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PATHWAYS

• PERIODONTAL PATHWAY 

• PERIAPICAL PATHWAYS



PATHOPHYSIOLOGY

PERIAPICAL

INFLAMMATORY EXUDATE

TISSUE BEAKDOWN

BONE RESORPTION

BONE CORTEX

SOFT TISSUE

AREOLAR CONNECTIVE TISSUE

PATH OF LEAST RESISTANCE







STAGES OF INFECTION

• INOCULATION

• CELLULITIS

• ABSCESS

• RESOLUTION



FASCIA
SUPERFICIAL FASCIA

DEEP CERVICAL FASCIA

ANTERIOR LAYER:  INVESTING FASCIA

PAROTIDO-MASSETERIC FASCIA

TEMPORAL FASCIA

MIDDLE LAYER:        STERNOHYOID-OMOHYOID DIVISION

STERNOTHYROID-THYROHYOID

VISCERAL DIVISION

BUCCOPHARYNGEAL

PRE-TRACHEAL

RETRO-PHARYNGEAL

POSTERIOR LAYER: ALAR DIVISION

PRE-VERTEBRAL DIVISION



FASCIAL LAYERS



SUPERFICIAL FASCIA

• Layer of connective tissue 

• Courses deep to 

subcutaneous tissue

• Superiorly attached to 

zygomatic process

• Inferiorly attached to 

thorax and abdomen



ANTERIOR LAYER OF 

DEEP CERVICAL FASCIA

• Also called the investing layer.

