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Disposable scalpel blades are routinely used in oral surgical procedures; however, their cutting-edge 
integrity may be compromised during clinical use, particularly during full-thickness flap elevation. 
Evidence regarding the relationship between incision length and blade deformation in intraoral 
surgery remains limited. This study aimed to evaluate the presence and extent of deformation 
of commonly used dental scalpel blades as a function of the linear length of full-thickness oral 
incisions using scanning electron microscopy (SEM). An in vivo study was conducted on 96 patients 
undergoing oral surgical procedures requiring full-thickness flaps. Scalpel blades no. 11 and no. 
15 from two manufacturers were evaluated and grouped according to incision length (0–2 cm, 2–4 
cm, 4–6 cm, and 6–8 cm). Blade deformation was assessed under SEM by recording the presence of 
deformation, deformation length, and deformation width. Statistical analysis was performed using 
ANOVA with Tukey post-hoc tests (P ≤ 0.05). Overall, 94 of 96 blades (97.9%) exhibited deformation 
following clinical use. Deformation was observed in 91.7% of blades used for incisions up to 2 cm 
and in 100% of blades used for incisions exceeding 2 cm. Both deformation length and deformation 
width increased significantly with increasing incision length (P < 0.05). Blade morphology influenced 
deformation characteristics, with blade no. 15 showing greater deformation length and blade no. 11 
exhibiting greater deformation width. No statistically significant differences were observed between 
manufacturers for blades of identical morphology (P > 0.05). Based on the present findings, disposable 
scalpel blades no. 11 and no. 15 undergo measurable deformation during clinical use in full-thickness 
oral surgical procedures. The presence, length, and width of blade deformation increase with the linear 
length of the incision, regardless of the manufacturer.
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In dentistry, disposable surgical scalpels are widely used in a variety of clinical situations involving the incision 
of oral soft tissues, ranging from small millimetric incisions to the elevation of large surgical flaps, as performed 
during complex and extensive procedures such as multiple dental implant insertions1. Disposable surgical 
scalpels are characterised by several parameters, including the materials used, as well as blade shape, length, 
and thickness. Currently, the market offers disposable scalpels with plastic handles equipped with blades of 
different shapes, as well as single-use disposable blades that can be mounted on sterilizable and reusable metal 
handles2. Manufacturers adhere to current European regulations, including British Standard BS 2982:1992 and 
ISO standards ISO 7740:1985, ISO 7153-1:1991, and EN 10088-3:20053.

Scalpel blades are commonly manufactured from high-quality carbon steel or stainless steel, which are 
biocompatible and highly resistant to corrosion4. In addition, advanced blades with zirconium nitride coatings on 
the cutting edge are available to meet stringent surgical requirements5. These surface-treated blades are designed 
to enhance durability, allowing the cutting edge to remain sharp over repeated incisions due to their increased 
hardness and resistance to wear6–8. Scalpel blades are identified by numbers corresponding to different shapes, 
including 10, 11, 12, 15, 20, 21, 22, 23, and 24. In dentistry, blades no. 11 and no. 15 are the most commonly used 
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because their morphology and dimensions are particularly suited to the anatomical constraints of the oral cavity. 
Nevertheless, individual operator preference and surgical technique may influence the selection of alternative 
blade types9,10.

In dental surgery, scalpels are used to raise either partial-thickness or full-thickness flaps, a distinction of 
considerable clinical importance. In partial-thickness flaps, the scalpel is confined to the soft tissues and does not 
contact the cortical bone, thereby preserving the periosteum. In contrast, full-thickness flaps require the blade 
to incise the soft tissues while maintaining firm contact with the cortical bone, cutting through the periosteum 
to fully expose the underlying bone, which remains included in the flap thickness11,12.

In full-thickness flap procedures, the periosteum must be incised precisely and without laceration. 
Consequently, the scalpel blade is subjected to substantial mechanical stress as it is forced against the hardness of 
the maxillary or mandibular cortex. Under these conditions, the delicate sharpening of the blade may undergo 
rapid alteration, leading to a progressive loss of sharpness4,13. This phenomenon is clinically relevant, as an 
ineffective blade may lacerate rather than cleanly incise soft tissues, potentially impairing wound healing and 
increasing the risk of postoperative pain and oedema due to flap trauma. Moreover, incomplete incisions can 
result in tearing of the soft tissues during flap elevation and the formation of irregular flap margins13.

