
Abstract. – OBJECTIVE: Benign Paroxysmal
Positional Vertigo (BPPV) is one of the most
frequent vestibular disorders. BPPV as a com-
plication of Osteotome Sinus Floor Elevation
(OSFE) is a complication that rarely occurs.
The aim of this paper is to better understand

the mechanisms underlying the BPPV after SFE
with the osteotomes. This could be important
for all the dental and maxillofacial surgeons
that should know and manage this clinical oc-
currence.

DISCUSSION: The osteotome sinus floor ele-
vation (OSFE), firstly described by Summers re-
quires the use of a surgical mallet for striking
the bone, until the optimal depth is reached.
The surgical mallet develops a mechanical

trauma, even if the striking is performed with a
gentle percussion. The recent literature de-
scribes an average occurrence of OSFE-in-
duced BPPV quite low, but the symptoms show
to be unpleasant and severe, often able to alter
the patient’s daily life.

CONCLUSIONS: A successful remission of
BPPV following treatment with a particle repo-
sitioning maneuver will be necessary and rela-
tively urgent for the surgeons who have experi-
enced this clinical complication.
The surgeons, therefore, must be aware of

these complications and about the ways to
manage them.

Key Words:
Osteotome sinus floor elevation, Benign paroxysmal po-
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Introduction

Benign Paroxysmal Positional Vertigo (BPPV)
is among the most reported disorders of vestibu-
lar tract, with a prevalence estimated on 10 cases
per 100,000 inhabitants1. The BPPV is particular-
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ly frequent between 50 and 55 years in the idio-
pathic cases, while it is quite rare in childhood2.
The degeneration of statoconia is one of the

major causes of this disorder, and the older age
seems to predispose the demineralization of these
components of internal ear, as shown by several
studies3.
The first to describe BPPV was Busch4, while

other authors5 called this clinical condition with
other names, such as cupulolithiasis. Previous
studies6,7 suggested a etiopathogenesis starting
from the deposit of particles in the posterior
semicircular canal, and these particles would be
floating: this phenomenon is called canalithiasis.
Vertigo is triggered during head movements due
to the presence of these statoconia in the semicir-
cular canals, able to activate the nerve endings,
thus activating BPPV.
The BPPV commonly starts from the posterior

canal which is typically involved more than other
semicircular canal8,9 (Figure 1).
Head injury has been identified as the most

common noxa associated to BPPV development,
moreover vestibular neuritis and ear surgery
complications can be included among the most
frequent causes, even if the literature has report-
ed also idiopathic cases10.
The clinicians must pay attention to the posi-

tion of nystagmus. In fact, the diagnosis of BPPV
has to be only considered in the presence of nys-
tagmus, and its positioning can, of course, aid to
identify the localization of the side of the dam-
aged canal.
Dix and Hallpike11 have reported about their

maneuver for the diagnosis of posterior and ante-
rior semicircular canal BPPV. Literature12-15 has
clearly indicated not to perform examinations as
well as invasive tests in those patients clinically
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a displacement of the otoliths; these surgical ac-
tivities can contribute to develop the presence of
BPPV21.
Recently, it has been described22 an average

incidence of OSFE-induced BPPV quite low, an
interesting study has reported that it is less than
3% with a quick spontaneous recovery. The
symptoms are unpleasant23 and severe, often able
to alter the patient’s daily life.
Tatum24 was the first to report the sinus lift

technique with crestal approach; the crestal ap-
proach requires a specific set of osteotomes and a
surgical mallet: the tunneling of the maxillary
crest with burs and osteotomes as well as the sur-
gical mallet beats are able to transmit different
intensity of percussive forces capable of detach-
ing the otoliths from the otoconia layer of the
utricular macula23-25. On the other hand, even the
positioning of the patient face up and his head in
hyperextension could be a contributing cause for
the displacement of otoliths into the posterior
semicircular canal, thus causing vertigo25.
After performing a crestal sinus lift technique,

whenever the patient should complain of a verti-

diagnosed with BPPV, in the light of the easiness
and reliability of clinical diagnosis.
The clinical cases described6,9 show forms of

vertigo caused by atypical movements such as:
laying down or fast head movements, even with-
out nystagmus.

