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Abstract:-

The purpose of this study was to expose a new classification odontogenic maxillary cysts post-dental implant and asses functional
surgical treatment with fewer complication, which not only insured normal maxillary sinus cilia restoration and bony integrity but
also did little damage to maxillary sinus natural ostium. The maxillofacial region is affected by a greater number of cysts.
Chronic maxillary sinusitis of dental origin (CMSDO) is a common disease that requires treatment of the sinusitis as well as of
the odontogenic source. In this study odontogenic maxillary cysts post-dental implant were classified from 42 patients over a five-
year period. Odontogenic cysts are the most common form of the cystic lesions that affect the maxillofacial region. They are
classified traditionally into a developmental group, including keratocysts and dentigerous cysts, and an inflammatory group
including radicular cysts. Different clinical situations were included in the study, they have been classified as odontogenic
maxillary cysts post-dental implantation and integrated into a new classification system based on the pathogenesis and clinical
aspects of each case, with the aim of identifying homogenous treatment groups. Results were evaluated for each class. Objectives
are review the spectrum of odontogenic diseases affecting the maxillary sinus, their radiographic appearances e their treatment.
Review the various radiologic examinations of both the maxillary sinus and adjacent dental structures. The purpose of this paper
is the anatomical relationship between the dental region and the maxillary antrum. The widespread use of reconstructive
procedure for dental implants placement has improved to #ype’s complication. To the author’s knowledge, no publication has
extensively examined sinonasal complication as odontogenic maxillary cysts resulting from dental implants fixture and no
classification system.

Keywords: - Odontogenic sinusitis, rhinosinusitis, Functional Endoscopic Sinus Surgery (FESS), dental implants,
Schneiderian membrane.

% of them, it is of dental origin6. Chronic maxillary
Introduction sinusitis of dental origin may be caused by chronic oroantral
fistula, foreign bodies (teeth roots, dental fillings or
endodontic materials, parts of broken instruments, implants)
pushed into the maxillary sinus, odontogenic cysts
occupying partly or totally the maxillary sinus, or
inflammatory cysts from the premolar and molar teeth?7. The
maxillary antrum and dental region share a close anatomical
relationship which means that dental infections and other
odontogenic disease can affect the maxillary sinus. There is
variability in the literature of reported maxillary sinus
mucosal hyperplasia of odontogenic origin, ranging from
58% to 78% and greater variability regarding the frequency
of dentaly induced maxillary sinusitis, ranging from 4,6% to
47%. Determining the primary site of disease in these cases
can be a diagnostic dilemma from both clinical and
radiographic standpoint8,9. Radiographic examinations such
as conventional intraoral periapical radiography,dental
panoramic radiography, standard plain films of the paranasal
sinus. CT and MRI can be useful in evaluating sinus disease
of odontogenic origin10. Some common dental pathologies

Although the high predictability and long-term success rate
of dental implants is well documented in the literature,
complications and failures can occur. Proportional to the
increase in the volume of dental implants being placed is the
number of adverse events that will occur. Some
complications may be relatively minor and easy to correct,
while others will be major and result in the loss of the
implant or prosthesisl,2. Implant complications and failures
are most likely to occur within the first year of placement of
the dental implant fixture and delivery of the final
prosthesis, with some studies suggesting complete implant
failure ranging from 3% to 8%. After an implant has been
restored and placed in function for the first year, failure rates
are dramatically reduced and have been reported 3 to be
around 1%3-4. The treatment of odontogenic maxillary
sinus disease is directed to management of the sinusitis and
the odontogenic source5. Approximately 5-15 % of the
population suffers from chronic rhino sinusitis and in 10-12
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that can affected the maxillary antra such as periapical cysts,
follicolar cysts, odontomas, Kkeratocystic odontogenic
tumors, dental implants, oroantral fistulas will be discussed,
and their imaging finding reviewed11-12. Different clinical
situations were included in the study, they have been
classified as odontogenic maxillary cysts post-dental
implantation and integrated into a new classification system
based on the pathogenesis, clinical aspects and imaging
finding of each case, with the aim of identifying
homogenous treatment groups. Results were evaluated for
each class.

