Romanian Journal of Oral Rehabilitation

Vol. 17, No.1 January-March 2025

CLINICAL IMPLICATIONS OF SUGAMMADEX AND OTHER
MUSCLE RELAXANTS IN PATIENTS WITH HYPERCONTRACTION
IN THE CRANIAL TERRITORY AND MASTICATORY MUSCLES.
PART 2-CLINICAL EXAMINATION

Lucian Stefan Burleal* ,Doriana Agop Forna ?*,Laura Elisabeta Checherita **, Tudor
Hamburda 3+ ,Maria Antonela Beldiman #*, Larisa Tarevici **,Bogdan Petru
Bulancea**

1Public Health and Management Department, Faculty of Dental Medicine, Grigore T. Popa University of
Medicine and Pharmacy, 16 Universitatii Street, 700115, Iasi, Romania;lucianburlea @yahoo.com(L.S.B.);

2 Department of Surgery , Discipline Dento-Alveolar Surgery, Anesthesia in MD Faculty of Dental Medicine,
Grigore T. Popa University of Medicine and Pharmacy, 16 Universitatii Street, 700115, lasi, Romania. ; e-
mail:doriana.agopforna@umfiasi.com(D.A.F)

3 Department of Odontology, Periodontology and Fixed Prosthesis, Faculty of Dental Medicine, Grigore T. Popa
University of Medicine and Pharmacy, 16 Universitatii Street, 700115, lasi, Romania. ;
laura.checherita@gmail.com(L.E.C.);tudor.hamburda@umfiasi.com(T.H.);larisatarevici(L.T)larisatarevici@yah
00.com;

Oral-Implantology, Dental Prostheses Technology and Removable Dentures, Faculty of Dental Medicine,
Grigore T. Popa University of Medicine and Pharmacy, 16 Universitatii Street, 700115, Iasi, Romania Maria
Antonela Beldiman (M.A.B)mariabeldiman@yahoo.com; Bogdan Petru Bulancea (B.P.B)

*Corespondence authors : Maria Antonela Beldiman (M.A.B)mariabeldiman@yahoo.com;
Laura Elisabeta Checherita ;laurachecherita@gmaiul.com)(L.EC.);

+ The author with the same rights as the first author.

Introduction neuromuscular  blockade induced by
Excessive muscle contraction in the cranial rocuronium  and  vecuronium.  Unlike
region, particularly in the masticatory muscles, conventional neuromuscular reversal agents,
is a significant clinical concern associated with sugammadex acts by encapsulating steroidal
temporomandibular disorders (TMD), bruxism, neuromuscular  blockers, ensuring  rapid
and dystonia. This condition is characterized by elimination without cholinergic adverse effects
increased muscle tension, pain, and restricted (Anderson & White, 2022). This unique
jaw mobility, resulting from neuromuscular mechanism has generated interest in its
overactivity, altered proprioception, and central potential off-label use for treating cranial
sensitization (Smith et al., 2020). muscle hyperactivity, particularly in patients
Limitations of Conventional Treatments resistant to standard therapies (Smith et al.,
Traditional muscle relaxants, including 2020).
benzodiazepines, baclofen, and tizanidine, as Objective of the Study This study
well as botulinum toxin injections, are widely systematically examines the pharmacological
used for managing muscle hyperactivity. impact , clinical applications, and therapeutic
However, these treatments present several benefits of Sugammadex in the management of
challenges: masticatory muscle hypercontraction,
e Prolonged neuromuscular effects that may comparing its effectiveness to other muscle
delay recovery (Jones & Miller, 2021). relaxants (Jones & Miller, 2021).
e Systemic side effects, including sedation Methodology This study includes clinical case
and dependency risks (Brown et al., 2019). studies and pharmacodynamic analysis of
e The necessity for repeated administration, sugammadex and other muscle relaxants in
reducing long-term patient compliance neuromuscular blockade reversal and muscle
(WHO, 2021). hyperactivity management.
Sugammadex as an Emerging Alternative Study Population The research focuses on 24
Sugammadex, a selective relaxant-binding patients (15 men and 9 women) from Mihail
agent, is primarily used to reverse Kogalniceanu Clinics in lasi, in collaboration
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with the Neurology- Department of the
Recovery Hospital and UMF Gr. T. Popa, lasi
and other clinics . All participants were
diagnosed with masticatory muscle
hypercontraction and indicated for
sugammadex treatment.