BPPV as a Complication of Osteotome
Sinus Floor Elevation (OSFE)
The osteotome sinus floor elevation (OSFE),

firstly described by Summers19, is the elective
surgical procedure performed if the maxillary si-
nus has a mild to moderate resorption: immediate
implant placement is the most frequently per-
formed rehabilitative technique20. OSFE requires
the use of a surgical mallet for striking the bone,
until the optimal depth is reached.
The surgical mallet develops a mechanical

trauma, even if the strikes are performed with a
gentle percussion. Moreover, the preparation of
surgical site for dental implants, as well as the
same implant insertion in the maxillary bone
just after the OSFE, along with the hyperexten-
sion of the neck toward the operation, can cause
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Figure 1. Mechanisms of benign paroxysmal positional vertigo.



When these techniques, even if self-per-
formed, are correctly carried out, patients will
experience an extremely rapid spontaneous re-
mission of the symptoms within 7 days from the
BPPV symptoms onset40,41.

Conclusions

BPPV experienced after maxillofacial or im-
plant surgery decreases the patient’s quality of
life and also reduces the patient’s compliance
with the surgeon42 in the following dental im-
plant insertion or surgical regenerative43 proce-
dures. In this light, a successful remission of BP-
PV following treatment with a particle reposi-
tioning maneuver41 will be necessary and rela-
tively urgent for the surgeons who have experi-
enced this clinical complication.
To avoid those cases of BPPV as a complica-

tion of osteotome sinus floor elevation, oral sur-
geons should manage the OSFE maneuvers in or-
der to reduce the possibility to induce BPPV.
The safe and gentle hammering is the most im-
portant rule. The bone wall removal should be
performed with gentle movements and with a
safe head position. Before the surgery, when
OSFE has to be performed, patients should be in-
formed about the possibility of postoperative
vestibular symptoms: an interdisciplinary ap-
proach including the surgeon, dentist and oto-
laryngologist is strongly advised in these cases.
Finally, a clear take-home informative communi-
cation about the BPPV and about the self-exe-
cutable maneuvers should be left to the patient
immediately after the first visit and after having
performed the OSFE. The surgeons, therefore,
must be aware of these complications and about
the ways to manage them.
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go sensation, the diagnosis of BPPV can be es-
tablished by inducing a rapid change from the
sitting position to the left or right head-hanging
position: this procedure is called the Dix-
Hallpike test26. Typically, BPPV manifests itself
after few seconds after the patient has been un-
dergone to Dix-Hallpike test27, often associated
with a characteristic nystagmus: however, both
disappear in a maximum of 60. Only patients
who developed vertigo and nystagmus with this
maneuver have a real BPPV: if nystagmus is not
present the clinician should investigate on other
possible diagnosis11.

Pharmacological and Medical Treatment
of BPPV
Typically, BPPV has an early incoming and it

is a self-limiting disorder; nonetheless it is a
clinical condition which drastically reduces the
patient’s compliance to the implant surgery.
When BPPV complicates the OSFE procedure,
surgeons have to rapidly treat this pathological
condition by means of a combined therapy
aimed to treat the different causes of BPPV. Ben-
zodiazepines, such as diazepam and clonazepam,
and antihistamines, such as meclizine and
diphenhydramine, are the drugs most commonly
used to reduce the spinning sensation of vertigo
and the nausea and vomiting associated with mo-
tion sickness. Motion sickness medications are
sometimes helpful in controlling the nausea, but
are generally not very beneficial15,25.
Apart from the pharmacological approach,

BPPV can be approached with medical maneu-
vers able to reposition the otoliths: the Epley
maneuver is commonly used in posterior semi-
circular canal BPPV cases, with an effective-
ness reported in about 80% of patients28. This
maneuver get to move the canaliths towards the
vestibule: this head movement, thus, dislocates
the particles into the vestibule where they dis-
solve themselves28-30 resolving effectively and
definitively the symptomatology of BPPV in-
duced by OSFE31.
The Epley maneuver and other different tech-

niques described in the literature32, take advan-
tage from the mechanical movements and from
the gravity to treat BPPV making the particles
starting from the posterior canal32,33 until reach-
ing the vestibule34-36.
Other maneuvers37-39, such as the Semont tech-

nique, use the gravity force to evacuate the parti-
cles from the posterior canal.



Compendium 1994; 15: 698, 700, 702-704 pas-
sim; quiz 710.

20) SU GN, TAI PW, SU PT, CHIEN HH. Protracted be-
nign paroxysmal positional vertigo following os-
teotome sinus elevation: a case report. Int J Oral
Maxillofac Implants 2008; 23: 955-959.