• Encloses the sternocleidomastoid 

muscle and trapezius muscle 

• Forms the border of 

submandibular space



Parotido-masseteric fascia

• Splits at the mandible to 

cover the masseter 

laterally

• Parotid gland 

posteriorly

• Medial pterygoid muscle 

medially

• Attaches to the pterygoid 

plates and sphenoids



TEMPORALIS FASCIA

• ATTACHES TO PERIOSTEUM OF 

ZYGOMATIC ARCH AND RAISES 

ABOVE TO FORM THE TEMPORALIS 

FASCIA

• SPLITS TO INVOLVE TEMPORAL PAD 

OF FAT AND TERMINATES AT 

SUPERFICIAL TEMPORAL CREST



MIDDLE LAYER OF DEEP 

CERVICAL FASCIA

• LAYERS WHICH COVERS 

STRAP MUSCLES OF NECK

• It SHOULD BE DISSECTED 

IN THE MIDLINE TO 

REACH THE TRACHEA OR 

THE THYROID

• DO NOT LIE IN ROUTE OF 

INFECTIONS



VISCERAL LAYER

• ABOVE THE HYOID BONE WRAPS AROUND LATERAL AND 

POSTERIOR SIDES OF THE NECK 

• IMPORTANT SPACES LIE HERE

• CALLED BUCCOPHARYNGEAL FASCIA

• BELOW HYOID BONE IT SURROUNDS TRACHEA ESOPHAGUS 

AND THYROID GLAND





POSTERIOR LAYER

• FORMS CAROTID SHEATH

• PREVERTEBRAL FASCIA INVESTS POSTERIOR NECK MUSCLES 

AND CERVICAL SPINAL COLUMN

• ALAR FASCIA FORMS INCOMPLETE PARTITION BETWEEN 

BUCCOPHARYNGEAL AND PREVERTEBRAL FASCIA







CLASSIFICATION OF SPACES

ACCORDING TO GRODINSKY 

AND HOLYOK CLASSIFICATION

SPACE 1-

SUPERFICIAL TO SUPERFICIAL FASCIA

SPACE 2-

BETWEEN STERNOHYOID  

OMOHYOID &     

STERNOTHYROID AND THYROHYOID

SPACE 3-

SUPERFICIAL TO VISCERAL DIVISION

SPACE 3A– CAROTID SHEATH



SPACE 4-

POTENTIAL SPACE THAT LIES 

BETWEEN ALAR AND 

PREVERTEBRAL DIVISIONS OF 

POSTERIOE LAYER

SPACE 4A-

POSTERIOR TO CAROTID SHEATH

SPACE 5-

PREVERTEBRAL SPACE

SPACE 5A-

POSTERIOR TO TRANSVERSE 

PROCESS OF VERTEBRAE





VESTIBULAR SPACE

• POTENTIAL SPACE BETWEEN THE ORAL MUCOSA AND MUSCLES 

OF FACIAL EXPRESSION

• POSTERIORLY LIMIT IS BUCCINATOR 

• ANTERIORLY INTRINSIC MUSCLES OF EITHER LIP 

• WELL LOCALISED DIFFUSE SWELLING IN THE BUCCAL VESTIBULE

• SWELLING MAY ELEVATE THE OVERLYING FACIAL STRUCTURES DUE  

TO EXIT OF DENTOALVEOLAR ABSCESSES



VESTIBULAR SPACE

• TREATMENT

• EXTRACTION/ RCT

• INCISION OVER THE MAIN 

BODY OF THE EDEMATOUS 

TISSUE



PALATAL SPACE

• BETWEEN PALATINE MUCOSA AND PALATINE BONE

• ARISES FROM PALATAL ROOTS OF MAXILLARY PREMOLARS 

AND MOLARS

• WELL LOCALISED SWELLING 

• EXTRACTION/ RCT

• INCISION



CANINE SPACE

• REGION BETWEEN ANTERIOR MAXILLA AND LEVATOR MUSCLES 

OVERLYING IT

• INFECTION FROM ROOT OF THE MAXILLARY CANINE, BUCCAL 

SPACE AND VESTIBULAR SPACE

• CHARACTERISED BY SWELLING  LATERAL TO THE NOSE WHICH 

OBLITERATES THE NASOLABAL FOLD

• GAP BETWEEN TWO MUSCLES CAUSE SPREAD OF INFECTION TO 

CORNER OF THE EYE



INCISION ABOVE CANINE IN  MUCOBUCCAL FOLD PARALLEL TP 

VESTIBULAR DEPTH

ANGULAR VEIN CAN GIVE RISE TO CAVERNUS SINUS THROMBOSIS



BUCCAL SPACE

BOUNDARIES

ANTERIORLY– MODIOLUS

POSTERIORLY-

PTERYGOMANDIBULAR RAPHAE

SUPERIORLY- ZYGOMATIC BONE

INFERIORLY– MANDIBLE

LATERALLY– SKIN

MEDIALLY- BUCCINATOR



Buccal space

Communicates with 

• Submasseteric space

• Infratemporal space

• Superficial temporal space

• Lateral pharyngeal space

• Pterygomandibular space

• Submandibular space



Buccal space

• Infection from upper premolars, lower premolars aNd 

lower molars

• Swelling deep to subcutaneaous tissues 

• Approaches 

extra-oral- submandibular approach

trans-oral- oral vestibule





Submandibular space

Boundaries

anteriorly- anterior belly of  digastric

posteriorly- posterior belly of digastric

superiorly- lingual and inferior mandible  

Inferior to attachment of myohyoid

Laterally- skin, superficial fascia,  platysma

Medially- mylohyoid,  hyoglossus  and styloglossus muscle







Submandibular space

COMMUNICATES WITH 

SUBMENTAL

SUBLINGUAL

LATERAL PHARYNGEAL SPACE  

ETIOLOGY IS FROM LOWER MOLARS

SWELLING IN THE SUBMANDIBULAR 

TRIANGLE.



