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Fig 1 Schematic drawings of the different types of perforanons (a) Nonperforated sinus membrane. (b) Type I, perforation (small) caused
by an implant drill. (c) Type |, perforation (large) determined by an implant drill. (d) Type Il perforation caused by uncontrolled forces
applied during membrane elevation or resulting from membrane collapse during graft insertion, with the consequent graft dislodgment
into the sinus. (e) Type Ill perforation can also occur at the time of implant placement and be hidden by the implant itself.
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Fig 2 Sinus membrane perforations occurred during tSFE in cadavers. (a) Intact sinus membrane. (b) Perforation provoked by a pilot
drill (type 1). (c} Large laceration caused by an implant drill (type |). (d and e) Perforations that occurred during membrane elevation with

manual instruments. (f) Membrane collapse following an overfill of bone graft.
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Fig 3 Periapical radiographs following osteotome tSFE suggesting: (a) sinus augmentation
without perforation; (b) small membrane perforation with grafting material that may be
dislodged into the sinus; (c) membrane perforation without bone graft; and (d) small
perforation of the sinus membrane.
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©
O
o Perforation caused by Large perforation occurring during Perforation caused by
a implant drill SM elevation or during bone graft insertion implant insertion
Determination of the Determination of the Determination of the
presence of perforation: presence of perforation: presence of perforation:
5 1. Valsalva maneuver 1. Valsalva maneuver 1. Endoscopic evaluation
b 2. Sterile saline washing 2. Sterile saline washing (gold standard)
® 3. Microscope evaluation 3. Microscope evaluation 2. Radiograph
-2 4. Endoscopic evaluation 4. Endoscopic evaluation (gold standard) (diffuse radiopacity
-2 (gold standard) 5. Radiograph (diffuse radiopacity appearance) appearance)
e
~§ / \ * *
LAl | Small perforation Large perforation No |Is @ shortimplant | y.o Have sinus
(I; approximately (I; approximately (6 to 8 mm) symptoms
< 2.0 mm) > 2.0 mm) possible? Yes disappeared? —lNo
Gentle membrane N Abnormal findings
detachment v v Continue to at computed
and elavation LSFE and Short implant placement it tomgger(a:flﬂ': et
* management of with a collagen sponge -
Check if the perforation or membrane positioned Yes
i apically (no bone graft)
perforation v
- @
= | symptoms persist :
' | (using a procedure E‘: Is a short implant |No Surgical removal of the
g from (6to f_’b“l‘"")) infected graft particles and local
{§| | determination step) possiblas application of antibiotics, together
é Yes Yes with system antibiotic regimen
= Y Y
5 : Y
' | Collagen sponge Shory ngark
5 gen spong placement with a Have sinus
£ or membrane
& ; : collagen sponge symptoms
K prior to implant aupe di 42
lacement e s Yes SARpe e No
(n’; —— positioned apically
9 (no bone graft)
Continue to| | Consider complete
monitor graft removal
and/or endoscopic
surgery (ENT)

Fig 4 Flowchart of the recommended treatment of each perforation according to the proposed classification. LSFE = lateral window sinus
floor elevation; SM = sinus membrane; CBCT = cone beam computed tomography.
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