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TIPS AND ADVICES WHEN PLANNING

AND CONDUCTING THE PROSTHODONTIC

TREATMENT IN PEDIATRIC PATIENTS

ПРЕПОРАКИ ПРИ ПЛАНИРАЊЕТО

И СПРОВЕДУВАЊЕТО НА ПРОТЕТИЧКИ ТРЕТМАН

КАЈ ПАЦИЕНТИ ВО ДЕТСКА ВОЗРАСТ
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Respected Editor, respected colleagues,

Sometimes during the practice, the specialist for prosthodontics has а patient who is a child. There are several reasons for prosthetic treatment at this age group such
as loss of a large amount of tooth substance or tooth extraction due to trauma or inadequate maintenance of oral hygiene, both in children with normal development
and in those with developmental disabilities. Children with hypodontia or developmental anomalies of the teeth, and children with syndromes in whom the agenesis of
some teeth is one of the symptoms are our patients as well. Considering the challenges we encounter when planning and implementing therapy in the youngest patients,
in cooperation with colleagues from other specialties, the idea to share the gained experiences with you was imposed. We hope that the following tips and short advices
will help you in providing prosthetic therapy in patients whose smile brings the greatest joy.

Почитуван уредник, почитувани колеги, 

Во текот на работниот стаж на специјалистот по стоматолошка протетика, не ретко се случува пациентот да биде дете. Причини за протетички третман кај
пациентите од оваа возрасна популација можат да бидат губење на голема количина на забна супстанца или предвремена екстракција на забите поради
траума или несоодветно одржување на орална хигиена, како кај деца со нормален развој, така и кај оние со попреченост во развојот. Честопати наши
пациенти се и деца со хиподонција или развојни аномалии на забите, како и оние со различни синдроми, кај кои агенезата на некои заби е една од
карактеристиките. Тргнувајќи од предизвиците со кои се среќаваме при планирањето и спроведувањето на терапијата кај најмладите пациенти, а во
консултација со колегите од другите специјалности, се наметна идејата стекнатите искуства да ги споделиме со вас. Се надеваме дека овие кратки совети
ќе ви помогнат при спроведувањето на протетичката терапија кај пациентите чија насмевка најмногу радува.

Tips and advices when planning and con-

ducting the prosthodontic treatment in

pediatric patients

Communication:

1. Establish a friendly relationship with the pedi-

atric patient based on mutual respect, trust, and

love;

2. However, maintain your authority.

3. Assess the child’s character and communicate

accordingly.

4. Children’s age, maturity, and developmental level

matter!

• with little children, try to be silly; 

• with school-age kids, find some common

ground, like a cartoon character or TV show; 

Letter to the editor



• when treating teenagers, you should talk with

them with the same respect as with an adult

person.

5. If they find you intimidating, remove the white

coat and take a few steps back1;

6. Try to get close later on.

7. Adjust the way you communicate, using terms

the child will understand. 

8. When having an appointment with a pediatric

patient, be positive, patient, and smile.

Planning the prosthodontics treatment:

1. Talk about the dental status with the child and

explain the aim of the therapy, as follows: 

• what kind of prosthetic appliance should be

manufactured,

• the functions of the orofacial system which

will be established.

2. Emphasize the aesthetic aspect of the appliance!

3. Explain the therapeutic procedures (without

going into unnecessary details) and most of the

materials you will use.

4. Be honest with the patient about the possible pain

or other uncomfortable sensations that may occur

during the therapy.

Appointment schedule and recommendations:

1. Assess the health status of the child for each

appointment separately: 

• the patient needs to be in optimal health con-

dition, 

• without symptoms of any acute and/or infec-

tious diseases, 

• with passable upper respiratory tract, 

• without gastrointestinal disorders.

2. If there are two pediatric patients with the same

or similar dental status requiring the same type of

prosthetic appliance, do all the procedures on the

older child first, in front of the younger child (you

should gain a permission from the parents first).

3. Schedule the appointment in the morning, when

the child is most rested, after a peaceful night

with quality sleep2.

4. The child should not have breakfast before the

therapeutic phases in which the posterior parts of

the oral cavity might be irritated (e.g. taking pre-

liminary or functional impressions).

5. Having an easily digestible meal is recommended

before starting with all other treatment procedures.

Therapeutic procedure:

1. The therapeutic procedures should be carried out

quickly, but carefully. 

2. In cases when the procedure takes a longer peri-

od, and the child loses its attention and patience,

give the child a short break or divide the proce-

dure into two appointments (as long as it does not

affect the quality of the prosthetic appliance).

3. If it is safe, allow the child to touch the instru-

ments and materials you will work with.

4. Allow the child to choose the material you will

use (e.g. the color of the impression material), but

only if it does not disrupt the final quality of the

prostheses.

5. Choose the materials that are most suitable for

children2: 

• fast-setting irreversible hydrocolloid impres-

sion materials, 

• medium/high viscosity silicone impression

materials, 

• thermoplastic materials that are optimally

moldable when heated on a lower tempera-

ture.

6. Use a suitable technique while taking an impres-

sion to complete the procedure easier and safer: 

• select an impression tray according to the

dental arch size;

• fill the tray with an optimal amount of impres-

sion material, up to the tray borders; 

• put pressure over the posterior part of the tray,

and after that over the frontal part, so the

excess of the impression material, could flow

in the vestibulum, not pharyngeal.

7. When making mobile dentures, just before taking

the functional impressions, show all the move-

ments with the lips, cheeks, and tongue to the

child and ask him/her to imitate; practice the

movements several times with an empty tray in

the mouth only. During the impression-taking

procedure, continue to show the required facial

muscles’ movements.

8. Verbally praise and symbolically reward the child at

the end of each appointment, for his/hers patience

and successfully completed working phase. 
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Pay attention please:

I.  When making crowns3:

1. Crowns may be made for children of all ages.

2. However, if you are making a crown on the sec-

ond primary molar: 

• pay attention to the convexity of the distal

surface; 

• the artificial crown must not interfere with the

normal eruption of the first permanent molar!

3. When preparing immature permanent teeth,

remove as minimal of the tooth substance as pos-

sible to preserve the pulp vitality4 as:

• the coronary pulp is voluminous,

• the dentin canals are wide.

II. When making a dental bridge:

1. You may plan a dental bridge as a treatment of

choice, after complete development of the jaws.

2. You are allowed to make a dental bridge at a

younger age (not before 8 years of age), only if it

is located in the frontal part of the mandible!

3. Conduct supragingival or paragingival tooth

preparation in the cervical region.

4. Choose a veneering material or metal that will

cause minimal attrition of the occlusal surfaces of

the antagonistic teeth5.

5. Fixed prosthetic restorations should be luted on

the supporting teeth with the glass ionomer luting

cement, not with zinc phosphate cement.

After making the prosthetic appliance:

1. Show the child how to maintain the hygiene of

the prosthetic appliance.

2. Teach the child how to take care of the longevity

of the dentures.

3. Give instructions regarding the diet, the way of

eating.

4. Monitor the child's adaptation to prosthetic appli-

ances, and do everything in your power to make

the adaptation period easier and faster.

5. Make timely corrections to prevent mucosal

changes accompanied by pain (pressure ulcers).

6. During the night, the dentures should not be

worn. Persuade the child to remove the prosthe-

ses to allow normal jaws’ development, and to

prevent the appearance of oral mucositis and

palatal papillomatosis (papillary hyperplasia).

7. Schedule regular check-ups and make adjust-

ments to enable eruption of the permanent teeth

and to monitor jaws’ growth and development.

8. Plan the manufacturing of new mobile prosthetic

appliances after the phases of intensive child’s

body growth and development.
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Abstract

There is a wide spectrum of causes of bilateral enlargement of submandibular and parotid salivary glands. Usually, these enlargements may be due to viral, metabol-
ic, systemic or medication nature. Part of these pathologic conditions may be easily diagnosed based on the clinical presentation and thorough anamnesis. The non-
differentiated bilateral enlargements may be a huge challenge for the diagnostic process, where a deep knowledge of the possible etiology for such condition is required,
as well as physician experience and aptitude for differential diagnostics. This case report is about the bilateral enlargement of submandibular and parotid glands, as
initial sign in acute myeloid leukemia (AML). Keywords: salivary glands, acute myeloid leukemia, non-Hodgkin lymphoma, leukemia.

Апстракт 

Постои широк спектар на причини за билатерално зголемување на субмандибуларните, односно на паротидните саливарни жлезди. Најчесто овие отекувања
може да бидат од вирусна, метаболичка, системска или медикаментозна природа. Дел од ваквите патолошки состојби можат лесно да се дијагностицираат преку
клиничка слика и добра анамнеза, додека за неиздиференцираните билатерални отекувања, поставувањето на дефинитивна дијагноза е голем предизвик и
бара познавање на сета можна етиологија која би можела да доведе до ваква состојба, како и поседување на искуство и вештина на терапевтот во
диференцијалната дијагностика. Овој приказ на случај се однесува на билатерално зголемување на субмандбуларните, односно паротидни жлезди, како
иницијален знак за акутна миелоидна леукемија (АМЛ). Клучни зборови: саливарни жлезди, акутна миелоидна леукемија, нон-Хоџкин лимфом, леукемија.

Introduction

Acute myeloid leukemia (AML) in general is a dis-

ease that occurs in older-age patients; AML rarely

appears in patients under the age of 4. The mean age of

patients who suffer from this disease is 63. Although

there is no known precise etiology, there are cases of

AML occurring after radiotherapy, exposure to some

chemical (genotoxic) factors or medication treatment

(especially if it is associated with an existing hemato-

logical disease). In the basis of the pathogenesis of this

disease lays malignant transformation of multipotent,

hematopoetic stem cells, due to genomic alterations

(mutations of genes and chromosomal inversions, as

well as translocations). An enlargement of parotid and

submandibular glands, with no other clinical symptoms,

is a rarity in the initial manifestation of AML. The physi-

cian should be prepared for this unusual presentation of

the disease, because any postponement of the diagnostic

process may be fatal. The aim of this case report is to

emphasize the importance of correct and timely diag-

nostics of AML in a patient with unusual initial presen-

tation.

Case report

A female 26-year-old patient, a physician, was

referred to the Clinic for Maxillofacial Surgery in Skopje

in September 2016, with bilateral enlargement of sub-

mandibular glands, which were painless and soft on pal-

pation. The enlargement had persisted for 8 days. On the

first examination she provided an already done ultra-



sonographic analysis, which was in favor of infective

mononucleosis with enlarged lymph nodes bilaterally, in

the submandibular area. Routine laboratory analyses

were performed, a complete blood analysis and differen-

tial blood analysis, including CRP and sedimentation.

They were in normal range (WBC : 6.9 X 10^9/L, RBC:

4.29 X 10^12/L PLT 269 X 10^9/L). Serum analysis was

also performed, for a potential virus infection (CMV,

MUMPSs and EBV), all with negative outcome. In the

peripheral blood smear analysis, the percentage of lym-

phocytes were 59,3% (22-35%). Non-segmented neu-

trophils were found to be 3,3% (2-5%), segmented

28,6% (58-68%) and monocytes 8,8% (4-8%). The

patient was referred to the Clinic for Hematology, where

she was advised to perform a fine-needle aspiration

biopsy (FNAB) of the submandibular glands. The cyto-

logical analysis revealed a chronic inflammation, i.e.

hyperplastic ductal epithelium, with no cytological atyp-

ia. She had been treated with proteolytic enzyme in the

form of a supplement (Serrapeptase) and cephalosporine

antibiotics – cefixime (Pancef), then with ciprofloxacin

(Citeral), along with anti-swelling treatment (Chymoral

forte). Two weeks later, the patient complained about

strong pain in the submandibular area, and increased

body temperature of 38°C (intermittent, every 3-4 days).

At the same time, the submandibular glands started to

become palpable, on the right side with a dimension of a

walnut, and on the left side with a dimension of an egg,

tender and slightly painful. No other lymph nodes were

palpable in the neck area. Following worsening of the

symptoms, 50 days after the onset, the patient was hos-

pitalized in the Clinic for maxillofacial surgery for a

period of 6 days. Antibiotic and antiphlogistic treatment

was given. The blood test results were within the normal

ranges and did not correspond with the clinical presenta-

tion ( WBC: 4.0 X 10^9/L, RBC : 5.39 X 10^12/l , PLT

180 X 10^9 /L). A stroboscopic examination was per-

formed at the Clinic for otorhinolaryngology, with a nor-

mal appearance of the larynx (oropharyngoscopically

the left tonsil was with cripts and detritus). Serologic

tests were performed for a possible tularemia – with a

negative finding. The findings from the Clinic for

rheumatology were also negative and did not indicate a

presence of lymphoepithelial lesion of the salivary

glands (Sy, Sjogren, M. Mikulicz). HBsAgQ2 and Anti-

HCV were also negative, after which she was referred to

perform an MRI. The radiology report was as follows: in

the projection of the left submandibular gland there is an

incapsulated change with a dimension of 28x21 mm,

with a signal in favor of a hemorrhage. This change

might have been an inflammatory haematoma in  phase

of organization, taking into consideration the pointed

inflammatory reaction of the surrounding deep fat tissue

in the submandibular area, as well as the presence of an

increased number of reactive lymph nodes in the region.

A smaller haematoma was observed in the right sub-

mandibular gland, with dimensions of 25x11 mm, with

no presence of pathologically colored capsule. Both

parotid and thyroid glands were with normal appearance.

On the 51st day of the onset of symptoms, the serologic

analysis revealed a positive value for EBV: (EBNA )IgM

0,57 (grey zone). The examination performed at the

Institute for lung diseases and tuberculosis ruled out

tuberculosis as a possible cause for the condition. After

3,5 months of the onset of symptoms, both parotid

glands got enlarged. A serologic test for EBV presence

was again performed, with negative values, but with

present leukocytosis:  Le 13.00 x10^9/L (4.0-11.0),

[Lymf  48.80% (25-40 %) and Mon  34.40 % ( 3.0-7.0

%). Because of the bilateral enlargement of parotid

glands, the patients was again referred to the Clinic for

rheumatology, where all test results were negative. Two

days after the confirmed leukocytosis, in the axillary

area, a palpable painless lymph node was observed,

associated with subjective feeling of excessive sweating.

Tests were performed at the Clinic for infective diseases

and febrile conditions with ELFA, and a positive value

for EBV IgM-1,0 was found, with increasing value five

days later (EBV IgM: 1,53). Four months after the onset

of symptoms, a sternal punction was performed and the

following results were found: 88% of the cells were

CD45, plus mononuclear cells with the following

immunophenotype (Table 1): 

The test results were in favor of AML with aberrant

expression of CD7. At the same time, the EBV test was

again performed, and it was negative (0,77). The control

blood analysis revealed values for WBC of 34,6 x 10^9/l.
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Myeloid

markers

Lymphoid

markers  
Rest

CD13 18,3 % CD2 neg. CD34 38,8 %

CD33 99% CD7 29,1% HLA-OR neg.

CD14 neg. CD19 neg. CD117 44,3 %

CD15 neg. CD79a neg. CD79a neg.

MPO 14,3 % CD10 neg. CD79a neg.

TcT neg., CD22 neg.

Table 1. Results obtained from the sterna punction

biopsy.
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Blood analysis was regularly performed in the following

two days,. Leukocytosis was twice observed (30,94 x10 ^

9 / L and 36,99 x10 ^ 3 mL). Five months after the onset

of symptoms, a smear from a salivary gland was taken,

with negative result. The comparative MRI revealed a

reduction of the haematomas in both submandibular

glands, which were almost completely resolved (there was

a leftover of 1o mm). Both submandibular and parotid

glands were enlarged, with homogenous appearance, ede-

matous, with a restriction of the diffusion – a finding that

indicates a persistent sialoadenitis. Focal pathological

lesions were not observed, nor intraparenchymic, and

locoregional pathologically changed lymph nodes. The

major salivary glands’ ducts were not dilated. There was a

bilaterally present mastoiditis and otitis media with dif-

fuse sinusitis, a finding that was not observed at the first

examination. A blood test was again performed, and it

alarmed about increased leycocitosys of 35.22 x10^3 mL.

In February 2017, a patohistological finding of the 2-

cm bony part from iliac crest was obtained. The sections

were stained with HE, Gimsa and immunohistochemistry

for: CD20, CD3, CD10, CD235, Tdt, CD34, CD117,

Myeloperoxidase, Neutrophil elastase, CD68, MAC 387

and CD15. Positive results were obtained for: CD235

(eritroid precursors 30-40%), CD34 (5-10%, with dis-

persed, interstitial arrangement), Myeloperoxidase (10%),

CD68 (myeloid-histiocyte precursors 30-4%). The final

conclusion from the patohistology and immunohisto-

chemistry was that, taking into consideration the immatu-

rity of part of the cell population, with no signs of matu-

ration and negative expression for CD20, CD3, CD1 and

TdT (positive CD34, myeloperoxidase, CD68 and CD235),

and with ruled out lymphoid proliferation, as well as in

accordance with the clinical picture, it was recommended

to evaluate a possible AML. The analysis of mutation of

genes NPM1, FLT3 and CEBPA (otherwise present in

AML) showed negative results and no gene mutations

were observed. The sternal punction aspirate was in favor

of acute leukemia, with high infiltration with blasts of 60-

70%. The patient was then hospitalized at the Clinic for

hematology, from February 10, 2017 to March 03, 2017.

