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A systematic review of treatment and outcomes in patients with
mandibular coronoid process hyperplasia
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Department of Oral and Maxillofacial Surgery, Leuven University Hospital, Leuven, Belgium

Abstract (J Korean Assoc Oral Maxillofac Surg 2022;48:133-148)

Treatment of mandibular coronoid process hyperplasia (MCPH) has been described and explored in the literature. This systematic review aims to pro-
vide a comprehensive overview of the surgical and non-surgical treatment options for MCPH in pediatric and adult populations. Three databases were
searched for treatment of MCPH patients (MEDLINE, Embase, and Web of Science). Two reviewers selected case reports and case series based on
titles and abstracts. Finally, 55 studies reporting a total of 127 cases were included for qualitative synthesis and data extraction. The mean age at symp-
tom onset was 15.6 years, while the mean age at diagnosis was 23.5 years. Of the included cases, 83.7% were male, and the condition was bilateral in
more than 81% of the cases. Coronoidectomy was performed in 82.7% of the included cases, while coronoidotomy was performed in 3.9% of the cas-
es. In 85.0% of the surgically treated cases, the approach was intraoral. The mean maximal intraoperative mouth opening was 38.1 mm compared with
16.5 mm at diagnosis. The mean maximal postoperative mouth opening was 35.3 mm, and the mean follow-up period was 16.3 months. Maximum
mouth opening was achieved intraoperatively, and non-surgical treatment after surgery aims to reduce the risk of relapse. Additional research with a

higher level of evidence is necessary to confirm these findings.
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|. Introduction

The coronoid process is an anatomical part of the mandible
that serves as the attachment for the temporalis muscle, buc-
cinator muscle, and the anterior part of the masseter muscle.
In classic anatomy, it is described as a sharp triangular-shaped
structure in extension of the anterior border of the mandibular
ramus. In reality, this structure shows great morphological va-
riety, including hook-shaped type, triangular type, or rounded
type. In the study of Lalitha and Sridevi', the majority (73.9%)
of mandibles had the same type of coronoid process on both
sides, while 26.1% of the cases showed different types on
the two sides. Allometric variation can be established in
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mandibular shape in humans, with taller individuals having
superoinferiorly taller rami with more anteriorly-oriented and
higher coronoid processes and a corresponding deeper sig-
moid notch’.

Mandibular coronoid process hyperplasia (MCPH) is an
uncommon congenital or developmental condition that is
characterized by a macroscopic increase in the size of the cor-
onoid process with a normal histologic structure of the bone.
MCPH can exist as a uni- or bilateral condition and causes a
slow and progressive reduction of mouth opening. Restricted
mouth opening results from impingement of the coronoid
process on the medial surface of the zygomatic arch’®. Uni-
lateral MCPH can involve facial asymmetry with deviation
toward the affected side’. Langenbeck was the first to report
MCPH in 1853, and the first case of restricted mouth opening
due to coronoid process enlargement was reported in 1899 by
Jacob’. Jacob’s disease refers to the condition where the coro-
noid process creates a new joint with the zygomatic process.

The pathogenesis of MCPH remains unclear. Several fac-
tors might be associated with development of MCPH®’. His-
tory of facial trauma and, in particular, zygomatic arch trauma

