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ABSTRACT

Objectives: Odontogenic chronic rhinosinusitis (CRS) is an epidemiologically important disease process due, in part, to the
increasingly commonplace use of dental restorative procedures such as zygomatic implantation. Traditional management of this
clinical entity typically entails extraction of the infected hardware via an open or endoscopic approach. We describe a novel
management strategy of odontogenic CRS following bilateral zygomatic implantation for oral rehabilitation that we surgically
salvaged via a modified endoscopic medial maxillectomy.

Methods: We describe the presentation and management of a case of metachronous development of bilateral CRS subsequent
to zygomatic implantation.

Results: The patient’s postoperative course was characterized by marked endoscopic, radiologic, and symptomatic improve-
ment as measured by the 22-item Sino-Nasal Outcome Test.

Conclusion: We describe a novel treatment strategy for the management of odontogenic sinusitis resulting from erroneous
zygomatic implant placement. Modified endoscopic medial maxillectomy in this clinical context facilitates mucosal normal-
ization of the affected sinus, while permitting preservation of oral function through salvage of the displaced implant.

(Allergy Rhinol 7:e147–e150, 2016; doi: 10.2500/ar.2016.7.0171)

Chronic rhinosinusitis (CRS) is an epidemiologi-
cally important chronic inflammatory disease

process with significant, well-documented economic
implications.1,2 Despite the commonality and severity
of CRS, little is known about the exact pathophysio-
logic mechanism that underlies this disease process.
Among the multitude of causative factors that contrib-
ute to the development of CRS, a foreign body reaction
to displaced synthetic hardware within the paranasal
sinuses has been described in the literature.3–6 This
foreign body reaction commonly arises in the setting of
previous restorative interventions of the orbit and den-
tition, with disease most often manifesting in the max-
illary sinus, given its intimate anatomic relationship
with these structures. Management of this clinical en-
tity typically entails foreign body extraction via an
open or an endoscopic approach to remove the infec-
tious nidus and allow for restoration of normal muco-
ciliary physiology. Sinonasal surgical outcomes are
promising with this strategy,6,7 but hardware removal

may engender functional limitations due to a loss of
structural support previously provided by the implant.
This is particularly relevant in the context of oral reha-
bilitative surgery for severe maxillary atrophy wherein
zygomatic implants must be placed within the dense
zygomatic buttress to anchor a fixed dental prosthesis.

The alternative to this technique often requires tech-
nically challenging bone-grafting techniques or micro-
vascular free flaps, with longer associated healing
times and donor-site morbidity. Although zygomatic
implantation is successful in the vast majority of in-
stances, a �6% incidence of iatrogenically induced CRS
has been reported when all surgical protocols are taken
into consideration.8 We describe a novel management
strategy of CRS following bilateral zygomatic implan-
tation for oral rehabilitation that we surgically sal-
vaged via modified endoscopic medial maxillectomy
(MEMM). This surgical approach allowed for exterior-
ization of the maxillary sinus, thereby facilitating max-
imal distribution of topically delivered medication to
the diseased mucosa with symptomatic and endo-
scopic control, despite ongoing exposure of implanted
hardware.

METHODS
A 62-year-old woman underwent bilateral zygomatic

implant placement for fixed dental prosthetic rehabil-
itation. Before implantation, the patient reported a
long-standing history of recurrent acute bacterial rhi-
nosinusitis, which was responsive to oral antibiotics
and occurred twice a year on average. Shortly after
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implantation, the patient noted an increase in the fre-
quency of acute bacterial rhinosinusitis episodes, oc-
curring every other month, with a return to an asymp-
tomatic baseline between episodes. At 8 months after
implantation, the patient underwent endoscopic sinus
surgery of the left side, by an outside physician, which
entailed an uncinectomy, maxillary antrostomy, and
partial ethmoidectomy. The patient’s clinical state de-
teriorated thereafter, with both an intensification and
persistence in ipsilateral sinonasal symptoms (left-
sided purulent discharge and facial pressure) without
relief.