Chemotherapy was administered by protocol and transfu-

sion: Tr mass 34 doses, Er 4 doses. The control sternal

aspiration biopsy showed around 15% blasts. The patient

was again hospitalized from March 13, 2017 to April 06,

2017, when a treatment according to FLAG-IDA protocol

was given. 

After the treatment, the bilateral enlargement of the

parotid glands was completely resolved and the disease

entered into a phase of remission. Her older sister was

found to be HLA-DNA identical, after which a bone mar-

row transplantation was performed, with uneventful post-

transplantation follow-up. 

Discussion

There are several conditions whose clinical picture is

characterized by bilateral enlargement of the salivary

glands. Often there are two or more causes which pres-

ent with a similar clinical picture, which may be chal-

lenging for the physician, and it might lead in the wrong

direction while setting the final diagnosis. In our case,

we did a “step by step” process of diagnosis, by ruling

out sialectasis, as well as bacterial, medicament-induced,

immunological, congenital and tumor etiology of the

bilateral enlargement of the salivary glands. What drew

our attention the most, was the discontinuity of the

results from serology analysis for EBV and the suspicion

of possible lymphoproliferative malignant pathology.

We received the first concrete result from the serologic

analysis for EBV 3,5 months after the onset of symp-

toms, which was later confirmed twice, although always

with different values, varying from “grey zone” to a pos-

itive result. However, the last serologic finding for EBV

was negative. Infection with EBV usually occurs in early

childhood, after which the virus remains to persist in a

low number of B cells. EBV attacks B-lymphocytes,

bonding to CD21 receptor and causing latent infection in

vivo and in vitro1. There is a wide spectrum of LPD

(lymphoproliferative diseases) which are related to EBV

and which occur in patients with primary immunodefi-

ciency, in patients with AIDS or with iatrogenic post-

transplanatation immunosuppression, as well as in those

who undergo other types of treatment, like methotrexate

and tumor necrosis factor (TNF) alpha antagonists treat-

ment. Recently it was proved that the presence of EBV

might lead to the occurrence of EBV-positive LPDs in

adult patients who do not show signs of immunodefi-

ciency at all2.   

Co-infection with EBV may appear in Morbus

Hodgkin, large cell lymphoma, and lymphoma in AIDS3-6,

but also in chronic lymphocytic leukemia in childhood7.

Shlehofer et al.8 documented an increased number of

EBV-VCA (viral capsid antigen) in a study performed on

121 children with ALL in Germany, without PCR test.

The patients with EBV have been shown to have a high-

er frequency of relapses of the disease and mortality,

compared with those who have EBV-ALL. Infection

with EBV in patients with acute leukemia is more fre-

quent in B-cells ALL, compared to T-calls ALL. EBV-

positive patients show a worse prognosis compared to

others. However, the recent literature points out the con-

troversy of the role of EBV in leukemia in childhood9, 10.

In literature, the association between LPDs and EBV

infection in adults is mostly seen. In our case, the patient

was 26-year old, with no history of lymphoproliferative

disease. Lymphadenopatia of the head and neck may be
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the result of lymphoma11. Lymphomas of the salivary

glands are very rare and mainly arise from B-cells12. The

extranodal lymphomas are mostly Non-Hodgkin (NHL)

and represent 10-20% of all lymphomas13. Non-Hodgkin

lymphoma of a salivary gland usually presents as a pain-

less mass that progresses quickly and increases in

dimensions14-17. MALT lymphomas are most common

among NHL of the major salivary glands. Low-grade

MALT lymphoma of the parotid gland is usually a result

of BLL (benign lymphoepithelial lesion)18. The transfor-

mation of BLL into MALT lymphoma is thought to be a

“multistep” process. The initiation might be a long-last-

ing stimulation (activation) of B-calls by an inflammato-

ry stimulus19. According to Rosenstiel et al.20, in patients

with Sjogren syndrome, the risk of non-Hodgkin is

increased 44 times and 80% of those lymphomas are so-

called MALT subtypes. According to Anacak et al.21,

MALT lymphomas of the salivary glands are more com-

mon in females. In their study the female:male ratio was

3:1. The cause of female predominance is unknown. In

our case, all results from the examinations performed at

the Clinic for rheumatology were negative (even when

repeated). The bilateral enlargement of the salivary

glands was limited (with no progression in dimensions

since the initial examination), but they had become

painful on palpation with time. Granulocytic sarcoma, or

so-called myeloid sarcoma (MS) or “Chloroma” is a rare

extramedular neoplasm, which consists of mature and

immature granulocytes or monocytes. It is extremely

rare to occur MS in patients with no previous history of

myeloid neoplasm. It is present in 2,5%-9,1% of patients

with AML and five times less in patients with chronic

myelogenic leukemia. It occurs equally in males and

females, and 60% of the patients are younger than 15.

The number of cases with MS immediately after trans-

plantation with allogenic stem cells is higher, and some

authors suggest that MS is in fact a consequence of

“graft versus leukemia” effect, that develops

extramedullary22. MS also occurs in patients with AML

and proven (8:21) cytogenic abnormality (translocation)

i.e. in AML with maturation (M2) according to FAB

classification. After the fine needle biopsy of four cases

with MS of the salivary glands, the cytological evalua-

tion showed spread acini of salivary gland, mixed with

dispensed atypical cells. The atypical cells were het-

erogenous, medium and large in size, with wrinkled

nucleolus with fine chromatin. In one case the cells

showed homogeny, with rounded nucleoli and fine chro-

matin23. In our case, the fine needle aspiration biopsy

showed hyperplasia of the ductal epithelium, with no

cellular atypia.

Conclusion

The course of the diagnostics and treatment in the

case reported in this study lead to a conclusion that there

is no disease with whatever “benign” clinical presenta-

tion of longer enlargement of major salivary glands,

which should not be underestimated. It should always be

approached seriously and with no compromises. In our

case, the initial impression of infective mononucleosis

eventually led to a final diagnosis of AML. Bilateral

enlargement of the major salivary glands is very rarely

an initial symptom of AML, but the serious approach in

line with interdisciplinarity allowed timely initiated and

successfully performed treatment with long term remis-

sion of the disease.  
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PREVALENCE OF ORAL CANDIDIASIS IN COMPLETE

DENTURES WEARERS

ПРЕВАЛЕНЦА НА ОРАЛНА КАНДИДИЈАЗА

КАЈ НОСИТЕЛИ НА ТОТАЛНИ ПРОТЕЗИ
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Abstract

Objective: As the population age is growing the need for oral prosthetic rehabilitation is increasing accordingly. Oral candidiasis is a common opportunistic infection of
the oral cavity caused by an overgrowth of Candida spp., the commonest being Candida albicans. Materials and Methods: To obtain the set objectives, 50 patients
(from the experimental group EG), complete denture wearers, were included and sampled at the University Dentistry Clinical Center of Kosovo, Prishtina.  Also, we
designate a control group of 50 patients, older than 50 years of age. Clinical changes in the oral mucosa were assessed using thorough intra/extra–oral examination
with the emphasis on the eventual oral mucosal changes in contact with dentures.  In both experimental and control -roup patients’ swabs were obtained for testing the
presence of Candida albicans. In the experimental group of patients along with oral mucosal swabs, denture swabs were taken as well. Results: In our study the high-
est percentage was found for Candida albicans - 26.0%, followed by Candida tropicalis - 12.0%, and Candida crusei - 6.0%, of the cases.There was a correlation
between denture wearing and the occurrence of oral candidiasis.(p<0.05)(Pearson Chi-square: 13.6364, p=.000222). While there was no correlation found between the
duration of denture wearing and the occurrence of oral canididiasis. (p>0.05)(Pearson Chi-square: 1.02339, p=.311716), however, there was a correlation noted
between the years of denture wearing and the occurrence of candida spp. on the patient denture base. Conclusions: The prevalence of Denture Stomatitis in com-
plete denture wearers is high and no association with its risk factors was found. Key words: denture stomatitis, complete denture wearers, oral candidiasis, candida
albicans.

Апстракт 

Цел на трудот: Како што се зголемува возраста на популацијата,  соодветно се зголемува и потребата од орална протетска рехабилитација. Оралната
кандидијаза е честа опортунистичка инфекција во усната празнина, којашто е предизвикана од прекумерен раст на Candida spp, од коишто најчесто станува збор
за Candida albaicans. Материјали и Методи: За да се постигнат поставените цели, 50 пациенти (од експерименталната група ЕГ), носители на тотални протези,
беа вклучени и од нив беа земени примероци во Универзитетскиот Стоматолошки Клинички Центар во Косово, Приштина. Исто, офомивме контролна група од
50 пациенти, постари од 50 години. Клиничките промени на оралната мукоза беа оценети преку темелен интра/екстраорален преглед со акцентирање на
евентуалните промени на мукозата којашто е во контакт со тоталната протеза. И во експерименталната и во контролната група, од пациентите беше земен брис
за одредување на присуство на Candida albicans. Во експерименталната група на пациенти, покрај брисот од оралната мукоза, беше земен и брис од тоталната
протеза. Резултати: Во нашето испитување, процентуално најголемо присуство беше одредено за Candida albicans – 26.0%, потоа Candida tropicalis – 12.0% и
Candida crusei – 6.0% од случаите. Утврдивме корелација помеѓу носењето на тотална протеза и појавата на орална кандидијаза. (p<0.05) (Pearson Chi-square:
13.6364, p=.000222). Не утврдивме корелација помеѓу времето на носење на протезата и појавата на орална кандидијаза (p>0.05) (Pearson Chi-square: 1.02339,
p=.311716), но, забележавме корелација помеѓу годините на носење на тоталната протеза и појавата на candida spp. на базата на тоталната протеза.
Заклучоци: Преваленцата на протетскиот стоматитис кај носителите на тотални протези е висока и не е во асоцијација со неговите ризик-фактори. Клучни
зборови: протетски стоматитис, носители на тотални протези, орална кандидијаза, candida albicans.

Introduction

As the population age is growing the need for oral

prosthetic rehabilitation is increasing accordingly1.

Although, the number of treatment options for dentate

and edentulous patients is staggering both in number and

techniques, not every member of that population can

benefit from all of the options, mainly due to the finan-

cial constraints2. One of the most common and optimal

options, both clinically and financially, is resin-based

complete denture3.

Oral fungal infection is a common disease in com-

plete denture wearers. Oral candidiasis is a common

opportunistic infection of the oral cavity caused by an

overgrowth of Candida spp., the most common being

Candida albicans4. C. albicans is a dimorphic yeast

UDC: 616.31-002.828:616.314-77  



strongly gram-positive able to live as a normal commen-

sal organism in the oral cavity of healthy people of

45–65%, but in denture wearers, the prevalence of

Candida increases to 60–100% which increases the risk

of infection5, 6, 7.

The etiology of denture stomatitis is multifactorial,

with factors including trauma caused by ill-fitting den-

tures, increased age of the patient and of the dentures,

lack of denture hygiene, and a favorable environment for

proliferation for Candida albicans in particular8, 9, 10.

Patients with candidiasis may report varied symptoms

such as painful sensations, local discomfort, difficulty

swallowing, a burning sensation in the oral cavity, or an

alteration in taste, but such infections are most often

asymptomatic11.

Candida species are frequently isolated from the oral

cavity in healthy individuals of all ages, and it is therefore

difficult to differentiate oral candidiasis from the com-

mensal state by microbiological detection of the Candida
species in the oral cavity. Therefore, additional microbio-

logical criteria are required to diagnose oral Candida
infection correctly. Various methods can be used to isolate

Candida from the oral cavity, including smears, plain

swabs, imprint cultures, whole saliva collection, concen-

trated oral rinses, and mucosal biopsies12, 13. Clinical stud-

ies have shown that C. albicans is not only able to adhere

to the mucous surfaces, but also to stick to the acrylic

resins of the dental prostheses, where both the plaque

accumulated on the dentures and the poor oral hygiene

contribute to the virulence of Candida, offering a clinical

picture of Candida-associated denture stomatitis14.

The purpose of this study was to determine changes

in the oral environment occurring in denture-wearers by

recording:

• Clinical expression in oral mucosa in close con-

tact with complete dentures.

• Microbiological findings.

Material and Methods

To obtain the set objectives, 50 patients (from the

experimental group EG), complete-denture wearers, were

included and sampled at the University Dentistry Clinical

Center of Kosovo, Department of Prosthodontics,

Pristina.  Inclusion criteria were as follows:-

• Patients that have worn their dentures for at least

one year.

• The dentures should have been fabricated at the

laboratory of  UDCCK  from the same technician

under the most similar conditions for denture fab-

rication for all groups, and 

• The patients should be older than 50 years. 

Also, we designate a control group (CG) of 50

patients, older than 50 years, without removable

prosthodontic restorations, that attend the University

Dentistry Clinical Center of Kosovo, Pristina, for other

reasons.

History was recorded in the experimental and control

group including: 

• Medical and Medication History,

• Duration of Denture Wearing (Experimental

Group),

• Subjective issues related to their dentures.

Denture hygiene habits were recorded using special

questionnaire developed by Peracini at al. (2010)15.

Clinical changes in the oral mucosa were assessed by

means of thorough intra/extra–oral examination with

emphasis on the eventual oral mucosal changes in con-

tact with dentures. These examinations included the con-

trol group as well.

From clinical aspect, all patient with denture related

stomatitis are classified into three clinical types (Newton

classification):

Newton´s type  I: pin-point hyperemic lesions

(localized simple inflammation) 

Newton´s type II: diffuse erythema confined to the

mucosa contacting the denture

(generalized simple inflamma-

tion) 

Newton´s type III:granular surface (inflammatory

papillary hyperplasia).

In addition,  thedentures’ stability was assessed. 

In both experimental and control group, patients’

swabs were obtained for testing the presence of Candida
albicans. In the experimental group of patients along with

oral mucosal swabs, denture swabs were taken as well.

Microbiology analysis was conducted at the Institute

of Public Health, Department of Microbiology, Pristina.

Oral and palatal mucosal samples were taken.

Results

In patients from the CG there was no candida infec-

tions recorded. 

Candida infections were recorded in 24.0% of the

patients in the EG. Candida crusei and Candida albicans
was simultaneously found in two patients (4.0%).

Candida albicans alone was found in 20.0% of patients,

evidently Candida albicans is found in 24.0% of total

patients. (Table1, Graph 1).
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In 30% of complete denture wearer patients, candida

spp. was isolated on the actual denture base. Candida
crusei and Candida albicans were simultaneously found

in two patients (4.0%). Candida albicans alone was

found in 14.0% of the patients. Candida crusei and

Candida tropicalis were simultaneously found in a sin-

gle patient, (2.0%). Candida tropicalis alone was found

in a single patient. Candida albicans and Candida trop-
icalis were simultaneously found in 8.0% of EG of

patients (Table 2, Graph 2). In total, the highest percent-

age was found for Candida albicans - 26.0%, followed

by Candida tropicalis - 12.0% and Candida crusei -

6.0%, of the cases.

There was a correlation between denture wearing and

the occurrence of oral candidiasis. (p<0.05)(Pearson

Chi-square: 13.6364, p=.000222).
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CG EG

Count Percent Count Percent

No 50 100.0 38 76.0

Candida crusei & Candida albicans 2 4.0

Candida albicans 10 20.0

Total 50 100.0 50 100.0

Table 1. Patient distribution by Candida – mouth variable

EG

Count Percent

No 35 70.0

Candida crusei & Candida albicans 2 4.0

Candida albicans 7 14.0

Candida  crusei & Candida tropicalis 1 2.0

Candida tropicalis 1 2.0

Candida albicans & Candida tropicalis 4 8.0

Total 50 100.0

Candida albicans

Candida crusei& Candida albicans

No

Graph 1. Patient distribution by Candida – mouth variable

Table 2. Patient distribution by Candida-dentures variable

in EG
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Graph 2. Patient distribution by Candida-dentures variable in EG

During the study, there was no correlation found

between the years of denture wearing and the occurrence

of oral canididiasis. (p>0.05)(Pearson Chi-square:

1.02339, p=.311716), however, there was a correlation

noted between the years of denture wearing and the

occurrence of candida spp. on the patient denture base.

(p<0.05)(Pearson Chi-square: 13.7188, p=.000212).

Similarly, a correlation between diabetes in denture-

wearing patients and candida infections was confirmed.

(p<0.05)(Pearson Chi-square: 17.9107, p=.000023).

Discussion

The Candida species form the normal commensal

fungi component, and its activity is regulated by many

intrinsic and extrinsic factors. The pathogenic nature of

Candida has been correlated with various systemic condi-

tions, which in some manner affect the immunity of the

patients16.

