د.احمد مصطفى
Benign cystic lesions


A cyst is a pathological cavity or sac within the hard or soft tissue which is lined by epithelial or non-epithelial tissue and containing fluid, semi fluid or gaseous content. True cyst should be lined by epithelium. 
    CLASSIFICATION OF OROFACIAL CYSTS




According to Shear and Kramer cysts can be classified into:

	Jaw cysts

	Epithelial
	Non-Epithelial

	Developmental
	Inflammatory
	Traumatic bone cyst

	Odontogenic
	Non-Odontogenic
	Radicular cyst
	Aneurysmal bone cyst

	Primodial (keratocyst)
	Nasopalatine cyst (Incisive canal cyst)
	Residual cyst
	

	Dentigerous cyst
	Nasolabial cyst (Nasoalveolar cyst)
	Buccal bifurcation cyst
	

	Eruption cyst
	Median alveolar cyst
	
	

	Lateral periodontal cyst
	Median palatal cyst
	
	

	Gingival cyst
	Median mandibular cyst
	
	

	Calcified odontogenic cyst
	Globulo-maxillary cyst
	
	

	Basal cell nevus syndrome
	
	
	

	Botryoid odontogenic cyst
	
	
	

	Cyst of maxillary antrum

	Cyst of soft tissue

	Benign mucosal cyst
	Dermoid cyst

	Surgical ciliated cyst
	Epidermoid cyst.

	
	Benign lymphatic cyst

	
	Salivary gland cyst (mucocele)

	
	Thyroglossal duct cyst

	
	Parasitic cyst

	
	Anterior lingual cyst



        Mechanism of cyst formation



1. Initiation: Different epithelial tissue could be the nidus of cyst formation (rest of Serres, rest of Malassez and reduced enamel epithelium) once activated by inflammation.
2. Enlargement: This takes place in a balloon like fashion, It takes 5 years in mandible to enlarge few centimeter. Faster growth among children because bone is less resistance. the cyst enlarges by ---
* Hydrostatic enlargement: 
-Secretion into lumen though goblet cell within the capsule. 
-Dialysis: collecting fluid through osmolality, it is found that osmolarity of cyst fluid is about 10 miliosmoles higher than that of serum because of shedding of lining with in adequate lymphatic drainage with subsequent dragging of fluid into the cyst lumen.  
-Proteins collection by transudation and exudation.
 
*Mural growth
Peripheral cell division Peripheral enlargement is attributed to active cell division of the lining epithelium in response to an irritant stimulus
Accumulation of cellular content as they shed of the lining
*As the cyst try to enlarge, the bone is resorbed by the action of bone resorbing factors released by the cyst capsule and leucocyte content that stimulates osteoclastic activity like PGE2+PGE3 and certain leukotrienes.
· As cyst enlarges, the periosteum is irritated and stimulate subperiosteal bone formation.
          Odontogenic cysts




This term is allowed to describe jaw cysts lined by epithelium of odontogenic origin. These cysts could be developmental or inflammatory. 

Periapical cyst (radicular cyst or apical periodontal cyst): 

As a consequence of pulpal necrosis and extension of inflammation to the perapical region, epithelium at victim tooth could be stimulated to from epithelium lined cyst. The source of this epithelium is rest of Malassez. In situation where lateral foramen is existing, inflammation may extend along the root side giving rise to lateral radicular cyst. Most periapical cysts grow slowly and do not attain a large size. Tooth removal without curation of inflamed epithelium might give rise to residual cyst. Aspirate is clear, pale yellow straw colored fluid. 
· Clinical features:  Patients are with history of trauma, large carious cavity or previous root canal treatment .Tooth or teeth involved are non-vital and not tender to percussion unless cyst is inflamed. Initially, the swelling is bony hard but as the cyst get larger, the bone become thinner giving the characteristic ''egg-shell'' on palpation. 
· X-ray: radiographic appearance well-circumscribed radiolucency surrounding the apex of affected tooth or at its side. 