Patients and Methods

A total of 42 patients, 23 males and 19 females, with a mean
age of 56,4 years and the mean follow-up period was 9,1
months, were retrospectively studied. Each patient
underwent chart and imaging review by computed
tomography (CT) scan showing dental pathology, analyze
demographic factors, diagnostic criteria, clinical course, and
management. Overall patients were included in the study,
they have been classified as odontogenic maxillary cysts
post-dental implantation and integrated into a new
classification system based on the pathogenesis and clinical
aspects of each case, with the aim of identifying
homogenous treatment groups. Results were evaluated for
each class: 10 (23,8 %) of these patients were diagnosed
odontogenic cysts dental on implants protrude into the
maxillary sinus (Class 1); 8 (19 %) patients presented
odontogenic cysts occupying partly the maxillary sinus with
cortical lining and dental implants protrude into the
maxillary sinus (Class Il); Of these, 7 (16,6 %) patients had
maxillary sinus infection secondary to peri-implantitis,
resolved with concurrent FESS and dental surgery (class
I); 17 (40,4 %) patients with odontogenic odontogenic
sinusitis  post-dental implants occupying totally the
maxillary sinus (10 males and 7 females), submitted to
Functional Endoscopic Sinus Surgery (FESS). The
procedure were performed by the same surgeon (firs author),
so the outcomes can be considered comparable. Overall
patients had disease resolution and unilateral odontogenic
sinusitis. The follow-up protocol is followed after surgery
has been placed in a four-stage approach. The patient is seen
two days after treatment for packing remove, after one week
for a postsurgical instructions, and observation of healing.
Careful attention is given to the possibility of soft tissue,
hard tissue, and/or sinusitis reinfection. The patient is seen
six weeks post-FESS with the expectation that lateral nasal
wall healing should be complete. At this time, nasal hygiene
is reviewed and a maintenance appointment is scheduled.
The patient is scheduled three months post-surgery for a
maintenance appointment. A classification
(Radiologic/Clinic  Staging System sec. Gamba) for
odontogenic  maxillary  cysts  post-dental  implant
encountered during a fixture placement procedure is

presented. Four of the class are discussed, as are the
therapeutic options for their repair. Class | and Class Il
perforations are most easily repaired, while Class Ill, and
Class IV, FESS performed. In addition, the effect of the
sinus membrane perforation on the course of proposed
therapy is discussed. This paper provides a system of
classification that can be used by clinicians to collect data
on odontogenic maxillary cysts post-dental implants and
surgery results.

Class I: Coronal CT image shows the implants in place with
bone support other than the sinus wall and mucosal
thickening around the implant. 64-year-old male with a
periapical cyst found around the dental implants placement

(Fig. 1).

Class Il: 76-year-old female with an implants fixture
placement on coronal CT images. CT image shows a large
well-circumscribes lesion surrounded by a soft mass
occupies partly right maxillary sinus (Fig. 2).

Class Ill: dental implants complication in a 74-year-old
male with pain and inadequate healing. This can result if
implants penetrate into the maxillary sinus. Preoperative
imaging can evaluate the dimension of the alveolar process,
in order to determine the need for a alveolar ridge
augmentation or sinus lift with bone grafting (Fig. 3).

Class 1V: maxillary sinusitis due to a displaced root in a 61-
year-old male with implants. The more common causes of
maxillary sinusitis related to dentistry include perforation of
the sinus membrane the sinus during fixture placement and
extrusion of materials into the sinus during root canal
therapy (Fig. 4).

Coronal CT images shows the displaced root within the
alveolar part of the maxillary sinus and associated sinus
mucosal tickening.