The Candida concentration associated with several

clinical oral signs in the infected patients and may be

closely related to the patient’s current clinical status and

prognosis17. In our research of patients from the CG there

was no candida infections recorded. Our results agree

with Al Tarawnehn et al.18 who concluded that mucosal

candidal counts and the presence of cytological hyphae

did not show significant difference when comparing DS to

healthy participants. Our results show that the highest per-

centage was found for Candida albicans in denture in EG

patients (26.0%), followed by Candida tropicalis and

Candida crusei, of the cases. Many authors have reported

that Candida albicans is the most common species in den-

ture users, making up 70% of all isolates19. Zomordian et

al.20, investigated risk factors associated with progression

to candida-related dentures stomatitis in patients using

complete dentures, and they found that C. albicans was

the most frequently recovered species, followed by C.

glabrata and C. tropicalis. Therefore, according to

Mizugai et al.21 in their study evaluate the association

among age distribution and denture wearing status and

Candida spp. detection rate. This study indicates that,

although detection rate of single Candida spp. were rather

high in the youngest group of non-dentures wearers,

detection rates of single and multiple Candida spp. were

significantly higher in denture wearers of all other age

groups compared with non-denture wearers (P<0,05).

Many studies have also shown that denture hygiene prac-

tices are essential, because the porous material of the sur-

face biofilm can serve as a reservoir of fungal microor-

ganisms, and contribute to reinfection22,23.

During the study there was no correlation found

between the years of denture wearing and occurrence of

oral canididiasis, however, there was a correlation

between the years of denture wearing and occurrence of

Candida spp. on the patient denture base. Our results

agree with previous reports which indicate that DRS are

in statistically significant continuous denture wearing24, 25.

Due to the deterioration of dentures over time, such as the

polished surfaces fit to the underlying tissues and the

occlusion, dentures could become more irritant to the

mucosa and more open to candida and bacterial coloniza-

tion.

Our findings suggest that there is a significant differ-

ence between diabetes in denture wearing patients and

candidiasis. The most frequent oral signs and symptoms

observed in both controlled and uncontrolled diabetic



patients was hyposalivation, halitosis, periodontitis, taste

alteration, aphthous stomatitis, and they found significant

difference between the groups. Also, the most common

lesion seen in both the groups were candidiasis, fibrous

hyperplasia, aphthous ulcers and benign neoplasia where

the chi-square test showed a significant difference

between the groups P<0,05 according to Shrimali et al.26,

Daniluk et al.27. Candida albicans, statistically signifi-

cantly, more frequently was isolated in denture wearers’

patients with diabetes melitus and without diabetes, com-

paring to such groups of patients but without dentures.

Our results may differ due to our smaller number of

participants, or due to other issues associated with their

age and general health. Therefore it should be pointed out

that older dentures are harder to clean due to a tendency

for porosity in their bases, which can contribute for the

emergence of the disease. It should be concentrated on

patient information and motivation on hygiene, for pro-

phylactic purposes. Future studies will be a series of clin-

ical epidemiologic studies, already planned in our depart-

ment, to investigate pathogenesis of Denture stomatitis. 

Denture Wearers
Laura Lourenço Morel1, Anna Paula da 

FernandaFaot1, Luciana de Rezende Pinto1,

Laura Lourenço Morel1, Anna Paula da 

FernandaFaot1, Luciana de Rezende Pinto1

Conclusion

In conclusion, the prevalence of Denture Stomatitis

in the total number of  denture wearers is high and

although no association with its risk factors was found.

Preventive and educational measures for oral health

in the elderly, stimulating the correct hygiene of the den-

ture and the oral cavity, should be a routine among pro-

fessionals. Patients that use dentures must maintain their

dentures in order to preserve their oral health.

Conflicts of interest

The authors confirm that this article content has no

conflict of interest.

Reference

1. Ageing WP. World Population Ageing 1950-2050. Popul English

Ed [Internet]. 2002;26:5–9. Available from:

http://www.un.org/esa/population/publications/worldageing19502

050/

2. Leles CR, Ferreira NP, Vieira AH, Campos AC V, Silva ET.

Factors influencing edentulous patients’ preferences for

prosthodontic treatment. J. Oral Rehabil. 2011;38:333–9. 

3. McKenna G, Allen F, Woods N, O’Mahony D, Cronin M, Damata

C, Normand C. Cost-effectiveness of tooth replacement strategies

for partially dentate elderly: a randomized controlled clinical trial.

Community Dent. Oral Epidemiol. [Internet]. 2013;1–9. Available

from: http://www.ncbi.nlm.nih.gov/pubmed/2425138

4. Salerno C, Pascale M, Contaldo M, Esposito V, Petruzzi M,

Sercipo R. Candida-associated denture stomatitis. Med. Oral.

Patol. Oral Cir. Bucal. 2011 Mar 1;16 (1):139-43.

5. Loster BW, Loster J, Wieczorek A, Ryniewicz W. Mycological

analysis of the oral cavity of patients using acrylic removable

dentures. Gastroenterol. Res. Pract. 2012.  2012: 951572.

Published online 2012 Apr 8. doi: 10.1155/2012/951572.

6. Loster JE, Wieczorek A. Loster BW: correlation between age and

gender in Candida species infections of complete denture wearers:

a retrospective analysis. ClinInterv Aging. 2016;11:1707–1714.

7. Zomorodian K, Haghighi NN, Rajaee N, et al. Assessment of

Candida species colonization and denture-related stomatitis in

complete denture wearers. Med. Mycol. 2011;49:208–211. 

8. Abaci O, Haliki-Uztan A. Investigation of the susceptibility of

Candida species isolated from denture wearers to different

antifungal antibiotics. Afr. J. Microbiol. Res. 2011;5:1398–1403. 

9. Wilson J. The aetiology, diagnosis and management of denture

stomatitis. Br. Dent. J. 1998;185:380–384. 

10. Webb BC, Thomas CJ, Willcox MDP, et al. Candida-associated

denture stomatitis: aetiology and management: a review: part I:

factors influencing distribution of Candida species in the oral

cavity. Aust. Dent. J. 1998;43:45–50.

11. Hoshi N, Mori H, Taguchi H, et al. Management of oral

candidiasis in denture wearers. J. Prosthodont. Res.

2011;55:48–52. 

12. Williams DW, Lewis MA. Isolation and identification of Candida

from the oral cavity. Oral Dis. 2000;6:3-11.

13. Byadarahally.Raju S, Rajappa S. Isolation and identification of

candida from the oral cavity. ISRN Dent.

2011;2011:487921.doi:10,5402/2011/487921.

14. Akpan A, Morgan R. Oral candidiasis. Postgrad. Med. J.

2002;78:455-459.

15. Peracini A, de Andrade I. M., da Silva C. H. L., Paranhos H. de F.

O. Behaviors and Hygiene Habits of Complete Denture Wearers.

Braz. Dent. J. 2010;21(3): 247-252.

16. Fenn SM, Narayanan M, Jacob M. Prevalence of oral Candida in

saliva of uncontrolled and controlled type 2 diabetes mellitus

patients – Beyond reasonable doubt? SRM  J. Res..Dent.

Sci.2019;10:1-6.

17. Tooyama H, Matsumoto T, Hayashi K, Kurashina K, Kurita H,

Uchida M, Kasuga E, Honda T. Candida concentrations

determined following concentrated oral rinse culture reflect

clinical oral signs. BMC Oral Health 2015; 15:150.

18. Al Tarawneh S, Bencharit S, Mendoza L, Curran A, Barrow D,

Barros S, Preisser , Loewy ZG, Gendreau L, Offenbacher S.

Clinical and histological findings of denture stomatitis as related

to intraoral colonization patterns of Candida albicans, salivary

flow, and dry mouth. J. Prosthodont. 2013 Jan;22(1):13-22. 

19. D’aistan S, Aktas AE, Caglayan F, Ayyildiz A, Bilge M.

Differential diagnosis of dentur-induced stomatitis, Candida, and

their variationsin patients using complete denture: a clinical and

mycological study.Mycoses. 2009;52:266–271.

doi:10.1111/j.1439-0507.2008.01592.

20. Zomorodian K, Haghighi NN, Rajaee N, Pakshir K, Tarazooie B,

VojdaniM,Sedaghat F, Vosoghi M. Assessment of Candida species

colonization and denture-related stomatitis in complete denture

wearers. Med. Mycol. 2011 Feb;49(2):208-11. doi:

10.3109/13693786.2010.507605. Epub 2010 Aug 26. PubMed

PMID: 20795762.

21. Mizugai, Hiroyuki; Isogai, Emiko; Hirose, Kimiharu; Chiba,

Itsuo. 2007 Effect of denture wearing on occurrence of Candida

98 Macedonian Dental Review. ISSN 2545-4757, 2020; 43 (3): 94-99. 



Македонски стоматолошки преглед. ISSN 2545-4757, 2020; 43 (3): 94-99.  99

species in the oral cavity. The Journal of Applied Research. 2007;

Vol. 7, No. 3: 250-254. 

22. Hoshing C, Dixit S, Mootha A, Diwan N. Role of Candida

albicans in denture stomatitis. J. Indian Acad. Oral Med. Radiol.

2011;23:617–619. 

23. Dantas APFM, Consani RLX, Sardi JCO, Mesquita MF, Silva

MCVS. Sinhoreti MAC: biofilm formation in denture base acrylic

resins and disinfection method using microwave. J. Res. Pract.

Dent.2014; Article ID 112424. doi:10.5171/2014.112424.

24. Fenlon MR, Sherriff M, Walter JD. Factors associated with the

presence of denture related stomatitis in complete denture

wearers: a preliminary investigation. Eur. J. Prosthodont.Restor

.Dent.1998; 6:145-147.

25. Jeganathan S, Payne JA, Thean HP. Denture stomatitis in an

elderly edentulous Asian population. J. Oral Rehabil. 1997;

24:468-472.

26. Shrimali L,  Astekar M, Sowmya GV. Correlation of Oral

Manifestations in Controlled and Uncontrolled Diabetes Mellitus.

International Journal of Oral & Maxillofacial Pathology.

2011;2(4):24-27. 

27. Daniluk T, Tokajuk G, Stokowska W, Fiedoruk K, Sciepuk M,

Zaremba ML, Rozkiewicz D, Cylwik-Rokicka D, Kedra BA,

Anielska I, Górska M, Kedra BR. Occurrence rate of oral Candida

albicans in denture wearer patients. Adv. Med. Sci. 2006;51Suppl

1:77-80. 



100 Macedonian Dental Review. ISSN 2545-4757, 2020; 43 (3): 100-109. 

HYALURONIC ACID: A PROMISING MEDIATOR FOR

PERIODONTAL REGENERATION

ХИЈАЛУРОНСКА КИСЕЛИНА-ВЕТУВАЧКИ

МЕДИЈАТОР ЗА ПАРОДОНТАЛНА РЕГЕНЕРАЦИЈА
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Abstract

The management of periodontal defects has been an ongoing challenge in clinical periodontics. This is mainly a result of the fact that tissues which comprise the peri-
odontium, the periodontal ligament, and the cementum and alveolar bone, represent three unique tissues in their own right. Thus, reconstruction of the periodontium is
not just a simple matter of regenerating one tissue but involves at least three quite diverse and unique tissues. Resective surgical therapy, with or without osseous
recontouring, was considered the norm during the 1950s and the 1960s, in the belief that attainment of shallow pocket depths was a worthwhile goal. More recently,
attention has been focused more on regenerative and reconstructive therapies, rather than on respective therapies. Among the many mediators used in periodontal
regeneration ishyaluronic acid. In the field of dentistry, hyaluronic acid has shown anti-inflammatory and anti-bacterial effects in the treatment of periodontal diseases.
The article reviews recent evidence of the effects of hyaluronic acid on periodontal tissue. Keywords: hyaluronic acid, bone regeneration, periodontal regeneration and
reconstructive therapies.

Апстракт 

Справувањето со пародонталните дефекти претставува постојан предизвик во клиничката пародонтологија. Предизвикот е поголем со согледување на фактот
дека ткивата што го сочинуваат пародонтот, пародонталните лигаменти, цементот и алвеоларната коска претставуваат посебни уникатни ткива со свои
специфики метаболна динамика и регенеративни потенцијали. Така, реконструкцијата на пародонтот не е само едноставна работа за регенерирање на едно
ткиво, туку вклучува најмалку три прилично разновидни и уникатни ткива. Додека ресективната хируршка терапија се сметаше за норма во текот на 1950-тите
и во 1960-тите години, во поново време вниманието е насочено повеќе кон регенеративните и реконструктивните терапии. Покрај многубројните материјали кои
се користат, суште не постојат доволно податоци за да се даде предност на одредени супстанци кои ќе доведат до подобра регенерација на ткивата 
Во последниве години хијалуронската киселина се повеќе се користи како медијатор, тоа е материјал кој се аплицира во пародонталниот дефект со цел да
предизвика регенерација на коските. Во областа на стоматологијата, хијалуронска киселина апокажа анти-инфламаторно и антибактериско дејство во третманот
на пародонталните болести. Иако подолго време се користи во различни области на  стоматологијата, сеуште докрај не е проследено  влијанието на
хијалуронската киселини врз ткивата на пародонтот. Токму затоа и одлучивме да направиме согледување на досегашните резултати во однос на примената и
ефектите од хијалуронската киселина во пародонтологијата. Клучни зборови: хијалуронскакиселина, коскена регенерација, пародонтална регенерација и
реконструктивни терапии.

Introduction

Hyaluronic acid has been identified in all periodontal

tissues in varying amounts and is more pronounced in

non-mineralized tissues, such as the gingival and peri-

odontal ligaments, compared with mineralized tissues

such as cement and alveolar bone. In addition, due to the

high levels of hyaluronic acid in the circulating blood

serum, it is constantly present in the gingival blood flow

fluid (GCF) which is a factor in serum overload1. Natural

hyaluronic acid is an extremely hydrophilic polymer that

exists, as viscous does not in itself have the structural

features needed for use as a surgical product. Hyaluronic

acid ester synthesized by esterification of a carboxyl

group with benzyl alcohol is less soluble in water and is

therefore more stable. Due to its unique molecular struc-

ture, hyaluronic acid can accumulate at different molec-

ular weights such as lyophilized or esterified in different

structural configurations such as membranes. The rate of

biodegradation of these materials can be manipulated by
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changing their degree of lyophilization or esterification.

Thus, hyaluronic acid may be useful as a reproductive

material in regenerative surgical procedures2.

Hyaluronic acid is an anionic, glycosaminoglycanic

acid widely distributed throughout connective, epithe-

lial, and nerve tissues. It is unique among glycosamino-

glycans in that it is non-sulfated and forms in the plasma

membrane instead of in the Golgi apparatus. The human

synovial hyaluronic acid averages about 7 million dal-

tons per molecule, or about twenty thousand disaccha-

ride monomers, while other sources mention 3-4 million

daltons. One of the major components of the extracellu-

lar matrix, hyaluronic acid, contributes significantly to

cell proliferation and migration, and may also be

involved in the progression of some malignancies. The

average 70 kg person has approximately 15 grams of

hyaluronic acid in the body, of which one third is

degraded and synthesized every day3. Hyaluronic acid is

also a component of group A streptococcal extracellular

capsule, and is believed to play an important role in vir-

ulence.Hyaluronic acid is one of the most well-known

hygroscopic molecules known in nature. When HA is

incorporated in aqueous solution, hydrogen bonding

occurs between adjacent carboxyl and N-acetyl groups;

this feature allows hyaluronic acid to maintain confor-

mational stiffness and retain water. One gram of

hyaluronic acid can bind up to 6 L of water. As a physi-

cal material, it has functions in spatial filling, lubrica-

tion, shock absorption, and protein exclusion4. The vis-

coelastic properties of the material can slow down the

penetration of viruses and bacteria, a feature of particu-

lar interest in the treatment of periodontal disease.

Hyaluronic acid as a viscoelastic substance helps in peri-

odontal regenerative procedures by maintaining spaces

and protecting surfaces4. By recognizing its hygroscopic

and viscoelastic nature, hyaluronic acid can affect cell

function by modifying surrounding cellular and extra-

cellular micro and macro media. The hyaluronic acid has

many structural and physiological functions within tis-

sues, including extracellular and cellular interactions,

the interaction between the growth factor and the regu-

lation of osmotic pressure, and tissue lubrication, which

helps maintain the structural and homeostatic integrity

of tissues5.

Considering the various beneficial effects of

hyaluronic acid, we focused our interest on the  review

of the effects of hyaluronic acid on periodontal tissue 

Material and Methods

The purpose of this paper was to systematize available

data on effects of hyaluronic acid on periodontal tissues.

The survey was conducted through Pubmed-medline

database using key words periodontal tissue, periodontal

regeneration, and hyaluronic acid.  

Results and discussion

In the early inflammatory phase of wound healing,

HA is abundant as if it were a damaged tissue, probably

a reflection of the increased synthesis. The HA acts as a

promoter of early inflammation, which is crucial in the

whole process of skin wound healing. In the model as a

bag for air odors of carrageenan / IL-1-induced inflam-

mation, HA has been observed to improve cell infiltra-

tion. (6,7) showed a dose-enhancing dose of proinflam-

matory cytokines TNF-α and IL-8 production from

human stem fibroblasts at concentrations of HA from 10

μg / ml to 1 mg / mL via a CD44-mediated mechanism.