Submandibular gland

• Swelling in the area of 

submandibular triangle

• Approach:

extraoral–

submandibular approach





Sublingual space

Boundaries

superiorly-

mucosa of the floor of  the mouth

inferiorly- mylohyoid muscle

laterally and anteriorly-

medial side of mandible

posteriorly- posterior border of  mylohyoid muscle

medially- intrinsic muscles of the  tongue and genioglossus



Sublingual space

• Communications with 

lateral pharyngeal and 

submandibular space

• Infections from lower 

molars, premolars, surgical 

trauma

• Characteristic feature is 

tongue is displaced 

superiorly resulting in 

airway embarrassment



Sublingual space

Intraoral approach

incision lateral to and parallel 

to the submandibular duct

Extraoral approach ALSO DONE BY  

SUBMANDIBULAR APPROACH



SUBMENTAL TRIANGLE

BOUNDARIES

SUPERIORLY- MYLOHYOID MUSCLE

INFERIORLY- SKIN , SUPERFICIAL 

FASCIA,  PLATYSMA MUSCLE

ANTERIORLy- INFERIOR BORDER OF 

MANDIBLE AND MENTALIS MUSCLE

POSTERIORLY- HYOID BONE AND 

LATERAL PHARYNGEAL SPACE



SUBMENTAL SPACE

INFECTIONS SPREADS FROM ANTERIOR 

MANDIBULAR TEETH, 

SUBMANDIBULAR SPACE ETC

CHARACTERISTIC FEATURE IS THE 

SWELLING OF THE CHIN WITH IN 

THE SUBMENTAL TRIANGLE



SUBMENTAL SPACE

INCISION IS MADE AT THE MIDLINE OF 

THE NECK PARAlLEL TO OR WITHin 

NECK CREASE JUST BELOW THE 

INFERIOR EXTENT OF THE ABSCESS

BLUNT DISSECTION THROUGH SKIN 

PLATYSMA, SUPERFICIAL FASCIA ETC

DRAIN TO BE PLACED



MASTICATOR SPACE

• COMPOSED OF 3 DISCRETE 

SPACES.

MASSETERIC SPACE

PTERYGOMANDIBULAR SPACE

TEMPORAL SPACE

• THE ANTERIOR LAYER OF DEEP 

CERVICAL FASCIA SPLITS AT THE 

INFERIOR BORDER OF THE 

MANDIBLE TO ENCLOSE THESE 

SPACES

• TRISMUS IS A CHARACTERISTIC 

FEATURE OF A MASTICATOR 

SPACE INFECTION



MASSETERIC SPACE

BOUNDARIES

LATERALLY- MASSETER MUSCLE

MEDIALLY- LATERAL SURFACE OF  RAMUS OF 

MANDIBLE

SUPERIORLY ATTACHMENT OF  FASCIA TO 

ZYGOMATIC ARCH

INFERIORLY PTERYGOMSSETERIC SLING

ANTERIORLY FACIAL EXTENSION OF FASCIA

POSTERIORLY RETROMANDIBULAR  PORTION OF 

PAROTID GLAND 



MASSETERIC SPACE

• COMMUNICATES WITH TEMPORAL SPACE AND 

PTERYGOMANDIBULAR SPACE

• INFLAMMATION OF MASTICATOR MUSCLE THEREFORE TRISMUS

• SWELLING MAINLY OVER ANGLE OF MANDIBLE

• DISTINGUISH FROM BUCCAL SPACE AND PAROTID SPACE 

SWELLING



MASSETERIC SPACE

APpROACH

EXTRAORAL THROUGH SUBMANDIBULAR APPROACH AND 

THROUGH ANGLE OF MANDIBLE

INTRAORALLY THROUGH INCISION PARALLEL TO 

PTERYGOMANDIBULAR RAPHAE AND DEEP BLUNT DISSECTION 

LATERAL TO RAMUS





PTERYGOMANDIBULAR SPACE

BOUNDARIES 

LATERALLY MEDIAL WALL OF RAMUS OF 

THE MANDIBLE

MEDIALLY MEDIAL PTERYGOID MUSCLE

ANTERIORLY PTERYGOMANDIBULAR  RAPHAE

POSTERIORLY CAPSULE OF PAROTID  GLAND

INFERIORLY PTERYGOMASSETERIC SLING

SUPERIORLY LATERAL PTERYGOID  MUSCLE



PTERYGOMANDIBULAR SPACE

• COMMUNICATES WITH THE INFRATEMPORAL SPACE AND LATERAL 

PHARYNGEAL SPACE

• INFECTIONS CAUSED BY NEEDLE TRACK INFECTIONS, 

MANDIBULAR THIRD MOLARS, PERICORoNITIS ETC.

