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The act of elevating the mandible, or the upward movement of the lower jaw,
is a fundamental function involved in chewing, speaking, and various other
oral activities. Understanding which muscles work together to perform this
essential movement provides insight into the complex biomechanics of the jaw.
The two primary muscles that work synergistically to elevate the mandible are
the masseter and the temporalis. These muscles coordinate seamlessly to
produce the powerful bite force necessary for mastication and other
mandibular movements.

Overview of Mandibular Elevation

Mandibular elevation is primarily responsible for closing the mouth after it
has been opened. This movement is complex, involving several muscles working
in harmony. While other muscles may contribute to mandibular movements such
as protrusion, retrusion, and lateral excursions, the focus here is on the
muscles that specifically elevate the mandible.

Primary Muscles Involved in Elevation of the
Mandible

Masseter Muscle

The masseter is a thick, rectangular muscle located on the lateral side of
the mandibular ramus. It is one of the strongest muscles involved in
mastication. Its main functions include:

- Elevating the mandible
- Closing the jaw
- Assisting in protrusion and retraction depending on the fibers involved

Anatomical Features:

- Origin: Zygomatic arch
- Insertion: Lateral surface of the mandibular ramus and angle
- Innervation: Mandibular nerve (V3)



Temporalis Muscle

The temporalis muscle is a broad, fan-shaped muscle situated on the temporal
fossa of the skull. It plays a vital role in elevating and retracting the
mandible. Its key features include:

- Elevating the mandible during powerful bites
- Retracting the mandible when the jaw is protruded

Anatomical Features:

- Origin: Temporal fossa
- Insertion: Coronoid process and anterior border of the mandibular ramus
- Innervation: Mandibular nerve (V3)

Synergistic Action of Masseter and Temporalis

The combined action of the masseter and temporalis muscles allows for
efficient and powerful mandibular elevation. This synergy ensures:

- Increased bite force
- Precise control during mastication
- Stability of the jaw during various movements

How They Work Together:

1. Initial Closure: As the jaw begins to close, both muscles contract
simultaneously.
2. Force Generation: The masseter provides a strong upward force, especially
during heavy biting.
3. Retraction and Stabilization: The temporalis contributes to retracting the
mandible when needed, maintaining stability.
4. Coordination: During different phases of chewing, these muscles work in a
coordinated manner to adjust the height and force of mandibular elevation.

Additional Muscles Assisting in Mandibular
Elevation

While the masseter and temporalis are primary, other muscles may assist or
stabilize mandibular elevation in specific contexts.

Medial Pterygoid

- Works with masseter to elevate the mandible
- Contributes to grinding movements
- Originates from the pterygoid fossa and inserts into the medial surface of
the mandibular angle



Suprahyoid Muscles

- Assist in mandibular elevation when the hyoid bone is stabilized
- Include muscles like the mylohyoid, geniohyoid, and digastric

Biomechanics of Mandibular Elevation

Understanding the biomechanics involves examining how these muscles generate
force and coordinate during mouth closure.

Key Factors:

- Muscle strength: Masseter is the strongest jaw elevator.
- Fiber orientation: The orientation of muscle fibers influences movement
direction and force.
- Jaw position: The position of the mandible (e.g., open or closed) affects
muscle engagement.
- Neurological control: The trigeminal nerve (cranial nerve V) controls the
innervation, coordinating muscle activity.

Clinical Significance of Muscle Synergy in
Mandibular Elevation

Proper functioning of the masseter and temporalis is crucial for:

- Effective mastication
- Speech articulation
- Maintaining jaw stability

Disorders affecting these muscles can lead to:

- Temporomandibular joint (TMJ) dysfunction
- Malocclusion
- Muscle hypertrophy or atrophy

Common Conditions:

- Bruxism (teeth grinding) affects muscle health and strength
- TMJ disorders may impair muscle coordination
- Myofascial pain syndrome involving masseter or temporalis

Evaluating and Strengthening the Muscles
Involved

Proper assessment of these muscles is essential in diagnosing masticatory
issues. Techniques include:

- Clinical palpation
- Electromyography (EMG)
- Imaging studies



Strengthening exercises:

- Resistance biting exercises
- Isometric jaw clenching
- Relaxation techniques for muscle balance

Conclusion

In summary, the masseter and temporalis muscles work synergistically to
elevate the mandible, enabling essential functions like chewing and speech.
Their coordinated activity maximizes force generation and stability during
mandibular movements. Understanding their anatomy and biomechanics not only
enhances our knowledge of jaw function but also aids in diagnosing and
managing temporomandibular disorders and other masticatory system issues.
Maintaining the health and strength of these muscles is vital for optimal
oral function and overall craniofacial health.

