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INTRODUCTION:  Pain in  the  soft palate  and  pharynx  can originate  from  numerous  related  anatomical
structures.  Therefore,  the  diagnosis  of patients  who  complain  of  pain  in these  areas  is  also  difficult  and
challenging.  One  of  the  anatomic  disorders  that  causes  pain  and  discomfort  in  this  region  is pterygoid
hamulus  elongation  syndrome.
PRESENTATION  OF  CASE:  We  report  a rare  case of pterygoid  hamulus  elongation  with  persistent  sharp
localized  pain  in  the hamular  region  radiating  to the  temporal  area  for  four  years  that  was  treated
successfully  by  surgical  resection  of  elongated  hamulus.
DISCUSSION:  Pterygoid  Hamulus  elongation  syndrome  is  a unique  disease  presenting  many  symptoms
Bursitis
Facial pain
Palatal muscles

in  the  palatal  and pharyngeal  areas.  May  caused  by  injury,  infection,  or  a pre-existing  condition.  The
diagnosis  of hamular  elongation  should  be  based  on  detailed  history,  clinical  examination,  and  correlation
with  radiographic  imaging.
CONCLUSION:  Due  to the  rarity,  PHE  syndrome  should  be diagnosed  accurately.  Management  of  hamular
elongation  is either  surgical  or  conservative  but resection  of  the  pterygoid  hamulus  is  usually  preferred.

© 2020  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Pterygoid hamulus elongation syndrome is a rare condition
that existed around 1% of humanity [1]. It may  produce pain
radiating to the soft palate, oropharynx, and temporal area. It gener-
ates a similar symptomatic manifestation as trigeminal neuralgia
impacted third molar, stylohyoid ligament classification, salivary
gland tumors, cysts, and otitis media [2]. Thereby, the diagnosis of
the PH is problematic and challenging based mainly based on exclu-
sion. Some authors have suggested infiltration of local anaesthesia
can be an excellent diagnostic aid when differentiating hamular
pain from possible causes as trigeminal neuralgia [3]. At the same
time, the presence of a tender erythematous bony prominence
excluded the need for local anaesthetic infiltration. Besides, the
presence of an elevated soft-tissue area is not enough for diag-
nosis, as authors have previously found asymptomatic elongated
hamulus as swelling in this region [4]. Treatment may  be either
conservative or surgical, depending on the actual cause of the pain
[1]. The hamular zone needs special clinical assessment because of

the wide variety in the differential diagnosis, and due to its complex
anatomy Thereby, Clinicians should understand the anatomy, etiol-
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gy, clinical features, and differential diagnosis for the management
f pterygoid hamular elongation [3,5].

This case report has been reported in line with the SCARE 2018
riteria [6].

. Case presentation

A fifty-five years old female patient presented to the Maxillofa-
ial Department at Nasser Institute for Treatment and Research in
airo-Egypt.With a chief complaint of tiny bony swelling in the left
rea of the soft palate. With no history of trauma or injury. However,
fter being asymptomatic for four years, in 2019, the patient noticed
hat the swelling became painful with a burning sensation in the
egion of the left palate radiating to her left head & neck regions.
ain becomes worse when she touched the area with her tongue
r finger. This tiny projection became very painful, and she had
een under treatment that involved administering several medi-
ations like antibiotics and nonsteroidal anti-inflammatory drugs
ver the past year for otic pain and has several appointments at
torhinolaryngology clinics. The patient reported that pain radi-
ting to the left temporal area causing headache which kept her
wake at night our clinical oral examination is made by oral access,

anually with a blunt instrument carefully touching the posterior

nd medial zone of the maxillary tuberosity. The reported pain is
requently localized to the ear zone, but it must be asked if a local
r referred pattern is present during the examination, palpation
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ated pterygoid hamulus at the area of chief complaining.
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Written informed consent was  obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request (Figs. 1–3).
Fig. 1. Computed tomography scans showing elong

procedure was very painful for the patient. A palpable spike was
felt in the left soft palate just medial and posterior to the maxil-
lary tuberosity. The overlying palatal mucosa was of normal shape,
texture, and color. On palpation, the spike under the soft palate
mucosa was hard, resulting in a burning sensation of the hard and
soft palate.

Finally, we requested a CT scan to confirm the diagnosis and
made a correlation with clinical examination. We  tried a single
corticosteroid injection at the site of hamulus elongation, but it
failed to cure the symptoms and pain persisted. Thereby, the patient
asked for surgical intervention, the procedure explained carefully
for the patient, and consented for publication of this case report
and accompanied photographs. The surgical procedure consisted
of multiple steps performed under strict aseptic precautions under
general anaesthesia with nasotracheal intubation was performed
then injection of local anaesthesia with vasoconstrictor at the site
of pterygoid hamulus, slit incision over the area of pterygoid hamu-
lus was done to expose the spike then resection of hamulus by bone
rounger and Smoothening of sharp bony edges with a bone file fol-
lowed by irrigation of the wound with normal saline and complete
hemostasis was  achieved and primary closure was  performed. Then
suturing with resorbable suturing material vicryl 3-0. There were
no complaints postoperatively, and the patient was  discharged the
next day following surgery with necessary post-operative medica-
tions as analgesic and mouth wash.
82
ig. 2. Preoperative intraoral photograph, Circle indicates an area of tenderness on
alpation.

.1. Consent
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Fig. 3. The resected pterygoid hamulus measured 9 mm in length.

