Neck
Surg. 2010, 18, 153. [CrossRef] [PubMed]

5. Smith, B.G.; Hutcheson, K.A.; Little, L.G.; Skoracki, R.J.; Rosenthal, D.I.; Lai, S.Y.; Lewin, J.S. Lymphedema outcomes in patients
with head and neck cancer. Otolaryngol. Head Neck Surg. 2015, 152, 284–291. [CrossRef] [PubMed]

6. Jeans, C.; Brown, B.; Ward, E.C.; Vertigan, A.E.; Pigott, A.E.; Nixon, J.L.; Wratten, C. Comparing the prevalence, location, and
severity of head and neck lymphedema after postoperative radiotherapy for oral cavity cancers and definitive chemoradiotherapy
for oropharyngeal, laryngeal, and hypopharyngeal cancers. Head Neck 2020, 42, 3364–3374. [CrossRef]

7. Deng, J.; Ridner, S.H.; Dietrich, M.S.; Wells, N.; Wallston, K.A.; Sinard, R.J.; Cmelak, A.J.; Murphy, B.A. Prevalence of secondary
lymphedema in patients with head and neck cancer. J. Pain Symptom Manag. 2012, 43, 244–252. [CrossRef]

8. Deng, J.; Murphy, B.A.; Dietrich, M.S.; Sinard, R.J.; Mannion, K.; Ridner, S.H. Differences of symptoms in head and neck cancer
patients with and without lymphedema. Support. Care Cancer 2016, 24, 1305–1316. [CrossRef]

9. Johnson, J.; Johansson, M.; Ryden, A.; Houltz, E.; Finizia, C. Impact of trismus on health-related quality of life and mental health.
Head Neck 2015, 37, 1672–1679. [CrossRef]

10. van der Geer, S.J.; Kamstra, J.I.; Roodenburg, J.L.; van Leeuwen, M.; Reintsema, H.; Langendijk, J.A.; Dijkstra, P.U. Predictors for
trismus in patients receiving radiotherapy. Acta Oncol. 2016, 55, 1318–1323. [CrossRef]

11. Loorents, V.; Rosell, J.; Salgado Willner, H.; Borjeson, S. Health-related quality of life up to 1 year after radiotherapy in patients
with head and neck cancer (HNC). Springerplus 2016, 5, 669. [CrossRef] [PubMed]

12. Deng, J.; Murphy, B.A.; Dietrich, M.S.; Wells, N.; Wallston, K.A.; Sinard, R.J.; Cmelak, A.J.; Gilbert, J.; Ridner, S.H. Impact of
secondary lymphedema after head and neck cancer treatment on symptoms, functional status, and quality of life. Head Neck 2013,
35, 1026–1035. [CrossRef] [PubMed]

13. Huang, S.H.; O’Sullivan, B. Overview of the 8th Edition TNM Classification for Head and Neck Cancer. Curr. Treat. Options Oncol.
2017, 18, 40. [CrossRef] [PubMed]

14. Deng, J.; Ridner, S.H.; Aulino, J.M.; Murphy, B.A. Assessment and measurement of head and neck lymphedema: State-of-the-
science and future directions. Oral Oncol. 2015, 51, 431–437. [CrossRef] [PubMed]

15. Deng, J.; Dietrich, M.S.; Ridner, S.H.; Fleischer, A.C.; Wells, N.; Murphy, B.A. Preliminary evaluation of reliability and validity of
head and neck external lymphedema and fibrosis assessment criteria. Eur. J. Oncol. Nurs. 2016, 22, 63–70. [CrossRef] [PubMed]

16. Saund, D.S.; Pearson, D.; Dietrich, T. Reliability and validity of self-assessment of mouth opening: A validation study. BMC Oral
Health 2012, 12, 48. [CrossRef] [PubMed]

17. Jager-Wittenaar, H.; Dijkstra, P.U.; Vissink, A.; van Oort, R.P.; Roodenburg, J.L. Variation in repeated mouth-opening measure-
ments in head and neck cancer patients with and without trismus. Int. J. Oral Maxillofac. Surg. 2009, 38, 26–30. [CrossRef]
[PubMed]

18. Dijkstra, P.U.; Huisman, P.M.; Roodenburg, J.L. Criteria for trismus in head and neck oncology. Int. J. Oral Maxillofac. Surg. 2006,
35, 337–342. [CrossRef]

19. Hopwood, P.; Fletcher, I.; Lee, A.; Al Ghazal, S. A body image scale for use with cancer patients. Eur. J. Cancer 2001, 37, 189–197.
[CrossRef]

20. van Verschuer, V.M.; Vrijland, W.W.; Mares-Engelberts, I.; Klem, T.M. Reliability and validity of the Dutch-translated Body Image
Scale. Qual. Life Res. 2015, 24, 1629–1633. [CrossRef]

21. Melissant, H.C.; Neijenhuijs, K.I.; Jansen, F.; Aaronson, N.K.; Groenvold, M.; Holzner, B.; Terwee, C.B.; van Uden-Kraan, C.F.;
Cuijpers, P.; Verdonck-de Leeuw, I.M. A systematic review of the measurement properties of the Body Image Scale (BIS) in cancer
patients. Support. Care Cancer 2018, 26, 1715–1726. [CrossRef]

22. Weymuller, E.A.; Alsarraf, R.; Yue, B. Analysis of the Performance Characteristics of the University of Washington Quality of Life
Instrument and Its Modification (UW-QOL-R). Arch. Otolaryngol. Head Neck Surg. 2001, 127, 489–493. [CrossRef] [PubMed]