is thought to be a contributing factor in some cases*"'. Hall et
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al.” hypothesized that MCPH results from a developmental
bone defect in neoplastic or cartilaginous growth centers of
the coronoid processes, causing continued growth and even-
tual hyperplasia. Endocrine stimulation also can play a role
in the pathogenesis of MCPH. Chung et al."” reported that
two years of growth hormone therapy for children with short
stature led to increase of posterior facial height and growth
of the mandible. Only one case was reported on the relation-
ship between growth hormone and growth of the coronoid
process of the mandible'*. However, hypotheses involving
increased activity of the temporal muscles have received the
most support. Temporomandibular joint (TMJ) disorders with
limited mandibular movement due to disc displacement or
TMIJ ankylosis were considered to be related to MCPH due
to compensatory hyperactivity of the temporal muscles'"”.
Such findings also were reported in a study by Isberg et al.”
with experimentally induced mandibular hypomobility in
rhesus monkeys. Other findings supporting these theories
are the shortened muscle tendon units, including fibrous and
hypertrophic masticatory muscle tendons and hypertrophic
or hypertonic temporalis muscles, in some syndromes’. The
most common disorder associated with congenital bilateral
MCPH is trismus pseudocamptodactyly syndrome (TPS)*".
Genetic analysis of patients with TPS reveals a defective
MYHS gene, which presumably interferes with myosin activ-
ity and, possibly, the binding of myosin to actin. This genetic
defect leads to multiple muscle contractures and arthrogry-
posis. Other syndromes with a common finding of hypotonia
can be associated with MCPH. Moebius syndrome is char-
acterized by uni- or bilateral paralysis of the facial mimetic
muscles and the lateral rectus muscle of the eye and has been
associated with bilateral MCPH*>*. Kabuki syndrome and
Pena-Shokeir syndrome are also both associated with hypo-
tonia of the mandibular depressors, and it was hypothesized
that the absence of mandibular movements and deglutition
can result in relative hyperactivity of the temporalis muscle,
resulting in reactive enlargement of the coronoid process™.
Genetic inheritance is another factor that can contribute to
the development of MCPH. An example is mucopolysac-
charidoses, a lysosomal storage disease, where generalized
skeletal changes in animal models are caused by the effects
of glycosaminoglycan deposition with induced modification
of morphology and function of osteoclasts. Possible cranio-
facial characteristics are macrocephaly, thickened calvarium,
underdevelopment of the mandibular condyle, and MCPH™.
Males are more commonly affected by MCPH than fe-
males, with a reported ratio of 5:1”. MCPH is alternatively
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termed “coronoid impingement syndrome” (CIS)’. CIS is
described in literature as an acquired condition after extended
craniofacial and orthognathic surgery, where the coronoid
process interferes with the zygomatic arch, and contraction of
the temporal muscle can prevent the osteotomized mandible
from further setback™”.

In addition to progressive mouth opening limitation, pa-
tients suspected of MCPH can have a hard end feel and pain
in the zygomatic area with maximum mouth opening’. How-
ever, only a small percentage of these patients actually has
symptoms. Pain or crepitation with mouth opening are pres-
ent in 7% or 8% of patients, respectively™. In the neonatal
population, limited mouth opening can result in important se-
quelae, such as feeding difficulties, risk of malnutrition, and a
compromised airway with apnea®.

If treated conservatively, no improvement of these symp-
toms can be expected, and further diagnostic modalities are
indicated. Before diagnosis of this rare condition, patients
might be misdiagnosed with another and more common tem-
poromandibular disorder as listed in the Diagnostic Criteria
for Temporomandibular Disorders (DC/TMD) by Schiffman

et al.”

. The final diagnosis can be made by a thorough clini-
cal (re)examination, combined with additional imaging. In
the literature, panoramic radiograph (orthopantomogram
[OPG]), cone-beam computed tomography (CBCT), comput-
ed tomography (CT), and bone scintigraphy have been used
to diagnose MCPH".

Treatment of MCPH has been described and explored sub-
stantially in the literature. Common treatment modalities for
patients with MCPH include both surgical and non-surgical

4,7,8,28,30,31
procedures™ 7"

. The aim of this study is to perform a
systematic review on treatment modalities and outcomes for

patients in pediatric and adult populations with MCPH.

Il. Methods

1. Protocol design

This protocol was drafted according to the Cochrane
Guidelines for review protocols (http://training.cochrane.
org/) and was submitted in Prospero, international prospec-
tive register of systematic reviews (http://www.crd.york.
ac.uk/PROSPERO), registration number CRD42021267132.
This systematic review aims to comply with the PRISMA
(Preferred Reporting Items for Systematic reviews and Meta-
Analyses) statement.



2. Selection of studies

1) Criteria for considering studies for this review (PICOS)

(1) Types of participants (P)

Study populations including living infants, adolescents,
and adults were considered. No restrictions were made based
on race or sex. Studies on animals or study models were ex-
cluded.

(2) Types of interventions (I)

Studies describing treatment of unilateral or bilateral
MCPH were included.

We did not include treatment of osteochondroma, osteoma,
trauma, or oncological treatment of the coronoid process. We
also did not include treatment of zygomatic malformation,
hypoplasia of the masticatory muscle tendon aponeurosis,
and trismus of an unknown cause.

(3) Types of controls (C)

The control for treatment of MCPH and its postoperative
maximal mouth opening is preoperative maximal mouth
opening.

