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Abstract

Background: Current treatment for head and neck cancers (HNCs) have led to an improved survival. However, the
sequelae of cancer treatment often result in trismus, or reduced mouth opening. The purpose of this report is to identify
interventional studies for trismus management in HNC patients. Methods: A search of PubMed, Embase, Cumulated
Index to Nursing and Allied Health Literature, and the Cochrane Library was conducted in March 2020 for randomized
controlled trials (RCTs) involving interventions for trismus for head and neck cancer within |10years. Intervention could
involve the use of an exercise regime, jaw rehabilitation device, technological device, medication or massage therapy.
The primary outcome was the measurement of mouth opening. Results: Eleven RCTs involving a total of 685 patients
with HNC were included. Six RCTs evaluated the effectiveness of a jaw mobilization device with exercises; there was no
significant benefit of an exercise regime with a jaw mobilization device either initiated before, during or after treatment
compared to no exercise. Two RCTs compared 2 intervention groups that involved exercises only, with | study assessing
the benefit of weekly supervised physical therapy with gum chewing and another evaluating the benefit of immediate
(1-2days) versus delayed (7-10 days) initiation of exercise post-surgery; there was no significant difference between groups
in either study. One RCT that recruited only patients with trismus demonstrated that an exercise regime in combination
with low-level laser therapy or low-intensity ultrasound had superior results in mouth opening measurements compared
to exercise alone. Two RCTs compared intervention groups with and without follow-up reminders; both studies showed
a significant improvement in mouth opening measurements in groups with follow-up reminders. Conclusion: This
systematic review did not convey a clear consensus as to optimal intervention for trismus in HNC patients. A variety of
exercise regimens and jaw rehabilitation devices appear to have comparable effectiveness. However, efforts focused on
increasing adherence to a particular intervention protocol may positively impact mouth opening measures in head and
neck cancer patients. Also, low-level laser therapy and low-intensity ultrasound coupled with exercise may be beneficial
for patients with trismus.
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Introduction

Head and neck cancers (HNC) are a heterogenous group of ~ 'University of Pennsylvania, Philadelphia, PA, USA
cancers that originate from the oral cavity, oropharynx,
hypopharynx, and larynx and are twice as likely to happen
in men than in women. HNC is currently the eighth most Corresponding Author:

common cancer in men in the United States.! With sur- Jie Deng, School of Nursing, University of Pennsylvania, 418 Curie
gery and/or radiotherapy (RT) as standard treatments in Boulevard, Philadelphia, PA 19104-4217, USA.

HNC coupled with chemotherapy (CT) as neoadjuvant or ~ Email: jiedeng@nursing.upenn.edu
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adjuvant therapy in advanced stage HNC, the survival of
HNC has significantly improved since the late 20th century;
the relative S-year survival rate is 65% for all HNC and up
to 84% for local cancers.!? Despite improved survival,
post-surgical scarring and radiotherapy induced fibrosis in
the pterygoid or masseter muscles and temporomandibular
joint (TMJ) can result in adverse functional outcomes
related to mouth opening, voice, speech and swallowing.
These impairments may start as early as during treatment
and persist for up to many years after treatment,>> causing
acute decline in quality of life (QoL)® that may not return to
pre-treatment levels.”

Trismus is one of the common side effects of HNC treat-
ment, along with dysphagia, xerostomia, mucositis and
radiation dermatitis.® Trismus is a disorder in which patients
have decreased range of motion of the muscles of mastica-
tion, resulting in inability to in opening the mouth more
than 35mm.*!° The incidence of trismus in HNC post-treat-
ment is high and persistent; it has been found to affect up
to 30.7% of HNC patients treated with chemoradiotherapy
(CRT)!! and 39% of HNC patients treated with RT and
surgery at 6 months post treatment, even with preventive
exercises.'*12

According to the existing literature, rehabilitation aimed
at preventing trismus consists of either passive or active
stretches to the mandible and may involve jaw mobilizing
devices such as the TheraBite (Atos Medical, Horby,
Sweden), Dynasplint (Dynasplint Systems, Inc., Maryland,
USA) or stacked tongue depressors. Recent advances in
treatment such as the use of intensity modulated radiation
therapy (IMRT) have greatly decreased the prevalence of
trismus and resulted in better functional outcomes.'’!
However, there remains a need to develop an evidence-
based approach for trismus prevention and management
given the condition’s debilitating nature. Preventative and
therapeutic rehabilitation for trismus is considered the stan-
dard of care but there is currently no consensus regarding
rehabilitation protocol.!>!*13

The purpose of this systematic review is to (1) robustly
identify interventional studies for trismus management in
HNC patients, (2) assess methodological quality of the
identified studies, (3) summarize results of these studies,
and (4) propose future research directions in this area.

