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ABSTRACT 
 

BACKGROUND 

Lesions of a cystic nature have long been described in relation to the bones of the face. 

Over the course of the last four hundred years, such entities have been identified and 

studied in great detail; the evolution of systems of classification, the knowledge 

regarding the true nature of such phenomena, and the different ways of treating such 

maladies of the face have all undergone vast transformation since the 19th century. 

The introduction and development of anaesthetics, both general and regional, helped 

broaden the types of approaches to cysts of the orofacial region.  Therapies of a 

conservative nature could be studied in greater detail with a larger population of 

patients, with the long term outcomes of such procedures yielding a significant 

amount of data, which in turn helped contrast such forms of management against 

more extensive and often radical procedures. Controversy has long surrounded the 

treatment of Dentigerous Cysts. Older techniques that had fallen out of favour 

amongst practicing surgeons returned decades later as serious contenders for 

becoming the treatment of choice for this particular pathology, the Partsch I 

technique being a prime example. The employment of the scientific method, 

conscientious effort towards ethics, and diligent recording of findings - whether prior 

to the surgical procedure or in the immediate and late post operative periods - all 

aided in the provision of a pool of knowledge that was made available to students and 

practitioners alike, providing clarity in the midst of opposing theories, guiding them 

in the selection of an appropriate treatment in response to cysts. Revolutions in 

medical imaging technology helped refine this process and will continue to serve the 

surgeon greatly in the pursuit of a treatment modality that is tailored to the needs of 

the patient and the demands of the lesion. Dentigerous cysts are anomalies that have 

been frequently encountered by practitioners, and the treatment for the same has 

long been discussed.  

The purpose of this paper was to review the existing evidence in relation to the 

management of Dentigerous Cysts, and to highlight in particular the efficacy of 

decompression amongst paediatric patients. We conducted a narrative review of 

literature using electronic databases such as Pubmed, Scopus, and Google Scholar 

involving studies with data on the modes of management of Dentigerous Cysts. The 

list of included studies was reviewed to find more significant articles for relevant 

evidence. 
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BACK GRO UND  
 

 

 

The concept of ‘liquid tumours’ was first put forth by a German 

surgeon by the name of Scultet in 1671. They were considered 

even back then to cause pressure within the jawbones that was 

significant enough to bring about some degree of expansion. 

“Dentigerous Cysts” (DC) as a term was first put forth in 1853 

by James Paget; it was considered a broad term, encompassing 

all cysts that were thought to have their origin in dental tissue. 

It was only by 1976, following attempts at classification, that a 

niche was created for the term, with Shear stating ‘follicular’ 

and ‘dentigerous’ cysts to be one and the same.2 In 1892, Carl 

Partsch proposed a ‘cystotomy’ as a means to halt expansion 

and address the negative effects of a build-up of pressure, thus 

giving birth to Marsupialisation. Kurt Thoma later developed 

this technique into ‘Decompression’, which – he stated – had 

the added benefits of allowing for pulp vitality to be 

maintained, lowering the risk of fracture to the maxilla or 

mandible, and preservation of important structures such as 

the maxillary antrum and the inferior alveolar nerve, showing 

that the risk of recurrence was acceptably low.  

DCs have been studied over time in great detail, providing 

some insight into how they originate, the nature of their 

biology and the manifestations of the same in a general 

populace. Being a type of odontogenic cyst, the DC is a localized 

swelling of cystic nature associated with an impacted tooth 

commonly occurring in the mandible in association with the 

lower third molar, followed by the canine, third molar and 

central incisor of the maxillary region.3 It accounts for 20 % of 

all jaw cysts with around 10 % of impacted teeth manifesting 

this pathology. Usually an accidental finding on routine 

radiography, most DCs tend to present well into the second or 

third decades of life without overt prodromal symptoms. It is 

with the permanent dentition that the developmental DC is 

commonly associated, even more so with an impacted 

mandibular third molar.  

In patients with DCs who are in the mixed dentition phase, 

the cause may be attributed to a deciduous tooth that loses 

vitality. It may cause bacteria or bacterial products to spread 

beyond the root apex, bringing about inflammation that can 

affect the follicle of the developing enamel organ. This is what 

is believed to initiate the build-up of fluid and eventual 

separation of the reduced enamel epithelium from the coronal 

portion of the tooth bud. In such patients, an asymptomatic 

presentation is rare, with the patient complaining of both pain 

and swelling. Such DCs are thought to be of an inflammatory 

origin, presenting early, that is within the first two decades of 

life, and are associated often with the developing lower 

premolar. This may be – in part – due to close proximity of the 

primary molar to the follicle of the growing permanent 

bicuspid. 