These patients demonstrated notable positive
responses to sugammadex when combined with
a structured rehabilitation program.

A comprehensive analysis of peer-reviewed
studies on sugammadex, its mechanism of
action, and its application in neuromuscular
blockade reversal.Comparison with
conventional muscle relaxants, including
benzodiazepines, baclofen, and botulinum toxin
(Smith et al., 2020).

Clinical Case Studies

e Baseline  assessments, including
electromyographic (EMG) recordings, pain
scales (VAS), and jaw mobility tests (ROM).

e Administration of sugammadex in
indicated doses, monitoring neuromuscular
recovery, pain relief, and jaw function
improvement (Jones & Miller, 2021).

e Integration with rehabilitation therapy,
including prosthetic adjustments,
physiotherapy, and pharmacological support
(Brown et al., 2019).

o Post-treatment evaluations at 1, 3, and 6
months to assess long-term efficacy.

Pharmacodynamic and
Response Analysis

e Analysis of sugammadex’s binding
kinetics and its rapid reversal of neuromuscular
blockade (Anderson & White, 2022).

! \

Clinical
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o Comparison of patient progress with
control groups receiving conventional muscle
relaxants.

o Statistical evaluation using VAS
(Visual Analog Scale).

All participants provided informed consent, and
the study followed ethical guidelines for clinical
research. Data confidentiality was maintained
according to institutional and international
standards (WHO, 2021)Etics of research  Nr
176/17 .04 2022. UMF Gr. T. Popa lasi.
Clinical Situation Overview.

The patient presents with a complex
diagnostic background, characterized by
various pathologies, and is currently
experiencing heightened levels of panic and
stress. Recently relocated for work to
maintain financial stability, this transition
has exacerbated her anxiety symptoms.
Symptoms and Diagnostic Insights

The patient exhibits significant anxiety-
related symptoms, particularly
hypermuscular contraction in the cervical
region (neck and head area). She
experiences panic attacks, which manifest
as intense fear, palpitations, and other
severe physical reactions.

Clinical examination

A demonstrative case of our patient T.C,60
years old,woman who is 1.65 meters tall and
weighs 75 kg. She lives in lasi, in an urban
environment, and works as a cleaning agent.
She has the habit of smoking.
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Fig.1.a,b.The posture of the batient ,the individual biochemical parameters and drug
schematic modality by general pathology of treatment

Reason for visit: The patient presents to the
rehabilitation clinic to restore the functions
of the stomatognathic system. She primarily
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has masticatory and aesthetic issues, with a
metal-ceramic restoration in association
with  a  skeletal prosthesis  after
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decimentation of fixed ceramic prosthesis
revien in our clinic for another treatment
plan .

Medical history:

Personal medical history: Physiologically,
the patient’s history 1is significant.
Pathologically, she has mitral insufficiency
and experiences dizziness(fig 1.a,b).
Dental medical history: The patient lost
her first teeth at ages 14 and 15 due to
caries; the teeth were extracted and treated.
She has chronic marginal periodontitis.
Two years ago, she received a removable

prosthesis and a metal-ceramic bridge (13-
22), along with endodontic-prosthetic
treatment.The patient has had multiple
extractions due to a multifactorial etiology,
with extended local areas of concern. She
suffers from chronic marginal periodontitis,
that modified treatment plan.

Family medical history: The patient's
mother passed away from a stroke.Father,
no data .

Family dental history: The patient's
mother wore a complete denture.Father ,no
information .

Fig.2. CInicaI examination: ipectio of the face and profile.

Facial inspection: -oval, slightly asymmetrical facial contour- proportionality of the facial

Extraoral facial examination

Local dental examination:

Profile inspection: convex profile; labial competence,lips normotrusif; nasolabial angle < 90°;
normal labial-mental bridge; gonial angle 102° approximately. Chin position: normogénie

Extraoral examination- Palpation :

Fig.4. Extraoral facial examination Profile inspection.