Methods

Search strategy

A comprehensive literature search was conducted between
March 19, 2020 and March 26, 2020. A professional librar-
ian experienced in health science literature search assisted
with formulating, revising, and finalizing a search strategy.
The search strategy included 4 major databases: PubMed,
Embase, Cumulated Index to Nursing and Allied Health

Literature (CINAHL), and the Cochrane library. Dated
search records for all 4 databases are available in
Supplemental Appendix A. All searches filtered for human
studies that were written in English and published within
the past 10 years were included.

A search was initially conducted in PubMed. The first set
of search terms (see Supplemental Appendix A) yielded 240
articles. After reviewing the titles and abstracts of these
articles in collaboration with the librarian, the search terms
were broadened to include synonymous words and phrases
(see Supplemental Appendix A). The expanded set of search
terms yielded an additional 80 articles from PubMed.

Next, Embase and CINAHL were queried (see
Supplemental Appendix A) yielding 843 and 198 articles,
respectively. The Cochrane library search resulted in 10
systematic reviews and 111 clinical trials. The clinical trials
were scanned for relevant articles, of which 12 out of 14
relevant studies were already identified in either PubMed,
Embase or CINAHL. The full texts for the remaining 2
studies were requested and assessed.

Screening process

All 1482 article citations were uploaded to a citation man-
ager (ProQuest Refworks). After removing the duplicates,
articles were screened according to the evidence-based
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) system. This step-by-step pro-
cess is outlined in detail in a PRISMA flow diagram (Figure
1). After a review of titles, abstracts, and full texts excluded
1275 articles (Figure 1), 52 articles remained and were con-
sidered for inclusion in the systematic review.

Inclusion criteria

Studies were included if they satisfied the following
criteria:

e Study design: Randomized controlled trial (RCT)

e Population: Patients with HNC

e Intervention: Any management strategies for trismus
or reduced mouth opening that involve the use of an
exercise regimen, device, technology, medication, or
massage therapy

e Outcome: Measurement of mouth opening

Two independent reviewers evaluated the 52 articles and
identified a total of 11 articles that met the inclusion criteria
were included in the final systematic review (Figure 1).

Data extraction and analysis

Data were extracted from the 11 RCTs by 2 independent
reviewers using a standardized spreadsheet. Reviewers
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Figure |. PRISMA 2009 flow diagram.

Abbreviations: TMD, temporomandibular disorders; TM), temporomandibular joint; RCTs, randomized controlled trials.

recorded study author(s), year of publication, purpose and
design, sample and setting, independent and dependent
variables, intervention and control conditions, strengths and
limitations, and conclusions. The senior investigator then
reviewed the extracted data, and consensus was reached by
discussion between the 3 parties. The 2 reviewers were also
trained by a senior investigator to assess for methodological
quality and risk of bias using the validated Physiotherapy
Evidence Database (PEDro) scale.'® Both reviewers then
independently assigned PEDro scores to each of the 11
RCTs using a standardized table. Subsequently, the 2
reviewers met and discussed any discrepancies; consensus
was reached all on but 1 item. The senior investigator
reviewed this single item and made a final independent
decision. This method of independent scoring by 2 review-
ers with a third reviewer arbitrating a disagreement increases

the accuracy of quality rating using the PEDro scale, which
otherwise has an acceptable inter-rater reliability.!” The cre-
ators of the PEDro scale report that scores of 0 to 4 (out of
10) are considered “poor,” 4 to 5 “fair,” 6 to 8 “good,” and
9to 10 “excellent,” and that scores of 8 or above are optimal
for complex interventions such as exercise, but these clas-
sifications have not been validated.'®