• INTRa-ORALLY SWELLING OF SOFT PaLATE, TOnSILLAR PILLAR 

AND DEVIATION OF UVULA



PTERYGOMANDIBULAR SPACE

DRAINAGE 

EXTRAORALLY  IS SUBMANDIBULAR 

APPROACH AND GOING MEDIAL TO 

RAMUS OF THE MANDIBLE

INTRAORALLY INCISION PARALLEL TO 

RAPHAE AND GOING MEDIALLY



TEMPORAL SPACE

THREE SPACES

• THE SUPERFICIAL TEMPORAL

• THE DEEP TEMPORAL

• INFRA TEMPORAL SPACES 



SUPERFICIAL TEMPORAL SPACE

• LIES BETWEEN TEMPORAL FASCIA AND 

TEMPORALIS MUSCLE

• ANTERIORLY POSTERIOR SURFACE OF 

LATERAL ORBITAL RIM

• POSTERIORLY FUSION OF FASCIA WITH 

PERICRANIUM

• SUPERIORLY FUSION OF FASCIA WITH 

SUPERFICIAL CREST OF TEMPORAL BONE

• INFERIORLY ZYGOMATIC ARCH AND AREOLAR 

TISSUE



SUPERFICIAL TEMPORAL SPACE

• COMMUNICATES WITH BUCCAL SPACE THROUGH 

BUCCAL PAD OF FAT AND MASSETERIC SPACE 

THROUGH AREOLAR TISSUE

• DUMBELL SHAPED SWELLING WHEN 

COMMUNICATING WITH BUCCAL SPACE

• PAIN AND TRISMUS



DEEP TEMPORAL SPACES

• PRESENT BETWEEN TEMPORALIS MUSCLE AND SQUAMOUS 

TEMPORAL BONE

• INFERIORLY SUPERIOR SURFACE OF LATERAL PTERYGOID 

MUSCLE

• SUPERIORLY AND POSTERIORLY ATTACHMENT OF 

TEMPORALIS TO BONE

• ANTERIORLY POSTERIOR WALL OF SINUS AND ORBIT AND 

PTERYGOMAXILLARY FISSURE 

• PAIN AND TRISMUS



DRAINAGE OF  TEMPORAL SPACES

THOUGH THEY ARE ANATOMICALLY  DIVIDED IN TO 

TWO SPACES THEY COMMUNICATE THROUGH 

INFRATEMPORAL SPACE.

APPROACHES:

EXTRAORAL THROUGH  SUPRAZYGOMATIC 

APPROACH

INTRAORAL INCISION IN THE SUPERIOR  ASPECT OF 

THE POSTERIOR MAXILLARY  BUCCAL VESTIBULE



INFRATEMPORAL SPACES

MEDIALLY BY LATERAL PTERYGOID PLATE  AND LOWER 

PART OF LATERAL PTERYGOID MUSCLE

LATERALLY BY TEMPORAL TENDON AND CORONOID 

PROCESS

SUPERIORLY BY INFRA-TEMPORAL PART OF GREATER 

WING OF SPHENOID

INFERIORLY PTERYGO-MANDIBULAR RAPHAE

ANTERIORLY INFRA-TEMPORAL SURFACE OF MAXILLA 

AND POSTERIOR SURFACE OF  ZYGOMATIC BONE

POSTERO-LATERALLY BY CONDYLE TEMPORALIS  MUSCLE  



INFRATEMPORAL SPACE 

COMMUNICATES WITH

LATERAL PHARYNGEAL SPACE

DEEP TEMPORAL AND SUPERFICIAL TEMPORAL SPACES

PAROTID SPACE

PTERYGOMANDIBULAR SPACE

BUCCAL SPACE



INFRATEMPORAL SPACE

• ONE OF THE SOURCES OF INFECTION FOR CAVERNOUS SINUS 

THROMBOSIS

• CHARACTERISTIC FEATURE INCLUDE PAIN TRISMUS AND SPIKING 

FEVER

• ISOLATED INFECTIONS ARE RARE USUALLY DUE TO SECONDARY 

INFECTIONS



INFRATEMPORAL SPACE

THIS IS AT THE INTERSECTION OF DEEP TEMPORAL 

SPACE AND PTERYGOMANDIBULAR SPACE 

THEREFORE CAN BE APPROACHED THROUGH THESE 

TWO SPACES

EXTRAORALLY SUBMANDIBULAR ROUTE AND DEEP 

TEMPORAL ROUTE

TRANSORAL APPROACH - INCISION IS GIVEN IN THE 

MAXILLARY VESTIBULE AND DISSECTION IS

DIRECTED THROUGH THE BUCCINATOR MUSCLE 

AND CARRIED POSTERIORLY AROUND MAXILLARY 

TUBEROSITY TO ENTER THE SPACE.



Lateral pharyngeal space

Suprahyoid or Parapharyngeal  space

Superior- skull base

Inferior- hyoid

Anterior- ptyergomandibular  raphe

Posterior- prevertebral fascia

Medial- buccopharyngeal  fascia

Lateral- superficial layer of  deep fascia



Lateral pharyngeal space

Communicates with several 

deep neck spaces.

– Parotid

– Masticator

– Peritonsillar

– Submandibular

– Retropharyngeal



Lateral Pharyngeal Space



Treatment

• Absolute airway control

• Aspiration

• Anterior compartment drained via trans oral 

approach

• Posterior also involved extra oral  submandibular 

approach







Retropharyngeal Space

• Entire length of neck.

• Anterior border - pharynx and esophagus 

(buccopharyngeal fascia)

• Posterior border - alar layer of deep fascia

• Superior border - skull base

• Inferior border – superior mediastinum

• Combines with bucco-pharyngeal fascia at level of T1-T2

• Midline raphe connects superior constrictor to the deep 

layer of deep cervical fascia.

• Contains retropharyngeal nodes.





Retropharyngeal Space



CLINICAL FEATURES

• DYSPHAGIA

• DYSPNOEA

• BULGING OF POSTERIOR PHARYNGEAL WALL

• NECK STIFFNESS



Treatment

• Extraoral through carotid triangle through lateral 

aspect of thyroid cartilage medial to carotid sheath

• Intraoral through vertical incision in mucosa of 

pharyngeal wall and blunt dissection through 

superior pharyngeal constrictor and into the space



Danger Space

Entire length of neck 

Anterior border - alar 

layer of deep fascia

Posterior border -

prevertebral layer

Extends from skull base to 

diaphragm

Contains loose areolar 

tissue.



Clinical features

• Dyspnoea

• Chest pain

• Hot potato voice

• Pleural effusion

• Mediastinal abscess formation

• Empyema

• pericarditis



Treatment

• Same as retropharyngeal space

• Once in the space advance dissection through the 

alar fascia



Parotid Space

• Suprahyoid

• Superficial layer of deep fascia

• Dense septa from capsule 

into gland

• Direct communication to 

parapharyngeal space

• Contains

• External carotid artery

• Posterior facial vein

• Facial nerve

• Lymph nodes



Clinical features

• Swelling from zygomatic arch to lower border of 

mandible

• Posteriorly everts lobule of the ear

• Severe pain in the ear

• Possible escape of pus from the duct when the gland 

is milked



Treatment 

• Extraoral 

• retromandibular incision

• Angle of the mandible



Carotid sheath abscess

• Extends from jugular foramen 

and carotid canal to mediastinum

• Tender swelling on lateral aspect 

of neck

• Complications include spread to 

chest and septic venous 

thrombosis

• Drainage is from incision in 

anterior lateral neck and 

exploration of carotid sheath



Principles of Treatment

• Determine the severity of the infection

• State of the patients host defense

• Decide on setting of care 

• Treat the infection surgically

• Provide medical support

• Choosing antibiotic therapy

• Administering appropriately

• Evaluation of the patient



Severity of infection

• Anatomic location

• Severity score

• History and Physical examination

• Imaging



Imaging

• Panoramic radiographs

• Waters view 

,posteroanterior view 

and lateral neck view

• Ct and MRI

• Fluorine 18 

fluoromisoidazole 



CT VS MRI

CT with contrast

Pros

• Widely available

• Faster (5-15 minutes)