Superficial palpation: temperature- within normal limits; -sensitivity— normal; -humidity-

normal.

Deep palpation: bones and bone surfaces- intact, continuous, painless; trigeminal emergence
points— painless; ganglions groups- non-palpable; salivary glands— normal.
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Palpation of bone contours and trigeminal emergence points: painless.
Bone contours and surfaces: intact, continuous, painless(Fig. 5).

points.

Palpation of the ganglions system: (Fig.6).

= == : 4
Fig.5. Extraoral examination- Palpate: Deep palpation: -bones and bone surfaces and trigeminal emergence

Fig.6.secvential palpation of ganglionic system: occipitals, geniens, sub-angulo-mandibulars, submenton,

laterocervicals— sequentia- normal parametres .

i

Fig.7. Palpation of muscle groups sequential: temporal, buccinators, orbiculars, tongue, geniohioidians, latero-

cervical right-left — sequential.

Palpation of muscle groups: muscular
hypotonicity on median an internal
pterygoid, muscular hypertonicity of
temporal and masseter muscle (Fig.7).
Examination of TMJ

-TMJ inspection:

Static and dynamic inspection- no
deformation of the pre-tragic areas, color
changes or integrity, painless palpation.
Chin: normal position. Static inspection-
unchanged. Dynamic inspection- The
movement is asymmetrical, asynergistic,
and of inequal amplitude, without pain.
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Chin  excursion-  unchanged.  Chin
compression- painless. Mouth opening
width = 40mm.

-TMJ Palpation:

The trip of the condyles: The condyles are
in a normal position, centered in the glenoid
cavity, with no joint issues, as pressure on
the chin is not painful. During movement,
the condyles move asymmetrically and with
amplitude modified . (Fig.8).
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Fig.8.. TMJ Examination / TMJ inspection and complementary palpation investigation methods.with two fingers
and four fingers to complete the examination and observe that the condyle on one side starts moving before the
other and are unbalanced.the dysfunctional phenomenon of cracking and cruching .

Intraoral clinical examination:

Buccal orifice, lip texture— normal; lip
redness- preserved.

L. sup-St =2mm ; L.inf-St =3 mm ; Sn-St
=5 mm; St-Gn = 6 mm.

-Intraoral clinical examination:

Buccal orifice Cupid's bow: symmetrical,
continuous, well represented; Upper lip
filter: cleft lip: closed slit length: Ch-Ch=7
cm; Lip step: normal amplitude; mouth
opening = 42 mm. Opening symmetry:
aproximative normal.

-Intraoral clinical examination:

Fig. Examination of mouth opening and Cupidon's bow.

The examination of the labio-jugal mucosa
shows a normal appearance, coloration,
texture, and moisture level. The opening of
Stenon's duct is free from any pathological
formations, and the presence of linea alba is
noted.

The examination of the buccal vestibule
reveals it is free of pathological formations,
with a modification and resorption of the
alveolar crest.

The presence of the functional zone
Eisering right and left and also lateral area
functional zone , bucal and palatinal .
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Fig.10. Intraoral clinical examination: Taking measurment of craniomandibular relations and
antropometrichal measurments for establish that exist simetry or not ,Leonardo daVinci - Leonardo daVinci
modified , Boianov -Boianov modified being registered in normal parametres area.

The upper labial frenulum has an insertion
in the upper third, is thin, and has a high
attachment base, while the lower labial
frenulum has an insertion in the lower third,
is thin, and has a low attachment base.

The upper alveolo-jugal folds are absent,
and the lower alveolo-jugal folds are
present in two symmetrical folds, inserted at
teeth 33 and 43.

-Examination of the maxillary dental arch:
The shape is semi-elliptical, with the natural
arch interrupted by absent of the teeth 1.8,
1.6,15,14,23,2.4,25,2.6,and 2.8 .
Teeth 1.7 and 2.7 have cast crowns as
abutment teeth. Teeth 1.3, 1.2, 1.1, 2.1, and
2.2 each have metal-ceramic bridges.

LN /
Fig.11.Examination of the maxillary dental arch, presents shape continuity modified and also artificial and

interupted .