Endothelial cells, in response to inflammatory cytokines

such as TNF-α and bacterial lipopolysaccharide, also

synthesize hyaluron, which has been shown to facilitate

primary adhesion to cytokine-activated lymphocytes,

which express hyaluronic acid binding variants, and stat-

ic flow8. HA has contradictory dual functions in the

inflammatory process. Not only it can promote inflam-

mation, as noted above, but it can also calm the inflam-

matory response, which can help stabilize the tissue

matrix during granulation, as described in the next sec-

tion. An integral part of the formation of granulation tis-

sue, in order to proceed with normal tissue repair inflam-

mation needs to be modelled. Initially, granulation tissue

is highly inflammatory with high rate of tissue turnover

mediated by enzymes that degrade matrices and reactive

oxygen metabolites that are products of inflammatory

cells6.  Stabilization of the granulation tissue matrix can

be achieved with moderate inflammation. HA functions

as an important moderator in this process of moderation,

in contrast to its role in inflammatory stimulation, as

described above. HA can protect against free radical

damage to cells9. This can be attributed to its property of

free radical scavenging, a physicochemical characteris-

tic shared by large polymer polymers. In the rat model of

free radical scavenging, HA was shown to reduce gran-

ulation tissue damage10. In addition to the role of a free-

radical task, HA can function in a negative feedback

loop from inflammatory activation through specific bio-

logical interactions with the biological constituents of

inflammation6. TNF-α, an important cytokine generated

in inflammation, stimulates the expression of TSG-6

(TNF-stimulated gene 6) in fibroblasts and inflammato-

ry cells. TSG-6, a protein binding to HA, also forms a

stable complex with a serum proteinase inhibitor IαI

(Inter-α-inhibitor) with a synergistic effect on the plas-

min-inhibitory activity of the latter. Plasmin is involved

in the activation of the proteolytic cascade of matrix
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metalloproteinases and other proteinases that lead to

inflammatory tissue damage. Therefore, the action of the

TSG-6 / IαI complex, which can be further organized by

binding HA into the cell matrix, can serve as a powerful

link for negative feedback to moderate inflammation,

and stabilize granulation tissue as healing progresses6.

Cell migration is necessary for the formation of gran-

ulation tissue6. The early stage of granulation tissue is

dominated by extracellular matrix-rich hyaluronic acid,

which is considered a suitable environment for cell

migration in this transient wound matrix. The contribu-

tion of hyaluronic acid to cell migration can be attributed

to its physicochemical properties as well as its direct

interactions with cells. Hyaluronic acid provides an open

hydrated matrix that facilitates cell migration, while the

other role is aimed at migrating and controlling locomo-

tive cell mechanisms that are mediated through specific

interactions between HA and HA surface receptors. As

previously discussed, the three major surface receptors

for HA cells are CD44, RHAMM, and ICAM-1.

RHAMM is more associated with cell migration. Forms

bonds with several protein kinases associated with cell

locomotion, for example, extracellular signal-regulated

protein kinase (ERK), p125fak, and pp60c-src11,12,13.

During fetal development, the migratory pathway

through which nerve cells migrate is rich in hyaluronic

acid6. HA is closely related to the process of cell migra-

tion into the granulation tissue matrix, and studies have

shown that cell movement can be inhibited, at least in

part, by degrading HA or blocking HA receptor involve-

ment14. By providing dynamic cell strength, HA synthe-

sis has also been shown to be associated with cell migra-

tion15. In essence, HA is synthesized in the plasma mem-

brane and released directly into the cell environment6.

This may contribute to hydrated microecology at the

sites of synthesis and is necessary for cell migration by

facilitating cell separation.

HA is a key component of the periodontal ligament

and plays a number of important roles in cell regenera-

tion, migration, and differentiation mediated by various

HA binding proteins and cell-surface receptors such as

CD44. This CD44 antigen is expressed in periodontal

tissues, and interaction with HA-CD44 has been associ-

ated with periodontal ligament (PDL) cell proliferation

and mineralization activities16. CD44 is a single-chain

molecule composed of: N-terminal extracellular domain

containing ligand binding sites, proximal membrane

membrane, transmembrane segment, and cytoplasmic

portion17. The molecular size of CD44 ranges from 80 to

150 kDa depending on the variable fusion of at least 11

of the 21 exons encoding CD44. Specifically, periodon-

tal ligament cells express the isoforms CD44 and

CD44H16,18. CD44 regulates proliferation and mineraliza-

tion of cells in the periodontal ligament. Zeinab Al-

Rekabi and colleagues19 at In vivo study prove key sci-

entific research, where recent results suggest strong evi-

dence that HA affects contractility in periodontal liga-

ment cells, which in turn causes these cells to move

more slowly and migrate shorter distances. Given the

full focus of this study, it states that CD44, hyaluronic

acid, and T-lymphocytes stimulate feedback from

cytokines, and suppressor T cells as well as B-growing

cells, but most importantly activate the macrophage sys-

tem. This would follow that hyaluronic acid has the role

of a powerful anti-inflammatory mediator, which would

show a better and faster reparative effect in soft and hard

tissues. HA is a metabolite or diagnostic marker of

inflammation in gingival puncture of the gingiva as well

as an important factor in growth, development and repair

of tissues. Based on current evidence in the literature, it

is now known that along with mechanical therapy, the

use of chemotherapeutic agents provide a better treat-

ment strategy. The most common chemotherapeutic

agents are antimicrobial and anti-inflammatory drugs.

They are administered either systemically or locally.

Topical antimicrobial agents for the treatment of peri-

odontal disease include chlorhexidine, tetracyclines, and

metronidazole.

Low molecular weight hyaluronic acid has a signifi-

cant angiogenic effect, while, surprisingly, high molecu-

lar weight has the opposite effect. Hyaluronic acid is a

major component of the extracellular matrix and plays a

key role in tissue regeneration, inflammatory response,

and angiogenesis, which are stages of skin wound repair.

As of 2016, reviews evaluating the effect of promoting

wound healing, however, show only limited evidence

from clinical trials affecting burns, diabetic feet, or any

skin surgery. In gel form, hyaluronic acid combines with

water and swells, making it useful in skin treatments

such as dermal filler for the treatment of facial wrinkles

and lasting about 6 to 12 months, clinical treatment with

regulatory approval20.

Hyaluronic acid can be degraded by a family of

enzymes called hyaluronidases. In humans, there are at

least seven types of hyaluronidase-like enzymes, several

of which are tumor suppressors. Degradation products of

hyaluronic acid, oligosaccharides, and very low molecu-

lar weight hyaluronic acid show pro-angiogenic proper-

ties21. In addition, recent studies have shown that frag-

ments of hyaluronic acid, rather than a high molecular

weight parent molecule, can cause inflammatory reac-

tions in macrophages and dendritic cells in tissue injury

and skin transplantation. Hyaluronic acid can also be

degraded by non-enzymatic reactions. These include

acid and alkali hydrolysis, ultrasonic decomposition,

thermal decomposition, and oxidant degradation22.
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Recent studies of regenerative surgical procedures

show that reducing the bacterial load on the wound site

may improve the clinical outcome of regenerative thera-

py. High concentrations of medium and low molecular

weight hyaluronic acid have the greatest bacteriostatic

effect, especially on Aggregatibacter actinomycetem-

comitans, species of Prevotella oris phylococcus aureus

most commonly found in oral gingival lesions and peri-

odontal wounds. Clinical application of hyaluronic acid

membranes, gels, and sponges during surgical therapy

may reduce bacterial contamination at the surgical

wound site, reducing the risk of postoperative infection

and promoting more predictable regeneration1.

Hyaluronic acid has also been reported to be anti-

adhesive and antimicrobial, which are two more benefi-

cial characteristics for scaffold implantation at injury

sites. As a hydrophilic natural polymer, its antimicrobial

effects on common orthopedic pathogens such as

Staphylococcus, β-hemolytic Streptococcus,

Pseudomonas aeruginosa, Enterococcus, and others have

been proven in various studies23, 24, 25, although other

research has presented contradictory results for specific

bacteria such as S. mutans26. The anti-adhesive and anti-

bacterial properties of HA have also been studied, indi-

cating a concentration-dependent anti-adhesive effect on

Staphylococcus aureus, Haemophilusinfluenzae, and

Moraxella catarrhalis. The effect of hyaluronidase-pro-

ducing bacteria was not considered, however, and the

inhibition mechanisms behind the results are unclear.

Thus, further investigation is needed, as noted by the

authors. In fact, prior to any practical applications, the

antibacterial effect on common pathogens present at sur-

gical sites needs to be considered26. In addition, employ-

ing the carrying ability of hyaluronic acid to load anti-

septics is a better way to prevent infection.

A study by Yi Xu et al.27 concluded that there was no

clinical or microbiological improvement achieved by the

adjunctive use of Hyaluronan 0.2% gel when compared

to mechanical debridement. However in this study,

Hyaluronan 0.2% gel was applied only once a week for

six weeks, a total of seven applications over a six-week

period, compared to the recommended application level

of three times daily for at least four to eight weeks. The

absence of observed clinical improvements, contrary to

other published studies, may indicate that the

Hyaluronan levels used in this study were well below the

optimum levels required to achieve a significant clinical

improvement. Vanden Bogaerde2 in a recent clinical

report evaluated the clinical efficacy of esterified

hyaluronic acid in the treatment of infrabony periodon-

tal defects. The author concluded that application of

hyaluronic acid seems a promising method for the treat-

ment of infrabony defects by inducing a significant

reduction in pocket depth and promoting gain in clinical

attachment.

An interesting in vivo study with convincing evi-

dence is provided by the report of Masako Fujioka-

Kobayashi28, together with his colleagues, who examines

the effect of HA on the periodontal ligament cells - cell

compatibility, proliferation, and differentiation. Both

hyaluronic acid formations, necroslinked (HA ncl) and

crosslinked (HA cl) HA showed high viability of peri-

odontal ligament cells (greater than 90%) regardless of

culture conditions. Furthermore, no significant differ-

ence was observed in mRNA levels and proteins in

proinflammatory cytokines, including MMP2 and IL-1.

Both, diluted HA_ncl and HA_cl, significantly increased

cell numbers compared to the controlled TCP samples at

3 and 5 days. HA_ncl and HA_cl in standard cell growth

media significantly reduced ALP staining, COL1 immu-

nization, and early regulated early osteogenic differenti-

ation, including Runx2, COL1, and OCN mRNA levels,

compared with controls. When osteogenic differentia-

tion medium (ODM) was added, interestingly, the

expression of early osteogenic markers increased with

demonstration of higher levels of COL1 and ALP expres-

sion; especially in HA 1:10 diluted state. Late-stage

osteogenic markers remained inhibited. All of this led to

the general conclusion that non-cross-linked and inter-

connected HAs maintained high periodontal ligament

cell viability, increased proliferation, and early

osteogenic differentiation. However, HA was consistent-

ly associated with a significant reduction in late

osteogenic differentiation of primary human PDL cells.

Andrew L Raines et al.29 in his study demonstrated

that the enhanced neovascularization observed in ablat-

ed marrows treated with low MW NaHY + DBM is fur-

ther increased when accounted for the volume occupied

by the DBM, indicating that the neovascularization

induced by NaHY is further stimulated by the presence

of DBM. Also in his experiment in rat tibial marrow

ablation model, both high MW HA with demineralized

bone matrix (DBM), and low MW HA with DBM,

induced a significant increase in the blood vessel volume

fraction when compared with empty defects, suggesting

that HA promotes neovascularization.

Palatal and gingival fibroblasts play an important

role in oral wound healing. The use of bioactive sub-

stances that influence their behavior and thus support

oral soft tissue wound healing/regeneration is of major

clinical interest. Therefore, the aim of the study on Maria

B Asparuhova and her associates30 was to investigate the

specific role of two commercially available HA formu-

lations in affecting oral fibroblast cell behavior including

proliferation, migration, and wound healing-related gene

expression. All these processes affect soft tissue wound
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healing/ regeneration following reconstructive periodon-

tal surgery. Our data demonstrates that both formulations

of HA (a) are fully biocompatible and exert no negative

effects on the viability of HPFs and HGFs; (b) are able

to increase the proliferative and migratory abilities of

both cell types; (c) trigger expression of COL3A1 and

TGFB3 genes characterizing scarless fetal wound heal-

ing; (d) upregulate the expression of genes encoding the

growth factors PDGFB, FGF-2, and EGF, which are

essential for the wound healing process; (e) induce pro-

inflammatory cytokine gene expression, thus potentially

initiating a cellular inflammatory response; and (f) affect

MMP gene expression either directly (MMP1 and 8) or

indirectly (MMP2 and 3), potentially through induction

of proinflammatory cytokines, thus influencing ECM

remodeling. Finally, (g) our data point on Akt, Erk1/2,

and p38 as the signaling molecules by which the two HA

preparations exert their effects on oral fibroblasts.

Understanding the mechanisms whereby these HAs

function may reveal how to intervene in the dynamic

process of oral soft tissue regeneration with the aim to

improve it. They concluded that, both HA formulations

investigated in the current study, exert diverse positive

effects on human palatal and gingival fibroblasts, two

cell types involved in soft tissue regeneration following

periodontal reconstructive therapies that utilize palatal

connective tissue or free gingival grafts. The observed

pro-proliferative, pro-migratory and pro-wound healing

properties of the two HAs speak in favor of their clinical

potential. However, both HA formulations are biocom-

patible and enhance the proliferative, migratory and

wound healing properties of cell types involved in soft

tissue wound healing, following regenerative periodon-

tal surgery.

Jung-Ju Kim and his associates (31), in one experi-

mental study on dogs, filled the sockets with mineralized

bone (47.80% ± 6.60%) and bone marrow (50.47% ±

6.38%) in the control group, whereas corresponding val-

ues were 63.29% ± 9.78% and 34.73% ± 8.97% for the

test group, respectively. There was a statistically signifi-

cant difference between the groups. Reversal lines and a

copious lineup of osteoblasts were observed in the mid-

dle and apical parts of the sockets in the test group. An

infected socket shows delayed healing of the socket

wound, and HA, because of its osteo-inductive, bacte-

riostatic, and anti-inflammatory properties, may improve

bone formation and accelerate wound healing in infect-

ed sockets. In the end they concluded and suggested that

the application of HA with ACS in compromised extrac-

tion sockets provides enhanced regenerative efficacy for

bone healing compared with rhBMP-2. 

Peisong Zhai32 and associates, in their study conclud-

ed that HA derivates  incorporated composite scaffolds

have shown excellent potential for improving osteogen-

esis and mineralization, and also HA should be a prom-

ising tool in bone regeneration.

Alcântara and his colleagues33, gave a clear message

with their study which contains: after each tooth extrac-

tion, the empty alveola must be filled with 1% of

hyaluronic acid in the form of a gel, which would accel-

erate the process of bone formation significantly faster,

relative to leaving the alveola empty. This study evaluat-

ed the effects of hyaluronic acid (HA) on bone repair of

human dental sockets. Thirty-two lower first premolars

were extracted from 16 patients (2 per patient) for ortho-

dontic reasons. Following the extractions, one socket

was randomly filled with 1% HA gel, while the other

was allowed to naturally fill with blood clot. After 30

and 90 days of surgery, patients underwent cone beam

computed tomography. Five central orthoradial slices

were captured from each socket. The gray intensity was

measured in each image and results were reported as

mean percentage of bone formation. The buccolingual

alveolar ridge width was measured, and dimensional

changes were compared between the postoperative inter-

vals. The pattern of alveolar trabecular bone was evalu-

ated through the fractal dimension. Treated sockets

showed a higher percentage of bone formation and frac-

tal dimension values (58.17% and 1.098, respectively)

compared with controls (48.97% and 1.074, respective-

ly) in the 30-day postoperative period (p < 0.05). After

90 days, there was no significant difference between

groups; it was performed on patients in whom the treat-

ed alveoli with HA and without 90 days were measured

with CBCT where the measured bone parts were proven.

Kumar and his colleagues34, have focused their

research on the effects of hyaluronic acid on root canal

procedures in addition to the coronary artery bypass

graft (CAF) procedure. In this study design, 10 patients

with 20 sites of Miller I recession were treated and mon-

itored for a period of 6 months. Experimental sites were

treated with 0.2% HA gel and CAF while control sites

were treated with CAF only. There is a significant

change in the outer surface of the root (RD), no probing

bleeding (PPD), clinical attachment level (CAL), and

percentage of root coverage in the two groups compared

to baseline, but there is no statistically significant differ-

ence between the parts of the root. HA and control points

in relation to RD, PPD and CAL. Although there is no

statistically significant difference, root coverage at HA

sites appears to be clinically more stable than the CAF-

treated control site after 24 weeks.

Engström et al.35 investigated the anti inflammatory

effect and the effect on bone regeneration of Hyaluronan

in surgical and non surgical groups. No statistical differ-

ence was found on radiographs in the non surgical
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group, whereas the decrease in bone height was found

for both groups after scaling. Probing depth (PD)

reduced after the surgical treatment as well as after scal-

ing and root planning (SRP). Hyaluronan in contact with

bone and soft tissues had no influence on the immune

system.