21) PENARROCHA-DIAGO M, RAMBLA-FERRER J, PEREZ-GAR-
RIGUES H. Bening paroxysmal vertigo secondary
placement of maxillary implants using the alveolar
expansion technique with osteotomes: a study of
4 cases. Int J Oral Maxillofac Implants 2008; 23:
129-132.

22) PENARROCHA M, PEREZ H, GARCIA A, GUARINOS J. Be-
nign paroxysmal positional vertigo as a complica-
tion of osteotome expansion of the maxillary alve-
olar ridge. J Oral Maxillofac Surg 2001; 59: 106-
107.

23) DI GIROLAMO M, NAPOLITANO B, ARULLANI CA, BRUNO
E, DI GIROLAMO S. Paroxysmal positional vertigo as
a complication of osteotome sinus floor elevation.
Eur Arch Otorhinolaryngol 2005; 262: 631-633.

24) TATUM H JR. Maxillary and sinus implant recon-
structions. Dent Clin North Am 1986; 30: 207-229.

25) SAKER M, OLGEN O. Bening paroxysmal positional
vertigo subsequent to sinus lift via closed tech-
nique. J Oral Maxillofac Surg 2005; 63: 1385-
1387.

26) KAPLAN DM, ATTAL U, KRAUS M. Bilateral benign
paroxysmal positional vertigo following a tooth im-
plantation. J Laryngol Otol 2003; 117: 312-313.

27) HERDMAN SJ. Treatment of benign paroxysmal po-
sitional vertigo. Phys Ther 1990; 70: 381-388.

28) VON BREVERN M, SEELING T, RADTKE A, TIEL-WILCK K,
NEUHAUSER H, LEMPERT T. Short-term efficacy of Ep-
ley’s manoeuvre: a double-blind randomized trial.
J Neurol Neurosurg Psychiatry 2006; 77: 980-
982.

29) HARADA Y. Metabolic disorder, absorption area and
formation area of the statoconia. J Clin Electron
Microsc 1982; 18: 1-18.

30) LIM DJ. Formation and fate of the otoconia: scan-
ning and transmission electron microscopy. Ann
Otol Rhinol Laryngol 1973; 82: 23-35.

31) KIM MS, LEE JK, CHANG BS, UM HS. Benign paroxys-
mal positional vertigo as a complication of sinus
floor elevation. J Periodontal Implant Sci 2010; 40:
86-89.

32) BRANDT T, DAROFF RB. Physical therapy for benign
paroxysmal positional vertigo. Arch Otolaryngol
1980; 106: 484-485.

33) EPLEY JM. New dimensions of benign paroxysmal
positional vertigo. Otoryngol Head Neck Surg
1980; 88: 599-605.

34) FALDON ME, BRONSTEIN AM. Head accelerations
during particle repositioning manoeuvres. Audiol
Neurootol 2008; 13: 345-356.

35) HAIN TC, SQUIRES TM, STONE HA. Clinical implica-
tions of a mathematical model of benign paroxys-
mal positional vertigo. Ann N Y Acad Sci 2005;
1039: 384-394.

3) WALTHER LE, WESTHOFEN M. Presbyvertigo-aging of
otoconia and vestibular sensory cells. J Vestib
Res 2007; 17: 89-92.

4) WEIDER DJ, RYDER CJ, STRAM JR. Benign paroxysmal
positional vertigo: analysis of 44 cases treated by
canalith repositioning procedure of Epley. Am J
Otol 1994; 15: 321-326.

5) SCHUKNECHT HF. Cupulolithiasis. Arch Otolaryngol
1969; 90: 765-778.

6) SCHUKNECHT HF, RUBY RR. Cupulolithiasis. Adv
Otorhinolaryngol 1973; 20: 434-443.

7) HALL SF, RUBY RRF, MCCLURE JA. The mechanics of
benign paroxysmal vertigo. J Otolaryngol 1979; 8:
151-158.

8) PARNES LS, AGRAWAL SK, ATLAS J. Diagnosis and
management of benign paroxysmal positional ver-
tigo (BPPV). CMAJ 2003; 169: 681-693.

9) MUNARO G, FERREIRA DA SILVEIRA A. Avalicao e trata-
mento dos pacientes com vertigem posicional
paroxistica benigna. Rev CEFAC 2009; 11: 76-84.