Results

Study selection and characteristics

The combined database searches resulted in 1410 unique
articles, of which 154 were assessed for full-text eligibility.
In the end, 11 eligible studies were included for systematic
review.'$28 Table 1 provides detailed characteristics of the
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included studies. All studies were published in English,
used a randomized control design, and reported the effect of
interventions to improve trismus following HNC treatment.
The sample sizes ranged from 27 patients to 132 patients,
with a mean age ranging from 42.3years to 67.8years.
Cancer stage varied from I to IV, and treatment modalities
included radiation, surgery, chemotherapy, or combinations
of the former.

Risk of Bias in Included RCTs

Overall, most RCTs had low risk of bias; with 10 RCTs
rated at least a “fair” (=4/10) and 6 RCTs rated “good” or
higher (=6/10);'¢ the results are presented in Table 2. Of
note, no consensus cutoff PEDro scores currently exist for
acceptable risk of bias.?” All studies described the eligibil-
ity criteria and employed a random allocation approach.
However, the majority of the studies failed to blind sub-
jects (n=10), therapists (n=10), and assessors (n=7).
There were also a fair number of studies who did not have
adequate follow-up (n=>5); either the mouth opening was
not measured in at least 85% of the allocated subjects at
any time point, or information was missing.'® At 6 months
follow-up,'®?3 2 studies reported attrition rates from 30%
to 50% in either control or intervention groups and 1 study
reported a 56% attrition rate that led to a premature cessa-
tion of the study.?!

Data Analysis Method

Due to the heterogeneity in specific interventions used to
treat trismus in this patient population, we were unable to
perform a quantitative meta-analysis. Thus, we conducted a
systematic review. Table 3 highlights the interventions used
by each study and a summary of results, among other vari-
ables, and can be referred to throughout the remainder of
this section. Overall, there were 4 broad categories of treat-
ment strategy employed in the 11 RCTs.

Intervention Category |: Exercise Regimen with
Jaw Rehabilitation Device

Six RCTs evaluated the effectiveness of a combination of
jaw rehabilitation device and exercises.!®?* Intervention
periods ranged from 3 to 12months, exercise frequency
ranged from 3 to 5 times per day. All but 1 RCT studied
patients in the acute period (<3 months) after treatment
with surgery, RT, or CCRT; the other included patients
>36months after cancer treatment.?!

Out of the 6 RCTs in this category, one had a statistically
significant difference in mouth opening between the 2 study
arms.? In this RCT, patients who used the TheraBite in
addition to stretching exercises had higher MIO at 6 months
after RT than those who did stretching exercises alone

(P=.019). The remaining 5 RCTs did not have significant
results.'®?2 Their characteristics are described below and in
greater detail in Tables 2 and 3:

e Two RCTs compared a jaw rehabilitation device
(TheraBite) to a control group that did not perform
any exercises at all.'®?? Neither showed a significant
difference in maximal interincisor opening (MIO)
12 months after RT (P=.264 for 1 RCT and unspeci-
fied for the other).

e Three RCTs began trismus interventions prophylac-
tically, that is, prior to cancer treatment, in all study
arms. Interventions began 1 to 2 weeks before RT,'®
2weeks before CCRT,?> or “before RT”.2° There
were no statistical significant differences in maximal
mouth opening (MMO)!® (P=.264) or MIO?
between the intervention and control groups in any
of these studies.

e Two RCTs used alternatives to the conventional
jaw rehabilitation devices available on the market
(eg, TheraBite, Dynasplint). A “hyperboloid device”
showed no benefit to mouth opening over a no-exer-
cises control group.'® Wooden spatulas also did not
have significantly different mouth opening outcomes
when compared to TheraBite."

Intervention Category 2: Exercise Regimen with
Ultrasound or Laser Therapy

One RCT evaluated the effectiveness of an exercise regi-
men with either low intensity ultrasound or low-level laser
therapy, compared to a control group with exercises only.?*
Post-intervention mouth opening measurements in both the
low intensity ultrasound and the low-level laser therapy
groups showed significant improvement compared to the
control group (P <.05).