Investigators for the most part seem partial to a 

developmental origin, while privy to the knowledge of the 

existence of DCs in the paediatric population.4,5 Although there 

is a lack of clarity on the exact histogenesis of DCs, it is now 

known that the build-up of fluid between the crown and the 

reduced enamel epithelium, or between epithelial layers, 

causes the classic finding of this ailment. The intra-cystic fluid 

pressure for a dentigerous cyst as studied by Kubota et al. was 

found to be 258.2 ± 160.9 mm of Hg / cm2. Under a microscope, 

these cysts reveal to have a lining consisting of a fine layer of 

non-keratinized, stratified squamous epithelium. A cystic 

space is evident between the enamel and the epithelium, this 

being one of the criteria for diagnosis. According to a 

classification by Robinson in 1937, Dentigerous cysts are 

subdivided into simple, compound, eruption and 

heterotrophic categories.6 

A routine panoramic radiographic examination can 

demonstrate a cyst accidentally which is indicative of a 

dentigerous cyst. The involved area may be asymptomatic 

clinically. Clinical presentation may be a swelling in the 

affected area. Patients may experience pain or show signs of 

inflammation if the dentigerous cysts are infected. These cysts 

may be associated with a supernumerary tooth, unerupted 

permanent teeth or an odontoma. Radiographic examination 

presents as a unilocular or pericoronal radiolucent lesion. 

However, this alone cannot be sufficient for a definite 

diagnosis of Dentigerous cyst because similar radiographic 

pictures are associated with other lesions of odontogenic 

variety such as keratocystic odontogenic tumour (odontogenic 

keratocyst), unicystic variety of ameloblastoma or 

adenomatoid odontogenic tumor.7 Microscopic examinations 

of a biopsy or surgically excised specimens present as a final 

diagnostic criterion for dentigerous cysts. 

Treatment therapy for dentigerous cysts involve 

enucleation combined with extraction of the involved tooth. 

Initial marsupialization of larger cysts can be done in order to 

reduce the size of the bony defect prior to definitive 

enucleation.8 Epidemiological studies have shown a large 

occurrence of these cysts in children, therefore 

marsupialization can be performed to allow the eruption of the 

permanent tooth. The incomplete root development maintains 

the eruptive strength of the tooth aiding in its role to erupt.9 

Knowledge that is continuing to expand to manage the 

parameters of care in pathological conditions of a dentigerous 

cyst is important. This review therefore intended to increase 

the understanding of the clinical features of this disease, its 

biologic nature and reaction to therapy helping clinicians to 

improve their skills and treatment outcomes. 

 

 

MOD AL IT IE S FOR T HE M ANA GE M ENT  

OF D ENT I GER OU S C YS T S  

 

Den ti ger ou s Cy s t  A lso  K nown a s Fo ll i cul ar  Cy s t  

Classically solitary, it is only in conjunction with syndromes 

(for eg: Maroteaux - Lamy / cleidocranial dysplasia) that 

bilateral or multiple cysts are found. DC generally presents 

between the 2nd and 3rd decades of life, showing a male 

predilection wherein the ratio is 3:2 for male to female 

patients. Lee et al. in 2019 confirmed using the Wilcoxon Rank 

Sum Test that cysts were larger amongst the male population 

by a significant degree.10 

The typical follicular space is 3 - 4 mm and when the space 

is more than 5 mm a dentigerous cyst can be suspected. 

Transformation of the cyst into ameloblastoma, 

mucoepidermoid carcinoma or squamous cell carcinoma can 

also take place.  

The radiographic presentation of dentigerous cysts appear 

as unilocular type (89.1 %) and multilocular (10.9 %) well-

defined pericoronal radiolucencies centred on an impacted or 

unerupted tooth.11 
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Based on radiographic appearance, dentigerous cysts are 

classified into three types and are as follows: when 

radiolucency surrounds the crown of unerupted tooth it is 

classified as central type; lateral type - which encloses laterally 

along the tooth; and Circumferential type where the crown and 

root of the tooth are encircled 12,13 

As per the American Association of Oral and Maxillofacial 

Surgeons (AAOMS) Guidelines outlined in 2017, the general 

management protocol for cysts are as explained below. 