Improved clinical outcomes may be achieved by enhancing the dental community’s understanding of the 
factors contributing to scalpel blade deformation and by selecting cutting-edge designs appropriate for specific 
surgical demands. Ongoing research and strict adherence to safety standards are essential to optimise scalpel 
performance and minimise surgical trauma associated with loss of cutting efficiency. Although several scientific 
studies have investigated scalpel characteristics, none have specifically addressed blade sharpness loss as a 
function of the linear length of the incision during intraoral surgical flap procedures. The present study aims to 
fill this gap in the literature.

Accordingly, this study evaluates, using scanning electron microscopy (SEM), how the blades of different 
types of scalpels commonly used in dentistry undergo morphological changes as a function of the linear length 
of tissue incised during full-thickness flap procedures. SEM provides high-resolution imaging that enables 
detailed observation of blade deformation and assessment of structural integrity. Conducted in vivo, this study 
simulates routine clinical conditions in which the clinician may use the same scalpel for either small flaps or 
larger, more complex surgical interventions. This study aimed to evaluate the presence and extent of deformation 
of commonly used dental scalpel blades as a function of the linear length of full-thickness oral incisions using 
scanning electron microscopy (SEM).

Materials and methods
The clinical study adhered to the principles outlined in the Declaration of Helsinki and received approval from 
the Institutional Review Board of the Paolo Giaccone University of Palermo (Protocol Code # 4-19-04-23). All 
participants received detailed information about the study and provided written informed consent to participate 
and to allow publication of anonymized data. Ethical conduct was ensured throughout the study, with full 
respect for participant rights and well-being. Although the authors are not affiliated with the Paolo Giaccone 
University of Palermo, the clinical procedures were performed at a dental facility operating under the ethical 
oversight of its Institutional Review Board; therefore, approval was obtained from this committee in accordance 
with its jurisdiction over the study setting.

This in vivo study was conducted on patients requiring surgical dental procedures involving full-thickness 
mucoperiosteal incisions in the mandible and/or maxilla. The surgical procedures included complex tooth 
extractions, periodontal surgeries, and dental implant placement. A total of 96 patients (49 males and 47 
females), aged between 18 and 68 years, all of Italian nationality, were enrolled. Patients outside this age range 
and those undergoing more complex procedures (e.g., maxillofacial surgery), in which flap thickness and incision 
characteristics could vary substantially, were excluded. This selection was intended to minimize procedural 
variability related to incision type and surgical complexity.

Scalpel blades and study groups
Disposable scalpel blades no. 11 and no. 15 from two different manufacturers were evaluated. The blades were 
divided into four experimental groups as follows:

•	 Group A: Brand Benefis, blade no. 11.
•	 Group B: Brand Benefis, blade no. 15.
•	 Group C: Brand Ysis, blade no. 11.
•	 Group D: Brand Ysis, blade no. 15.

Blade no. 11 is characterised by a straight, pointed cutting edge, whereas blade no. 15 presents a rounded tip 
followed by a straight cutting section. The morphological characteristics of the blades are illustrated in Fig. 1.

All blades were manufactured from stainless steel; however, the precise alloy composition was not disclosed 
by the manufacturers. Each group consisted of 24 scalpel blades, with one blade used per patient. Accordingly, 
24 patients were treated using blades from each group.

Subgroup classification according to incision length
Based on the linear length of the full-thickness incision, each group was further divided into four subgroups:

•	 Subgroup 1: incision length up to 2 cm.
•	 Subgroup 2: incision length between 2 and 4 cm.
•	 Subgroup 3: incision length between 4 and 6 cm.
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•	 Subgroup 4: incision length between 6 and 8 cm.