Intervention Category 3: Exercise Regimen Only

Two RCTs compared the effectiveness of various exercise
regimens.?>2® Weekly supervised sessions and gum chew-
ing exercises in addition to a standardized exercise regimen
did not confer any significant benefit in MIO at 12 months’
follow-up when compared to standardized exercise alone.?
There was also no significant difference between MIO at
6 months post-operative follow-up in groups who received
early exercise therapy (starting 1-2 days post-op) versus late
exercise therapy (starting 7-10 days post-op).2

Intervention Category 4: Exercise Regimen with
Increased Contact from Healthcare Provider

Two RCTs assessed the effect of increased direct or indirect
contact with providers on mouth opening outcomes. This



JUBWIEAD SIYI PAAIRIAU saudnted awos AluQ,
‘wa1sAs snwisti auldseudp ‘s @ ‘Buiuado Jespulisaul [ewixew ‘O ‘Buiuado yanow [ewixew ‘OWIW Adedsyidyde.q ‘g
t{Adeasyrolpeiowayd 3ueWOdUOD ‘| YD) ‘AdeJaypolpeiowayd ‘] Y(D) ewould.ed [easukieydoseu ‘DN ‘Adessylolpe. ]y ‘Adessypowayd ‘O A1a8uns ‘S ‘ewouIdIRD |[92 snowenbs ‘) isuoneiAlIqqy

q
S Jaoued
wwse=0OlW 142D Al 323U pue peaH (o1 L8 ¥I9€ Sl or ¢7[& 39 ureJelez
#*L4DD
R |
— S Al Jadued [RIQ [z8-0€] (€£711) 86'SS 9/¥S 8 89 gzl 39 SUBAA
> [8£-2€] 95 e
— 1Y A >23u pue peaH [sz-zel £s 0l/6€ 9 S US|Oy Jop ueA
xL1Y
Pe) Jaoued L'V9 1ZIe3®
wwge= OWIW Y — >99u pue pesH 819 14V Sl 1T 1939 I9p A
) xukseydouo
«1d Jo AAed [eJo
— S — ays jo J9due) — 3id! Sl (1]3 g7I® 39 J9|pues
%S
© Jo0UBd 227611 (1"11) T09 orl® 3@
ww ge < OIW 1Y — 23U pue peaH [¥8-8€]l (£01) €65 €1/€S 4 99 $1UB.007]
%D XuAueydouo
%S Jo AlAed [eJdo
wwz| =OWW 1Y A ays jo Jvdue) — (44134 ST 1L 6iIB 39997
) xukseydouo
%S 40 Aaiaed [eao (z01) 585
ww e = OlW 1M Al-l a3 jo uedue) (9'8) 985 LT/0L 4 001 o|& 30 [ep3oH
(££°9) 5879
J90Ued (60°5) 5209
— — — >P3u pue peaH (91'9) 0019 LTEE L 19 ye|® 39 Aueyo3|3
D BWIOUID.IBD (teol) 8T
— 14 Al-l [ea3udeydoseN (€0'11) TEWY 6¥/€8 0 43| Z1%'d
wwo| =OWW ¥o) (0'8) £'85
‘%09< sn1e1s %S NERIT) (8'6) L¥S
adurwWIOLIad Asjouey) 1Y Al-l >23u pue pea (§T1) 5785 v1/9L S 06 g[& 32 Muedeag
BLIDIIID JusWIER.) age1s sisoudeiq [28uea] (s) £ ‘o8e uesy (4/W) X35 no sjuanyed Joyany
uoisnpui ay1ads YO 180j02uQ Jown | paddoup ‘oN Jo 'ON

"S31PNI§ PSpN|dU| JO SONSII9IdBIRYD) | d|qeL



"aseqeiep 2duapiAd AdeayroisAyd ‘oag3d ‘[eria pajjoJauod PIZIWIOPUER. ‘| DY :SUOREBIADIGQY

‘ON=0 !S9A = |

<

0 O NN T ¥ O n

——o—-——0o-—-o

o

— o

— O O o
-0 — — O O O o

©O O OO o oo

0

O O OO O oo

0

¢7I€ 30 uleaelez

gzl® 32 SuBAA
e ®

US|[O} 9P UBA
ZIB 3@

1995) U9p UBA

5zI® 39 J3|pues

oz|® 3@ S3UBI00T]