23. Akoglu, H. User’s guide to correlation coefficients. Turk. J. Emerg. Med. 2018, 18, 91–93. [CrossRef]
24. Watters, A.L.; Cope, S.; Keller, M.N.; Padilla, M.; Enciso, R. Prevalence of trimsus in patients with head and neck

cancer: A systematic review with meta-analysis. Head Neck 2019, 41, 3408–3421. [CrossRef] [PubMed]
25. Bensadoun, R.J.; Riesenbeck, D.; Lockhart, P.B.; Elting, L.S.; Spijkervet, F.K.; Brennan, M.T.; Trismus Section, Oral Care Study

Group, Multinational Association for Supportive Care in Cancer (MASCC)/International Society of Oral Oncology (ISOO).
A systematic review of trismus induced by cancer therapies in head and neck cancer patients. Support. Care Cancer 2010, 18,
1033–1038. [CrossRef]

26. Weber, C.; Dommerich, S.; Pau, H.W.; Kramp, B. Limited mouth opening after primary therapy of head and neck cancer. Oral
Maxillofac. Surg. 2010, 14, 169–173. [CrossRef]

https://doi.org/10.1093/jncimonographs/lgz005
https://www.ncbi.nlm.nih.gov/pubmed/31425591
https://doi.org/10.1177/1943387520917518
https://www.ncbi.nlm.nih.gov/pubmed/33456691
https://doi.org/10.1002/hed.26120
https://www.ncbi.nlm.nih.gov/pubmed/32112600
https://doi.org/10.1097/MOO.0b013e3283393799
https://www.ncbi.nlm.nih.gov/pubmed/20463478
https://doi.org/10.1177/0194599814558402
https://www.ncbi.nlm.nih.gov/pubmed/25389318
https://doi.org/10.1002/hed.26394
https://doi.org/10.1016/j.jpainsymman.2011.03.019
https://doi.org/10.1007/s00520-015-2893-4
https://doi.org/10.1002/hed.23816
https://doi.org/10.1080/0284186X.2016.1223341
https://doi.org/10.1186/s40064-016-2295-1
https://www.ncbi.nlm.nih.gov/pubmed/27347463
https://doi.org/10.1002/hed.23084
https://www.ncbi.nlm.nih.gov/pubmed/22791550
https://doi.org/10.1007/s11864-017-0484-y
https://www.ncbi.nlm.nih.gov/pubmed/28555375
https://doi.org/10.1016/j.oraloncology.2015.01.005
https://www.ncbi.nlm.nih.gov/pubmed/25703799
https://doi.org/10.1016/j.ejon.2016.02.001
https://www.ncbi.nlm.nih.gov/pubmed/27179894
https://doi.org/10.1186/1472-6831-12-48
https://www.ncbi.nlm.nih.gov/pubmed/23145559
https://doi.org/10.1016/j.ijom.2008.10.001
https://www.ncbi.nlm.nih.gov/pubmed/19041226
https://doi.org/10.1016/j.ijom.2005.08.001
https://doi.org/10.1016/S0959-8049(00)00353-1
https://doi.org/10.1007/s11136-014-0907-1
https://doi.org/10.1007/s00520-018-4145-x
https://doi.org/10.1001/archotol.127.5.489
https://www.ncbi.nlm.nih.gov/pubmed/11346422
https://doi.org/10.1016/j.tjem.2018.08.001
https://doi.org/10.1002/hed.25836
https://www.ncbi.nlm.nih.gov/pubmed/31215723
https://doi.org/10.1007/s00520-010-0847-4
https://doi.org/10.1007/s10006-010-0220-2


Cancers 2024, 16, 653 9 of 9

27. Kraaijenga, S.A.C.; van der Molen, L.; Joacobi, I.; Hamming-Vrieze, O.; Hilgers, F.J.; van den Brekel, M.W.M. Prospective clinical
study on long-term swallowing function and voice quality in advanced head and neck cancer patients treated with concurrent
chemoradiotherapy and preventive swallowing exercises. Eur. Arch. Otorhinolaryngol. 2015, 272, 3521–3531. [CrossRef]

28. Kraaijenga, S.A.; Hamming-Vrieze, O.; Verheijen, S.; Lamers, E.; van der Molen, L.; Hilgers, F.J.; van den Brekel, M.W.M.;
Heemsbergen, W.D. Radiation dose to the masseter and medial pterygoid muscle in relation to trismus after chemoradiotherapy
for advanced head and neck cancer. Head Neck 2019, 41, 1387–1394. [CrossRef] [PubMed]

29. Brady, R.; McSharry, L.; Lawson, S.; Regan, J. The impact of dysphagia prehabilitation on swallowing outcomes post-
chemoradiation therapy in head and neck cancer: A systematic review. Eur. J. Cancer Care 2022, 31, e13549. [CrossRef]

30. Hashemipour, M.A.; Pooyafard, A.; Navabi, N.; Kakoie, S.; Rahbanian, N. Quality of life in Iranian patients with head-and-neck
cancer. J. Educ. Health Promot. 2020, 9, 358. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s00405-014-3379-6
https://doi.org/10.1002/hed.25573
https://www.ncbi.nlm.nih.gov/pubmed/30652390
https://doi.org/10.1111/ecc.13549
https://doi.org/10.4103/jehp.jehp_508_20

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Measurements 
	Statistical Analysis 

	Results 
	Patient Characteristics 
	Lymphedema and Trismus 
	Body Image and Quality of Life 
	Correlation 

	Discussion 
	Conclusions 
	References