(4) Types of outcome measures (O)

The included studies were required to provide outcome
measures of postoperative mouth opening, surgical approach,
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and any alternative or additional treatment.

(5) Types of studies (S)

Case reports, case series, cross-sectional observational
studies, and cohort observational studies were included. No
restrictions were made based on the country or date of publi-
cation. Studies in English and French were included. Review

articles were excluded.

3. Search methods

According to the inclusion and exclusion criteria, studies
were identified in searches in MEDLINE (via the PubMed
interface), Embase (via the Embase.com interface), and Web
of Science (via the Web of Science interface). The specific
search string for each database is displayed in Table 1.

4. Review and selection of studies

Two authors (G.I.L.P. and M.N.) independently screened the
titles and abstracts of the obtained search results. References
were managed using Covidence software (Covidence system-
atic review software; Veritas Health Innovation, Melbourne,
Australia; https://www.covidence.org/) for study selection and

Table 1. Database-specific search strings for MEDLINE, Embase, and Web of Science

Database Database-specific search string
MEDLINE (((“coronoid”’[tiab] AND (“therapy”’[tiab] OR “therapeutics” AND (“trismus”’[MeSH Terms] OR
OR “coronoid [MeSH Terms] “surgery”’[tiab] “coronoid hyperplasia”[tiab]
process”’[tiab]) OR “surgical procedures, OR “hyperplasia” [MeSH
operative”’[MeSH Terms] OR Terms] OR “enlargement”
“general surgery”’[MeSH Terms] [tiab] OR “elongation”
“physiotherapy”[tiab] OR “physical [tiab] OR “limited mouth
therapy modalities”[MeSH Terms] opening”’[tiab]))
“coronoidectomy”[tiab] OR
“coronoidotomy’’[tiab]))
Embase ‘coronoid’/exp OR AND ‘trismus’/exp OR ‘trismus’:ti,ab,kw AND ‘therapy’/exp OR
‘coronoid’:ti,ab,kw OR ‘coronoid hyperplasia’/exp OR ‘therapy’:ti,ab,kw
OR ‘coronoid process’/ ‘coronoid hyperplasia’:ti,ab,kw OR OR ‘surgery’/exp OR
exp OR ‘coronoid ‘hyperplasia’/exp OR ‘surgery’:ti,ab,kw OR
process’:ti,ab,kw OR ‘hyperplasia’:ti,ab,kw OR ‘physiotherapy’/exp OR
‘mandible’/exp OR ‘elongation’/exp OR ‘physiotherapy’:ti,ab,kw OR
‘mandible’:ti,ab,kw ‘elongation’:ti,ab,kw ‘coronoidectomy’/exp OR
‘coronoidectomy’:ti,ab,kw OR
‘surgical technique’/exp OR
‘surgical technique’:ti,ab,kw
OR ‘general surgery’/exp OR
‘general surgery’:ti,ab,kw
Web of TS=(“coronoid” OR AND TS=(“trismus” OR “coronoid AND TS=(“therapy” OR
Science “coronoid process”) hyperplasia” OR “hyperplasia” OR “coronoidectomy” OR

“elongation” OR “enlargement”” OR
“limited mouth opening”)

“surgery” OR “physiotherapy”
OR “surgical technique”

OR “general surgery” OR
“coronoidotomy”)
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deduplication, and Zotero software was used for deduplication
of search results. After a first selection of articles, the authors
considered and compared their selections to achieve consen-
sus. Of the retained abstracts, the full text paper was assessed
independently for eligibility. Discrepancies between reviewers
were identified and resolved by discussion to reach consensus.
The reasons for excluding studies at each step (either title and
abstract or full text) are shown as follows.

1) Wrong patient population (P)

2) Wrong intervention (I)

3) Wrong outcome measures (O)

4) Wrong study design (S): review

5) Full text not available

6) Wrong route of administration

7) Wrong language

5. Data extraction and management

Study characteristics and outcome data were extracted by
one reviewer (G.I.L.P.). The data extraction table summarizes
data on study population characteristics such as age of symp-
tom onset, age of administration, age of diagnosis, diagnostic
tools, preoperative maximal mouth opening, treatment, treat-

ment results, and follow-up period.