[image: ][image: ]
Dentigerous cyst (follicular cyst) pericoronal cyst
The dentigerous cyst is defined as a cyst that originates by the separation of the follicle from around the crown of an un-erupted tooth (in decreasing sequence 
Mandibular 3rdmolar      Maxillary canine       Maxillary 3rd molar and mandibular second premolar) also occur around supernumerary teeth, in association with odontomas and rarely deciduous. The lining source is from reduced enamel epithelium. It may have lateral variety when extend along the distal root of un-erupted teeth and circumferential variety when cyst extend down significant part of the root.  Most of dentigerous cyst are of central variety. The aspirate is clear pale, straw colored fluid.
Intrafollicular: between inner and outer layer of REE
Extrafollicular between the crown of unerupted tooth and REE
Blue domed cyst: When it contains blood, then it is called as 'blue domed cyst'.
Associated disease: Bilateral cysts are found in association with basal cell nevus syndrome, cleidocranial dysplasia and a rare form of amelogenesis imperfecta
According to Mourshed Class I — dentigerous cyst associated with completely unerupted teeth, Class II — dentigerous cyst associated with partially erupted teeth
[image: ]
· Clinical features: Usually discovered at age between 10 and 30 years with white men authentic predilection. On clinical examination, this, may reveal missing of the involved tooth or adjacent one. It could cause facial asymmetry when reaching large size and giving egg-shell crackling on palpation. Asymptomatic when small and pain is associated only when infected. 

· X-ray: Typically well-circumscribed unilocular radiolucency surround the crown of un-erupted tooth (should be 3-4 mm in diameter to distinguish it from normal follicle). Multilocular radiolucency may be seen when the cyst is infected or where there is ameloblastic transformation. The tooth may be severely displaced due to pressure from the cyst which may also cause displacement or resorption of the roots of the adjacent teeth. 
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Eruption cyst (eruption hematoma)

This is the soft tissue analogue of dentigerous cyst that developed from separation of the follicle from the crown of erupted tooth and is completely within soft tissue. Clinically appear translucent swelling in the gum overlaying the tooth. Once traumatized became bluish and that's why also called eruption hematoma. 
[image: ]

Odontogenic keratocyst (Primordial cyst):
It is a distinctive form of developmental odontogenic cyst that deserves special consideration because of its specific histopathologic features and clinical behavior. Unlike common cysts which enlarge by hydrostatic pressure, the exact mechanism is not well known in keratocyst and many authors suggest that it is due enzymatic activity within fibrous wall or inherent factors within its cells. It enlarges in antero-posterior direction rather than expanding buccal plate. This behavior contributes to the late discovery of such lesion. The origin is from dental lamina. The aspirate is dirty, creamy white viscous suspension. OKC is associated with high recurrence due to tendency to multiplicity, presence of satellite cells, thin and fragile lining with the epithelial lining has intrinsic growth potential. Associated disease: Gorlin-Goltz syndrome.• Marfan syndrome. • Ehler's Danlos syndrome • Noonan's syndrome


Accurate diagnosis and treatment of the odontogenic keratocyst is important for three reasons: 
(1) This cyst is recognized as being more aggressive than other odontogenic cysts
(2) The odontogenic keratocyst has a higher rate of recurrence than other odontogenic cysts
(3) The association with nevoid basal cell carcinoma syndrome requires that the clinician examine a patient with multiple cysts of the jaws for physical findings that might diagnose this syndrome.
· Clinical features: This lesion tends to occur at any age but mostly 20-60years with slight male predilection. The mandible affected more than maxilla with the posterior body of ramus is most common site. It grows in an anteroposterior direction within the medullary cavity of the bone without causing obvious bone expansion even until pathological fracture. Sometimes patients feel pain or paresthesia.
[image: ]
· X-ray: Well demarcated unilocular or multiloclar radiolucency and root resorption is encountered less frequently. Radiolucencey is hazy due to keratin content with thin sclerotic rim
[image: ]