• Abscess vs cellulitis

• Less expensive

Cons

• Contrast

• Radiation

• Uniplanar

• Dental artifacts

MRI

Pros 

• superior to CT in initial assessment 

• precise identification of space involvement 

(multiplanar)

• Better detection of underlying  lesion

• Less dental artifact

• Better for floor of mouth

• No radiation

• Non iodine contrast

Cons

• Cost

• Pt cooperation

• Slower (19 to 35 minutes)



Airway compromise

• Crico-thyroidotomy tracheostomy

• Breath sounds

• Abnormal positions

• Tests for difficult intubation

• Mallampatti test

• Interincisal distance

• Thyromental distance

• pulseoximeter



Host defense mechanism

• Medical conditions

• Use of steroids

• Immunocompromised state

• Systemic reserve



Setting of care

• Indications foR hospital admission

• Temperature 

• Dehydration

• Threat to airway

• Infection in moderate or high severity anatmic 

spaces

• Need for general anaesthesia

• Need for in patient control of systemic disease



Surgical treatment

• Airway security

• Incision and drainage



Principles of incision and 
drainage

• Use the shortest and mos direct ,dpendent 
route

• Place incision in healthy skin

• Use blunt dissecton

• Use latex silicone or rubber catheters

• Clean drains in sterile fashion daily



Culture and sensitivity

• Proper technique

• Aseptic conditions



Medical support

• Fever

• Fluid loss

• Nutrition



Antibiotic therapy

• Indications
• Immunocompromised

• Trismus

• Elevated temperature

• Diabetics

• Renal dialysis



Micro organisms

• Mixed aerobic and anaerobic flora

• Frequently isolated organisms are
• Aerobic streptococci

• Anaerobic streptococci

• Bacteroides

• Fusobacterium

• Eikenella

• Staph aureus ,staph epidermidis less frequently



Antibiotics

• Out patient
• Pencillin
• Clindamycin
• Cephalexin

• Inpatient
• Clindamycin
• Ampicillin+metranidazole
• Ampicillin+sulbactum

• Newer antibiotic
• Moxifloxacin
• Macrolides(azithromycin)



Duration of administration

• Concentration dependent

• Time dependent



Evaluation of the patient

• Post operatively follow up

• Removal of drains

• Treatment decisions



Ludwigs angina

• Involves submandibular 
,sublingual and submental 
spaces bilaterally.

• Characeristically brawny 
hard swelling

• Floor of the mouth 
elevated 

• Difficulty with respiration

• Edema of the glottis



Ludwig’s Angina



Treatment

• Early airway 
establishment

• Bilateral drainage of 
the spaces



Cavernous sinus thrombosis

• Caused extension of septic thrombi by direct 
extension of venous system or by infected 
emboli

• Pain in the eye

• Diplopia,proprtosis,ptosis

• Picket fence fever

• Fever,chills ,rapid fluctuating pressure

• Advanced toxemia,meningitis





Treatment

• Early high dose of antibotics

• Heparinization



Necrotizing fascitis

• Aggressive supefical bacterial infection

• Predisposing factors diabetes an alcohol

• Facultative gram positive hemolytic 
streptococcus or mixed

• Tissue separation by   finger dissection

• Antibiotics and irrigation with dilute hydrogen 
peroxide and betadine solution



Mediastinitis

Boundaries

Causes

Radiograph & CT

Drainage through cervicomediastinal route

And trans thoracic approach
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