6. Quality assessment of studies

The quality of the selected articles was assessed by the
reviewer using the items and questions in Table 2. The used
tool was based on the Quality Assessment Tool for Case Se-
ries Studies by NHLBI (National Heart, Lung, and Blood In-
stitute; https://www.nhlbi.nih.gov/health-topics/study-quality-
assessment-tools).

7. Statistical analysis for study characteristics

Data were collected using Microsoft Excel 2010 (Micro-

Table 2. Quality assessment tool for case studies

soft, Redmond, WA, USA) and analyzed using IBM SPSS
Statistics for Windows (ver. 26; IBM, Armonk, NY, USA).
Descriptive statistics were calculated.

lll. Results

1. Selection of studies

The database search rendered 270 records: 23 records in
MEDLINE, 156 records in Embase, and 91 records in Web
of Science. After deduplication, 179 records were screened
based on title and abstract by two reviewers. After achieving
consensus regarding selection of articles, 107 full text papers
were evaluated independently for eligibility. Finally, 55 stud-
ies reporting 127 cases were included for qualitative synthe-
sis and data extraction.(Fig. 1)

2. Quality and characteristics of the included studies

1) Quality assessment of the included studies
A quality assessment was performed for each included

3,6-10,14-17,22-25,30-70
3 , all case reports

study. As shown in Table
or case series were verified and assessed for the provided
information regarding the study objective. All studies were
checked and scored if a case or several cases were fully de-
scribed or defined with sufficient details to allow the practi-
tioner to make inferences related to their own practice. The
description of the treatment of MCPH, the outcome mea-
sures, and the follow-up were verified and scored for every
case. In general, all studies had a clear objective, although
the case definition was not mentioned in 3 studies, and the
intervention was not clearly described in 9 studies. Four stud-
ies lacked follow-up reports, 10 studies did not describe the
cases with sufficient details, and the outcome measures were
not sufficiently reported in 11 studies. No studies were ex-
cluded due to quality issues. All case reports and case series

were included to provide as much information as possible

Question

1. Was the study question or objective clearly stated?

2. Was the study case clearly and fully described, including a case definition?

3. Was the intervention clearly described?
4. Was follow-up long enough for outcomes to occur?

5. Is the case(s) described with sufficient details to allow other investigators to

make inferences related to their own practice?
6. Were the outcome measures clearly defined, valid, and reliable?

(+: yes, ?: unclear, —: no)
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Records identified through
database searching (n=270):
- MEDLINE (n=23)

- Embase (n=156)

Additional records identified
through other sources
(n=0)
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- Web of Science (n=91)

I I

Records after duplicates removed
(n=179)

)

Records screened based
on title and abstract

Records excluded
(n=72)

Studies included in
qualitative synthesis
(n=55)

}

Studies included in quantitative
synthesis (meta-analysis)
(n=55)

[ Included ] [ Eligibility ] [ Screening ] [Identification]

concerning this condition and its treatment.

2) Study characteristics

Results on case reports and case series are displayed alpha-
betically in Table 4°%'*!+!722233070

Case populations were considered and described. The age
of onset (when the first symptoms were noticed), age at diag-
nosis, and sex were collected. In addition, the used imaging
techniques, maximal mouth opening at diagnosis, possible
causes, and the side of coronoid hyperplasia were recorded.
The mean and standard deviation age of onset was 15.6+10.3
years, while the mean age at diagnosis was 23.5+14.0 years.
In 33.86% of the cases, the age of onset for restricted mouth
opening was not clearly specified, while the age at diagnosis
was not mentioned in 4 cases. Approximately 81.1% of the
patients with MCPH were male, while 15.7% were female;
in four cases, the sex was not mentioned. The mean maximal
mouth opening was 16.5+7.16 mm at diagnosis. In 10 cases,
the maximal mouth opening at diagnosis was not reported.
MCPH was bilateral in 81.1% of the cases and unilateral in
18.9% of the cases.