The pre-surgical assessment includes, a detailed history, a 

physical examination of clinical features, and radiographic 

presentation -  

A. With the of help of aspiration and biopsy, definite 

diagnosis is achieved  

B. Primary treatment  
1. Observation, including clinical and serial radiographs 

evaluation (e.g., presumptive diagnosis of idiopathic bone 
cavity, traumatic bone cyst, unicameral bone cavity, 
Stafne cyst, and periapical radiolucency in the 
endodontically treated tooth)  

2. Those with large cysts or unable to undergo enucleation 
or extirpation or for those in whom the potential damage 
to adjacent vital structures is high marsupialization and / 
or decompression for patients. 

3. Not prone to recurrence - choice of treatment in 
enucleation. 

4. In which complete removal by enucleation alone is known 
to be inadequate (curettage can be mechanical, physical, 
chemical, or a combination) enucleation and curettage for 
lesions. 

5. For aggressive or recurrent cysts, the choice of surgical 
management is marginal or segmental resection. All 
biopsy samples must be submitted for histopathological 
examination.  

 

Problems associated with Conventional Marsupialization 

are repeated occlusion of the stent by debris, necrosis and 

scarring of tissue adjacent to the stent. To counteract this 

problem the ideal marsupialization stent should have a design 

that prevents it from dislocating into or out of the bone cavity, 

it should be as small as not to interfere with daily mastication, 

easy to fix in soft tissue, daily irrigation of the cystic cavity 

should be possible, and importantly it should remain hygienic 

over the expected life of the device. 

 

 

Chemi c al  C au ter y  

Carnoy's solution is described by Cutler and Zollinger. The 

composition of Carnoy's solution is 1 g of ferric chloride 

[FeCl3] incorporated in Ethanol, chloroform and  glacial acetic 

acid in a ratio of 6:3:1. In Modified Carnoy's solution, 

chloroform is removed and is currently accepted. The carnoy’s 

solution chemical composition acts as a fixative agent that 

penetrates bone to a depth of 1.54 mm after 5 minutes of 

application. 
14,15 

 

 

Cr yother apy /  Cr y osur g er y  

Liquid nitrogen is used as a material of choice for the 

procedure, which boils at –196 C. After enucleation, the cystic 

cavity is treated with the liquid nitrogen. Freezing of the cavity 

walls is done until a frost forms, maintained for 1 minute with 

repeated sprays. Thawing should be slow; it causes natural cell 

death and osmotic imbalance. Freezing is then normally 

repeated at least 1 more time for completeness. 

For cysts of less than 1.5 cm, conducting jelly is used with a 

liquid nitrogen probe to freeze the  whole mass. For larger 

cavities, liquid nitrogen must be sprayed into the cavity with 

the help of a long intravenous cannula.16 

 

C.  Adjunctive Treatment  

1. Fixation is preferred to reduce the subject’s potential for 

fracture and / or preserve function (eg, 

maxillomandibular bone plates)  

2. Management of bone defects which are likely to persist 

or break down are done with-  

a. haemostatic restorable sponge which is soaked in a 

solution containing an antibiotic or thrombin 

b. autogenous cancellous bone 

c. allografts 

d. Rocky mountain graft 

e. xenografts 

f. secondary reconstruction for cases with potential for 

infection or recurrence, if primarily reconstructed, or 

those with systemic or local contraindications. 

 

D. Post Treatment Follow Up  

1. Radiograph in the primary l postoperative period  

2. Aesthetic and functional assessment and follow up for 

recurrence  

a. For non-recurrence - prone cysts (dentigerous) clinical 

and imaging examination until aesthetic form and / or 

functions are restored. 

b. For recurrence - prone cysts (odontogenic keratocyst) 

clinical and imaging examination should be carried out 

for the patient's lifetime, annually for 5 years, then 

biannually if no recurrence  

3. Patient should be informed to alert the treating doctor, if 

clinical signs or symptoms appear before regular scheduled 

follow - up appointment.  

 

 

Sur gi ca l  Appr oa ch  

Comp let e  E n u cl ea t i on (P a r tsch  I I  Te ch ni qu e )  

For a developmental dentigerous cyst that presents in an adult 

patient in association with an impacted permanent tooth, the 

accept mode of surgical treatment is the complete enucleation 

of the pathology. 