Combining the four blade groups with the four incision-length subgroups resulted in 16 experimental 
combinations (A1–A4, B1–B4, C1–C4, D1–D4). Each combination included six clinical cases, yielding a total of 
96 observations. The distribution of groups and subgroups is summarized in Table 1.

Surgical standardization and blade handling
All incisions were performed by a single experienced dentist to eliminate inter-operator variability. Full-
thickness incisions were carried out with continuous and stable contact between the blade and the cortical bone, 
as required by the surgical technique. To further standardize the procedure, the scalpel was consistently held 
at a 30° angle relative to the bone surface along the entire incision length. Variations in blade angulation were 
avoided, as uncontrolled angles could influence mechanical stress and blade deformation.

After clinical use, the blade was carefully detached from the handle, placed in a numbered plastic container, 
and cleaned in an ultrasonic bath for 5  min to remove organic residues. Special care was taken to prevent 
accidental contact with other surfaces that could artificially alter the cutting edge. Each blade was then 
individually wrapped and sterilized in an autoclave at 132 °C for 12 min for safety purposes prior to analysis.

SEM analysis and deformation assessment
All blades were examined using a scanning SEM (JEOL JSM 6390 LV), mounted on dedicated holders. Prior 
to observation, blades underwent plasma cleaning for 10 min in a controlled nitrogen and oxygen atmosphere 
(South Bay Technologies P2000) to optimize surface visualization.

The samples were observed under SEM (JEOL JSM 6390 LV) by positioning them on suitable supports for 
electron microscopy (Fig. 2). The morphological analysis under scanning electron microscopy was performed 
using a secondary electron detector to obtain high-resolution images of the blade surface and to document 
overall cutting-edge deformation following clinical use, without attempting to distinguish alterations caused 
exclusively by soft tissue contact from those resulting from contact with the cortical bone.

All incisions were performed as full-thickness flaps, which inherently require continuous and deliberate 
contact between the scalpel blade and the cortical bone. Therefore, no attempt was made to distinguish 
blade deformation caused exclusively by soft tissue contact from that caused by bone contact. The observed 
deformations were interpreted as resulting from the combined mechanical action of soft tissue incision and 
forced contact with the cortical bone. To support this interpretation, unused blades of each type were examined 
under SEM as morphological controls, allowing post-use alterations to be attributed to intraoperative mechanical 
stress rather than manufacturing defects.

Subgroup 1 (0 to 2 cm) Subgroup 2 (2 to 4 cm) Subgroup 3 (4 to 6 cm) Subgroup 4 (6 to 8 cm

Group A (24 blades) Blades n11
Cut up to 2 cm Brand Benefis

Blades n11
Cut from 2 to 4 cm Brand Benefis

Blades n11
Cut from 4 to 6 cm Brand Benefis

Blades n11
Cut from 6 to 8 cm Brand Benefis

Group B (24 blades) Blades n15
Cut up to 2 cm Brand: Benefis

Blades n15
Cut from 2 to 4 cm Brand: Benefis

Blades n15
Cut from 4 to 6 cm Brand: Benefis

Blades n15
Cut from 6 to 8 cm Brand: Benefis

Group C (24 blades) Blades n11
Cut up to 2 cm Brand: Ysis

Blades n11
Cut from 2 to 4 cm Brand: Ysis

Blades n11
Cut from 4 to 6 cm Brand: Ysis

Blades n11
Cut from 6 to 8 cm Brand: Ysis

Group D (24 blades) Blades n15
Cut up to 2 cm Brand: Ysis

Blades n15
Cut from 2 to 4 cm Brand: Ysis

Blades n15
Cut from 4 to 6 cm Brand: Ysis

Blades n15
Cut from 6 to 8 cm Brand: Ysis

Table 1.  Distribution of scalpel blades by group and incision-length subgroup. group A: benefis no. 11; group 
B: benefis no. 15; group C: Ysis no. 11; group D: Ysis no. 15.

 

Fig. 1.  On the left, the blade shape n. 15 and on the right blade shape n. 11.
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To correctly interpret the SEM images, three new blades for each type of scalpel tested were also examined 
to identify the initial morphology of the blade and the possible presence of manufacturing defects. This test 
revealed no defects in the new samples examined.