The type of surgical procedure and the surgical approach
were recorded, as was maximal intraoperative mouth open-
ing. Coronoidectomy was performed in 82.7% (n=105),
coronoidotomy in 3.9% (n=5) and no surgery was performed

(n=179)
I .
Additional studies *
identified through FuII-texftO?rglti: I?gilziatssessed
citation tracking (n=$07) y
(n=0) :
I3 >

Full-text articles excluded,
with reasons (n=52)

Fig. 1. PRISMA (Preferred Reporting
[tems for Systematic reviews and Meta-
Analyses) flowchart of the literature
search and study selection process.
Griet LL. Parmentier et al: A systematic review of
treatment and outcomes in patients with mandibular
coronoid process hyperplasia. J Korean Assoc Oral
Manillofac Surg 2022

in 9.4% (n=12) of the cases. In five cases (3.9%), the surgical
intervention was not described. In the cases where surgical
intervention was executed and reported, surgery was per-
formed by an intraoral approach in 82.7% (n=72), extraoral
approach in 9.2% (n=8), and combined intraoral and extra-
oral approach in 8% (n=7) of the cases. The mean maximal
intraoperative mouth opening was 38.1+9.24 mm compared
with 16.5+7.16 mm at diagnosis.

The type of postoperative supportive intervention and fol-
low-up period were recorded, and postoperative mouth open-
ing and maximum mouth opening were reported. Postopera-
tive supportive physiotherapy was applied in 91.8% (n=101)
of the cases.

In 16 cases (12.5%), the type of postoperative supportive
therapy was not described. The Therabite appliance (Thera-
Bite Jaw Motion Rehabilitation System; Atos Medical AB,
Horby, Sweden) was used in 23.4% (n=26) of the cases that
reported postoperative physiotherapy. Although Therabite
was preferred in a substantial amount of cases to maintain
and improve the postoperative result, no study could confirm
the superiority of one specific type of postoperative physio-
therapy®. The mean maximal postoperative mouth opening
was 35.0+9.6 mm after postoperative supportive therapy. The
mean postoperative follow-up period was 16.1 months, with
a range between 1.0 and 72.0 months.
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Table 3. Quality assessment for every included case report or case series

No. Study 1 2 3 4 5 6
1 Acharya et al.” (2017) + ? + + + +
2 Akan and Mehreliyeva® (2006) + ? + ? ? +
3 Baraldi et al.” (2010) + + + + + +
4 Bayar et al.” (2012) + + + ? ? -
5 Bronstein and Osborne™ (1984) + + - + ? +
6 Capote et al.” (2005) + + + + _
7 Choi et al.”* (2013) + + ? + ? +
8 Colquhoun et al.”” (2002) + - ? ? - -
9 Costa et al.'® (2012) + + + + +
10 de la Torre et al.™ (2001) + ? + ? ? -
11 Duffy* (1980) + ? + + - -
12 Fernandez Ferro et al.*’ (2008) + ? + + + +
13 Fitzpatrick® (1970) + ? + + + +
14 Galié et al.*' (2010) + ? + + + +
15 Gerbino et al.* (1997) + ? + + + +
16 Ghazizadeh et al.® (2017) + ? + + - -
17 Giacomuzzi et al.* (1986) + ¥ ¥ + + "
18 Gibbons et al.* (2001) + ? + ? ? ?
19 Gibbons and Abulhoul®' (2007) + ? + + + ?

20 Hayter and Robertson** (1989) + + + + — +

21 Huang et al.* (2020) + ? — + _ +

22 Inoue et al.** (2020) + ? + + ? +

23 Khadembaschi et al.” (2020) ? + + + + +

24 Kim et al."” (2014) ? ¥ _ + v "

25 Kraut" (1985) + ¥ + + + +

26 Kreutz and Sanders™ (1985) + ? + + + +

27 Lee and Chung' (2012) + ¥ _ + _ +
28 Leovic et al.”’ (2006) + + ? ? ? ?
29 Loh et al.”’ (1997) + ? + ? ? +
30 Lucaya et al.> (1982) + ? - ? ? ?
31 Mano et al.”* (2005) + + + + + +
32 McLoughlin et al.* (1995) + 2 + 2 2 -
33 Monevska et al.”* (2016) + + + ? ? +
34 Monks™ (1978) ¥ ¥ + + + +
35 Puche et al.** (2012) + + + + ? "
36 Ramalho-Ferreira et al.”* (2011) + + + + + +
37 Romano et al.”® (2017) ? - + + _ _
38 Rowe”” (1963) ? + + _ i _
39 Satoh et al.” (2006) ? + + + + +