Frequently Asked Questions

Which two muscles work synergistically to elevate the
mandible during biting?

The masseter and temporalis muscles work together to elevate the mandible
during biting and chewing.

How do the lateral pterygoid muscles contribute to
mandibular elevation when working with synergistic
muscles?

While primarily responsible for protrusion and depression, the lateral
pterygoid can assist in mandibular elevation when coordinated with muscles
like the temporalis and masseter during complex movements.

Can the medial pterygoid muscle act synergistically
with the masseter to elevate the mandible?

Yes, the medial pterygoid works alongside the masseter to elevate and close
the jaw, especially during forceful biting.

What is the role of the temporalis muscle in
mandibular elevation when working synergistically?

The temporalis muscle elevates the mandible and retracts it when working
synergistically with the masseter, aiding in powerful jaw closure.

Are there any muscles that can assist in mandibular
elevation besides the primary elevators?

Yes, muscles like the medial pterygoid and the superficial fibers of the



temporalis can assist in elevating the mandible during certain movements.

Why is understanding muscle synergy important in
treating TMJ disorders?

Understanding how muscles work together to elevate the mandible helps
clinicians develop targeted therapies to improve jaw function and reduce pain
in TMJ disorders.

Additional Resources
What Two Muscles Can Work Synergistically To Elevate The Mandible

Understanding the biomechanics of jaw movements is fundamental in fields such
as dentistry, maxillofacial surgery, physical therapy, and even
anthropological research. Among the various movements of the mandible,
elevation—raising the lower jaw to close the mouth—is a complex process that
involves multiple muscles working in concert. The primary muscles responsible
for elevating the mandible are the temporalis and the masseter. These two
muscles often work synergistically, meaning they coordinate their actions to
produce efficient and powerful jaw elevation. Their collaboration is
essential not only for basic functions like chewing and speaking but also for
maintaining jaw stability and overall oral health.

---

Overview of Mandibular Elevation

Before diving into the specifics of the temporalis and masseter muscles, it
is crucial to understand the general mechanics of mandibular elevation. The
mandible (lower jaw) is a movable bone that plays a vital role in mastication
(chewing), speech, and facial expression. Elevation of the mandible involves
closing the mouth, which requires forceful contraction of specific muscles.

The process is primarily facilitated by:

- Prime Movers: The main muscles responsible for elevation.
- Synergists: Assist the prime movers in producing movement.
- Antagonists: Muscles that oppose elevation, such as the lateral pterygoid
during closing.

The primary muscles involved in elevation are the temporalis, masseter, and
medial pterygoid, with the temporalis and masseter being the most
significant.

---

The Temporalis Muscle



Location and Anatomy

The temporalis is a broad, fan-shaped muscle located on the side of the head,
covering much of the temporal bone. It originates from the temporal fossa—a
shallow depression on the lateral surface of the skull—and inserts onto the
coronoid process of the mandible. Its positioning allows it to exert a
powerful upward and backward pull on the mandible.

Function in Mandibular Elevation

The temporalis acts as a prime elevator of the mandible. When contracted:

- It elevates the mandible, closing the jaw.
- The posterior fibers contribute to retrusion (pulling the jaw backward).
- The muscle's strength is especially significant during forceful biting or
chewing.

Features and Pros/Cons

- Pros:
- Provides significant force for jaw elevation.
- Contributes to mandibular retrusion, aiding in complex movements.
- Cons:
- Overactivity can lead to temporomandibular joint (TMJ) disorders.
- Its large size can sometimes cause tension headaches if overly tense.

