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Abstract The reconstruction of edentulous patients

with adequate bone volume and density by the use of

bone graft and, subsequently, the placement of dental

implants has become a viable treatment option with

high predictability. According to many authors,

maxillary antral cysts are one of the most common

benign pathologies of the maxillary sinus, and they

also represent an important contraindication to sinus

regenerative surgical technique. The authors report a

case of maxillary atrophy which is augmented by

fresh frozen bone chips in the presence of antral

cysts.
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Introduction

Maxillary sinus augmentation procedure has been

routinely performed with predictable results, and is

an acceptable, safe modality for bone augmentation,

providing a base for endosseous implant placement

(Jensen et al. 1998; Aghaloo and Moy 2007). Various

maxillary sinus floor techniques have been used for

reconstruction of the posterior maxilla in conjunction

with simultaneous or delayed placement of endos-

seous dental implants and with different grafting

materials (Block and Kent 1993; Esposito et al. 1998;

Wallace and Froum 2003; Del Fabbro et al. 2004).

Basically, there are two surgical approaches for sinus

lift: lateral and crestal, and both of them are

predictable techniques. According to literature, max-

illary sinus is a anatomic structure that communicates

with the respiratory system, and proper maintenance

of normal physiology is necessary to decrease the

incidence of sinus augmentation complications

(Beaumont et al. 2005). For this reason, a careful

patient selection is mandatory in order to achieve

success in sinus augmentation.

Maxillary sinus cyst is one of the most frequent

pathology with a prevalence of up to 21% (Beaumont

et al. 2005).
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According to Ziccardi and Betts, the presence of

maxillary antral cyst is a contraindication for sinus

grafting procedures (Ziccardi and Betts 1999). In fact,

the presence of maxillary antral pseudocysts and

retention cysts may present an obstacle during sinus

elevation and might result in future complications

and potential failure (Timmenga et al. 2003; Beau-

mont et al. 2005). According to literature reports, the

presence of an antral cystic lesion could be consid-

ered a contraindication for sinus augmentation and its

treatment should be highly recommended. At least

6 months’ healing time post-lesion removal is sug-

gested before any kind of sinus regeneration (Oik-

arinen et al. 1995; Timmenga et al. 2003; Beaumont

et al. 2005).

The purpose of this report is to analyse maxillary

surgical regeneration therapy in the presence of an

antral cyst from clinical and histological points of

view.

In this study, fresh frozen bone grafts (FFB) taken

from iliac crests of human donors were used. They

were obtained from a bone bank according to the

standards of the Musculoskeletal Council of the

American Association of Tissue Banks (AATB) and

the European Association of Musculo Skeletal Trans-

plantation (EAMST) (www.aatb.org, 2008; www.

eamst.org, 2008).

Clinical report

In January 2007, a partially edentulous 55-year-old

man was referred, to our Division for pre-prosthetic

surgery with implant placement.

On clinical inspection, only few teeth were left,

they were compromised by periodontal disease, and

the alveolar residual ridge was resorbed.

Radiographic examination showed a high degree

of pneumatization of the maxillary sinus associated

with advanced resorption of post-extractive alveolar

ridge and a sinus cyst (Fig. 1).

The patient was treated under general anaesthesia

using a nasal endotracheal technique.

The maxillary surgical sites were infiltrated with a

local anaesthetic and vasoconstrictor (Ultracain

D-Suprarenin� 40 mg/ml ? 5 lg/ml, Hoechst, Frank-

furt am Main, Germany). Exposure of the anterolateral

maxillary wall was performed via a continuous alve-

olar crest incision and vertical incisions into the labial

sulcus. After reflecting the mucoperiosteal flap, an

oval-shaped osteotomy (size 12 9 15 mm) was drilled

in the maxillary sinus wall with a round bur (Fig. 2a).

The Schneiderian membrane was perforated during the

procedure of elevation to permit the suction of the cyst,

and was covered with a collagen membrane (Bio-

Gide�, Geistlich Biomaterials, Thiene (VI) Italy) after

the cyst of the maxillary sinus was completely

removed. (Fig. 2b, c, d, e).

The space between the maxillary alveolar process

and the sinus mucosa was filled with fresh frozen

bone chips (FFB) obtained from the iliac crest of a

donor (Figs. 2f, 3). Complete closure was performed

with a barrier membrane across the access window.

Postoperative management included systemic antibi-

otics 1,000 mg amoxicillin 2 times a day for 7 days

(Zimox, Pfizer, Latina, Italy), application of decon-

gestant nasal spray, chlorohexidine 0.2% (Curasept;

Curaden Health Care Srl, Milano, Italy), mouthwash

(twice a day for 10 days), and analgesics (Brufen;

Abbott SpA, Campoverde (Lt), Italy).

After the first week, postoperative follow-up visits

were planned once a month until the third month,

when a CT scan was obtained to assess sinus lift bone

graft healing. (Fig. 4).

After 3 months, a bone core was harvested from

the alveolar crest using a 3.0 9 10 mm diameter

trephine under cold sterile saline irrigation before

Fig. 1 Preliminary examination: radiographic examination

showed a high degree of pneumatization of the maxillary

sinus associated with advanced resorption of the post-

extractive alveolar ridge and a sinus cyst
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implant insertion, in order to evaluate healing from an

histologic perspective.

After 3 months, all implants were osseointegrated

according to radiographic and clinical examinations

(Fig. 5a). Therefore, abutment connection was per-

formed and the patient received a partial fixed

prosthesis (Fig. 5b).Check-up after 2 years revealed

no implant failures. (Fig. 5c).