MLEEECY
«I® 3° [epSoH
4zI® 3@ Aueyo3|3

£1%!'d
o1[8 39 d3ueseug

(papnjour 30u
BIIDILID 2S.1))

(01 40 3n0)
94025 [e10 |

Ajjiqelaea
pue aunseaw
ulod “| |

suosiiedwod
dnoug
-usamiag 0|

sisA|eue Jea.an
-03-uonuAlY| ‘g

dn-mojjo}  sJossasse
arenbapy g papulig £

sasidesayy
papullg 9

s129lgns

papulg '

Apgesedwod
auleseq

uoiyedo||e uoedo|[e BIIDILID
pajesduon) ‘¢ wopuey ‘7 Al

Apmsg

"3[ed5 043d Y2 03 SUIpJodDY S| DY JO JUBWSSISSY ANEnd T d|qeL



(panunuoo)

1Y 1sod ow-9
Ly 3s0d ow-¢ 14 3sod 07 =N 2Wn ® 38 UlW Qg
'610"=d Y3Im ‘1Y 3sod ow g 1y 3sod ow-| ow g |3un 10} ,@IAP qeyaJ Mel
1€ sdnoud usamiaq dduaIBYIp 1Y Bulnp ApjaspA pue |y JO BUIIBIM 4 SISIDIDXD 07 =N SosIdJax?d LS
auedludis A|[eansnels y 1Y 01 Jolg OIW  8ulnp p/x¢ 1Y 3uung — Suiymeng Sulyozens  urederez
(10" > d ‘Ajoandadsau ‘ww /4 potiad
01 0§ wouj) (OlW) Buiuado juswiea.n asod uj
4INOW WNWIXeW JU3WIBd.1) 1Y Buns|dwod pUE ]} JO 35Un0d e
-1s0d pue -a.d ui (3uiuasiom JyeMQ| J9A0 ‘| YD 2J0j2q T =N %22IA3p qeya. ST=N us|olN
91) asea.29p JuedYIUSIS \Y 1Y Jo 43S adojeg OIW Allep/X € MM USAIS suondn.asu| — ME[ J2IM SISIDUSXD UD1043S  SISIDI9XD UD13.41S Jop ueA
(1oye
oW 9E< JO OW9E=
uohusasul J3yn1d 03Ul PIPIAIP) €1 =N P/X¢E Y1 =N P/X9 1zIe 3°
'sdnoJg g aya usamiag QI -150d Ajp3eIpaww| owg JUBWIES] J9DUBD ‘yADIAP qeyal 10 X Jays ,dd1A9p 1999
Ul s9oURIRyIp JuBdlIUSIS ON| UOIUSAIIUI-D.I OWIW 40} p/Xx9-€ J9ye syauow o|dnjniy ME[ YaIm s9s1DI19X] qeya.d mel yaim sasioexy — J9p ueA
‘syujod Juswa.unsesw
ays jo Aue 3e sdno.s 1y 3sod ow|
|0.J2U0d puUB UONUSAIIUI 1y 3sod owg uona|dwod
33 usdaMI3q Ol U! Ly 3sod owg owz] owg] |hun 1y €€ =N x32A3p €E=N 0rl® 3®
$92USIaYIp JuedlIudiS ON suljeseg OIW o} Ajiep/x§ Suinp pue |y a.Jojeg — qeyaJ mel yum sasidiaxy S3SI2J9X3 ON  SIUSJOOT
's1032%) yeE=N
[e2Aas Joy Sunsnipe Jaye 1Y Jeye owg /=N ejneds uspoom
uaAd ‘sdnous usaming QI 1Y Jeyeow g owg Ayads jou 4£9JIASP qeyad mel yam YIIM S3SIDI9XD 3
u1 @2ua.JayIp JuedyIudis oN| suljeseg OWW 10} p/XS  PIP Inq @AneJado-1504 — sasiJexa Suiuado yino| Suiuado yanoyy 297
0€=N 0€=N 331Asp
‘$97 =4) 1Y Jeyr owg] 321A9p plojogquadAy plojogJadAy yum Suiureny
sjulod W) JUSWISSISSE § YL uoIssas | Y 3sg| Yaim Burureny AJorednIsew 4 ,ad1A9p
e sdnoJg sya ussmiaq OWIN Ja3je A|P3eIpawiw| owyg| 1Y Joye owy| Aioreonsew + dn qeysJ mel yam 0£=N g8 3
u1 92ua.JayIp Juedyudis oN 1Y jo 1ueas auojeg OWIW  H0JAllep X |1aun ]y 940Jeq M- | WIBAA Suiyo19.43s 4 dn waepAp sasipJaxa oN  2juedeag
921A9p uoneljiqeya Mel Yam uswiSad as1d49x] 1| 4103918 UONUSAIIU]
s3ynsau Jo Arewwing suiod SJNSESW  UORUBAJRIUI UONUSAISIUL T UONUSAISIU| | UonuaAIRIU| joJ3u0D Joyany
awin paJnsesly| awodnQ  jo uawisay Jo qujod awi |