---

The Masseter Muscle

Location and Anatomy

The masseter is a thick, rectangular muscle situated on the lateral aspect of
the jaw. It originates from the zygomatic arch (cheekbone) and inserts onto
the lateral surface of the mandibular ramus and angle. Its strategic position
allows it to exert a powerful vertical force.

Function in Mandibular Elevation

The masseter is often regarded as the strongest muscle in the jaw in terms of
force production. When contracted:

- It elevates the mandible, closing the mouth.
- It assists in protrusion and lateral movements during mastication.
- It stabilizes the mandible during biting.



Features and Pros/Cons

- Pros:
- Generates high bite force essential for crushing food.
- Provides stability during jaw movements.
- Cons:
- Overdevelopment can cause facial asymmetry or hypertrophy.
- Excessive tension may contribute to TMJ pain or bruxism.

---

Synergistic Action of Temporalis and Masseter

Mechanism of Collaboration

The temporalis and masseter muscles work in concert to produce forceful
mandibular elevation. During activities like chewing, both muscles contract
simultaneously, ensuring:

- Efficient closing of the jaw.
- Generation of sufficient force for breaking down food.
- Maintenance of jaw stability during lateral and vertical movements.

Their synergistic action is vital for the smooth functioning of masticatory
movements. The coordination allows for both powerful force generation and
fine control, such as in speech or delicate biting.

Functional Significance

- Chewing Efficiency: The combined strength of these muscles allows humans to
chew a wide variety of foods efficiently.
- Jaw Stability: Their cooperation ensures the jaw remains stable during
various movements, reducing wear and tear on the TMJ.
- Force Distribution: Sharing workload prevents overuse of a single muscle,
decreasing injury risk.

Neurological Control

The muscles are innervated mainly by the mandibular nerve (V3), a branch of
the trigeminal nerve. Central pattern generators in the brainstem coordinate
their activity, allowing rhythmic and synchronized movements necessary for
mastication.

---

Comparison and Interaction



| Aspect | Temporalis | Masseter |
|---------|--------------|----------|
| Origin | Temporal fossa | Zygomatic arch |
| Insertion | Coronoid process | Ramus and angle of mandible |
| Main Function | Elevation, retrusion | Elevation, protrusion, lateral
movements |
| Strength | Powerful elevator | Very powerful elevator |
| Location | Side of the skull | Lateral face |

Synergistic Features:

- Both muscles insert on the mandible, allowing them to generate upward
force.
- Their contraction is often simultaneous during jaw closure.
- They can compensate for each other if one is weakened, maintaining
functional mandibular elevation.

---

Clinical Relevance of Their Synergy

Understanding the cooperative function of the temporalis and masseter muscles
is crucial in diagnosing and treating various conditions:

- Temporomandibular Joint Disorders (TMD): Imbalanced or hyperactive muscles
can cause pain or joint dysfunction.
- Bruxism: Excessive grinding involves overactivation of these muscles,
leading to hypertrophy and pain.
- Rehabilitation: Post-surgical recovery often focuses on restoring balanced
muscle activity.
- Orthodontic and Prosthodontic Planning: Proper muscle function is essential
for appliance stability and effectiveness.

---

Training and Modulation of these Muscles

In physical therapy and sports medicine, strengthening or relaxing the
temporalis and masseter muscles can improve jaw function and reduce
discomfort.

Training Methods:

- Strengthening exercises: Clenching, resisted jaw movements.
- Relaxation techniques: Myofascial release, massage, biofeedback.

Potential Risks:

- Overtraining can lead to muscle hypertrophy, pain, or TMJ problems.
- Imbalance between muscles may impair jaw movements.

---



Conclusion

The temporalis and masseter muscles are the primary synergistic agents
responsible for elevating the mandible. Their coordinated action ensures
effective mastication, speech, and overall oral stability. Their anatomical
positioning, strength, and neural control facilitate a fine balance between
force generation and fine motor control, which is essential for normal
function. Disruption in their synergy can lead to various dental and muscular
disorders, underscoring the importance of their harmonious functioning.
Whether in clinical diagnosis, rehabilitation, or understanding evolutionary
adaptations, the collaboration of these two muscles remains a fascinating
example of muscular synergy in human anatomy.
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