The esthetic area is defined as the visible area during

functioning and includes the anterior maxillary and

mandibular teeth. Interdental “black triangles” were con-

sidered as the third most disliked and less attractive

esthetic problem after caries and crown margins. The

loss of gingival papillary height results in open gingival

embrasures which leads to several problems in phonet-

ics, esthetic concerns, and food impaction. This loss of

interdental papillae (IDP) commonly known as “black

holes” or “black triangles”. The gingival black space is

the distance from the cervical black space to the inter-

proximal contact. Different surgical and nonsurgical

approaches are proposed in the periodontal literature to

provide satisfactory IDP reconstruction. Several non-

surgical and surgical techniques for the reconstruction of

lost IDP remain elusive. The compromised blood supply,

scarring, and trauma in thin gingival biotypes increase

the failure risk. Interdental papillae have always been of

interest for research, especially its reconstruction in the

event of its collapse, so a clinical study by Shivani Singh

and Kharidi LaxmanVandana36 shows that the applica-

tion of hyaluronic acid 5% at the base of the papilla and

other clinical points is significantly good because it

completely fills the interdental space for up to 8 months.

The dependence of the duration of hyaluronic acid in the

soft tissue primarily depends on the fitness of the sur-

rounding soft and hard tissue. The use of modified stent

for clinical improvement assessment of IDP is recom-

mended. Further, long-term studies would throw more

insight with this regard. Further histologic studies are

required to assess the mechanism of hyaluronic action.

Araújo Nobre and his colleagues9 compared the

health status of the peri-implantitis complex during the

period of osteointegration of implants for immediate

function, using HA gels or chlorhexidine (CHX). The

purpose of this study was to compare the health status of

the peri-implant complex (hard and soft tissues sur-

rounding the implant) during the healing period of

immediate function implants, using HA or CHX gels in

the patient's maintenance protocol. Both groups were

followed up for 6 months, with clinical observations on

the 10th day, 2 months, 4 months and 6 months post-sur-

gically. During the course of the study, HA and CHX

produced good results in maintaining a healthy peri-

implant complex in immediate function implants for

complete rehabilitations in the edentulous mandible.

Statistically significant differences were found in favor

of the HA group in the modified bleeding index on the

second observation (P = 0.003). The difference was more

marked in the axial implants placed in the fifth sextant

(P = 0.05). Correlation coefficient between plaque and

bleeding index revealed a potentially better result for

CHX at 6months. They found a statistically significant

lower modified bleeding index in group HA in combina-

tion with the control group treated with CHX. It can be

said with certainty that it is good to use a combination

treatment with the use of HA 0.2% gel in the first 2

months and 0.2% CHX from 2 to 6 months.

After thorough examination and evaluation of the

persisting data we can summarize that there is an evi-

dence of multifunctional benefits of hyaluronic acid in

periodontology. 

Hyaluronic acid and multifunctional roles
in periodontics:

Topical application of subgingival hyaluronic acid

gel can be used as an antimicrobial agent as an

adjunct to scaling and root planning. These data sug-

gest that a hyaluronan containing gel has a beneficial

effect in the treatment of plaque‐induced gingivitis37.

Johannsen et al.38, in their study evaluated the adjunctive

effect of the local application of a hyaluronan gel to scal-

ing and root planning in the treatment of chronic peri-

odontitis. Twelve patients with chronic periodontitis

were recruited to participate in a study with a split-

mouth design and provided informed consent. Plaque

formation and bleeding on probing were evaluated pre-

treatment (baseline) and at 1, 4, and 12 weeks post-treat-

ment. Probing depths and attachment levels were evalu-

ated at baseline and at 12 weeks. The patients received

full-mouth scaling and root planning. A hyaluronan gel

was administered subgingivaly in the test sites at base-

line and after 1 week. The results show a significant

reduction in bleeding on probing scores and probing

depths were observed in both groups at 12 weeks

(P<0.05). Significantly lower bleeding on probing scores

were observed in the hyaluronan group compared to con-

trol at 12 weeks (P < 0.05). Mean probing depth reduc-

tions between baseline and 12 weeks were 1.0+/- 0.3 mm

and 0.8 +/- 0.2 mm for the hyaluronan and control groups,

respectively. The difference between the groups was sta-

tistically significant (P<0.05). The conclusion of the

author and his colleges is that the local application of

hyaluronan gel in conjunction with scaling and root

planning may have a beneficial effect on the periodontal

health in patients with chronic periodontitis. The clinical

application of hyaluronic acid in gingivitis therapy, the

author Alexander Pistorius6 in his study with sixty non-

smoking outpatients in good general condition, with

Македонски стоматолошки преглед. ISSN 2545-4757, 2020; 43 (3): 100-109.  105



clinical signs of gingivitis, were included. Forty patients

(HA group, 20 men, 20 women; age: 32.8 +/- 11.3 years)

used a spray containing HA 5 times daily over a period

of 1 week. The control group consisted of 20 patients (10

men, 10 women; age: 31.3 +/- 9.3 years). The clinical

parameters DMF-T (decayed, missing, filled teeth)

index, approximal plaque index, sulcus bleeding index,

papilla bleeding index, and gingival crevicular fluid

were measured at baseline (T1), after 3 days (T2), and

after 7 days (T3). The results show a reduction in the sul-

cus bleeding index of the HA group (T1: 72.9 +/- 19.5%)

to 50.3 +/- 21.1% was noted at T2, and at T3 the sulcus

bleeding index was 40.7 +/- 23.0%. The papilla bleeding

index values of the HA group were 1.6 at T1, 1.0 at T2,

and 0.7 at T3. The gingival crevicular fluid showed sig-

nificant reductions in the HA group. At T1 the recorded

mean value was 16.3, at T2 it was 11.8, and at T3 it was

7.9. Only insignificant changes were observed in the

respective indices of the control group. There were no

significant alterations in the plaque values of either

group throughout the study period. Conclusion: the

results obtained by this study demonstrate that the topi-

cal application of an HA-containing preparation repre-

sents a potentially useful adjunct in the therapy of gin-

givitis, although its use does not diminish the need for

plaque reduction as a primary therapeutic measure.

Bone regeneration in periodontal bony defects.

More recently, cross-linked HA products were used as

gel barriers to cover the osseous defects around the

implants and implant recipient sites and thereby promot-

ing GBR2. Claar performed a lateral coverage of the aug-

mentation followed by use of cross-linked HA in gel

form, which was developed especially for GBR39. The

principles of GBR applications40, 41 are as follows: 

- Cell exclusion: Creating a barrier to prevent form-

ing fibrous connective tissue by epithelial cells.

- Tenting: New wound space beneath the membrane

must be regenerated solely around soft tissues so

that high quality of new tissue can be gained.

- Scaffolding: At first, a fibrin clot is seen in this

space which is a scaffold for progenitor cells.

Adjacent hard tissues serve as storage for stem

cells.

- Stabilization: To gain successful healing, the

defective area must be protected from environ-

mental effects such as flap movement, bacterial

invasion, exposure of region, etc. by fixing the

membrane into position.

Non-surgical treatment of peri-implant pockets.

The results obtained in this study favor the adoption of

non-surgical protocols. The fact that no significant dif-

ferences were found between both groups supports the

research hypothesis in the use of HA in the treatment of

pockets up to 5 mm, and of CHX for the treatment of

pockets up to 6 mm. this conclusion means that it is pos-

sible that the use of non-surgical therapy is effective,

making it possible either to treat peri-implant patholo-

gies with a simple protocol, or to prepare the site for sur-

gical therapy in case of an unsuccessful treatment8.

Peri-implant maintenance of immediate function

implants. The objective of this study was to compare

the health status of the peri-implant complex (hard and

soft tissues surrounding the implant) during the healing

period of immediate function implants, using HA or

CHX gels in the patient's maintenance protocol. Thirty

complete edentulous patients, with four immediate func-

tion Brånemark System implants placed in the mandible

(total of 120 implants), were randomly assigned to two

groups (HA and CHX) using only these two chemicals in

their daily implant self-care. Both groups were followed

up for 6 months, with clinical observations on the 10th

day, 2 months, 4 months and 6 months post-surgically. In

the course of the study, HA and CHX produced good

results in maintaining a healthy peri-implant complex in

immediate function implants for complete rehabilita-

tions in the edentulous mandible. Statistically significant

differences were found in favor of the HA group in the

modified bleeding index on the second observation (P =

0.003). The difference was more marked in the axial

implants placed in the fifth sextant (P = 0.05).

Correlation coefficient between plaque and bleeding

index revealed a potentially better result for CHX at 6

months. The findings point out the importance of a

maintenance protocol in immediate function implants.

Both chemicals are valid tools for implant maintenance.

The authors suggest that it might be advantageous to

administer HA in the first 2 months and CHX between 2

and 6 months (9).

As autologous cell hyaluronic acid graft gingival

augmentation in mucogingival surgery. Seven sites

from 6 patients were used in this study. Five patients (5

sites) needed gingival augmentation prior to prosthetic

rehabilitation, and one patient (2 sites) needed augmen-

tation because of pain during daily tooth brushing. Full-

mouth plaque score (FMPS), full-mouth bleeding score

(FMBS), probing depth (PD), and clinical attachment

level (CAL) were recorded for the sites at baseline and 3

months after surgery. The amount of keratinized tissue

(KT) was measured in the mesial, middle, and distal sites

of each involved tooth. A small 2 x 1 x 1 mm portion of

gingiva (epithelium and connective tissue) was removed

from each patient, placed in a nutritional medium, and

sent to the laboratory. The gingival tissue was processed:

keratinocytes and fibroblasts were separated and only
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fibroblasts were cultivated. They were cultured on a

scaffold of fully esterified benzyl ester hyaluronic acid

(HA) and returned to the periodontal office under sterile

conditions. During the gingival augmentation procedure,

the periosteum of the selected teeth was exposed, and the

membrane containing cultivated fibroblasts was adapted

to, and positioned on the site. Three months after sur-

gery, an increased amount of gingiva was obtained, and

the histological examination revealed a fully keratinized

tissue on all the treated sites. Prato and his colleagues

(10) concluded that tissue engineering technology using

an autologous cell hyaluronic acid graft was applied in

gingival augmentation procedures, and provides an

increase of gingiva in a very short time without any dis-

comfort for the patient.

As a carrier for newer molecules in various regen-

erative procedures. In one study, the osteoinductive

effect of the hyaluronic acid (HA) by using an esterified

low-molecular HA preparation (EHA) as a coadjuvant in

the grafting processes to produce bone-like tissue in the

presence of employing autologous bone obtained from

intra-oral sites, to treat infra-bone defects without cover-

ing membrane, was examined. The report on 9 patients

with periodontal defects treated by EHA and autologous

grafting (4 males and 5 females, all non smokers, with a

mean age of 43.8 years for females, 40.0 years for males

and 42 years forthe group, in good health) with a mean

depth of 8.3 mm of the infra-bone defects, as revealed by

intra-operative probes. Data were obtained at baseline

before treatment and after 10 days, and subsequently at

6, 9, and 24 months after treatment. Clinical results

showed a mean gain in clinical attachment (gCAL) of

2.6mm of the treated sites, confirmed by radiographic

evaluation. Such results, the author Andrea Ballini42 sug-

gested, that autologous bone combined with EHA seems

to have good capabilities in accelerating new bone for-

mation in the infra-bone defects.

As a biomaterial scaffold in tissue engineering research.

Hyaluronic acid is biocompatiable and intrinsically

safe to use, with no evidence of cytotoxicity found11.

Hyaluronic acid gel, injections or oral (by mouth), should

not be used in patients with allergies. 

Recent studies on regenerative surgical procedures

indicate that reduction of bacterial burden at the wound

site may improve the clinical outcome of regenerative

therapy. The high concentration of medium and lower

molecular weight hyaluronic acid has the greatest bacte-

riostatic effect, particularly on Aggregatibacter actino-

mycetemcomitans,  Prevotella oris, phylococcus aureus

strains commonly found in oral gingival lesions and

periodontal wounds. Clinical application of hyaluronic

acid membranes, gels and sponges during surgical ther-

apy may reduce the bacterial contamination of surgical

wound site, thereby, lessening the risk of postsurgical

infection and promoting more predictable regeneration.

Also, Hyaluronic acid may act as biomaterial scaffold

for other molecules, such as BMP-2 and PDGF-BB,

used in guided bone regeneration techniques and tissue

engineering research43.

Conclusion

Today HA is widely used in many branches of medi-

cine with interesting potential applications in dentistry for

the treatment of acute and chronic inflammatory disease.

Data obtained from the present review of 20 clinical stud-

ies demonstrates that, due to its positive action on tissue

repair and wound healing, topical administration of HA

could play a role not only in postoperative dental surgery,

but also in the treatment of patients affected by gingivitis

and periodontitis, with a significant improvement in their

quality of life. Further, laboratory-based research and

large-scale randomized controlled clinical trials on a larg-

er scale are advisable to confirm these promising results.

From the perspective of current research, hyaluronic acid-

based bone regenerative scaffolds are more biocompatible

and bioactive with biomimetic strategies. As a matrix

component, hyaluronic acid, especially sulfated HA, may

trigger cell behavior modulation via several signaling

pathways, leading to faster and more desirable bone for-

mation. Scaffolds and carriers based on HA are shaped

into either rigid forms or colloids. As a rigid scaffold

material, when incorporated with other materials, HA may

alter the scaffold morphology and improve mineraliza-

tion, making it more desirable and more functional for

bone regeneration. Moreover, hyaluronic acid is chemi-

cally versatile, with its properties changed via simple

chemical modification and crosslinking. The viscidity,

rheological properties, pH, and charge properties of

hyaluronic acid can be modulated into states suitable for

gelation or delivery. This leads us to the carrier hyaluron-

ic acid. Either by mixing, or by chemically or electrostat-

ically encapsulating a diverse range of growth factors,

drugs, mineralized components, or cells in HA-based car-

riers, bone formation can be markedly enhanced and

accelerated. New bone formation could more closely

resemble that of the original tissue. Some strategies can

also perform superbly in Osseo integration for implanta-

tion. HA-based hydrogels and micro particles can cova-

lently bind to metal implant surfaces and release bioactive

components, resulting in better osteogenesis and Osseo

integration. However, the specific mechanisms behind the

effects of HA on osteogenesis still require proper investi-

gation. We urge that more attention should be paid to
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controlled delivery as well as biomimetic scaffold and

carrier designs, not just HA-based forms. In conclusion,

hyaluronic acid has overwhelmingly proven its potential

for use in bone regeneration and should be considered as

a useful option in future applications.  
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CORONECTOMY - AN ALTERNATIVE TO SURGICAL

EXTRACTION OF DEEPLY IMPACTED MANDIBULAR

THIRD MOLAR - А CASE REPORT

КОРОНЕКТОМИЈА - АЛТЕРНАТИВЕН ПРИСТАП НА

ХИРУРШКА ЕКСТРАКЦИЈА НА ДЛАБОКО

ИМПАКТИРАНИ МАНДИБУЛАРНИ ТРЕТИ МОЛАРИ  -

ПРИКАЗ НА СЛУЧАЈ

Kacarska M.

Department of oral surgery, Faculty of Dentistry, University, Ss. Cyril and Methodius”, Skopje

Abstract

Deeply impacted mandibular third molars in close proximity to the inferior alveolar canal pose a therapeutic challenge. Difficult surgical removal may lead to tempo-
rary or permanent damage to the inferior alveolar nerve (IAN) resulting in paresthesia, hypoesthesia or dysesthesia of the lower lip, teeth, gingiva and skin over the
chin, which significantly affects the patient’s quality of life. Besides (also), the need to prevent these kinds of injuries is especially important since current treatment
modalities of neurosensory deficit management show only limited improvement in sensation. Coronectomy is the oldest and the best researched of the IAN injury-
risk reducing procedures. Тhis procedure is designed to remove only the crown portion of the tooth, leaving the roots in situ, thus damage to the inferior alveolar
nerve is minimized. The aim of this paper is to depict a case of coronectomy performed as an alternative approach to complex surgical removal of a deeply impact-
ed mandibular third molar with inferior alveolar nerve involvement. Careful perioperative radiological assessment of root morphology and detection of radiological
signs for mandibular canal involvement preceded the treatment decision. With number of roots vaguely established to four, apically dilacerated, superimposed and
extended beyond the lower rim of the mandibular canal the assumption of complex surgical removal of the impacted third molar with abundant bone loss, root frac-
tures and inferior alveolar nerve injury was made. Coronectomy was considered to avoid major surgical trauma and to minimize the risk of inferior alveolar nerve
injury. Under local infiltrative anesthesia, triangular flap was raised and pericoronal osteotomy was made, followed by transversal section of the crown at the cement-
enamel junction. The crown was detached and removed, and the residual surface was trimmed. The wound was thoroughly cleaned and sutured. The postoperative
period was uneventful. No signs of sensitive disturbances in the left mandibular side were noted. Key words: impacted mandibular third molar, coronectomy       

Апстракт 

Мандибуларните трети молари кои се длабоко импактирани и  во непосредна близина на инфериорниот алвеоларен канал претставуваат терапевтски
предизвик. Тешкото хируршко остранување може да доведе до привремено или трајно оштетување на инфериорниот алвеоларен нерв (ИАН), резултирајќи
со парестезија, хипоестезија или дизестезија на долната усна, забите, гингивата и кожата на брадата, состојби кои значајно влијаат на квалитетот на
животот. Покрај тоа, потребата од превенција на овој вид на повреди е исто така особено важна бидејќи актуелните тераписки модалитети на
неуросенитивен дефицит покажуваат само делумно подобрување во осетливоста. Коронектомијата претставува најстара и најдобро проучена процедура
за намалување на ризикот од оштетување на инфериорниот алвеоларен нерв.  Оваа процедура е дизајнирана така да се отстранува само коронарниот
дел на забот, додека корените се оставаат in situ, со што се намалува ризикот од повреда на инфериорниот алвеоларен нерв. Целта на овој труд беше да
прикаже случај на коронектомија изведена како алтернативa на комплексната хируршка екстракција на мандибуларен трет молар импактиран длабоко и
во непосредна близина на инфериорниот алвеоларен нерв. На одлуката за видот на третманот и претходеше внимателна предоперативна рентгенолошка
проценка на коренската морфологија и детекција на рентгенолошките знаци за инволвираност на мандибуларниот канал. По провизорно утврдување на
бројот на корените на четири, апикално повиени, совпаднати и протегнати под долната ивица на мандибуларниот канал,  се претпостави комплексно
хируршко отстранување на импактираниот трет молар со обемен коскен губиток, фрактура на корените и повреда на инфериорниот алвеоларен нерв.
Коронектомија беше земена предвид со цел да се избегне значителна хируршка траума и да се намали ризикот од повреда на инфериорниот алвеоларен
нерв. Под локална инфилтративна анестезија и формиран триаглест флап, се направи перикоронарна остеотомија и попречна секција на коронката на
ниво на емајлово-цементната граница. По ослободување, коронката се отстрани, а останатата површина се израмни. Раната се исчисти и сутурира.
Постоперативниот период беше спокоен. Не беа забележани знаци на сетилно нарушување на левата мандибуларна страна. Клучни зборови: импактиран
мандибуларен трет молар, коронектомија.