The SEM observation also allowed us to precisely measure some dimensional values ​​of the scalpels tested to 
evaluate the homogeneity of the construction dimensional parameters and any differences between groups A, B, 
C and D. New blades were also observed for each type of scalpel belonging to all four groups to verify the initial 
morphological and dimensional conditions precisely. This allowed us to better evaluate and understand the SEM 
images of the deformed scalpels after clinical use (Fig. 3).

Definition of evaluated outcomes and SEM assumptions
The study evaluated three distinct deformation-related outcomes:

	1.	 Presence or absence of blade deformation.
	2.	 Length of the deformed section, measured longitudinally along the cutting edge.
	3.	 Width of the deformation, defined as the maximum protrusion or flattening relative to the original blade 

profile.

Measurements were performed using the integrated SEM image analysis software. Deformation length and 
deformation width were measured independently on high-resolution SEM images (Fig. 4).

Because all incisions were performed as full-thickness flaps with deliberate and sustained contact with the 
cortical bone, the observed deformations were interpreted as resulting from the combined mechanical action of 
soft tissue incision and forced contact with bone. The use of unused blades as morphological controls allowed 

Fig. 3.  Example of a scalpel tip blade number. 15 new unused shows sharpness without alterations.

 

Fig. 2.  Example of SEM visualization of blade deformation (top right); detail of the deformed area (top left); 
detail of the loss of sharpness.
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deformation features observed after clinical use to be attributed to intraoperative mechanical stress, rather than 
pre-existing manufacturing characteristics.

Statistical analysis
SEM-derived quantitative data were analysed using IBM SPSS Statistics (version 30). Descriptive statistics were 
calculated for all outcome variables. One-way analysis of variance (ANOVA) was used to assess differences in 
deformation length and deformation width across incision-length subgroups, blade types (no. 11 vs. no. 15), 
and manufacturers. When ANOVA indicated statistically significant differences, post hoc multiple comparisons 
were performed using the Tukey honestly significant difference (HSD) test to identify specific group differences.

The level of statistical significance was set at P ≤ 0.05. The null hypotheses tested were:

	 (i)	 incision length does not influence blade deformation;
	(ii)	 no differences exist between blade no. 11 and blade no. 15;
	(iii)	 no differences exist between blades of identical morphology from different manufacturers.

Results
Overall, 94 out of 96 scalpel blades (97.91%) showed evidence of deformation following clinical use. 
Deformations were already observed after short incision lengths, with 22 of 24 blades (91.66%) in subgroup 1 
(0–2 cm) showing detectable alterations. In contrast, all blades (100%) in subgroups 2, 3, and 4 (incisions > 2 cm) 
exhibited deformation (Table 2).

When the 16 experimental combinations were analyzed, the absence of deformation was observed only 
in two cases, both involving blade no. 15 used for incisions up to 2 cm (combinations B1 and D1). All other 
combinations demonstrated deformation in every examined blade (Table  3). No statistically significant 
differences in deformation prevalence were observed between blades from different manufacturers when 
comparing identical blade types (P > 0.05).

Regarding deformation length, a progressive increase was observed with increasing incision length across 
all blade groups (A–D), with statistically significant differences between subgroups (P < 0.05). The highest 
deformation lengths were consistently recorded in subgroup 4 (6–8 cm incisions), particularly for blade no. 15. 
Mean deformation length values for each group and subgroup are reported in Table 4.

Inferential statistical analysis (Table 5) confirmed a significant association between incision length and blade 
deformation, with both deformation length and deformation width increasing progressively across incision-
length subgroups (P < 0.05). Post-hoc comparisons demonstrated that longer incisions, particularly those 
exceeding 4 cm, were associated with significantly greater deformation compared with shorter incisions. Blade 

Incision length 0–2 cm 
(Subgroup 1)

Incision length 2–4 cm 
(Subgroup 2)

Incision length 4–6 cm 
(Subgroup 3)

Incision length 6–8 cm 
(Subgroup 4)

Number of deformations 22/24 24/24 24/24 24/24
Number of 
deformation 
9 on 96 
(97.91%)

Percentage of deformation 91.66% 100% 100% 100%

Table 2.  Number of deformations and percentage for each of the four subgroups made up of 24 samples.