Eight months following the original sinonasal inter-
vention, rigid nasal endoscopy revealed a surgically
created left maxillary antrostomy, with significant pu-
rulence and polypoid changes of the maxillary sinus
mucosa. The right, unoperated nasal fossa was found
to be within normal limits. An endoscopically acquired
culture of the left maxillary sinus was significant for
Klebsiella oxytoca. The patient was administered a high-
dose 12-day prednisone taper, a 2-week course of levo-
floxacin, and mupirocin sinonasal irrigation. A post-
treatment computed tomography scan at 6 weeks
revealed complete left-sided maxillary sinus opacifica-
tion, frontal sinus, and anterior and posterior ethmoid
sinus opacification, with no pathologic mucosal
changes noted on the right side (Fig. 1 A). Endoscopic
evaluation revealed no change in appearance of the left
maxillary sinus following treatment. We proceeded
with a left endoscopic total sphenoethmoidectomy,
frontal sinusotomy, and MEMM, which revealed ex-
posed zygomatic implant hardware.

The patient did well after surgery but was subse-
quently lost to follow up. She returned 5 years later
with exclusive right-sided sinonasal symptoms (puru-
lence, facial pressure, and nasal obstruction), which
persisted over a 3-month period, despite regular twice
a day saline solution irrigations. A computed tomog-
raphy revealed normalization of the left maxillary si-
nus following MEMM, with complete right maxillary

sinus opacification (Fig. 1 B). Endoscopic examination
revealed prominent right-sided middle meatal puru-
lence. We subsequently addressed the right side with a
MEMM in addition to a complete sphenoethmoidec-
tomy and frontal sinusotomy (Fig. 2). Intraoperative
findings were significant for exposed zygomatic im-
plant hardware in the affected right maxillary sinus.
The patient’s postoperative course, which included a
2-week course of oral antibiotics (Clindamycin and
Trimethoprim-sulfamethoxazole [TMP-SMX]), was un-
eventful, with both symptomatic and endoscopic
(Fig. 3) improvement achieved and maintained with
twice daily budesonide sinus irrigations.

Technique
The surgical technique we use for MEMM in the

management of recalcitrant maxillary sinusitis was
previously described in detail.9 This includes creation
of a medially based nasal mucosal floor flap that serves
to redrape the newly exposed bony ridge that remains
after extirpation of the medial maxillary wall. This
technique also involves preservation of the lacrimal sac
and the nasolacrimal duct.

RESULTS
The patient’s postoperative course was characterized

by marked symptomatic and endoscopic improvement
(Fig. 3). Postoperative imaging 5 years after the initial
left-sided MEMM demonstrated normalization of the
left maxillary sinus mucosa (Fig. 1 B). A significant
symptomatic improvement was likewise noted as mea-
sured by the 22-item Sino-Nasal Outcome Test (SNOT-
22), a psychometrically validated disease-specific qual-
ity-of-life instrument for use in CRS, which was
previously used to assess outcomes of surgical inter-
vention in CRS.10 The patient’s SNOT-22 scores prior to
and 2 weeks following the initial left-sided MEMM
were 30 and 16, respectively. The patient’s SNOT-22
scores before and 2 weeks and 8 weeks after the sec-

Figure 1. Pre- (A) and postoperative
(B) computed tomography (CT) scans.
(A) Preoperative CT demonstrates the
presence of bilateral zygomatic im-
plants, with evidence of significant uni-
lateral (left) maxillary and ethmoid
sinus opacification. (B) Postoperative
CT captured 5 years after the initial
left-sided modified endoscopic medial
maxillectomy demonstrates mucosal
normalization on the left, with develop-
ment of contralateral disease in the con-
text of the ongoing presence of bilateral
zygomatic implants.
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ond, right-sided MEMM were 26, 10, and 9, respec-
tively. As per the study by Hopkins et al.10 that psy-
chometrically validated the SNOT 22, a value of 9
corresponds to a score seen in healthy, patients without
CRS.