In addition, the removal of the associated impacted tooth 

is absolutely indicated. Such an aggressive form of therapy 

allows for total eradication of the DC while removing the risk 

of a recurrence by performing a surgical extraction on the 

tooth that was involved. It is a single-stage procedure with 

excellent long term results, showing a low rate of recurrence 

and high patient satisfaction. 

Other advantages are as follows -  

● The entirety of the pathological lining is made available for 

detailed histopathological study. 

● Hospital stay is short, with ten days or less being sufficient 

for the purpose of postoperative care. 

● The surgical cavity does not require packs that have to be 

regularly replaced. 
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● Bone regeneration is spontaneous. 

However, such intense and aggressive surgery is not 

advisable amongst paediatric patients who present with the 

inflammatory type of dentigerous cyst. The possible 

complications of the procedure itself, along with the risk of 

damaging important anatomic structures such as the maxillary 

sinus, the inferior alveolar nerve and associated vasculature 

are not outcomes that can scientifically or ethically be 

considered in a young patient. There also exists in literature an 

increased risk for fracture of the facial bones involved, with the 

mandible being the most common. The nature of the 

procedure also dictates the necessity to subject the patient to 

a general anaesthetic. In addition, such a procedure entails the 

removal of a tooth that would otherwise have been able to 

erupt according to the usual chronological schedule to take its 

place in the final dentition. This would preclude the possibility 

of a normal, balanced occlusion, leading to further problems in 

terms of mastication, stability of occlusal forces and their 

corresponding effect on the two temporomandibular joints. 

 

 

M ar sup i al is at io n (P ar tsch  I  Te chn i qu e)  

It is therefore advisable to revert to the original modality of 

treatment – one that had fallen out of over the past few 

decades in opposition to the complete enucleation approach, 

only to rise again as the more preferable form of therapy in 

specific situations, such as amongst patients in the first or 

second decades of life-decompression.  

The classical treatment modality of marsupialization or 

decompression are primarily the choice of treatment for 

inflammatory dentigerous cysts. This is recommended in 

order to preserve the tooth that is associated with the 

pathology. This also favours their eruption when it is difficult 

to reliably predict the tooth eruption. 

Sometimes after marsupialization / decompression, 

eruption of the associated impacted teeth assumes an 

abnormal position. It is therefore highly advisable to use a 

multifaceted approach to the management of such patients. 

The oral pathologist, the oral and maxillofacial surgeon, and 

the orthodontist have a unique opportunity to coordinate their 

efforts to bring about a form of therapy that addresses each 

patient's specific problems.  The identification of the anomaly, 

its precise surgical approach and the subsequent focus on 

preservation of the patient’s dentition offers the opportunity 

to successfully remove the offending tissue, while helping the 

patient achieve a normal occlusion by employing traction of 

the impacted tooth into its final desired place. This is only 

made possible if adequate space exists, which again lends 

considerable weight to the argument of including the skills of 

an experienced orthodontist to aid in the initial planning stage 

of the treatment and also the final orthodontically activated 

traction.17 

Marsupialization, also known as Decompression or 

Partsch I technique, is a surgical technique based on the 

incomplete removal of the lining of the pathological cavity, 

while focusing on reducing the effect the cyst has on the 

adjacent structures. The cyst shrinks gradually to become 

smaller. This procedure permits a break in the cystic wall and 

paves a way for the cystic wall to drain the contents of the cyst. 

The cyst wall is sutured to the oral mucosa. This procedure 

permits the eruption of the cyst associated tooth, with or 

without orthodontic traction.  

The advantages of marsupialisation are: 

● Smaller duration of surgical intervention 

● Minimal trauma to the patient 

● Adjacent anatomic structures such as the teeth, the floor of 

the nose, the inferior alveolar nerve and the maxillary 

sinus are left intact 

 

The drawbacks of marsupialization are: 

● Longer hospital stay 

● Greater duration of postoperative care and follow up 

● Requires a high degree of patient and parental compliance 

● Subpar bony healing in patients older than 20 years of age 

● The risk of recurrence is categorically stated to be higher 

than the Partsch II technique 

● The lining of the dentigerous cyst if not removed in its 

entirety, can cause any ameloblastomas or carcinomas that 

may be developing in other parts of the lining and may be 

missed due to incomplete histological examination 

● A secondary procedure may be necessary 

● Repeated packing of the pathological cavity is required18 

 

 

DI SCU S SI ON  

 

The treatment for patients with a dentigerous cyst of an 

inflammatory - type that includes an impacted tooth should no 

longer be enucleation. Instead, a multi-disciplinary approach 

employing marsupialization along with orthodontic traction of 

the associated impacted tooth can be incorporated in the 

treatment plan. The traction of the impacted tooth performed 

by the orthodontist who is part of the team should be planned 

based on the availability of sufficient space for the impacted 

tooth to be brought into occlusion. Research has been carried 

out to assess the favourable period of time for planning the 

traction orthodontically in order to allow the encased tooth to 

erupt from the cyst. 