10) HILTON M, PINDER D. The Epley manoveuvre for
benign paroxysmal positional vertigo: a systemat-
ic review. Clin Otolaryngol Allied Sci 2002; 27:
440-445.

11) DIX R, HALLPIKE CS. The pathology, symptomatol-
ogy and diagnosis of certain common disorders
of the vestibular system. Ann Otol Rhinol Laryn-
gol 1952; 61: 987-1016.

12) GORDON CR, ZUR O, FURAS R, KOTT E, GADOTH N.
Pitfalls in the diagnosis of the benign paroxysmal
positional vertigo. Harefuah 2000; 138: 1024-
1027.

13) LABUGUEN RH. Initial evaluation of vertigo. Am Fam
Physician 2006; 73: 244-251.

14) VIIRRE E, PURCELL I, BALOH RW. The Dix Hallpike test
and canalith repositioning maneuver. Laryngo-
scope 2005; 115: 184-187.

15) BHATTACHARYYA N, BAUGH RF, ORVIDAS I, BARRS B,
BRONSTON LJ, CASS S, CHALIAN AA, DESMOND AL,
EARLL JM, FIFE TD, FULLER DC, JUDGE JO, MANN
NR, ROSENFELD RM, SCHURING LT, STEINER RW, WHIT-
NEY SL, HAIDARI J. Clinical practice guideline: be-
nign paroxysmal positional vertigo. Otolaryngol
Head Neck Surg 2008; 139: S47-81.

16) TIRELLI G, D’ORLANDO E, GIACOMARRA V, RUSSOLO M.
Bening positional vertigo without detectable
nystagmus. Laryngoscope 2001; 111: 1053-
1056.

17) HAYNES DS, RESSER JR, LABADIE RF, GIRASOLE CR,
KOVACH BT, SCHEKER LE, WALKER DC. Treatment of
benign positional vertigo using the semont ma-
neuver: efficacy in patients presenting without
nystagmus. Laryngoscope 2002; 112: 796-801.

18) HILTON M, PINDER D. La maniobra de Epley
(reposicionamento canalicular) para el vertigo
posicional paroxistico benign (Cochrane Rave-
sion). The Cochane Library: the Cochrane Data-
base of Systematic Reviews, 2007.

19) SUMMERS RB. The osteotome technique: Part 3--
Less invasive methods of elevating the sinus floor.

3546

S. Giannini, L. Signorini, L. Bonanome, M. Severino, F. Corpaci, A. Cielo



36) RAJGURU SM, IFEDIBA MA, RABBITT RD. Three-dimen-
sional biomechanical model of benign paroxysmal
positional vertigo. Ann Biomed Eng 2004; 32:
831-846.

37) HAIN TC, HELMINSKI JO, REIS IL, UDDIN MK. Vibration
does not improve results of the canalith reposi-
tioning procedure. Arc Otolaryngol Head Neck
Surg 2000; 126: 617-622.

38) MACIAS JD, ELLENSOHN A, MASSINGALE S, GERKIN R. Vi-
bration with the canalith repositioning maneuver:
a prospective randomized study to determine effi-
cacy. Laryngoscope 2004; 114: 1011-1014.

39) SEMONT A, FREYSS G, VITTE E. Benign paroxysmal
maneuvers (article in French). Ann Otolaryngol
Chir Cervicofac 1989; 106: 473-476.

40) IMAI T, ITO M, TAKEDA N ET AL. Natural course of the
remission of vertigo in patients with benign parox-

3547

BPPV: it may occur after dental implantology. A mini topical review

ysmal positional vertigo. Neurology 2005; 64: 920-
921.

41) LOPEZ-ESCAMEZ JA, GAMIZ MJ, FERNANDEZ-PEREZ A,
Gomez-Finana M. Long-term outcome and
health-related quality of life in benign paroxysmal
positional vertigo. Eur Arch Otorhinolaryngol
2005; 262: 507-511.

42) MARRELLI M, GENTILE S, PALMIERI F, PADUANO F, TATULLO
M. Correlation between Surgeon's experience,
surgery complexity and the alteration of stress re-
lated physiological parameters. PLos One 2014;
9: e112444.

43) TATULLO M, MARRELLI M, PADUANO F. The regenera-
tive medicine in oral and maxillofacial surgery: the
most important innovations in the clinical applica-
tion of mesenchymal stem cells. Int J Med Sci
2015; 12: 72-77.