DISCUSSION
Our case is a noteworthy example of metachronous

development of bilateral odontogenic CRS subsequent
to zygomatic implantation. The staggered fashion in
which the patient’s mucosal disease was surgically
addressed elucidated the effectiveness of MEMM with
mucosal normalization of the initially operated side at
the time of presentation for the patient’s contralateral
symptomatology. Overall, the case highlights a novel

management strategy for salvage of exposed zygo-
matic implants, which enables preservation of oral
function while allowing for symptomatic and endo-
scopic disease control.

The vast majority of chronic maxillary sinusitis can
be managed effectively with a standard middle meatal
antrostomy, with reported success rates approaching
90%.11 A small but significant subset of patients will
persistently manifest signs and symptoms of ongoing
mucosal inflammation deemed recalcitrant to standard
medical and surgical therapies. Risk factors for recal-
citrant maxillary sinusitis are well established in the
literature and include innate or acquired mucociliary
dysfunction, immunologic impairments, biofilm colo-
nization, and odontogenic disease.12 MEMM has been

Figure 2. Intraoperative triplanar view of the maxillary sinus cavities. An intraoperative endoscopic view of left (A) and right (B) maxillary
sinus cavities, with triplanar localization using an image guidance system. Captured at the time of the patient’s second right-sided modified
endoscopic medial maxillectomy (MEMM), these images demonstrate intrasinus exposure of the implants, with mucosal normalization of the
previously treated, left maxillary sinus (A) and diseased mucosa of the right (B), untreated maxillary sinus.

Figure 3. Postoperative endoscopic ap-
pearance of maxillary sinus cavities (A)
Right maxillary sinus cavity 1 month
after modified endoscopic medial maxil-
lectomy (MEMM) visualized using a
70° endoscope. (B) The previously ad-
dressed left maxillary sinus cavity is
likewise visualized, with evidence of
mucosal normalization following re-
mote (�5 years) MEMM.
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shown to be a safe and effective surgical approach for
refractory chronic maxillary sinusitis with multiple
case series reporting disease resolution in up to 80% of
patients with previously recalcitrant disease.12–15

Long-term follow-up of this patient cohort has con-
firmed lasting clinical benefit from surgery, with sus-
tained symptomatic improvement for up to 7 years
postoperatively.15 Although the exact mechanism of
improvement after MEMM has yet to be elucidated,
proposed theories include improved distribution of
topical therapy, improved mechanical debridement of
mucus and biofilms, and facilitation of gravity-depen-
dent sinus drainage.12

Chronic maxillary sinusitis in the setting of previous
oral restorative procedures represents a subset of re-
calcitrant maxillary sinusitis that deserves special at-
tention. It is estimated that, up to 40% of chronic max-
illary sinusitis is odontogenic in origin,16 with dental
implants accounting for a small portion of these cases
given their limited associated complication rate. None-
theless, there seems to be an increasing incidence of
dental implant–related maxillary sinusitis due, in part,
to the increasingly commonplace use of these proce-
dures. An infectious process ensues in these instances
after penetration of the Schneiderian lining of the si-
nus, with the resultant exposed hardware generating a
foreign body reaction.4 A number of cases series of
implant-induced sinusitis described surgical protocols
that addressed this clinical entity, all of which stress
the necessity of implant removal either through an
open or an endoscopic approach.4,7,17 The investigators
argue in favor of implant removal due to potential
periimplant osteitis with concerns that sinusitis might
persist without accounting for the infectious nidus.4

Our case suggests that sinus-exposed implants may be
salvaged in view of preserving oral function by exterior-
izing the sinus via a MEMM. The exact mechanism for
mucosal normalization in this context was unclear. We
suspect that a low-grade inflammatory process likely per-
sists postoperatively due to hardware exposure, poten-
tially inducing a state of mucociliary dysfunction. By
rendering the sinus gravity dependent and facilitating
distribution of topical anti-inflammatory agents, budes-
onide, the underlying mucosal inflammation and im-
paired mucociliary drainage can be adequately managed,
allowing for symptomatic relief. This observation paral-
lels the favorable outcomes seen in cystic fibrosis–related
CRS following MEMM. Although MEMM does not cor-
rect the underlying mucociliary dysfunction in these pa-
tients, a prospective postoperative evaluation of this pa-
tient cohort has uniformly demonstrated a marked
improvement in sinonasal disease outcomes.9

CONCLUSION
Our case demonstrates a novel treatment strategy for

the management of odontogenic sinusitis resulting

from erroneous zygomatic implant placement. MEMM
in this clinical context facilitates mucosal normalization
of the affected sinus while permitting preservation of
oral function through salvage of the displaced implant.