These researchers concluded that the eruption of the tooth 

with a dentigerous cyst associated is predictable and may take 

place three months following marsupialization; in certain 

cases, a longer duration of traction maybe required. The 

factors that are in favour for the eruption of a cyst associated 

with tooth after marsupialization are disputable. Researchers 

reported that factors that influence eruption of tooth depends 

on the age, inclination and depth of tooth, formation of root, 

and availability of space. In contrast, other researchers 

concluded that the above mentioned factors were not 

remarkable and need not favour tooth eruption19 

Nyimi et al. has concluded that an initial approach, that is 

a conservative surgical approach with primary closure of the 

subsequent defect (less than 4 cm), reduces the morbidity of 

aggressive surgeries. It obtains the complete bone healing 

within twenty-four months of the postoperative period. The 

treatment of large cystic lesions when cases are carefully 

selected is marsupialization being most common. Evocyst is an 

attractive new approach for obtaining complete bone defect 

healing within  3 months.20 

Kimura et al. have developed a normal method for the 

treatment of odontogenic cysts. They have developed a 

silicone based tube as a decompression device.21 Núñez et al. 

has described an evacuator for odontogenic cysts (Evocyst), 

which is a closed and active (vacuum like) drain system. This 

is to promote osteogenesis and also to manage odontogenic 
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cysts by means of active intra-cystic negative pressure. This 

device reveals a high rate of a new bone formation. Using the 

new device, a new bone formation takes place within less than 

three months, compared to conventional decompression that 

employs passive drains which tend to require up to twelve 

months to heal.22 

Johnson et al. in 1994 reported the risk that occurs when 

considerable amounts of odontogenic epithelium remain 

within the affected bony cavity for a long duration. They 

suggested that the epithelium that positions around the crown 

of an impacted tooth may not necessarily undergo an 

immediate transformation into a dentigerous cyst. They also 

reported that the average age of occurrence of squamous 

carcinoma arising in a dentigerous cyst is 60.8 years. The 

pluripotent nature of the odontogenic epithelium around the 

crown of tooth determines its increased chance to become 

cystic or malignant in the future.23 

Literature reports of a patient who at 16 months of age is 

the youngest patient ever reported with a carcinoma arising in 

a dentigerous cyst. This case satisfies all the existing criteria 

for this rare lesion. It projects that it is distinct on the basis of 

age of onset and the absence of a chronic lymphocytic 

infiltrate. The advanced age of previously reported cases of 

squamous cell carcinoma arising in a dentigerous cyst and the 

associated chronic inflammatory changes seen histologically 

have favoured a speculation that these carcinomas occur after 

a slow malignant change of the odontogenic epithelium.4,24,25 

 

 
 
 

CONC LU S ION S  
 

 

 

The Partsch I technique is one of the oldest known treatment 

modalities developed to combat dentigerous cysts. It has 

experienced periods of regression and resurgence amongst 

practitioners in terms of favourability. Now, however, it is 

clear that, provided the option is presented to the right patient 

of the right age with a high compliance, Marsupialisation offers 

a more conservative surgical approach to the treatment of this 

pathology, addressing both the concerns of the increase in 

pressure within the bone that the cyst causes, while also 

allowing for the retention of the involved tooth and its 

eventual repositioning into a desirable location as an erupted 

tooth in the oral cavity. 

The immediate eruption of the involved tooth encased 

within the cyst can be carried out by Marsupialization therapy. 

However, marsupialization does not favour spontaneous 

eruption of the impacted tooth, and in certain cases the 

impacted tooth needs to be sacrificed. This might cause a 

deficiency of bone in the alveolar region. Establishing the 

occlusion in dentigerous cysts of the jaw presents a tailored 

multidisciplinary approach that includes rehabilitation. 
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