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Material and Methods

Porcine oral mucosa specimens were treated by a conventional scalpel, different laser wavelengths (Er:YAG, CO2, diode and Nd:YAG),
high frequency surgery (hfl SURG®, Vio® 300 D) and ultrasonic activated scalpels (UltraCision®, SonoSurg®) with evidence based
settings. All specimens were fixed in 10% buffered formalin solution and embedded in paraffine. Sections were stained with
hematoxylin-eosin (HE) and periodic acid-Schiff (PAS) reaction and examined light microscopically by two independent pathologists.
The incisions were evaluated measuring the cutting efficacy, the width of damaged tissue adjacent to the incision and the quality of
tissue and cells in the damaged areas. Finally the researched dates were described using synoptic gradings.

Results

The cutting efficacy was demonstrated for all examined instruments. The width of the damage zones was within a range from the
reference (scalpel = 0) to maximum values between 300 and 400 um. In weaker magnification the damages were represented by the
formation of hyalinized, eosinophilic zones along the defect borders and cleft or bubble formation in the periphereal epithelial and
connective tissues. The histological changes were caused by mechanical and thermal influences. Altogether the conventional scalpel
obtained best results, followed from laser and high frequency surgery with mid and ultrasonic scalpels with low acceptable results.

Fig. 1: Narrow, deep acute-angled defect Fig. 2: Ampulla-like defect (arrow)

(arrow) penetrating epithelium (e) and penetrating epithelium (e) and lamina propria

lamina propria (Ip), smooth cutting margins, (Ip); irregular cutting margins; narrow (5-40

no periphereal tissue and cell damaging, H.E. um) hyaline eosinophilic damage zone

staining (asterisks), minimal periphereal tissue and
cell damaging, H.E. staining
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Fig. 3: Flat (100 m) defect (arrow) Fig. 4: Deep defect (arrow) penetrating
penetrating epithelium (e) and upper part of epithelium (e) and whole lamina propria (Ip);

lamina propria (Ip); hyaline eosinophilic irregular cutting margins; broad hyaline
damage zone (ca. 30 pm, asterisks), minimal eosinophilic damage zone (300-400 pm,
periphereal tissue and cell damaging, H.E. asterisks), focal blistering (open arrow), H.E.
staining staining
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Fig. 5: Crater-like defect (arrow) penetrating Fig. 6: Tube-like defect (arrow) penetrating

epithelium (e) and lamina propria (Ip); epithelium (e) and deep into lamina propria
irregular cutting margins; hyaline eosinophilic (Ip); irregular cutting margins; hyaline
damage zone (5-40 pym, asterisks), eosinophilic damage zone (50-100 um,
intraepithelial clefts (open arrows), H.E. asterisks), minimal periphereal tissue and cell

staining damaging, H.E. staining

Fig. 7: Nearly rectangular defect (arrow) Fig. 8: Hollow defect (arrow) penetrating
penetrating epithelium (e) and lamina propria epithelium (e) and only apical parts of lamina
(Ip); irregular cutting margins; hyaline propria (Ip); irregular cutting margins; dense
eosinophilic damage zone (10-50 um, hyaline eosinophilic damage zone (ca. 50 um,
asterisks), minimal periphereal tissue and cell asterisks), no periphereal tissue and cell
damaging, carbonated epithelial rests damaging, carbonated epithelial rests

projecting into cleft opening (open arrow);  projecting into cleft opening (open arrow);
H.E. staining H.E. staining
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Fig. 9: Very hollow, massive defect (arrow)
nearly only penetrating epithelium (e), which
is rolled up at the defect borders), remnants
of epithelial stratum corneum (c) covering
the defect; dense hyaline PAS positive
damage zone (ca. 50 ym, asterisks), massive
periphereal tissue and cell damaging, e.g.
cleft formations in epithelium (e) and lamina
propria (Ip); PAS staining

Conclusions

The histological evaluation approved the application of established cutting instruments and the principal use of dissection techniques
in oral mucosa. The potential advantages of interdisciplinary tools of soft tissue cutting instruments for oral surgery have yet to be
better determined.
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HISTOLOGICAL EVALUATION OF MODERN CUTTING INSTRUMENTS
IN ORAL MUCOSA: A COMPARATIVE IN VITRO STUDY
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BACKGROUND AND OBJECTIVE:
Cuiting of soff Fissues is en impartent procedutein ool susgery. Besidas of establshed instrumants exst various dissecton techniguas of minimoly
Irrvashe Bugany which ane Nal eecludhed fof ol applcations. The aim ol Bhis i vilnd exerimeanhol shadh wad 10 paionm & hstoiogic ol evoludtion
of Inclson affects produced in ora musosa with modern cutfing instrumants of dentol and viscoral sungory:

STUDY DESIGN:
Percing ool mucosa specimens ware freaied by a comentional seolpel. different loser wavelangths (Er YAS. SO, dioda and Nd YAG) high fre
Guincy sigeny (hil SURG® Vie® 300 D) and ultrzienic octvatod scalpels (UNeCiien®, SanaSung™ with evicence bated Leatings. Al ipecimeans
g fued in 10% bufferad formain solution ond emibeddad in porafine, Sactions wore stained with hematoxyin-easin (ME) and perodic ocid-
Schift (FAS) recciion cnd excrrined kght microscopicolly by bwo indapendant pothologsts. The incisions weee evaluoted meoring the cutting
efioooy the widin of domaged fissue adjocent to the incision and the oually of tissue ond cels In the domaged areas. Finaly the researched
clates wed SCHDEd usng SMENic Iadings.

RESULTS:
Tha eulting eficacy was demorstietad for oll auaming Ingtrumants, Tre withh af fhe domage 2ones wes wihin o renge fom tha reference
Gicclpal = 0) 1o modmum volues betwean 300 ond 400 um. In softer mognification the damages wane represented by the formation of fdlinied,
eoEnopnilc 2ones olong tha cefect borders ond claft or Dubble formation in the peripherol aptneiol ond connactiva fissues. The histologicol
chongas weie coused by rechanical and thermalinfuences. Altogather the comentionad scolpel ohionad best raslts, folowed from loser and
high fréscpaancy durgiry with rmid and uilvasonic scaloals with low acceptathe resulls.
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CONCLUSIONS:
Thee higtelogical evaluatizn approved e opplication of estoblished cutfing instruments ond the principal we of dssection fechniques in andl
mucosa. The potentiol odvontoges of iMedsciolingy 1001 Of 508 fisue cutting instruments for ceol Jurngeey Nove yel ho be botlwr determingd.
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