Examination of the mandibular dental arch:

The shape is parabolic, with the natural arch interrupted by the absens of the teeths 3.8, 3.6, 3.2,
3.1,4.6,4.7,4.8,and 4.1 . Teeth 3.7 and 3.5 have crowns, with 3.5 showing gingival recession.
Teeth 3.4 and 3.1 also show gingival recession. Teeth 3.3, 4.2, 4.3, 4.4, and 4.5 are present.

Fig.12. Examlnatlon of the mandlbular dental arch shape continuity modified and also mixt and interupted .
presense of prosthetichal potential space in frontal area and lateral in I1l cadran presence traited by metalo
ceramic prosthesis of the functional Fish area and also lateral area functional zone , bucal and oral in IV

cadran .

Examination of the periodontium:
Examination of the periodontium shows
that the gums have not an entire normal
color, contour, volume, and texture. Exist
the recession and pockets presence also
the radicular and cervical caries.

Examination of the periodontium reveals
that teeth 3.1 and 3.2 have vertical-
horizontal mobility, with a degree Il
mobility for both. There is bleeding upon
probing, indicating inflammation.
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Fig.13. Oral clinical examination.

Examination of static and dynamic
occlusion, importance for the functional
and treatment perspective following

morphologic support Maximum
intercuspation, and dynamic occlusion :,
protrusion — with position test and

movement test, also right and left laterality

correlation of the examination with the
Cristthensen phenomenon - this instability
which gives a difficult quantification of the
correct functional status and the use of
compromise situations in order not to create
additional harmful forces(Fig 14-16) .

Fig.14.Static occlusion -frontal view-maximum intercuspation

Dynamic occlusion:

Fig.16. A demonstration of protrusion .

We can finally investigate the relationship of the cranio mandibular cranio mandibular
relationship mandated by the occlusal relationship and muscle tone doubled by the impact of

the temporomandibular joint( Fig .17).
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Fig.17. Examination of the mandibular-cranial relationships posture relation and centric relation .

RESULTS AND DISCUTION

-Clinical Findings The assessment of 24
patients  identified masticatory  muscle
hypertonicity, occlusal imbalances, and
temporomandibular joint (TMJ) dysfunction as
predominant issues. Muscle stiffness and pain,
confirmed via palpation and electromyography
(EMG), impaired jaw mobility and daily
function (Smith et al., 2020; Jones & Miller,
2021). Additionally, edentulous areas and
disrupted dental arches influenced occlusal
stability, contributing to TMJ strain and
compensatory muscle adaptations (Brown et al.,
2019; Anderson & White, 2022). The presence
of malocclusion and postural misalignment
reinforced the neuromuscular connection
between occlusal dysfunction and systemic
posture changes (WHO, 2021), necessitating
effective treatment outcomes( Bledsoe, J.

M..2018, Bom, A,2009, Guilleminault,
C.,2017, Hunter, J. M. ,2017; Kaminska,
M.2017)

CONCLUSION The findings of this study
emphasize the complex interplay between
masticatory muscle hypertonicity, occlusal
imbalances, and TMJ dysfunction in
patients undergoing rehabilitation. The
presence of muscle stiffness, pain, and
restricted jaw mobility significantly
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impacted daily function, reinforcing the
need for an integrated therapeutic approach.
Incorporating sugammadex as part of a
multidisciplinary ~ treatment  strategy
demonstrated clinical benefits, including:

e Reduction in masticatory muscle
hypertonicity, leading to improved
comfort and function.

o Restoration of occlusal balance,
preventing further TMJ strain and
compensatory adaptations.

e Enhanced postural alignment,
addressing the systemic impact of
occlusal dysfunction (WHO, 2021).

These results highlight sugammadex as a
valuable pharmacological tool in the
management of muscle hyperactivity and
TMJ disorders, particularly when integrated
with prosthetic rehabilitation,
physiotherapy, and occlusal corrections
(Yildirim T,2020, Drake RE.2017, Dietschi,
D.,2000,. Papace C2021 ,Schnabl D,2018,
Carvalho  BAS,2020).Future  research
should explore long-term outcomes and
refine individualized treatment protocols to
optimize patient care (Anderson & White,
2022; Kim, J.,2020, Martyn, J. A. J.,2019).
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