UDC: 616.314.16-089.87  



Introduction

Mandibular third molars are the most frequently

impacted permanent teeth. Newly published evidence

suggested that 72,2% of the entire world’s population

has at least one impacted tooth (usually lower third

molar)1, 2 ,3, 4. Those associated with insufficient eruption

space, recurrent pericoronitis, or advanced dental caries

are deemed to be removed. Removal of impacted third

molars is the most frequently performed surgery, com-

promising 30% of all operations5. Postoperative compli-

cations are highly related with the depth and position of

impaction (i.e., mesio-angular, horizontal, vertical, and

disto-angular), and the proximity to important anatomi-

cal structures such as the inferior alveolar nerve (IAN)

canal6. 

However, the most concerning postoperative compli-

cation is temporary or permanent damage to the inferior

alveolar nerve (IAN) resulting in paresthesia, hypoesthe-

sia or dysesthesia of the lower lip, teeth, gingiva and skin

over the chin, which significantly affects the quality of

life of the patient3. Ahmed C et al., reports that the com-

mon risk factors for the IAN damage includes advanced

age and difficult impaction, but the most important one

is the proximity of the root to the IAN canal77. The inci-

dence of IAN damage varies from temporary paresthesia

up to 8.1% and permanent discomfort up to 3.6%8. The

risk of injury increases manifold, when the third molar

root overlaps the nerve canal as identified by the radi-

ographic imaging9.

The need to prevent these kinds of injuries is espe-

cially important since current treatment modalities of

neurosensory deficit management show only limited

improvement in sensation10. According to studies, com-

plete recovery is uncommon with all types of available

treatments10, 5.  

Therefore, prevention instead of cure. Various

approaches have been proposed to decrease damage to

the IAN in high risk cases, which comprise coronectomy

and leaving the roots behind, staged surgical removal of

the third molar11, modified coronectomy and grafting12,

orthodontic aided extrusion13 and pericoronal ostecto-

my14.  

Coronectomy is the oldest and the best researched of

the IAN injury-risk reducing procedures15-23. First

described in 1984 by Ecuyer and Debien23, this proce-

dure is designed to reduce the risk of IAN injury by

removing the crown portion of the tooth only, leaving

the root in situ10. It has been listed as a standard treat-

ment option for surgical management of third molars by

the American association of oral and maxillofacial sur-

geons (AAOMS)24. In spite of numerous studies support-

ing the effectiveness of coronectomy, the procedure

remains controversial due to the possibilities of infection

and other odontogenic pathology arising from the roots

left behind9. 

The aim of this paper is to depict a case of coronec-

tomy as an alternative approach to complex surgical

removal of deeply impacted mandibular third molar with

mandibular inferior alveolar nerve involvement. 

Clinical report

A 42-year-old female patient was referred to the

University department of oral surgery for removal of an

unerupted tooth in the lower jaw due to the need for

lower denture. She didn’t have any complaints regarding

the tooth in question. The patient was in good general

health, without any co-morbidities. Clinical examination

revealed continued mandibular front, from right premo-

lar to left first molar. In the most posterior aspect of the

left mandibular quadrant, a semilunar split in the

attached gingiva was evident (figure 1). 

On probing, the hard enamel of the mandibular left

third molar was reached. Patient’s orthopantomogram

depicted a deeply impacted mandibular third molar

(class C according to Pell and Gregory’s classification),

with mesioangular angulation according to Winter’s

classification. Careful perioperative radiological assess-

ment of root morphology and detection of radiological

signs for mandibular canal involvement preceded the

treatment decision. The number of roots was vaguely

established to four: two mesial and two distal, apically

dilacerated, superimposed and extended beyond the

lower rim of the inferior alveolar canal. Even more

important is that the radiopaque superior border of the

canal was interrupted in the bifurcation area (figure 2). 
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Figure 1. Intraoral
view of the left posteri-
or mandibular quadrant
with semilunar split in
the crestal aspect of
attached gingiva with
normal color.
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After root morphology proximately established, and

radiological signs of interest detected, the assumption of

complex surgical removal with abundant bone loss, root

fractures and inferior alveolar nerve injury was made. To

avoid significant surgical trauma and to minimize the

risk of inferior alveolar nerve injury, coronectomy was

taken into consideration.

With the patient’s concurrence, the coronectomy was

planned in the following manner. Under local infiltrative

block anesthesia of n.alveolaris inferior, n.lingualis and

n.buccalis with 2% mepivacaine cum epinephrine

(Scandonest 2% with epinephrine, Septodont – France)

a triangular flap was positioned (figure 3) with a scalpel

No.15 (Aesculap, Tutingen Tuttlingen, Germany). 

Figure 2. Patient’s orthopantomogram depicted deeply
impacted left mandibular third molar with multipart root
complex superimposed and extended beyond the lower
rim of the mandibular canal

Figure 3. Triangular flap extended medially

Figure 4.
Retracted flap
exposing the

crown imbed-
ded in cortical

bone                                                            

Figure 5. Peri
coronary bone
removed to the
cemento-enamel
junction                                      

Figure 6.
Transversal section
of the crown
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Peri coronary osteotomy with carbide round bur was

executed, down to the cement-enamel junction, followed

by transversal sectioning of the crown with carbide fis-

sure bur under copious irrigation (figures 5 and 6). The

crown was then detached (figure 7) and the remaining

surface trimmed.

The wound was thoroughly cleaned from any debris.

Finally, the wound’s margins were reapproximated with

interspersed sutures (figure 8). 

The patient was advised to follow standard post-sur-

gery recommendations. On the following day the patient

was asymptomatic, without pain, swelling or discol-

oration (figures 9 and 10). Sutures were removed seven

days post-op, and the extraoral and intraoral appearance

remained as usual.

Discussion and conclusion

Surgery of impacted mandibular third molars depends

on the pre-operative findings. Pre-operative assessment

Figure 9. Postoperative extraoral appearance without
swelling and skin discoloration

Figure 8.
Surgical

wound with
sutures                                                            

Figure 10. Wound
healing by secondary
intention  

Figure 7. Detached crown on the surgical table
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must be carried out radiologically in an effort to identify

the proximity of the impacted tooth to the inferior alveo-

lar canal25. Usually, surgical extractions of impacted teeth

are planned in accordance with panoramic findings.

Especially, when treatment of deep impactions lays ahead,

it is vital to know that panoramic radiographs are reliable

in assessing the proximity of impacted mandibular third

molars to inferior alveolar canal26. Certain radiological

aspects are to be detected in order to predict whether a cer-

tain clinical situation poses a risk for IAN damage. Rood

and Shehab tested the predictive ability of IAN injury

according to panoramic radiography with seven radiolog-

ical parameters25. In their study, they considered four radi-

ological parameters to be root-related, such as: root dark-

ening, root diversion (deflection), root narrowing and root

splitting. The additional three radiological parameters

they considered to be canal-associated, such as: loss of

continuity of the upper border of the mandibular canal,

canal deflection and narrowing of the canal. Their

research pointed out a significant correlation between the

following radiological parameters and the possibility of a

nerve damage following surgical treatment in lower third

molars: canal deflection, root darkening and loss of conti-

nuity of canal borders. They concluded that other param-

eters are of no significance. Mesioangular impactions are

closer to inferior alveolar canal and interruption of the

white line is the most reliable risk predictor sign on the

panoramic radiographs9. 

The meticulous pre-operative radiological examina-

tion in the presented case showed medially angulated

and deeply impacted left third molar, with complex root

morphology, likely four split and diverse roots that

superimposed and extended beyond the lower rim of the

mandibular canal. Those are very strong radiological

risk predictors per se. As mentioned before, the risk of

injury increases mainfold, when the third molar root

overlaps the nerve canal as identified by the radiograph-

ic imaging9. Additionally, there was loss of the

radiopaque superior border of the mandibular canal in

the vicinity of the bifurcation area of the third molar.

Such radiological parameters were indicative of alveolar

nerve injury if surgical extraction was undertaken. Other

radiological diagnostic methods might be beneficial in

case of surgical extraction, such as cone beam computer

tomography (CBCT). However, with the immensity of

bone loss remaining the same during the surgical extrac-

tion with CBCT, such investigation was deemed unnec-

essary, expensive and was not pursued. Bone preserva-

tion is an essential surgical principal in all oral surgery

procedures. In the presented case, the stabilization of the

lower denture relied solely on the firm bony fundament.

Therefore, the objective was to avoid significant surgical

trauma and to minimize the risk of inferior alveolar

nerve injury. There are certain ways to perform a coro-

nectomy. Landi L et al. recommends coronectomy to be

done 2mm-3mm from the occlusal surface without

involving the pulp after considering the pulpal anatomy

of the impacted third molar tooth and the distance

between the third molar crown and the second molar11.

In case of accidental pulpal exposure, pulpal dressing or

pulpotomy was advised. In the presented case, the crown

was sectioned at the level of cemento enamel junction,

and the remaining enamel was grinded off 2-3 mm

below the alveolar crest. It was described that the enam-

el is inert, and soft tissue cannot attach to its surface

therefore the socket does not heal27. It acts as a foreign

body, so chances of infection of the unhealed socket are

higher. Root fragment at least 3 mm inferior to the crest

of bone seems appropriate and appears to encourage

bone formation over the retained root fragment28-30. The

roots were to be left behind and aim for osseo-cementum

formation over the retained root, in contrast to migration

and staged removal protocol of Landi L et al11. After the

coronectomy, the pulp was exposed without visible

bleeding. Treatment attempts were not considered in

concurrence with O’Riordan et al8.  Coronectomy

decompresses the pulp chamber, thus it will not be a sig-

nificant contributing factor for post-operative pain.

Histological evaluation of the retrieved lower third

molar roots stated that symptoms after coronectomy do

not result from the loss of pulp vitality or subsequent

periradicular inflammation. It was refined that these pul-

pal tissues blend with overlying connective tissue when

the mucosa heals successfully and the opening of the

canal heals with osteo-cementum27. As a curiosity, it was

described that pulpal treatment of the retained root has

resulted in high rate of infection and the subsequent need

for removal31. Retention of root after coronectomy is

based on the idea that broken fragments of vital teeth

generally heal without complications32,33, and 34. This pro-

cedure attracted special attention in the last decade,

because of the reported benefits and success rate of this

technique, in contrast to the contemporary belief that the

roots left behind will be source of problems11, 35, and36.

Not all third molars are suitable for coronectomy. Those

with infection and mobility should be excluded, because

remnants of those teeth may act as foreign bodies. In

addition, teeth that are horizontally impacted along the

course of the inferior alveolar canal may be unsuitable,

because the sectioning of a tooth could endanger the

nerve15.

Although some authors used preoperative prophylac-

tic antibiotic therapy or suggested post-operative use17, no

such protocol was followed in this case and no infection

emerged. The coronectomy performed on an intact third

molar in a healthy individual was not an indication for
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antibiotic prophylaxis of local inflammation. It is the

author’s firm belief that prudent antibiotic use is indis-

pensable to fight antibiotic resistance. 

In spite of the reported advantages, patients are very

anxious about leaving the root behind in the bone and are

not willing to take a chance for infection or a second sur-

gical intervention. The surgeon is responsible for inform-

ing the patient to her/his best abilities concerning the pro-

posed treatment, and to gain their trust.  

The disadvantages of coronectomy include deep peri-

odontal pockets on the distal of the second molars (simi-

lar to those after extractions in comparable circum-

stances), root migration with the possible need of a second

procedure, dry sockets, local post-operative infections,

post-operative pain and inadvertent root removal, or root

walk-out during surgery which may increase the risk of

IAN injury, also known as a failed coronectomy15, 16, 8, 37.

The second molar was absent so there was no reason for

periodontal concern. Post-operative period was unevent-

ful, without pain, or infection. And last, but not least, no

signs of sensitive disturbances in the left mandibular side

were noted. It is not necessary to recall the patient after 6

months, unless the patient becomes symptomatic15, which

was not the case.

Conclusion

Coronectomy may be a suitable alternative to com-

plex surgical extraction of impacted mandibular molars

with no infection and in close proximity to the mandibu-

lar canal, as shown on the panoramical radiograph.

Every patient is unique, every situation is special and in

carefully selected cases the most conservative surgical

approach is the appropriate one. 
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Abstract

Torus palatinus is an exostosis of the hard palate located along the median palatine suture. With slow growth and usually asymptomatic, torus is usually diagnosed by
accident. Surgical treatment is necessary when it presents an obstacle for prosthetic stabilization. This article presents clinical and therapeutical aspects of torus palat-
inus. The clinical manifestation of palatal torus was oval in shape with longer sagittal projection and normal gingival appearance. The surgical approach depended on
its size and morphology. Local infiltrative anesthesia was used. After palatal Y incision and mobilization, the torus was sectioned in smaller fractions and removed. The
rough bone surface was remolded, and the primary closure was reached with simple sutures. The sutures were removed seven days after the procedure showing signs
of wound dehiscence. The wound healing was postponed and follow ups were scheduled to facilitate the healing by secondary intention. Key words: torus palatinus,
surgical removal, prosthetic stabilization

Апстракт 

Torus palatines претставува егзостоза на тврдото непце која е поставена долж sutura mediana. Поради својот бавен раст и отсуство на тегоби, многу често
случајно се открива. Хируршка терапија е потребна кога торусот ја попречува стабилизацијата на протезата. Во овој труд се презентирани клинички и
терапевтски аспекти на torus palatinus. Клинички палатиналниот  торус се манифестираше со овална форма, подолга сагитална димензија и гингива со нормален
изглед. Хируршкиот приод зависеше од неговата големина и морфологија. Операцијата беше изведена со локална инфилтративна анестезија. Хируршкиот
приод беше овозможен со палатинална Y инцизија, а торусот беше поделен на помали делови и отстранет. Нерамната коскена површина беше замазнета и
оперативното поле затворено per primam со поединечни сутури. Сутурите беа отстранети по седум дена со видливи знаци на дехисценција на раната. Поради
одложување на заздравувањето, беа предвидени повеќе контроли за да се олесни заздравувањето по секундарен пат. Клучни зборови: torus palatinus,
хируршко отстранување, стабилизација на протеза

Introduction

Torus palatinus may be defined as an exostosis of the

hard palate located along the median palatine suture,

involving both the processus palatini and the os palat-

inum 1. Hitherto no exact etiology has been identified for

the presence of tori. The most widely accepted theory

today is that this condition has a multifactorial etiology,

which includes mainly genetics and environmental fac-

tors. According to the shape, torus palatinus can be clas-

sified as flat, spindle-shaped, nodular, and lobular 2. The

size is highly variable, varying from that of a small pea

to an enormous enlargement that may cover the entire

palate to the extent of occlusal plane. Reichart et al have

classified TP, based on their size, as small (less than 3

mm), medium (3–6 mm), and large (more than 6 mm)

tori 3. It is composed of a dense cortical bony structure

and minimal amount of bone marrow covered with a

fragile and limited vascularized mucosa. Larger speci-

mens can have a center of cancellous bone and the only

difference between the palatal torus and other exostoses

is in its being developed at characteristic sites and in a

symmetrical manner4. Diagnosis is frequently in occa-

sional way because those pathologies are asymptomatic
5. Palatal tori are characterized by slow growth and the

torus can reach a large size that requires surgical

removal, for example, when representing an obstacle to

prosthetic treatment6, 4. 

This article presents clinical and therapeutical

aspects of torus palatinus.

Aim of the paper

A 72 years old female was referred to the University

department of oral surgery for pre prosthetic teeth

removal. During anamnesis, the patient confirmed to be



diabetic and hypertensive. Clinically, gangrenous teeth in

the maxilla and a prominence in the midline of the hard

palate were visible. The oval shaped prominence had

longer sagittal projection and normal gingival appearance

(figure 1). 