Radiological Types of Keratocyst
Envelopment type — it is referred to a variety of keratocyst which embraces an adjacent
unerupted tooth.
Replacement — those which forms in the place of normal teeth.
Extraneous — those in the ascending ramus away from the teeth
Collateral — those adjacent to the root of teeth which are indistinguishable radiologically from
the lateral periodontal cyst.
[image: ]
Lateral periodontal cyst:
Uncommon lesion, appear on the lateral surface of the root. This type of cysts represents the intrabony counterpart of gingival cyst of adult. It originate from the dental lamina (rest of serres). 
· Clinical features: Asymptomatic lesion discovered by chance on x-ray. A swelling may be noticed on buccal or lingual gingiva and should be differentiated from gingival cyst with most of lesion don’t reach 1cm in diameter. Its usual site is the mandibular premolar-canine-lateral incisor region.
· X-ray: Well-circumscribed radiolucency on the lateral root surface of vital tooth. Multilocular (grape cluster) radiolucency may be noticed and termed as botryoid odontogenic cyst.
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Calcifying odontogenic cyst (Gorlin cyst; Dentinogenic ghost cell tumour; calcifying cystic odontogenic tumour; Calcifying ghost cell odontogenic cyst) 

Infrequent lesion with significant divergent behavior and this would explain the multiple nomenclatures. It could originate from remnants of dental lamina, stellate reticulum or reduced enamel epithelium. It has intraosseous (predominant) and extraosseous forms.
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· Clinical features: Both maxilla and mandible are equally involved with 65% of cases are found in the incisor and canine areas. Usual size between 2.0 and 4.0 cm in greatest diameter, but lesions can be as large as 12.0 cm. The swelling is the usual complain and pain is rare. 
· X-ray: The intraosseous lesion is well demarcated unilocular or multilocular radiolucency with irregular calcifications or tooth-like structure within (about one third to one half of cases). Saucer shape depression of the alveolar bone may be seen when the cyst arises from the periosteum.
[image: ]
Glandular odontogenic cyst (Sialo-odontogenic cyst)
This is rare entity of odontogenic cysts with aggressive behavior. Although it is of odontogenic origin, but it indeed contain salivary tissue confirming the pluripotential property of odontogenic epithelium.
· Clinical features: Mean age 45 years, rarely below 20 with 80% of cases are present in the mandible mostly at the anterior part. The size range from 1cm and asymptomatic to greatly destructive lesion with pain and paresthesia.
[image: ]
· X-ray: Well demarcated unilocular or multilocular radiolucent lesion with sclerotic margins.
[image: ]
Non-odontogenic epithelial developmental cysts




Nasiolabial cyst (Nasoalveolar cyst; Klestadt cyst)

Rare developmental cyst emerges lateral to midface. Different theories evolved to explain its existence. One theory as being a fissural cyst developed by entrapment of epithelium alone line of fusion. The second one from misplaced nasolacrimal epithelium. It's said to be the soft tissue counterpart of gobulomaxillary cyst.
· Clinical features: Peak age 40-50 years with marked female predilection (female to male 3:1). Swelling is manifested on lateral part of upper lip elevating the ala and may obliterate nasolabial fold. Too large cyst may obstruct the nose.
The lesion is painless unless become secondarily infected. 
[image: ][image: ]
· X-ray: Radiographic finding related to the pressure effect of the soft tissue cyst on the alveolus and the base of the nose.

Globulomaxillary cyst
Previously, this lesion was considered as a fissural cyst through entrapment of epithelium between globular and maxillary process, however this theory is no longer accepted. 
· Clinical features: Normally found between 20-30 years of age. Teeth in the region of cyst are vital. Found between maxillary lateral incisor and canine with their crowns are tilted toward each other.
[image: ]
· X-ray: Pearl-shaped radiolucency between lateral incisor and canine.
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Nasopalatine duct Cyst
Also called incisive canal cyst that arises from epithelial remnant of embryonic nasopalatine duct within the incisive canal as triggered by trauma or inflammation. 
· Clinical features: Usually painless lesion unless become infected and occur in the premaxilla behind the upper central incisor. More common among males at age 40-60 years.
[image: ]