(Table-1) Radiologic/Clinic Staging System sec. Gamba.
The algorithm proposed for the choise of optimal
intervention implies the use of FESS only when maxillary
cysts occupying totally the maxillary sinus (Class 1V). In
selected cases the surgery treatment of odontogenic
maxillary cysts is directed to management of the sinusitis
and the odontogenic source with evidence periapical
radiolucency (Class Ill). In according to literature,
perforation is the most common complication during
maxillary cavity surgeryl3. To repair small perforation (5-
10 mm), a collagen membrane is recommended large
perforations (>10 mm) should be blocked with a cross-
linked type | collagen membrane to prevent potential
complication14-15. The risk of infection after maxillary
sinus during implant placement or bone filling is small in
the presence of normal bacteria floral6. With meticulously
performed surgery in healthy individuals, the perforation of
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the maxillary sinus membrane has a low probability of
resulting in maxillary sinusitis. However, large perforations
and the consequent loss of bone graft materials through the
maxillary sinusitis. Small perforations that occur during
implant placement often heal spontaneouslyl7-18. In
addition to the size of the perforation, the length of the
implant inside the sinus cavity is also important. The
exposure of implants inside the nasal cavity can induce
rhino sinusitis; an implant exposed in the nasal cavity can
alter flow within the nasal cavity and induce inflammation
of the nasal cavity mucosal9. An important exposed in the
maxillary cavity may similarly change the function of the
maxillary cavity. To determine whether the deposition of
foreign materials increases with time and whether increased
deposition within the maxillary cavity causes inflammation,
long-term studies are required. We observed that when the
implant exposed in the maxillary cavity was not covered by
the maxillary sinus membrane; foreign material was
deposited on the exposed implant surface. This is thought to
induce acute and chronic maxillary sinusitis20-21.

Discussion

The cilia on the inner surface of the maxillary sinus serve to
remove bacteria and foreign through the maxillary sinus
ostium. Furthermore, the anatomical location of the
maxillary sinus ostium can render drainage difficult and
increase the risk the infection. Even after the completion of
growth, penumatization of the maxillary sinus progresses
continuously. In dentate individuals, the continued
pneumatization and expansion can occur such that online the
sinus mucoperiosteum (Schneidarian membrane) is left22.
In edentulous individuals, continued expansion may leave
only the alveolar bone between the sinus and oral cavity (ad
a result, patients may need and alveolar ridge augmentation
priori to dental implants. The lateral wall of the maxilla is
more easily penetrated than the sinus floor. As a result,
otontogenic infections commonly present with soft tissue
vestibular/facial infections and sinusitis. Intraoral periapical
radiography: can help evaluate for a dental connection in
maxillary sinus disease. Limited by lack of three-
dimensional information and incomplete visualization of the
maxillary sinus. Panoramic radiography: can help estabilish
the anatomic relationship between the dental structures and
maxillary sinus. Limited spatial resolution23. However, the
dentoalveolar and inferior areas of the maxillary sinus
overlap. Computed tomography: high spatial resolution
helps delineate bony and soft tissue Abnormalities and are
best done in the coronal plane. MRI superior soft tissue
definition. Compact bone and teeth yield poor signal24.
Radiographic examination of the maxillary sinus and
adjacent dental structures revealed three types: a roots of a
tooth, and if dental implants protrude into the maxillary
sinus; the second type: dental periapical abscess chronic
apical revealed rounded lucency, three condition: maxillary

sinusitis due to a displaced, other cause include perforation
of the sinus membrane during tooth extraction25. The
maxillary sinus becomes more closely associated with the
teeth and consequently is more readily injured by
odontogenic infection, surgical procedure and trauma. Thus
the importance of the maxillary sinus has been emphasized
in oral surgery. In our study, the radiologic examination of
maxillary sinusitis was evaluated in terms of the thickening
of the maxillary sinus membrane and mucosa26-27.
Consequently, mucosal thickening was prevalent. However,
it has been reported that the pattern of liquidation is difficult
to detect radiologically 28,29,30. Endoscopy should be
considered not only for intraoperative observation and
assessment of implant sites, but also should be applied for
active assistance during implant placement procedures.
Endoscopy is a procedure that can be used to improve the
visualization of surgical sites with difficult access. The
treatment of odontogenic maxillary sinus disease is directed
to management of the sinusitis and the odontogenic source.
Chronic maxillary sinusitis of dental origin may be caused
by chronic oroantral fistula, foreign bodies (teeth roots)
dental fillings or endodontic materials, parts of broken
instruments, implants) pushed into the maxillary sinus,
odontogenic cysts occupying partly or totally the maxillary
sinus, or inflammatory cysts from the premolar and molar
teeth 31-32. As a conclusion, endoscopic assistance in
surgical treatment of odontogenic sinus disease expands the
effectiveness of conventional surgery and reduces the
complications arising from an aggressive procedure. In case
were endoscopic approach alone was not adequate to
visualize the extent of the disease and proceed to treatment
Caldwell-Luc approach33.