REFERENCES
1. Anand VK. Epidemiology and economic impact of rhinosinus-

itis. Ann Otol Rhinol Laryngol Suppl 193:3–5, 2004.
2. Bhattacharyya N. Incremental health care utilization and expen-

ditures for chronic rhinosinusitis in the United States. Ann Otol
Rhinol Laryngol 120:423–427, 2011.

3. Segal N, Woldenberg I, and Puterman M. Paranasal sinus com-
plications caused by dental implants and complementary pro-
cedures. B-ENT 5:153–157, 2009.

4. Felisati G, Chiapasco M, Lozza P, et al. Sinonasal complications
resulting from dental treatment: Outcome-oriented proposal of
classification and surgical protocol. Am J Rhinol Allergy 27:
e101–e106, 2013.

5. Gonzalez-Garcia A, Gonzalez-Garcia J, Diniz-Freitas M, et al.
Accidental displacement and migration of endosseous implants
into adjacent craniofacial structures: A review and update. Med
Oral Patol Oral Cir Bucal 17:e769–e774, 2012.

6. Sgaramella N, Tartaro G, D’Amato S, et al. Displacement of
dental implants into the maxillary sinus: A retrospective study
of twenty-one patients. Clin Implant Dent Relat Res 18:62–72,
2016.

7. Costa F, Emanuelli E, Robiony M, et al. Endoscopic surgical
treatment of chronic maxillary sinusitis of dental origin. J Oral
Maxillofac Surg 65:223–228, 2007.

8. Aparicio C, Manresa C, Francisco K, et al. Zygomatic implants:
Indications, techniques and outcomes, and the zygomatic suc-
cess code. Periodontology 2000 66:41–58, 2014.

9. Virgin FW, Rowe SM, Wade MB, et al. Extensive surgical and
comprehensive postoperative medical management for cystic
fibrosis chronic rhinosinusitis. Am J Rhinol Allergy 26:70–75,
2012.

10. Hopkins C, Gillett S, Slack R, et al. Psychometric validity of the
22-item Sinonasal Outcome Test. Clin Otolaryngol 34:447–454,
2009.

11. Kennedy DW, Zinreich SJ, Shaalan H, et al. Endoscopic middle
meatal antrostomy: Theory, technique, and patency. Laryngo-
scope 97(pt. 3, suppl 43):1–9, 1987.

12. Wang EW, Gullung JL, and Schlosser RJ. Modified endoscopic
medial maxillectomy for recalcitrant chronic maxillary sinusitis.
Int Forum Allergy Rhinol 1:493–497, 2011.

13. Cho DY, and Hwang PH. Results of endoscopic maxillary
mega-antrostomy in recalcitrant maxillary sinusitis. Am J Rhi-
nol 22:658–662, 2008.

14. Woodworth BA, Parker RO, and Schlosser RJ. Modified endo-
scopic medial maxillectomy for chronic maxillary sinusitis.
Am J Rhinol 20:317–319, 2006.

15. Costa ML, Psaltis AJ, Nayak JV, and Hwang PH. Long-term
outcomes of endoscopic maxillary mega-antrostomy for refrac-
tory chronic maxillary sinusitis. Int Forum Allergy Rhinol 5:60–
65, 2015.

16. Patel NA, and Ferguson BJ. Odontogenic sinusitis: An ancient
but under-appreciated cause of maxillary sinusitis. Curr Opin
Otolaryngol Head Neck Surg 20:24–28, 2012.

17. Chiapasco M, Felisati G, Maccari A, et al. The management of
complications following displacement of oral implants in the
paranasal sinuses: A multicenter clinical report and proposed
treatment protocols. Int J Oral Maxillofac Surg 38:1273–1278,
2009. e

e150 Fall 2016, Vol. 7, No. 3