'SUOIIUDAIRIU| € d|qe ]



“8uiuado JosiuRIUl [BWIXBW ‘O] S9RINJIIP
Buiuado yanow ‘qOI ‘Adedaya [ea1sAyd ‘| d Adeasys uoneiped ‘| Y Buiuado Yanow [ewixew ‘O ‘Wa3sAs ulidseudp mel ‘,92IASp qeys. Me[ (W1sAs UonEI|IqeyS. UOOW MEl 93IgRISy | ‘,OdIA9P qeYd. ME[ [SUOIIRIADIGQY

(100" >d) dn
Moj||o} ow ¢ 1& dnoug [o.auod

0€=N ssa.480.d
Jojuow o3 sjjed auoyd

ueys dnous uonusAIIUl BY) doasod ow g a8ueydsip 4oy ow § Japiaoud + suoissas 0§ =N suoissas
ur (ww g0l A9) OIW Ul dojsod ow | owg 10} panuiIuod pue uonINIISUI YIM uonINIISUI YIM gel® 3°
asea.nul Ja3eaud Apuedyiudis AjpAnesadoaug OIW Joyp/x g Aep adueydsip uo uedag — weiBoud aspaoxg  weSoud aspaaxg  SUBAA
S9=N
uepisAyd e yaim suoissas /9=N 33aeydsip
(£10"=4) dnou3 a3.reydsip Ja3fe owg V80 auljuo Apjeam ad1m1 e papiroad
UOIIUSAIIUI Y3 Ul JSMO| adJeydsip Ja3je ow g puUe ‘sjelia3ew uonednpa suonanJasul
Apuesyiugdis sem aduspidUl a3.eydsip ‘suapuiwaJ dn-moj|o} Yaim dn mojjoy
AOIW ‘@8JeydsIp Ja3je oW 9 1y 19348 Aj93eIpawiw| AOW OWg J0o{  JUSWIBA.] J93B OW 9-¢ — dde suoydisews qeysy pue uopednpy 178 !d
J9pIroad aJedyI|eaY WO 10BIUOD PASEAIdU] YIM USWISI 3SI249XT i}, A10891B7) UONUIAIDIU|
Juiod swn do-1s0d owg 6=N
Aue 7e suw.Ie JuswIeal) 7 9yl do-3sod ow g-g doisod po|-/£ ¥1=N
U99M39q saunseaw Q|| Mmel do-1sod Ajp3eipawiw) Mg ApAnesadoisod po -2 Suluuidaq Adesayy do-1sod pz-| Suiuuidaq S EE)
93 Ul 9duaJayyIp uedIU3IS ON aAneJadoa.y OIW o} Ajrep/x € 4o AjpAnesadoasod pz-| 3s|2.49%d e Adeuaya asipuaxa Ajueg — J9|pueg
1Y jo uons|dwod
Joye ow |
1Y jo uonsjdwod JM9-G 10} 05 =N UOISSas 9s1249Xd
2uiod Jaye ow g Ajrep X pasiadadns uiw G APPRIAA
awn [euly 3e sdnous |os3uod 1Y jo (sdno.g ENRND ]
PUE UOIIUSAJIIUI USOMID 14e3s SR PT-| y20q) dn mojjoy owg| wing SuImMayd [eUonIPpY Iy=N 830
Ol Ul @2UaayIp JuBdIUSIS ON suleseg OIW SasID49X] o1dn |y Joye pg-| — sas1DUaxa Ajreq sas1dUaxa A|req |epSoH
AJuo uswidau aspUax] :f A1089387) UOIIUBAIIU|
(100" >d) T uonuaAsa|
01 paJedwod | uonuaAIRI|
ul pue ‘(§0° >d) |042uod 01 0C=N
paJedwod dnoud uonuaAsaiul Adeaayy Jase| [2A3) 07=N punosean|n 0Z=N
Yo Ul O JusWiea3-3s0d UOUIAIRIUI-ISO] My Mo| + ‘Adesayy Aisuaul moj| + Adeaayy Adeaayy asaaxs A RE]
ur JuswaAoadwi Juedyudig UONUSAIRIUI-IY OWW J0J M/ XS Ajpads jou pig  9sIDJ9Xa [euoniped | 951249Xd [BUONIPRI | |euoniped)  Aueyo3|3
Adeuay Jase| Jo punosesdn Yam uawidad asid4ax] 7 A1089187) UONUSAIIU|
s3|nsaJ jo Arewiwng sujod 9JNSEAW  UONUIAIIUI UonUIAINIUI 7 UONURAIU| | UonUIAIIU| jo.au0D Joyany
swi paJnsesyy swonnQ  jo uawiday Jo aurod awi|