Conclusions

When treating maxillary sinusitis, it is important to consider
the disease history, including symtoms, causative factors,
and history of surgery, togheter with the radiological
findings and histological examination. Odontogenic sinusitis
is a well-recognized, but understudied form of sinusitis34.
Odontogenic sinusitis requires unique diagnostic criteria and
a treatment regimen that differs from non-odontogenic
sinusitis. The purpose of this article is to present a new
classification and standardized treatment protocols in
patients with odontogenic sinusitis. Endoscopic diagnostic
examinations in conjunction with modern imaging methods,
particularly computed tomograph (CT), have proved to be
an ideal combination on recent years and are already
accepted as the “Standard of Cure” for sinus disease35. The
FESS demonstrates extremely few complications and a low
morbidity rate. Endoscopic transnasal surgery for the
odontogenic maxillary cyst is less invasive than
conventional dental approach, and most of the affected teeth
can be preserved. This technique appears to be a simple and
highly effective surgical treatment for the treatment of
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patients with odontogenic cysts that extend to the maxillary
sinus. Management of odontogenic sinusitis needs to be
tailored to each individual patient and involves varying
combinations of medical management, dental surgery, and
ENT surgeon36. To the author’s knowledge, no publication
has extensively examined sinonasal complication as
odontogenic maxillary cysts resulting from dental implants
fixture and no classification system.

References

[1] Gregory Venetis, Eleni Bourlidou, Paris Georgios
Liokatis, Lampros Zouloumis (2014) Endoscopic
assistance in the diagnosis and treatmentof
odontogenic maxillary sinus disease. Oral and
Maxillofacial Surgery Vol. 18, Issue 2, 207-212.

[2] Kevin L. Wang, Brent G. Nichols , David M. Poetker ,
Todd A. Loehrl (2015) Odontogenic sinusitis: a case
series studying diagnosis and management. Issue
International Forum of Allergy & Rhinology. Vol. 5,
Issue 7, 597-601,.

[3] James M. Vlassis, Fayetteville, NY. Paul A.
Fugazzotto (1999) A Classification System for Sinus
Membrane  Perforations During  Augmentation
Procedures With Options for Repair. J Periodontol.
June Vol. 70, No. 6, 692-699.

[4] Victor Beltrdn, Ramon Fuentes, Wilfried Engelke
(2000) Endoscopic Visualization of Anatomic
Structures as a Support Tool in Oral Surgery and
Implantology. Vestn Otorinolaringol;(4):11-16.

[5] S. Seno, T. Ogawa, M. Shibayama, F. Ogawa J. Fukui
S. Owaki, M. Suzuki T. Shimizu (2009) Endoscopic
sinus surgery for the odontogenic maxillary cysts.
Rhinology; (7-3): 305-309.

[6] Fanucci E, Nezzo M, Neroni L, Montesani L Jr, Ottria
L, Gargari M (2014) Diagnosis and treatment of
paranasal sinus fungus ball of odontogenic origin: case
report. Oral Implantol 4;6(3):63-6.

[7] Giovannetti F1, Priore P, Raponi |, Valentini V (2014)
Endoscopic Sinus Surgery in Sinus-Oral Pathology. J
Craniofac Surg; Apr 3.

[8] Vishniakov VV, Makarova NV, Pashovkina OV
(2014). Changes in the mucous membrane of the
patients with chronic maxillary sinusitis caused by
foreign bodies. Vestn Otorinolaringol;(1):12-14.

[9] Davydov DV, Gvozdovich VA, Stebunov VE,
Manakina Al (2014) Odontogenic maxillary sinusitis:
peculiarities of diagnostics and treatment. Vestn
Otorinolaringol;(1):4-7.

[10]Patel NA, Ferguson BJ (2014) Odontogenic sinusitis:
An ancient but under-appreciated cause of maxillary
sinusitis.  Curr Opin Otolaryngol Head Neck
Surg;20(1):24-28.

[11] Giovannetti F, Priore P, Raponi I, Valentini V (2014)
Endoscopic sinus surgery in sinus-oral pathology. J
Craniofac Surg;25(3):991-994.

[12] Felisati G, Chiapasco M, Lozza P, Saibene AM, Pipolo
C, Zaniboni M, Biglioli F, Borloni R (2013) Sinusal
complications resulting from dental treatment
outcome-oriented proposal of classification and
surgical protocol. Am J Rhinol Allergy;27(4):e101-
106.