3. Discussion

Pterygoid hamulus syndrome is a rare condition, with nearly 40
cases reported till now [7]. Symptoms are thought to be caused by
underlying bursitis or osteophytes while from an anatomical point
of view pterygoid hamulus is a unique, sandwich-shaped structure,
which is made up of a denser medial plate made of compact bone
and a finer lateral plate [1,8]. These plates communicate with each
other by trabecula. The average length of the left hamulus is 5.0
mm,  and that of the right is 4.9 mm in normal individuals [9,10].
There is no consensus on the etiology of this syndrome till now,
but one of the following might be responsible to cause PHE, as two
theories are trying to explain the pterygoid hamulus elongation
syndrome. The first one depends on the topography of PH, and its
structure is considered the main cause of the chronic pain. How-
ever, there is another syndrome termed pterygoid Hamulus bursitis
(PHB), Bursae are fluid-filled compacted sacs with synovial fluid
that acts as a cushion between bones, tendons, joints, and muscles
[11,3]. Thereby, (PHB) is due to Bursitis of the tensor veli palatini
while in pterygoid hamulus elongation, there is an osteophyte elon-
gation of the pterygoid hamulus [12,1]. The pain may  spread to the
temporal region or neck simulating tension headache or imitating
dental disease [13,9]. There are also cases of PHE spreading of pain
to the orbital area, the pain may  move apart to half of the face in the
literature [10], PH morphology may  be correlated to the develop-
ment of Muscles attached to the Hamulus exert on it a dorsal and
medial pressure while in contrast, the pterygomandibular raphe
exerts pressure in dorsal and lateral direction.

Most forces bending the PH in the medial direction. Therefore,
the huger thickness of the medial plate of the pterygoid process
is correlated to a greater pressure produced by numerous forces
[14,8]. While the second theory that tries to explain the pain on
theses area depend on the fact that Bursitis can be triggered by
an injury, infection, or a pre-existing condition. Minor infection
or trauma can produce an increase in the amount of bursa fluid,
leading to an expansion of the bursa causing pain and limitation
in movement [3,9]. Bursitis produced by an injury mostly takes
time to develop. Traumatic injury is very common in the hamular
bursitis patients [15]. Anaesthesia intubation, swallowing a huge
bolus, yawning, overextended maxillary prosthesis as a complete
or partial denture, and the traumatic hitting during teeth brush-
ing, all of these can produce this pathological condition. Individuals
with extra prominent hamular are recognized to be more liable

to mechanical trauma [3]. The expression of pterygoid Hamulus
syndrome was first described as a source of pain in the palatal
and pharyngeal regions produced by an atypically shaped ptery-
goid Hamulus by Hjorting Hansen [16]. Bursitis of the tensor veli
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alatini muscle produced by an osteophyte on the pterygoid hamu-
us, or bursitis of the tendon of the tensor veli palatini muscle as
t twists around pterygoid hamulus depending on the repetition of

inimal trauma to the overlying soft tissue. Thereby, we  suggested
hat as reported in our case the cause of pterygoid hamulus elonga-
ion syndrome mainly depends on the first theory which suggests
he tomography and anatomical structure variation to be the main
ause of PHE as our patient doesn’t exposed to any source of trauma
r infection along this period. The diagnosis of the PHE depends on

 comprehensive discussion with clinical and radiographic assess-
ent of the head and neck region due to the rarity of the disease,

xclusion from the diagnosis becomes a rule rather than the excep-
ion with focusing on the oral cavity, hard and soft palate, upper
ental arch, maxillary tuberosity, temporomandibular joints, and
asticatory muscles [16,10]. As the differential diagnosis of ptery-

oid hamulus elongation syndrome may  include Elongated styloid
rocesses (Eagle’s syndrome), Parotid gland tumors, Existence of

 foreign body, and Impacted third molar [17,16]. conventional
adiographic imaging such as lateral cephalometric, submentover-
ex, and advanced imaging including computed tomography scan in
xial and coronal planes with three-dimensional views can be used.
ecause of the availability of advanced imaging modalities such as
BCT, measurements of the length and inclination became more
ossible so CBCT should be desired over a CT image when possible
16,18]. Generally, there is no accepted protocol in the management
f the PHE for calming treatment, the local trauma origin must be
liminated, and a soft diet is recommended. Injection of synthetic
ortisone into the Hamulus region can be an extra choice of con-
ervative treatment [5]. As the Conservative approaches (Medical)
ased on patient education, dietary counseling, and avoidance of
oft palate irritation. When medical treatment fails, surgical treat-
ent should be established [13,14,1].

. Conclusions

Pterygoid hamulus elongation is a source of pain in the
alatopharyngeal area, which may  cause radiating pain in the max-

lla, which could be misleading in diagnosis due to unpopularity and
ifficulty in clinical judgment. Evaluation of patients with orofacial
ain should be done meticulously to identify the precise nature of
ain. As pain in the maxillofacial region may  be caused by many

actors such as odontogenic and non-odontogenic pathology, or
ariation in anatomical structure as through the assessment should
e based on the clinical examination and radiographic imaging
hen needed.
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17] H. Öztunç , B. Evlice, U. Tatli, A. Evlice, Cone-beam computed tomographic

evaluation of styloid process: a retrospective study of 208 patients with
orofacial pain, Head Face Med. 10 (5) (2014).

18] L. Montalbetti, D. Ferrandi, P. Pergami, F. Savoldi, Elongated styloid process
and  Eagle’s syndrome, Cephalalgia 15 (1995) 80–93.
uted under the IJSCR Supplemental terms and conditions, which
on in any medium, provided the original authors and source are

https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5fabbc5b9b5913001574520c/
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30913-5/sbref0090
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Pterygoid hamulus elongation syndrome
	1 Introduction
	2 Case presentation
	2.1 Consent

	3 Discussion
	4 Conclusions
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