· X-ray: Well-circumscribed radiolucency that could be pearl or heart shaped with sclerotic border.
· It should be 7mm diameter to be considered as a cyst and differentiate it from normal nasopalatine foramen in the absence of symptoms.
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Median palatal (palatine) cyst
Theoretically, represents a fissural cyst from epithelium entrapped between two shelves of palatine maxillary processes. Many cases were found, in fact, as posteriorly extended nasopalatine cysts. Median palatal cyst have the following characteristic:
· Symmetrical along the midline.
· Posterior to incisive papilla and anterior to the posterior border of the hard palate
· Separated form nasopalatine foramen with no intimacy to non-vital teeth
· Microscopically doesn't contain neurovascular bundle.
· Clinical feature: Young adults are mostly affected and the lesion presented as swelling at the midline of hard palate which is painless unless infected. Size usually about 2*2 cm even that it could be much larger.
[image: ]
· X-ray: maxillary occlusal view will help to identify the ovoid, or irregular radiolucency in the mid-palatal region, often it becomes difficult to distinguish the cyst from an extensive incisive canal cyst.
[image: نتيجة بحث الصور عن ‪median palatine cyst radiograph‬‏]
Median mandibular cyst:
The embryological theory behind its development is no longer applicable as the mandible develops by fusion of central isthmus and two lobes that exclude the line of fusion at site of development of such cyst. Occur at the midline of the mandible, now most of such lesions are found to be glandular odontogenic cyst. Usually not associated with symptoms and don’t attained large size with the teeth remain vital. Radiographically, it is well-circumscribed ovoid or circular radiolucency.
Non-epithelial cysts




Traumatic bone cyst:
Also called simple bone cyst, solitary bone cyst, hemorrhagic or idiopathic bone cyst. It is pseudocyst since it contains no epithelial lining and the exact cause behind emergence is not well-known. 
· The most accepted theory in dentistry is the trauma-hemorrhage. Trauma to marrow enclosed by dense bone would produce clot that fail to organize with subsequent degeneration that would leave empty cavity.
· Clinical features: asymptomatic lesion discovered by chance but some patients reported painless swelling or parasthesia. It is a lesion of body of mandible (premolar-molar region) and few reported cased in maxilla with the teeth involved are vital.  Age of discovery is between 10-20 years with 60% of cases in males.
· X-ray: fairly well-defined radiolucency that described as pencil sketch for a final pen and ink drawing. Scalloping between the roots of intimate teeth with no root resorption except in rare cases.
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· Surgical notes: empty cavity, shiny walls and sometimes little tissue is found.
Aneurysmal bone cyst:
An intraosseous defect of multiple variable sized blood filled spaces. Eruption of such lesion is a matter of controversy and many suggested that may be preceded by trauma, vascular malformation or neoplasm that helps in hemodynamic disturbance leading to a large blood extravasation. 
· Clinical features: the posterior region of the mandible is the commonest site of involvement. The lesion usually painless but pain and paresthesia were reported. 
[image: Figure 1: Pre operative extraoral photograph]
Teeth at the area are vital with some condition there is migration and mobility.
Lesion is not pulsatile and bruit is heard. Mostly affect long bones and only 2% in the jaw of patients below 30 years.
· X-ray:  unilocular lesion that is oval or spherical in shape with considerable ballooning of the cortices. Incomplete septa may give multilocular appearance; also described as honeycomb or soap-bubble appearance[image: نتيجة بحث الصور عن ‪Aneurysmal jaw bone cyst‬‏]  [image: ]

· Surgically the picture is described as "blood-soaked sponge".
[image: نتيجة بحث الصور عن ‪surgical pictures of aneurysmal jaw bone cyst‬‏]