[13]Drago L, Vassena C, Saibene AM, Del Fabbro M,
Felisati G (2013) A case of coinfection in a chronic
maxillary  sinusistis  of  odontogenic  origin:
identification  of  Dialister ~ pneumosintes. J
Endod;39(8):1084-1087.

[14] Shanbhag S, Karnik P, Shirke P, Shanbhag V (2013).
Association between periapical lesions and maxillary
sinus mucosal thickening: a retrospective cone-beam
computed tomographic study. J Endod.;39(7):853-857.

[15] Sysoliatin SP, Sysoliatin PG, Palkina MO, Solop MV
(2013). Sinus lift and dental implantation after
endosurgical treatment of odontogenic maxillary
sinusitis. Stomatologia;92(3):93-6

[16]Najm SA, Malis D, Hage ME, Rahban S, Carrel JP,
Bernard JP (2013). Potential adverse events of
endosseous dental implants penetrating the maxillary
sinus: Long-term clinical evaluation.
Laryngoscope;123(12):2958-2961.

[17]G,Bourlidou E, Liokatis PG, Zouloumis L (2013)
Endoscopic assistance in the diagnosis and treatment
of odontogenic maxillary sinus disease. Oral
Maxillofac Surg; Mar 19.

[18]Park CH, Jee DH, La TY (2013) A case of
odontogenic orbital cellulitis causing blindness by
severe tension orbit. J Korean Med Sci;28(2):340-343.

[19] Adelson RT, Adappa ND (2013) What is the proper
role of oral antibiotics in the treatment of patients with
chronic sinusitis? Curr Opin Otolaryngol Head Neck
Surg;21(1):61-68.

[20] Chiapasco M, Felisati G, Zaniboni M, Pipolo C,
Borloni R, Lozza P (2013) The treatment of sinusitis
following maxillary sinus grafting with the association
of functional endoscopic sinus surgery (FESS) and an
intra-oral approach. Clin Oral Implants Res;24:623-
629.

[21]Badarne O, Koudstaal MJ, van Elswijk JF, Wolvius
EB (2012) Odontogenic maxillary sinusitis based on
overextension of root canal filling material. Ned
Tijdschr Tandheelkd;119(10):480-3.

[22]De Medeiros EH, Pepato AO, Sverzut CE (2012)
Trivellato AE. Orbital abscess during endodontic
treatment: a case report. J Endod;38(11):1541-1543.

[23] Matsumoto Y, Okuno T, Hasegawa Y, Kuwauchi M
(2012) Dual antrostomy optical window for visualising

Corresponding Author- Paolo Gamba*
434 poneing



International Journal of Innovative Research in Medical Science (IJIRMS)
Volume 01 Issue 10 December 2016, ISSN No. — 2455-8737
Available online at - www.ijirms.in

sinus cavity during implant restoration. BMJ Case
Rep;25.

[24] Longhini AB, Branstetter BF, Ferguson BJ (2012).
Otolaryngologists'  perceptions  of  odontogenic
maxillary sinusitis. Laryngoscope;122(9):1910-1914.

[25] Mandal R, Patel N, Ferguson BJ (2012) Role of
antibiotics in sinusitis. Curr Opin Infect Dis;25(2):183-
192.

[26] Chemli H, Mnejja M, Dhouib M, Karray F, Ghorbel A,
Abdelmoula M (2012) Maxillary sinusitis of
odontogenic origin: surgical treatment. Rev Stomatol
Chir Maxillofac;113(2):87-90.

[27] Shahbazian M, Jacobs R (2012) Diagnostic value of
2D and 3D imaging in odontogenic maxillary sinusitis:
a review of literature. J Oral Rehabil;39(4):294-300.

[28]Hoskison E, Daniel M, Rowson JE, Jones NS (2012)
Evidence of an increase in the incidence of
odontogenic sinusitis over the last decade in the UK.
Laryngol Otol;126(1):43-46.

[29]Huang YC, Chen WH (2012) Caldwell-Luc operation
without inferior meatal antrostomy: a retrospective
study of 50 cases. J Oral Maxillofac Surg;70(9):2080-
2084.

[30]Chan HL, Wang HL (2011) Sinus pathology and
anatomy in relation to complications in lateral window
sinus augmentation. Implant Dent;20(6):406-412.