Fig. 2 Surgical management oval-shaped osteotomy in the

maxillary sinus wall (a); sinus membrane perforated (b);

suction of the cyst (c);maxillary antrum without cyst (d);

perforation closed by a collagen membrane (e); maxillary

antrum filled by fresh frozen bone FFB (f)

Fig. 3 Fresh frozen bone FFB obtained from iliac crest

Fig. 4 CT scan in coronal and axial view taken to assess the healing of the sinus lift
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Histological analysis

The harvested bone specimens were fixed in 10%

neutral buffered formalin for 24 h, and then decalci-

fied in 5% nitric acid. After tissue processing, the

specimens were embedded into paraffin blocks.

The paraffin blocks were cut into 5 lm sections,

and the sections were mounted on silane-coated slides

in order to minimize tissue loss during the staining

process. The sliced sections were maintained at room

temperature for 12 h, then deparaffinized, hydrated

and treated with hematoxylin and eosin. Histologic

analysis was performed using a light microscope

connected to a high resolution video camera (3CCD

JVC KY-F55B, JVC Ltd.; Yokohama, Japan) and

interfaced to a monitor and PC (Intel Pentium III

1200 MMX, Intel Corp.; Santa Clara (CA), USA).

Most of FFB allograft and chips were fused and

were not distinguishable from the minimal pre-existent

bone and an active osteogenesis was observed at the

periphery. The newly-formed bone was strongly

stained by acid fuchsin and was lined by a rim of

osteoblasts that were actively depositing new bone.

Many osteocytes trapped in their mineralized matrix

were present in the newly-formed mature osseous

tissue. The newly-formed bone mainly surrounded the

pre-existent bone and/or residual FFB, presenting

features of mature bone, with well-organized lamellae

and numerous small osteocytic lacunae.

In summary, the pre-existent bone was surrounded

by newly-formed bone that was already well-

organized in multiple mature lamellae (Fig. 6).

Discussion

Nowadays, in implant dentistry, maxillary sinus floor

augmentation by the use of grafts is a commonly used

method for increasing the vertical height of bone.

However, disadvantages related to bone harvesting

procedure have prompted the interest in studying

different bone substitutes (Block et al. 1998; Cammack

Fig. 5 Clinical and radiograph records after 3 months demonstrating that all implants were osseointegrated (a); partial fixed

prostheses (b); Check-up after 2 year of function (c)

Fig. 6 Bone biopsy at 3 months after bone augmentation

procedure: at low magnification, the ostecyte lacunae are full

of vital osteocytes, signs of rapid re-vascularization of the

grafted bone and no signs of inflammation (hematoxylin and

eosin original magnification 50X); at high magnification,

newly-formed bone (NFB) mainly surrounded the pre-existent

bone and/or residual FFB (FB), presenting features of mature

bone, with well-organized lamellae and numerous small

osteocytic lacunae; fibrous tissue (FT) (hematoxylin and eosin

original magnification 200X)
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et al. 2005; Scarano et al. 2006; Chaushu et al. 2009).

Nonetheless, clinicians can encounter certain compli-

cations associated with sinus floor augmentation

procedure, including disturbed wound healing, inci-

sion line opening, hematoma, sequestration of bone,

cyst formation, and sinusitis. Because these complica-

tions can cause implant and graft failures, transient

maxillary sinusitis is considered a major drawback of

this procedure (Li and Wang 2008).

Ziccardi and Betts define maxillary sinus cysts as a

contraindication for sinus augmentation. They suggest

that a careful patient selection and detailed clinical and

radiographic examinations must be performed before

sinus elevation surgery. Cyst should be removed or

aspirated prior to sinus augmentation, because, path-

ological variation of the maxillary sinus (sinusitis,

cysts, tumors, etc.) can increase the risk factor of graft

failure (Ziccardi and Betts 1999). It is generally

accepted to consider these patients as poor candidates

for elective sinus augmentation surgery (Bhattachary-

yan 2000).

According to other studies, antral pseudocysts

should not be regarded as a contraindication for sinus

augmentation (Garg et al. 2000; Mardinger et al.

2007).

Additional authors suggest that maxillary antral

cysts have to be treated by surgical sinus revision and

recommend at least 6 months (regeneration of new

respiratory ciliated epithelium) before any kinds of

sinus augmentation (Oikarinen et al. 1995; Beaumont

et al. 2005).

Antral pseudocysts are a common pathology and

present a high incidence in the normal population

(present in 1.4–9.6% of the population) (Mardinger

et al. 2007). Oral surgeons can face this problem with

a only one-step surgical approach characterized by

minimal surgical invasion technique and reduction of

operative procedures which result in less morbidity to

the patient.

The clinical case described in this paper shows the

sinus augmentation in patient with an antral cyst with

a follow-up period of 24 months after prosthetic

rehabilitation. No clinical graft and implant failures

were recorded.

In the bioptic specimens analysed, it was noted no

sign of inflammatory cells, and all samples showed

newly-formed bone in contact with the pre-existent

bone in presence of active bone remodelling.

As showed, dental implant placement was possible

also in case of a sinus cyst, hence it does not

represent an absolute contraindication if cautious

surgical procedures are respected.

Conclusion

In conclusion, within the limitation of the present case,

the presence of antral cysts cannot be considered an

absolute contraindication for sinus augmentation pro-

cedures. Moreover, no signs of inflammatory infiltra-

tion were noted in the histological specimens with

evidence of newly formed bone.

However, it is mandatory for surgeons to be

familiar with the anatomy and pathology of maxillary

sinus to avoid any unnecessary complications.
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