It was firm and painless on palpation. Hence a diag-

nosis of torus palatinus was made. The patient was not

aware and she didn’t have any complaints or issues with

the palatal protuberant. But in order to achieve prosthet-

ic stabilization, it was obvious that torus palatinus had to

be removed. The surgical removal was performed with

local infiltrative anesthesia (3% mepivacaine,

Scandonest). Bilateral terminal anesthesia was adminis-

tered in premolar and molar region on vestibular as well

as palatal side. Sagittal Y incision was positioned across

the mid palate using scalpel No.15. (figure 2).

Subsequently, mucosal tissue and the underlying perios-

teum were detached in order to expose the subjacent

lesion to the largest possible extent (figure 3).

The surgical technique itself was based on the section-

ing of the torus in smaller fractions and their removal. At

first a sagittal groove with a fissure bur and a straight hand
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Figure 1. Clinical appearance of torus palatinus. Note
the mid palate oval symmetrical protuberance, with
longer sagittal projection and normal gingival appearance

Figure 2. Y midpalate incision  

Figure 3. Mobilized Y incision 

Figure 4. Four  squares outlined with sagittal and trans-
versal grooves                                                              
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piece was made under abundant irrigation with 0.9%

saline solution followed by transversal, thus four squares

were outlined (figure 4). 

Primary closure of the surgical bed was reached with

simple sutures, tension free (figure 7). In the immediate

postoperative period analgesic therapy was advised and

the patient was advised to consume only cold liquids. At

the first follow up palatal edema was evident (figure 8).

The sutures were removed seven days after the procedure

with visible wound dehiscence (figure 9). The wound

healing was postponed and follow ups were scheduled to

facilitate the healing by secondary intention (figure 10).

Figure 6.

Figure 5, 6 Remolding of the bone surface                                                                                       

Figure 5.

Figure 7. Surgical wound sutured, tension free

Figure 8. First postoperative follow up. Note the palatal
edema

Figure 9. Wound dehiscence after suture removal
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Discussion

According to the literature, palatal tori are the most

common oral exostoses, more common than mandibular

tori. The average prevalence of palatal tori seems to be

20–40% with significant topographical disparities. Most

authors have observed a predominance of palatal tori in

women as well as a larger average size 7-10.

Epidemiological data differs. Some studies have reported

the appearance and growth to occur in people aged 10–30

years, with a subsequent decline. Others believe that tori

growth may continue beyond the age of 30, in the 40–60

age group, with a variable incidence peak, depending on

the population9, 11 as was the case with the 72-year female

patient. The exact etiology of tori has not been clearly

established. Genetic theory attributes a preponderant role

to certain genetic factors in the occurrence of palatal tori.

Several authors have cited that environmental factors are

likely to promote oral exostoses. Although not clearly

identified, masticatory hyperactivity and para-functions

appear to be the main factors, with diet (unsaturated fatty

acids and calcium) to a lesser extent7,10,12. Torus palatinus

has been described as an anatomical variation rather than

a pathological condition, which more frequently affects

the female gender and young population13,14. Palatal tori

are mostly asymptomatic as was demonstrated in this

case, which is why they usually go unnoticed, and char-

acterized by a fortuitous discovery during a routine exam-

ination by the practitioner as presented in this case. The

diagnosis of palatal torus is clinical, but radiographic and

pathological examinations may sometimes be useful7,8.

For correct clinical diagnosis it is important to remember

that torus palatinus is always symmetrical and located in

the middle of the hard palate. Asymmetrical formations

must be differentially diagnosed as other benign or malig-

nant lesions.  If a suspected torus is not midline a biopsy

is needed to rule out this potentially fatal adenoid cystic

carcinoma15. A diverse morphological variation can be

seen such as flat, nodular, lobular and spindle shaped, the

prevalence of which depend on the epidemiological pro-

file of each population16. The size of the tori may fluctuate

throughout life and, when they interfere with function or

partial/full denture placement, surgery is a necessity17,18.

The torus palatinus reported in this case was medium

sized, spindle shaped with wide base, located in the mid-

dle palate of edentulous maxilla. Palatal tori are benign

maxillary bone tumors that are most often asymptomatic,

slow growing and do not require any specific manage-

ment. However, surgical management may be necessary

in case of prosthetic instability or pre-prosthetic surgery19.

Local anesthesia is indicated in most cases, with large

palatal and nasopalatal nerve blocks allowing complete

analgesia in the intervention area. However, in cases of

large palatal tori or a very posterior localization, general

anesthesia may be considered7-24. Various techniques have

been used in the conventional surgical treatment of these

lesions25,26,27,17,18,28,29, since the technique will depend on the

extent and location of the lesion, and the epidemiological

profile of the patient. Conventional surgical treatment, in

exception of chisel and hammers that involve possible

risks of traumatic injuries, request to perform excision via

bony burs once the flap has been anchored by different

methodologies or simply elevated and maintained via

suture needle or any other conventional means. The pro-

cedure has two essential phases: mucosal phase and bone

phase. Four main types of incisions can be made depend-

ing on the location and morphology of the palatal torus:

simple linear incision, Y incision, double Y incision, and

double curvilinear incision with a long antero posterior

axis delimiting an elliptical mucosal surface that will need

to be excised7. In the presented case a Y incision was used

to enable anterior flap mobilization. At the time of

mucoperiosteal detachment, there is a risk of tearing of the

adherent palatal mucosa and damage to the large palatal

vessels, most often located at the borders of the palatal

torus19. The palatal mucosa was tin, and submucosa was

obscured, rigid, so flap mobilization was delicate, but not

compromised. The surgery of torus palatines reported in

this case could be done in the few manners: torus removal

by slicing or cutting with burs or pyezosurgery, wearing

away the torus with surgical burs, pyezo or

peeling/smoothing with Er.YAG laser.  The cleavage of

the bony torus can be accomplished using rotating instru-

ments, followed by curved bone scissors. Alternatively,

piezo surgery can be performed by continuously monitor-

ing the direction of the cleavage plane to prevent any trau-

matic oral–nasal communication or radiating fractures.

Figure 10. Wound healing by secondary intention  
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Large palatal tori may fragment before removal. After

cleavage, bone regularization is performed7,30,31. The shape

and the extent of torus influenced the treatment plan.  Its

spindle shape covered the anterior region of the palatal

vault without extension to the alveolar process, thus torus

was removed by sectioning. Before closing the mucosal

tissue, it is essential to ensure that the mucous membrane

has correctly adapted to the new palatal environment and

to perform a mucosal resection if it has not been per-

formed or if it was insufficient during the incisions at the

beginning of the procedure19 which was not the case. The

suturing was delicate, and a steady hand was required to

not tear the gingiva while suturing. The per primam

wound healing was disrupted as in a reported case of

removal of giantiforme torus palatines, with sutures being

removed 15 days post op32. It is the author’s opinion that

due the postoperative edema the wound dehiscence

became apparent. A preoperatively prepared resin palatal

plate or a removable prosthesis in cases of partial or total

tooth loss can be put in place at the end of the procedure

to provide local compression; this would prevent postop-

erative hemorrhaging, protect the mucosal wound, and

decrease postoperative sensitivities. According to some

authors, this may reduce the risk of recurrence. Similarly,

a surgical resection guide can be performed, thereby

reducing the risk of under-correction or over-correction

with the proximity of peripheral anatomical structures7,23.

A palatal plate could restrain postoperative swelling and

prevent wound dehiscence, so it is advisable to use it in

palatal torus surgery. 

Conclusion

Torus palatinus is an asymptomatic bone formation

that has to be surgically removed as a prerequisite for

prosthetic stabilization. The surgical approach depends

on its size and morphology. Asymmetrical palatal for-

mations must be differentially diagnosed from palatal

torus as other benign or malignant lesions.
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Abstract

Introduction: Hypohidrotic ectodermal dysplasia (HED) is a congenital disorder affecting the tissues of ectodermal embryonic origin. Hypohidrosis, hypotrichosis, and
hypodontia or anodontia represent a clinical triad of the syndrome. The ED individuals have typical facial features, while teeth agenesis in both dentitions, underdevel-
oped alveolar ridges, and improper maxillo-mandibular relations are the main characteristics of the oro-facial system. Case report: The manifestation of symptoms,
way of communication, and the dental management of a patient with Hypohidrotic ectodermal dysplasia were described, following the patient from his 2.5 years until
his 8.5 years of age. Removable acrylic dentures – complete denture in the mandible and maxillary teeth-supported overdenture, or mandibular complete denture and
maxillary denture fenestrated in the anterior region, at 5.5 and 8.5 years of age respectively, have been produced, while the deciduous teeth have been reshaped using
а composite material. Conclusion: When deciding on a dental treatment choice for a HED person, all the factors affecting the final success of the appliances should
be considered, of which child’s age and skeletal developmental stage are the most important factors. Production of а removable acrylic dentures seems to be the most
reasonable, non-invasive and, cost-effective treatment solution in the growing ED patient with severe teeth agenesis. Keywords: Hypohidrotic ectodermal dysplasia,
treatment choice, removable dentures.

Апстракт 

Вовед: Хипохидротичната ектодермална дисплазија (ХЕД) е вродено нарушување на ткивата од ектодермално ембрионално потекло. Хипохидроза,
хипотрихоза, и хиподонција или анодонција претставуваат клинички тријаз на синдромот. Лицата со ЕД имаат типичен изглед на лицето, додека пак агенезата
на забите во двете дентиции, неразвиените алвеоларни гребени и нарушените меѓувилични односи се главни карактеристики на оро-фацијалниот систем.
Приказ на случајот: Во овој труд се прикажани симптомите, терапевтскиот пристап и денталниот третман кај пациент со Хипохидротична ектодермална
дисплазија, и неговото следење од две и пол годишна, до осум и пол годишна возраст. Во зависност од возраста изработени се различни видови на подвижни
акрилатни протези – мандибуларна тотална протеза и максиларна покровна протеза на пет и пол годишна возраст, односно мандибуларна тотална и
максиларна протеза фенестрирана во фронталната регија на осум и пол годишна возраст, кога млечните заби се преобликувани со помош на композитен
материјал. Заклучок: При изборот на дентален третман кај лица со ХЕД, треба да се земат предвид сите фактори кои влијаат на крајниот успех на терапијата,
од кои возраста на детето и скелетниот развоен стадиум се најзначајните фактори. Подвижните акрилатни протези се најразумен, неинвазивен, и најевтин избор
кај децата во развој со Ектодермална дисплазија и изразен недостаток на забите. Клучни зборови: Хипохидротична ектодермална дисплазија, избор на
третман, мобилни протези.

Introduction

Ectodermal dysplasia (ED) is a congenital disorder

characterized by abnormal development of two or sever-

al tissues or structures of ectodermal embryonic origin,

such as skin, hair, nails, teeth, sweat glands, mammary

gland, eye lenses, parts of the inner ear, nerves. This syn-

drome was first described by Thurman in 18481, and

until today several classification systems have been

made. The most widely known one was introduced by



Freire-Maia, published in 19712, and upgraded several

times afterwаrds. While initial classification systems

were based on phenotypic features (clinical aspects) and

mode of inheritance, the latest one, published in 2019 by

an international advisory group, comprises of informa-

tion from multiple domains including phenotype, mode

of inheritance, genetic alteration, the components of

complex molecular structures and the Online Mendelian

Inheritance in Man number3. 

ED syndrome includes approximately 200 clinically

different conditions which differ from each other accord-

ing to tissues and structures that are not properly devel-

oped4. All these conditions can be grouped in two major

categories depending on the functionality and number of

the sweat glands: Hidrotic and Hypohidrotic or Anhidrotic

type. 

Hidrotic ectodermal dysplasia, known as Clouston

syndrome, is characterized by the clinical triad consist-

ing of nail dystrophy, hypotrichosis, and palmoplantar

hyperkeratosis. It is inherited as an autosomal dominant

disorder, although de novo gene mutations have also

been reported5. The main difference between Hidrotic

and Hypohidrotic type of ED is that in the Hypohridotic

type the number of sweat glands is reduced and some of

them do not function properly6,7. This condition is char-

acterized with heat-intolerance particularly in the sum-

mer or high ambient temperatures, and during exercise8,

as the body cannot cool itself by evaporating sweat.

HED is especially dangerous in infants, during infection

diseases, which, if not timely recognized, may cause

febrile seizures (hyperthermic episodes) with brain dam-

age9, and consequent developmental retardation, and

eventually lethal outcome. Other tissues and structures of

ectodermal origin are also affected, making a triad of

symptoms: hypohidrosis, hypotrichosis (skin- and scalp-

hair anomalies accompanied by sparse and fine eyebrows

and eyelashes) as well as anodontia or hypodontia (asso-

ciated with small and conical incisors)6,10. It may be inher-

ited as an autosomal recessive or autosomal dominant dis-

order affecting both sexes equally, or as X-linked reces-

sive disorder, in which males are severely affected, while

female carriers can be asymptomatic or have a milder phe-

notype7. The key symptom of rare subtype of HED,

Anhidrotic ectodermal dysplasia with immunodeficiency

(EDA-ID), is reduction in immune system function. It is

characterized by low levels of immunoglobulins, while

immune system T- and B- cells have a decreased ability to

recognize and respond to bacteria, viruses, and yeast with

glycan antigens attached to their surface. This is a reason

for frequent and recurrent infections such as sinusitis,

bronchitis, pneumonia, otitis and lymphadenitis11, 12. 

HED is associated with nail abnormalities, low-set,

sticking-out ears and typical facial features such as pro-

truding forehead, wrinkled eyelids, characteristic perior-

bital hyperpigmentation, saddle-bridged nose, protrud-

ing lips and hypoplasia of the mandible. Anodontia or

hypodontia doеs not affect the development of the max-

illary and mandibular alveolar ridges only, but has a neg-

ative impact on the masticatory efficiency and body

growth overall, speech intelligibility, and facial appear-

ance and aesthetic as well; the latest one having an impact

over the mental development, self-confidence, and social

life of the affected person10.

The treatment of the individuals with HED is very

complex, engaging several specialists: neonatologist,

pediatrician, otolaryngologist, pulmonologist, ophthal-

mologist, dermatologist, plastic surgeon, speech thera-

pist, and psychologist. Regarding the teeth disorders,

pedodontist, orthodontist, oral surgeon and prosthodon-

tist should be engaged, as well as maxillo-facial surgeon

in the cases of skeletal malocclusions, and cleft lip

and/or palate13. 

In this article, an oral rehabilitation of a child

with Hypohidrotic ectodermal dysplasia and severe

maxillary oligodontia and mandibular anodontia is pre-

sented, starting from his first visit to a dental office, until

the production of the second pair of dentures. 

Case report 

A 8.5-year-old boy with Hypohidrotic ectodermal

dysplasia (HED) and normal intellectual development

came at the Department of Prosthodontics, University

Dental Clinical Center, needing a new pair of acrylic

dentures. The previous one, the maxillary overdenture

and mandibular complete denture, had been successfully

used for three years. Significant growth of the body and

facial bones, especially mandible, has been noticed since

his last visit - 6 months ago, the period when he barely

wore the prosthesis because of discomfort and impossi-

bility of adjustment as a result of the COVID 19 pan-

demic.  

Case history: The boy had visited the Clinic for the

first time  when he was 2.5 years old, together with his

parents and his 6.5-year-old brother having the same

diagnosis and needing a new pair of acrylic dentures, as

the previous ones didn’t function well10. At that time, the

prosthodontist couldn’t get close to the younger boy, and

was not able to do any kind of examination. The follow-

ing recommendation was given: the parents should bring

the younger son with them, during all appointments in

which the older son's prosthesis were made. The idea

was that the younger boy would get used to the Clinic’s

environment, to all the procedures of producing the pros-

thesis, and to make a connection with the prosthodontist.

He was also present on the appointments that followed,
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when the control examination or adjustment of the

brother’s prosthesis have been conducted. He realized

that acrylic dentures can help during mastication, speak-

ing, and can help eliminate the difference between his

brother and his friends regarding the appearance of a

lower face. The final decision of producing the first pair

of maxillary and mandibular prosthesis was made when

the boy reached the age of 5. 

Family history: Parents denied any hereditary origin

of the syndrome; mother, having agenesis of the upper

lateral incisors only, stated that there were no differences

between the pregnancies with the boys and the girls (14-

years- and 2-years- old at the period of production of the

second pair of dentures), born healthy, without ED. The

older brother, having typical signs of ED, had been hos-

pitalized several times because of bronchopneumonia,

wheezing and asthmatic attacks, and has been diagnosed

with Methicillin-resistant Staphylococcus Aureus

(MRSA) in the nasal and pharyngeal mucosa recently.  