[31]Cymerman JJ, Cymerman DH, O'Dwyer RS (2011)
Evaluation of odontogenic maxillary sinusitis using
cone-beam computed tomography: three case reports. J
Endod;37(10):1465-1469.

[32] Bukovskaia luV, Serykh MV, Vitko NK, Zubanov
AG (2011). Diagnosis of odontogenic maxillary
sinusitis by spiral computed tomography using a dental
program. Vestn Rentgenol Radiol;(5):4-10.

[33] Sysoliatin PG, Logvinov SV, Elizar'eva NL (2011)
Morphofunctional changes of maxillary sinus mucosa
in odontogenic fungal sinusitis. Stomatologii;90(5):14-
16.

[34] Baidik OD, Logvinov SV, Zubarev SG, Sysoliatin PG,
Gurin AA (2011) Cone-beam computed tomography
evaluation of maxillary sinusitis. Maillet M, Bowles
WR, McClanahan SL, John MT, Ahmad M. J
Endod;37(6):753-7.

[35]Albu S, Baciut M, Opincariu I, Rotaru H, Dinu C
(2011). The canine fossa puncture technique in chronic
odontogenic maxillary sinusitis. Am J Rhinol
Allergy;25(5):358-562.

[36] Longhini AB, Ferguson BJ (2011) Clinical aspects of
odontogenic maxillary sinusitis: a case series. Int
Forum Allergy Rhinol;1(5):409-415.

Corresponding Author- Paolo Gamba*
a3s Ponding



International Journal of Innovative Research in Medical Science (IJIRMS)
Volume 01 Issue 10 December 2016, ISSN No. — 2455-8737
Available online at - www.ijirms.in

Table 1. Radiologic/Clinic Staging System sec. Gamba

Odontogenic Maxillary Cysts Post-Dental Implant: classification and standardized treatment protocols (sec. Gamba)

Class

N° Patients
(42 Tot)

CT

Imaging

Treatment

10 pts
(23%)

Male, 64 ys, asymptomatic.

Odontogenic cysts occupying partly the
maxillary sinus. Dental implants protrude into
the maxillary sinus.

Bone levels should be stable with no evidence
of peri-implant platform or periapical
radiolucency.

Maxillary sinus mucosal hyperplasia:

<1/3

None

8 pts
(19%)

Female, 76 ys, asymptomatic.

Odontogenic cysts occupying partly the
maxillary sinus.

Bone levels should be stable with no evidence
of peri-implant platform or periapical
radiolucency.

Maxillary sinus mucosal hyperplasia:

>1/3 or < 2/3

None

7 pts
(16,6%)

Male, 74 ys, right nasal obstruction.
Odontogenic cysts occupying partly the
maxillary sinus. Dental periapical abscess
chronic apical revealed rounded lucency.
Maxillary sinus mucosal hyperplasia:

>2/3

FESS
(selected
cases)
+Dental
Surgery

17 pts
(40,4%)

Male, 61 ys, right nasal obstruction, cacosmia,
pain in the left zygoma area with headache in
the left temporal region..

Odontogenic maxillary sinusitis due to a
perforation of the sinus membrane during
dental implant displacement.

Maxillary sinus mucosal hyperplasia:

3/3

FESS+Denta
| Surgery
(selected
cases)

FESS: Functional Endoscopic Sinus Surgery.
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Fig 1: Coronal CT image shows the implants in place with bone support other than the sinus wall and mucosal thickening around
the implant. 64-year-old male with a periapical cyst found around the dental implants placement.

Fig 2: 76-year-old female with an implants fixture placement on coronal CT images. CT image shows a large well-circumscribes
lesion surrounded by a soft mass occupies partly right maxillary sinus.
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Fig 3: dental implants complication in a 74-year-old male with pain and inadequate healing. This can result if implants penetrate
into the maxillary sinus. Preoperative imaging can evaluate the dimension of the alveolar process, in order to determine the need
for a alveolar ridge augmentation or sinus lift with bone grafting.

Fig 4: maxillary sinusitis due to a displaced root in a 61-year-old male with implants. The more common causes of maxillary
sinusitis related to dentistry include perforation of the sinus membrane the sinus during fixture placement and extrusion of
materials into the sinus during root canal therapy. Coronal CT images shows the displaced root within the alveolar part of the
maxillary sinus and associated sinus mucosal tickening.
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