(penupuod) ‘g vjqe



Chee et al

entailed either use of a smart-phone app?’ or provider phone
call?® to monitor patients’ progress and answer questions.
Control groups received standard instructions about post-
operative exercise regimen and follow-up appointments,
but had less frequent check-ins with providers. Follow up
period ranged from 3 to 6 months. Both of these RCTs dem-
onstrated a statistically significant increase in mouth open-
ing in the intervention group compared to the control group.

Discussion

This systematic review analyzed RCTs examining non-
operative interventions for trismus in HNC patients, with
interventions ranging from use of different rehab devices to
specialized exercise protocols. The majority of RCTs did
not show a significant difference between the intervention
arm and the control arm. The authors therefore conclude
that the existing RCTs on intervention for trismus do not
provide a strong consensus as to the most effective inter-
vention for trismus in HNC patients. However, our review
produced an interesting and unexpected observation: that
interventions focused on increasing adherence to a given
treatment regimen (as shown in Di & Lee?’ and Wang
et al’®) may provide a significant benefit even though inter-
ventions that change the prescribed treatment regimen itself
largely do not.

From the studies that pertained to rehabilitation devices,
data were mixed, and there was insufficient evidence to
support a superior treatment method. Only one study, which
examined the Dynasplint, reported a significant difference
in mouth opening between the 2 trial arms at 6 months fol-
low up, with P=.019.23 However, the effect size was very
small (0.5cm), and the PEDro score for this study was the
lowest out of the 11 RCTs reviewed, indicating a potentially
high risk of bias. In another study, though the authors ran-
domized patients to 2 arms, they failed to compare mouth
opening data between the 2 groups.’* They did, however,
demonstrate a significant improvement in mouth opening
within the entire cohort over the length of the study period,
suggesting that more than 1 treatment strategy can be effec-
tive. The 4 remaining studies'®?' compared rehab devices
(eg, TheraBite) to control groups and did not find a signifi-
cant difference.

Two additional studies examined the effect of either the
content or timing, respectively, of exercise-based therapy
alone.?>?® Neither found a significant difference between
study arms. These results, along with the rehab device results
discussed in the previous paragraph, are concordant with the
broader literature, including non-RCTs. Case series exam-
ining interventions such as devices, exercises, and even
medications have shown improvement in mouth opening
measurements over the study period, further supporting the
claim that multiple methods can be effective.’!-* Case-
control studies have shown mixed results, with some show-
ing a significant difference between intervention and control

groups, and others not.>>*’ The existing body of literature
further supports our review’s conclusion that there is still no
clear consensus for optimal trismus management.