40 Schneble et al.” (2019) + + - + ? +

41 Shurman® (1975) + ¥ _ _ 9 9

42 Smyth and Wake' (1994) ? + + + + +

43 Starch-Jensen and Kjellerup® (2017) + + + + + +

44 Tavassol et al.” (2012) + + — _ ? 9

45 Tieghi et al.” (2005) + + + + + +

46 Totsuka and Fukuda® (1991) + + + + + +

47 Tucker et al.%' (1984) ? + + + + +

48 Turk et al.”? (1999) ¥ — _ ? _ +

49 Utsman et al.% (2013) + + ? ? ? -
50 Wallender et al.”* (2015) + + + - + +
51 Wenghoefer et al.”* (2008) + + + ? - -
52 Yamaguchi et al.”* (1998) + + + + + +
53 Yoshida et al.** (2008) ? + + + 2 +
54 Yura et al.”® (2009) + + + + + +
55 Zhong et al."” (2009) ? + + + + +

Refer to Table 2 for the content of questions 1 to 6.
Griet L.L. Parmentier et al: A systematic review of treatment and outcomes in patients with mandibular coronoid process hyperplasia. J Korean Assoc Oral Maxillofac Surg 2022

Progressive limitation of maximal mouth opening is the
hallmark of MCPH. Restricted mouth opening, a hard end
feel when opening the mouth, pain or slight asymmetry in the
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IV. Discussion

zygomatic area, and no improvement of symptoms despite re-
peated conservative treatment are clinical signs suspicious for
MCPH". Patients with mouth opening limitation who have
no symptoms related to a temporomandibular or masticatory

muscle disorder after initial clinical and radiographic exami-
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nations should undergo CT for a more accurate diagnosis.

A considerable difference between the age of onset of the
first symptoms and the age of diagnosis is noted in the litera-
ture™’. We confirm these findings with a mean difference of
7.92 years in our study. As a rare condition with often pain-
less progressive restricted mouth opening, MCPH is prone
to underreporting, misdiagnosis, and delayed diagnosis™. In
patients with limited mouth opening, temporomandibular dis-
orders typically are considered first”.

In 1963, Rowe’’ was the first to classify MCPH as uni- or
bilateral. Izumi et al.”’ classified MCPH into three categories
(high, middle, low) by radiologically evaluating the tip of the
coronoid process in relation to the zygomatic arch.

A coronoid/condyle ratio of <1.0 has been proposed as
the definition of normal anatomy®. A CT scan can provide
detailed imaging of the coronoid process and its anatomical
relation with the zygomatic bone. A scan performed in the
maximal mouth opening position can be useful to locate the
exact location of interference and can provide added value in
surgical planning™,

Evaluation of the coronoid process is commonly performed
based on CT images. Due to development in radiographic im-
aging, lower-dose CBCT is more frequently performed and
can also be used for this assessment.

Osteochondromas or osteomas can cause unilateral coro-
noid hyperplasia and might present with similar symptoms,
but their radiological and histological characteristics reveal
difference from true MCPH. These neoplasms of the coro-
noid process should not be termed unilateral coronoid hyper-
plasia since there are no histological features of neoplasia in
MCPH, but they show histologically normal bone with ab-

s 242872
normal bony elongation

. In most patients diagnosed with
unilateral MCPH, some abnormality was also detected on the
contralateral coronoid process".

The aim of treatment of MCPH is restoration of mouth
opening and maintenance of a long-term and stable result™.
Ineffective long-term conservative treatment from misdiag-
nosis of MCPH can lead to unsatisfied patients and patient
discomfort with loss of quality of life but also to important
health risks'"”. Therefore, an early diagnosis of this entity is
important. A point of interest is that TMD and MCPH can co-
exist in the same patient and lead to undiagnosed MCPH"".
The treatment of coronoid process hyperplasia is primarily
surgical, since the problem is mechanical due to interference
by the zygomatic arch'®*,

Coronoidectomy was the treatment of choice in 95.6% of

the included surgically treated cases in this study. This proce-

A systematic review of treatment and outcomes in patients with MCPH

dure involves removal of the osteotomized coronoid process
and stripping of the insertion of the temporalis muscle. Some
authors preferred coronoidotomy with the osteotomized coro-
noid segment remaining in situ. This technique shows a good
outcome, but a limited number of cases have been reported.
Coronoidotomy requires less tissue manipulation, reducing
tissue damage and scarring and is considered less invasive*®.
To avoid reattachment of the osteotomized coronoid process,
Chen et al.”

a gap coronoidotomy.

modified their surgical technique by performing

The intraoral surgical approach is preferred in most cases.
It has the advantages of providing sufficient access in most
cases without producing an extraoral scar and reduces the
risk of damage to the branches of the facial nerve. The com-
plications are postoperative hematoma formation and post-
operative fibrosis®'">. An endoscopically-assisted approach
can reduce the complications associated with the intraoral
approach’®.