Soft tissue cysts



Dermoid cyst:
Uncommon cystic malformation lined by epidermis-like epithelium and containing `adnexal structure. Classified as a benign cystic form of teratoma in spite of they doesn't contain tissue from all germ layers. It could be found in the floor of the mouth, tongue or the palate. It may develop below the geniohyoid muscle giving the appearance of double chin or above it and give the appearance of double tongue. Aspirate is thick sebaceous.
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There are four types of dermoid cyst:
1. Sequestration dermoid.
2. Implantation dermoid—acquired variety.
3. Tubulodermoid.
4. Teratomatous dermoid 
Clinical features: sublingual, submental, tongue or palatal mass that is doughy or rubbery in texture occur in the midline with few situations it is pushed laterally. Its size ranges from few mm to 12 cm in diameter.
Thyroglossal duct cyst:
Begins do develop at the end of third weeks of embryonic life as a proliferation of endodermal cells of ventral floor of the pharynx. It could arise at any position along the course of thyroglossal duct remnant. 
· Clinical features:  It is a midline lesion that could occur at any site from foramen cecum to the suprasternal notch. Suprahyoid lesion may be submental and misdiagnosed as other lesion. Most of the situations, this cyst is at level or slightly below hyoid bone. It is noticed at the second decade of life as painless, fluctuant and movable 3-10 cm lesion unless become infected. It moves vertically during swallowing and tongue protrusion. Extremely rare malignant transformation.
[image: ]
· Ultrasound reveals cystic lesion but occasionally heterogeneous due to infection, bleeding or debris with epithelial thickening.
Branchial cleft cyst (cervical lymphoepithelioma):
Developmental cyst of lateral neck that arise from remnant of the branchial cleft. 95% of cases from the second cleft while the remaining is from the first, third and fourth branchial cleft.
· Clinical features: presented at upper lateral neck anterior to sternocleidomastoid muscle and classically abutting on lateral surface of submandibular salivary gland. Patients are between 20-40 years. The lesion is tender and painful only when infected with two-thirds of cases on left side, one-third on right and sometimes bilateral lesion.
[image: http://slideplayer.com/slide/1403684/3/images/74/Second+branchial+cleft+cyst.jpg]
· Ultrasound reveals cystic lesion but occasionally heterogeneous due to infection, bleeding or debris with epithelial thickening 


1. Removal of the cyst lining.
2. Preservation of the adjoining important structures.
3. Conservation of healthy teeth either erupted or unerupted.
4. Restoration of the affected area to its normal/ original formula, shape as far as possible.
Treatment options


1. Marsupialization or decompression technique (Partsch I)
2. Enucleation technique:
- Enucleation with primary closure.
- Enucleation with packing
3. Waldron's method (Partsch II).
4. Chemical cauterization (Carnoy's solution) alone or in combination with enucleation and resection, this is applied mostly for keratocyst. 
5. Resection (marginal or segmental) and reconstruction (graft surgery)

· Marsupialization (Decompression): it is surgical exteriorization of the lesion by removal of part of the lesion and exposing its internal surface (deroofing). It helps to reduce intra-cystic pressure with subsequent shrinkage and bone start to fill the defect.
[image: ] [image: ]
Indication: this includes young patients with growing tooth germs, proximity to vital structure, to preserve the vitality of adjacent teeth and large cyst size that may compromise jaw continuity.
Advantage: It is technically simple, spares vital structures, allows eruption of teeth, prevents oronasal and oroantral fistula, prevents pathologic fracture, reduces operating time, helps in shrinkage of cystic cavity and allows for endosteal bone formation.
Disadvantage: the entire cyst lining is not submitted to histopathology, pathological tissue remain in situ, prolonged follow up visits to wash the cavity and for periodic packing and second surgery may be needed. 

· Enucleation: is defined as complete removal of the cyst lining and its content.
Indications: treatment of choice for cysts in maxillofacial region when not vital structure is sacrificed. 
Goals for treatments of orofacial cysts

[image: ]
Advantages: Primary closure of the wound with early healing with reduced follow up visits and allow for the entire cyst to be examined microscopically. 
Disadvantages: direct observation of wound healing is not possible, compromise the vitality of adjacent teeth, risk of jaw fracture in case of large cysts and tooth germs in young patients would be removed with the cyst lining. Recurrence in case of incomplete removal of lining.



	· Edema and swelling                        
· Loss of tooth\teeth vitality
· Infection 
· Neural injury
	· Hematoma 
· Pathological fracture                                        
· Oroantral or oronasal communication
· Recurrence of the cyst


             COMPLICATIONS OF TREATMENT
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