In some ways a subcategory of its own, Elgohary et al**
compared exercise therapy plus either low intensity ultra-
sound (LIUS) or low-level laser therapy (LLLT) with exer-
cise therapy alone. Unlike most other RCTs, results showed
a significant benefit in mouth opening in both treatment
groups compared to exercise therapy alone. Of note, the
study population also included patients who developed tris-
mus and pain, unlike other RCTs in this review, which
recruited patients after cancer treatment whether or not they
already had restrictions in mouth opening. This result is
interesting and deserving of further study, although it could
have been confounded by adherence. After receiving LIUS
and LLLT, patients in the intervention groups underwent
exercise therapy in the office, whereas the control group
patients received only home-based exercise therapy.
Adherence data for the home-based exercise therapy was
not reported. The importance of this possible confounder is
supported by results from the last 2 RCTs, which looked at
methods to increase treatment adherence.

Di & Li developed a smartphone app with (1) reminders
for follow-up appointments, (2) educational resources, (3)
biweekly opportunities for virtual consultation with physi-
cians. They found that patients who used the app had a sig-
nificantly lower incidence of mouth opening difficulties
at 6 months’ follow-up than a control group with the same
prescribed exercise regimen but no app (P=.017).? In the
other RCT,?® both intervention and control groups received
instructions to complete a particular exercise programs, but
the intervention group also received regular phone calls
from a provider to monitor progress. There was a signifi-
cantly greater increase in mouth opening in the interven-
tion group than control, with an effect size of 10.3mm
(P <.001).”® These results suggest that efforts focused on
increasing adherence to a particular intervention regimen
may positively impact trismus-related outcome measures.
Existing literature may support this concept. For example,
Bragante et al'® conducted a subgroup analysis in which
adherent patients had significantly higher mouth opening
measurements than nonadherent patients.

Strengths of this systematic review included a broad
search of 4 databases, inclusion of only RCTs, and a rigor-
ous review of RCT quality via the validated PEDro scale.
Limitations included a small final number of randomized
controlled trials, heterogeneity between the studies which
precluded a direct comparison of data through meta-analysis
and high risk of bias in some of the RCTs due to high attri-
tion rates. Forty-five percent of the trials (n=5/11) had an
>15% attrition rate and thus scored 0 on the PEDro scale.'®
Although there is no particular level of loss to follow-up
at which attrition related bias becomes an issue, it is a
source of bias if the characteristics of the participants lost to
follow up differ between the randomized groups and these
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characteristics are correlated to the primary outcome mea-
sure.! High attrition rates in trials involving supportive
care for oncology population and have been reported to be
28% for primary endpoint and 44% for end-of-study end-
point; main reasons were patient withdrawal due to high
symptom burden and clinical deterioration.*?

Some of the included RCTs also had heterogeneity with
regard to primary tumor location, which could have influ-
enced their conclusions. For certain head and neck cancers
such as nasopharyngeal or malignant parapharyngeal
tumors, trismus may be one of the first signs.'® Trismus may
also be a sequela of lymphedema, an insidious and often
neglected adverse effect of HNC treatment.** Sandler et al?°
found that patients with oral tumors had overall smaller jaw
opening, a difference that was statistically significant at
6-month post-operative assessment. Conversely, primary
tumor site had no significant impact in mouth opening at
12 months in Hogdal et al (P=.63).% Other authors did not
conduct a formal analysis of the impact of primary tumor
site, but acknowledged the influence of this heterogeneity
on mouth opening and rehabilitation outcomes, and sug-
gested stratification based on primary tumor location and
treatment in future studies.

Conclusion

This systematic review demonstrated that, thus far, no supe-
rior strategy has emerged for treatment of trismus in HNC
patients; a variety of exercise regimens and rehab devices
have comparable effectiveness. Interventions focusing on
increasing adherence may increase mouth opening progress
in HNC patients. Low-level laser therapy and low-intensity
ultrasound coupled with exercise may also be beneficial for
patients with trismus, but further investigation is needed.
Clearly, more rigorously designed, high-quality clinical tri-
als are needed to determine optimal interventions for treat-
ment of trismus in HNC patients.
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