The extraoral coronal approach allows the ability to resect
the inferior muscle belly of the temporalis muscle more thor-
oughly, since aberrant activity of the temporalis muscle can
contribute to development of MCPH"',

It can be difficult to determine the best timing of surgery
for MCPH in infants or children. If surgery is performed at an
early age, clinical improvement of trismus will be achieved,
although postoperative recurrence and dysgnathia are pos-
sible”. However, most authors agree that, except in patients
with very severe limitation of mouth opening, it is best to per-
form the operation once growth has finished to avoid recur-
rence, deformity, or restricted mobility of the mandible””.
Thus, in mild cases, surgical intervention should be delayed
until skeletal maturity®”. Relapse can be induced by persistent
underlying causes of coronoid hypertrophy, postoperative fi-
brosis, or an inadequate physiotherapy program™. Change in
muscular activity due to detachment of the temporalis muscle
and postoperative fibrosis can lead to displacement of the
mandible, malocclusion, and an anterior open bite*>*>*.

After surgical intervention, continuous and active postop-
erative physiotherapy is key for successful treatment with
a long-term result'>”. Obtaining a satisfactory outcome de-
pends largely on proper postoperative rehabilitation. Regular
and long-term follow-up is important to assure patient com-
pliance and postoperative physiotherapy. Regrowth of the
previously resected coronoid process, hematoma formation,
15,34‘41. It iS

recommended to start physiotherapy between three days and
56,77

or fibrosis can lead to an unsatisfactory prognosis
seven days postoperatively”'. Active physiotherapy should
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be continued for at least 6 months for satisfactory results.
Postoperative cases with limited mouth opening caused by
fibrosis secondary to incorrect reorganization of a hematoma
at the site of operation and even recurrence in the growth of
the coronoid process have been described. Regrowth of a
hyperplastic coronoid process can be explained by fibrosis
of a postoperative hematoma showing pathological calcifica-

. 10,75
tion

. Poor compliance for postoperative physiotherapy
is associated with increased risk of relapse. Compliance for
physiotherapy has a bimodal distribution; patients younger
than 2 years old and older than 16 years had better postopera-
tive results”. Lefaivre and Aitchison™ noted that long-term
physiotherapy might be the most important variable in long-
term postoperative results and advised postponing interven-
tion in children until optimal cooperation is possible.

Therabite and other appliances have been used to improve
limited mouth opening and also to stretch fibrotic tissue
around the jaws and prevent further trismus’'. Importantly,
the use of a Therabite in treatment of uni- or bilateral MCPH
is only useful as a supportive treatment after surgical inter-
vention, since the responsible mechanical obstruction needs
to be removed to obtain acceptable maximal mouth opening.
Postoperatively, patients must be educated about the impor-
tance of physiotherapy and the use of the Therabite device
since postoperative tissue scarring can compromise the ob-
tained maximal mouth opening®*®.

In the literature, the results after coronoidectomy were
generally disappointing™. However, one must consider the
definition of a disappointing result. The DC/TMD protocol
considers an unassisted maximal mouth opening of 35 mm or
greater or an assisted maximal mouth opening of 40 mm or
greater to be a normal interincisal distance™. Others consid-
ered a mouth opening of 30 mm or greater to be a successful
result. However, the postoperative result in studies varies
in a range of 30-35 mm and is not consistent to calculate an
overall success rate. More important is the clinical result and
subjective patient satisfaction and quality of life, which are
not always proportionate to the objective findings. Notably,
in most studies, it is not mentioned if the reported maximal
mouth opening is assisted or unassisted. A more uniform sys-
tem to report these measures would be helpful to investigate
these findings more thoroughly.

In this review, we included only case reports and case
studies, which might contribute to reporting bias. Additional
research including more cases with a higher level of evidence
is necessary to confirm these findings.
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