Extraoral examination: The young patient had dry,

warm, rough, thin and shiny skin (as a result of hypo-

hidrosis), with several scratches, and pigmented areas as

some wounds have healed. Hypohidrosis - reduced

sweating is the reason for disability in the regulation of

the body temperature as well, a condition especially

problematic in the summer period (the boy usually lays

down on the kitchen floor and has cold showers all the

time), and during acute diseases followed by increased

body temperature. The lacrimation, according to the

mother’s statement, was reduced, unlike his brother, who

had no tears at all. Finger and toe nails were thick, slight-

ly striated with white spots. The hair was sparse, very

thin, soft and blond (hypotrichosis), including the eye-

brows and eyelashes. The ears were prominent and

pointed. Other signs of ED could be observed as well:

square and bossing forehead, and prominent supraorbital

ridges giving the dominant part of the upper third of the

face; expressively wrinkled and slightly pigmented eye-

lids; short nose with anteverted nostrils, wide base and

depressed nasal bridge contributing to the concave

appearance of the middle third of the face; large

philtrum, protruded upper lip, and indented lower lip,

pointed chin with deep mentolabial and nasolabial folds,

and reduced lower facial height (without first pair of

dentures in child’s mouth) giving a senile facial appear-

ance (Fig.1; Fig. 11). 

Intraoral examination revealed normal color and

appearance of the oral mucosa and gingiva, and atroph-

ic (knife-looking) alveolar ridges. In the period of pro-

ducing the first pair of dentures (at the age of 5), under-

developed maxilla and flat palatal vault with slightly

prominent palatal tori, and presence of primary central

incisors were detected only, while the edentulous

mandible had poorly expressed tubers. In the following

period, the maxillary deciduous canines have erupted

and took their final position; the deciduous teeth were

spaced and conically shaped (Fig.12a). Expressed

growth of the mandible with prominent tubers has been

noticed (Fig. 12b) several months after the COVID 19

pandemic had started. 

Radiographic evaluation of the maxilla and

mandible: Undeveloped alveolar ridges were confirmed

by an orthopantomogram taken at the age of 5 (Fig.2),

revealing four deciduous maxillary teeth, two of them -

central incisors present in the mouth, and two deciduous

canines still positioned in the maxillary bone; there were

only two developing permanent teeth (the crown stage),

in the frontal region of the maxilla, in the position of the

permanent central incisors, without flat incisal line, but

with cusp instead. There were no deciduous or perma-

nent teeth in the mandible. 

A retroalveolar radiography (Fig.13), taken right

before starting the production of the second pair of den-

tures, revealed lowered position of the permanent teeth

with partially developed radices, and radices resorption

of the deciduous incisors. 

Treatment procedure

Production of the teeth-supported overdenture in the

maxilla and complete denture in the mandible was the

treatment of choice at the age of 5 (Fig.8), considering the

patient’s age and the presence of the maxillary deciduous

central incisors in the mouth only. Three and a half years

later, it was decided that a maxillary denture fenestrated in

the anterior region and a mandibular complete denture

should be manufactured (Fig. 18), while deciduous teeth

have been reshaped using composite material (Tetric

EvoCeram, Ivoclar Vivadent, Liechtenstein).  

The following routine procedures for making dentures

were carried out:

Preliminary impressions (Fig.3; Fig.14) were taken

with appropriate stock trays using fast setting irre-

versible hydrocolloid material (Alliget, Kulzer,

Germany). Casts, made of dental stone (Fig. 4; Fig. 15),

were used for production of custom trays (Fig.5a)

(Hoffmann’s Ultra Violet Base Plates for Individual

Custom Tray, light cure; Hoffmann, Dental Manufaktur

GmbH, Berlin, Germany). Thermoplastic material

(Hoffmann’s Impression Compound green, Germany)

was used for border molding, while the final (function-

al) impressions were taken with condensation silicone

impression material Stomaflex Light, Pentron, Spofa

Dental, Czech Republic (Fig.16); when producing the

first pair of prosthesis, functional impressions had been

made using polysiloxane impression material -
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Xantopren, L blue, Kulzer, Germany (Fig.5b). Final

casts were prepared using hard dental stone, followed by

production of temporary bases (Hoffmann’s Shellac

Base Plates, Germany), with wax rim (Modeling wax,

summer/winter, Morsa Dental, Germany) (Fig.6).

Vertical dimension of occlusion and centric relation

were recorded. After that, casts were mounted on a semi-

adjustable articulator and artificial teeth (Eray acrylic

teeth, Eraylar, Turkey), the smallest size, were arranged

according to a balanced occlusion (Fig. 17). In the

absence of children's artificial teeth acrylic teeth for

adults have been used, but when making the first pair of

dentures at the age of 5 the same were reshaped consid-

ering the child’s age (Fig. 7). Final trial was made to

check vertical and centric relations, occlusion, phonet-

ics, and aesthetics. Conventional heat cure acrylic resin,

SR Triplex Hot (Ivoclar Vivadent, Schaan Liechtenstein)

was used for production of the first pair of dentures (Fig.

8), while Meliodent (Kulzer, Germany) was used for

production of the second pair of prosthesis (Fig. 18).

After the final processing and polishing, the dentures

were inserted in the patient’s mouth followed by a care-

ful adjustment of the bases, as well as occlusion, and

articulation. Improvement of the facial frontal and pro-

file appearance was evident (Fig. 9), which satisfied the

patient (Fig. 10). The boy was given instructions for

maintaining the dentures’ hygiene although he was

already familiar with all of the procedures. Finally, he

was suggested to wear the dentures during the day only,

thus enabling further jaw development. 

First control visit was done after 24 hours and the

necessary corrections were conducted few days later.

The patient accepted the dentures within the first week,

without any problems during the mastication process,

and talking. Subsequent visits were scheduled at 2-

months interval. 

Discussion

All of the patients with ED have similar tissue disor-

ders, and as is in all the cases of different syndromes,

they have similar phenotype and resemble each other.

Besides typical facial appearance, hypodontia or

anodontia is one of the main characteristic of this con-

genital disorder. Early prosthodontic treatment of those

children is important not only for the efficiency of the

mastication process itself, but for the establishment of a

new dietary habits that will enable normal body growth,

proper swallowing and intelligible pronunciation of

voices and words. All of these, along with improved aes-

thetic appearance, will allow normal psychological

development and social integration of the child, espe-

cially in kindergarten or in school10.   

The choice of the treatment modality for patients with

ED depends on numerous factors: severity of hypodontia

(how many teeth are existing), teeth arrangement in the

dental arches, their status (sound crowns or with decay),

patient’s age – developmental stage of the craniofacial

bones, socio-economic status of the parents / guardians, as

well as presence of other disorders such as malocclusions

or cheilo-gnatho-palatoschisis.

Removable complete dentures are the only solution

in cases of anodontia, when bones have not reached their

final developmental stage, or in cases with completed

craniofacial growth but with low socio-economic status.

Overdentures may be manufactured in the cases of

severe oligodontia, when the existing teeth (microdontia)

allow to be covered with the denture, and serve for addi-

tional denture’s retention and stabilization (teeth-retained

overdenture)10. Telescopic overdenture produced over the

telescopic copings made on the prepared natural teeth

(taking an advantage of fixed and removable dental pros-

thesis), is a viable treatment alternative for ED patients

with hypodontia and limited finances14. Implant-retained

overdenture is the treatment of choice in the cases with

anodontia or severe oligodontia15; however the patient

requires a high income and completely developed bones.

Mandibular implant-retained overdenture may be manu-

factured even during the childhood, but only if the

implants are inserted in the anterior portion of the

mandible16.

Partial acrylic removable dentures with retainers are a

solution not only for an adult ED patient with hypodontia,

but for the growing patients as well; in such patients,

retaining metal clasps should not produce any pressure on

the existing deciduous teeth or erupted permanent teeth

with incomplete root development. Therefore, flexible

dentures seem to be a better solution as they allow jaws’

growth, and the flexible clasps do not create pressure on

the teeth which serve for retention, and the same are tooth-

colored providing better esthetic; this type of dentures are

stronger and biocompatible as the material is acrylic

monomer- and metal-free, and comfortable for wearing

and using17,18. 

In the ED patients with mild or moderate hypodontia,

underdeveloped maxilla or mandible and/or malposition

of the existing teeth, acrylic partial denture with artificial

teeth, and incorporated orthodontic elements such as

expansion screw is the best solution; the treatment may

continue using orthodontic/prosthetic modular appli-

ance19. This type of mobile appliances not only replace

the missing teeth, but also guide the sagittal and trans-

versal jaws’ development20. Space management and

definitive tooth alignment in preparation for implant-

supported fixed restorations is achieved with fixed

orthodontic therapy21. 
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Fixed prosthesis could be a prosthodontist’s treatment

choice in patients with completed craniofacial develop-

ment and mild or moderate hypodontia with a sufficient

number of permanent teeth only, or with severe hypodon-

tia (at least 4 permanent teeth), but with favorable teeth

arrangement in the dental arch (two canines and two

molars). Dental bridge crossing the midline, interferences

with a maxillary transversal development in growing

patients; in such patients, frontal bridge can be made only

in the mandible.  

The last, along with the successfully inserted implants

in the anterior mandible even in very young children22, is

enabled by the growing pattern of the lower jaw: the lat-

eral growth of the anterior mandible is usually complete

by the third year of  age. Despite scientific and clinical

findings suggesting that the relative implants’ position

remained unchanged, the National Foundation for

Ectodermal Dysplasia recommends implant insertion in

the mandibular body around eight years of age23 (for

implant-supported overdenture). However, fixed dental

prosthesis made over the implants is recommended to be

produced at around 18 years of age, after additional

implants have been inserted23.     

In this case report, a prosthodontic treatment of a boy

suffering from Hypohidrotic ectodermal dysplasia, with

severe hypodontia in the maxilla, and anodontia in the

mandible is presented, from his first visit at the

Department of prosthetic dentistry at  2.5-years of age,

until his 8.5-years of age. The first pair of acrylic den-

tures, maxillary overdenture and mandibular complete

denture, were made when he was 5 years old, while the

second pair, maxillary denture fenestrated in the anterior

region and mandibular complete denture, were made 3.5

years later. 

Despite the patient’s age, all of the clinical procedures

were performed regularly without major problems, even

when he was five years old. Living with an older brother

having the same syndrome and wearing dentures, and

having enough time to get used to the dental office and

acquisition of mutual trust with the therapist, as well as

awareness of the benefit of the dentures regarding nutri-

tion, phonetics, and facial appearance, enabled all of the

procedures, while making the prostheses, to be per-

formed without stress, anxiety or fear. The reflex of

vomiting was reduced by taking impressions in the

morning, when the child was rested, and before any meal

was taken. He performed all required lips, cheek and

tongue movements necessary to determine the borders of

the dentures; at 5 years he was instructed to do the facial

muscles’ movements without trays in his mouth, imitat-

ing the prosthodontist and his older brother; when he

was 8.5 he performed all of the movements on his own.

Time was needed to establish proper maxillo-mandibu-

lar relations as there were no pair of antagonist teeth

that, in closing position, would provide secured individ-

ual’s mandibular position and occlusion. Moreover, the

child had no sense of centered positioning of the

mandible in relation to the maxilla, unlike most of the

edentulous adult patients who had their natural teeth

before. Due to the lack of children's artificial teeth, stan-

dard teeth (except second molars) with smallest dimen-

sions were selected, reduced, and reshaped when needed

for the manufacturing of the first pair of dentures, while

smallest dimensions of standard teeth (except second

molars and maxillary frontal teeth) were selected for the

second pair of dentures. 

Since a maxillary overdenture was produced when the

boy was five, the deciduous canines started to erupt. In the

period that followed, occasional adjustments to the maxil-

lary denture were inevitably necessary in order to make

space for the canines, and to keep its stability. During the

first several months of the COVID 19 pandemic, the

deciduous canines reached their final position. However,

the impossibility of providing health care resulted in dis-

comfort while wearing, lost retention, and stability. The

lengthening of the clinical crown of the existing decidu-

ous teeth resulted in the maxillary prosthesis perforating

the frontal region when adjusted, and loosening the vacu-

um. On the other hand, retroalveolar radiography, made

before starting a procedure for manufacturing the second

pair of dentures, revealed lower position of the permanent

teeth in the alveolar bone causing physiologic apical root

resorption of the deciduous central incisors. Еxtraction of

the deciduous incisors was not recommended as the root

development of the permanent teeth was not completed, a

reason why pedodontist decided to reshape the deciduous

teeth with a composite material instead. 

Adjustments of the firstly made mandibular complete

denture have been conducted many times in order to

enable jaw growth. Three and a half years later, the com-

plete denture became short, not covering the mandibular

tubers as the mandibula has shown significant sagittal

growth. 

The abovementioned changes influenced the decision

to produce a new pair of prostheses considering the

patient’s age, and an upcoming eruption of the permanent

frontal teeth: complete mandibular denture and maxillary

denture fenestrated in the intercanine region so the decid-

uous teeth can be exposed to the oral cavity. Metal clasps

were not inserted in the acrylic base, because they would

retain on the deciduous canines and produce a pressure on

them; the aim of the prosthodontics treatment in this

patient is to preserve the deciduous teeth as long as possi-

ble, especially canines, as there are no permanent canine

teeth buds in the maxillary bone. However, frequent

adjustment of the vestibular part of the denture will be
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performed in order to allow transversal growth of the

anterior part of the maxilla.     

Subsequent visits are scheduled at 2-months interval;

regular adjustments of the removable prosthesis and mak-

ing a new pair after the periods of expressed body growth

during the childhood, will enable unimpeded develop-

ment of the maxillary and mandibular bone.    

Proper and regular oral and denture hygiene was rec-

ommended in order to prevent inflammation of the oral

mucosa and gingivitis, as well as  to prevent tooth decay;

preserving the teeth in the mouth as long as possible is a

paramount of dental care, thus preventing teeth extraction

and consequent bone resorption. 

Conclusion

Early dental treatment of children with Ectodermal

Dysplasia, having hypodontia or anodontia, is of great

importance. The missing teeth should be replaced by the

time they reach the school age, not only for masticatory

efficiency and improved nutrition, but for improved

speech and aesthetic facial appearance that should help

children be accepted by their peers and friends. All these

will have a positive impact on the psychological and

emotional development of the affected persons. 

The treatment choice depends on several factors such

as severity of the hypodontia, patient’s age i.e. skeletal

maturation stage, presence of malocclusion, as well as

the socio-economic status of the patient’s family.

Production of a removable acrylic dentures is recom-

mended, reasonable, and a cost-effective treatment in the

growing ED patients. Completing of the cranio-facial

bones’ development enables definite dental treatment

based on a dental implants insertion and production of

implant-supported overdentures or fixed prosthesis. 
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Figure 1. Extraoral photo shows characteristic features
of Ectodermal Dysplasia in a 5-years-old boy: 

a.) profile view - deep mentolabial and nasolabial
folds and lower facial height (vertical dimension),
protruding lips and pointed chin.

b.) hands with dry skin and thick and striated nails. 

a.)

Figure 2. Orthopantomogram  reveals severe hypodontia
and undeveloped alveolar ridges: four deciduous teeth
and two developing permanent teeth in the frontal region
of the maxilla, and anodontia in mandible.

b.)

Figure 3. Preliminary impressions made with irreversible
hydrocolloid material. 

Figure 4. Stone models. 

Figures 1-10: took out during the production of the

first pair of dentures at an age of 5:
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b.)

Figure 5.
a.) Custom-made trays.
b.) Final impressions made using thermoplastic

material and light body polyvinyl siloxane
impression material.

Figure 6. Temporary bases with wax rims. 

a.)

b.)

Figure 7. Artificial teeth embedded in wax and
arranged according to a balanced occlusion: 

a.) frontal view; 
b.) profile view.

a.)
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Figure 8 a-d. Prosthesis made of heat cure acrylic
resin: Teeth-supported overdenture in the maxilla and
complete denture in the mandible.

a.)

b.)

c.)

d.)

a.)

Figure 9. Improved facial appearance after insertion of
the dentures: 

a.) frontal view; 
b.) profile view.

b.)
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a.) b.)

d.)

c.)

Figures 11. Extraoral photo of the patient: 
a.) frontal view; 
b.) profile view; 
c.) hands; 
d.) arm: dry skin with scratches.

Figure 10. Satisfied patient after insertion of the
dentures.

Figures 11-18: took out during the production of the

second pair of dentures at an age of 8.5:
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Figures 12.
a.) Intraoral photo of the maxilla: 4 deciduous

teeth: 2 incisors and 2 canines; 
b.) Intraoral photo of the mandible: atrophic

alveolar ridge and prominent tubers; 

b.)

a.)

Figure 13. Retroalveolar radiography (8.5 years of age)
reveals lowered position of the permanent incisors teeth
with a cusp instead of incisal edge and partially
developed radices; deciduous canines are completely
erupted without radices resorption while deciduous
incisors are with complete radices resorption.

Figure 14. Preliminary impressions made with
irreversible hydrocolloid material.
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Figure 15. Stone models. 

Figure 16. Final impressions made using thermoplastic
material and condensation silicone impression material.

Figure 17. Artificial teeth embedded in wax: 
a.) frontal view; 
b.) profile view.

a.)

b.)
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a.)

b.)

c.)

d.)

e.)

Figure 18. Prosthesis made of heat cure acrylic resin:
maxillary prosthesis fenestrated in the frontal region;
mandibular complete denture: 

a.) frontal view; 
b.) right profile view; 
c.) left profile view; 
d.) comparison of the dimensions with a dentures

made for an adult patient; 
e.) dentures inserted in the mouth; deciduous teeth

reshaped with composite material.

Figure 19. Extraoral photo of the patient with inserted
dentures in the mouth (frontal view).