 

Fig. 4.  SEM images of a deformation of the cutting edge of the scalpel. On the left, the deformation amplitude 
at the broadest point was measured. The measurement relating to the length of the deformed section is shown 
on the right.
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morphology influenced deformation characteristics, with blade no. 15 exhibiting greater deformation length, 
while blade no. 11 showed greater deformation width (P < 0.05). In contrast, no statistically significant differences 
were observed between manufacturers for blades of identical morphology (P > 0.05), indicating comparable 
performance across brands.

Microns

Length Width

MIN MAX MEAN MIN MAX MEAN

Group A
Brand benefis scalpel n.11
24 clinical cases

 S1 (0–2 cm)
(6 cases) 274 298 286 100 128 114

 S2 (2–4 cm)
(6 cases) 320 368 344 152 184 168

 S3 (4–6 cm)
(6 cases) 474 622 548 177 291 184

 S4 (6–8 cm)
(6 cases) 654 714 684 197 227 212

Group B
Brand Benefis Scalpel n.15
24 clinical cases

 S1 (0–2 cm)
(6 cases) 0 936 468 0 72 36

 S2 (2–4 cm)
(6 cases) 1130 1178 1154 53 71 62

 S3 (4–6 cm) (6 cases) 1529 1559 1544 72 96 84

 S4 (6–8 cm)
(6 cases) 2129 2167 2148 88 108 98

Group C
Brand Ysis Scalpel n.11
24 clinical cases

 S1 (0–2 cm)
(6 cases) 265 331 298 104 120 112

 S2 (2–4 cm)
(6 cases) 362 398 380 164 192 178

 S3 (4–6 cm)
(6 cases) 486 518 502 171 193 182

 S4 (6–8 cm)
(6 cases) 610 638 624 215 241 228

Group D
Brand Ysis Scalpel n.15
24 clinical cases

 S1 (0–2 cm)
(6 cases) 0 964 482 0 64 32

 S2 (2–4 cm)
(6 cases) 1225 1267 1246 44 72 58

 S3 (4–6 cm)
(6 cases) 1468 1498 1483 77 99 88

 S4 (6–8 cm)
(6 cases) 2076 2120 2098 84 120 102

Table 4.  The average length of deformations measured along the blade in the various combinations between 
groups and subgroups is expressed in microns (µm).

 

Subgroup 1 24 blades 
0 to 2 cm

Subgroup 2 
24 blades 2 to 
4 cm

Subgroup 3 
24 blades 4 to 
6 cm

Subgroup 4 
24 blades 6 to 
8 cm

Number of deformations 
per group

Group A 24 blades Brand: Benefis N. 11 6/6 6/6 6/6 6/6 23/24

Group B 24 blades Brand: Benefis N. 15 5/6 6/6 6/6 6/6 23/24

Group C 24 blades Brand: Ysis N. 11 6/6 6/6 6/6 6/6 24/24

Group D 24 blades Brand: Ysis N. 15 5/6 6/6 6/6 6/6 23/24

Number of deformations per subgroup 22/24 24/24 24/24 24/24 Total number of deformations 
94/96

Table 3.  Number of deformations considering the combinations between groups and subgroups.
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Post-hoc analysis (Table  6) using the Tukey HSD test demonstrated that significant differences in both 
deformation length and deformation width emerged primarily between shorter and longer incision-length 
subgroups. Specifically, incisions exceeding 4 cm (Subgroups 3 and 4) showed significantly greater deformation 
compared with Subgroup 1, while Subgroup 4 also differed significantly from Subgroup 2 (P < 0.05). These 
findings indicate that blade deformation increases in a stepwise manner with increasing incision length, with 
statistically significant changes becoming evident beyond shorter incision ranges.

Discussion
Our study aims to evaluate how the blade of scalpels, commonly used in dentistry, deforms as a function of the 
linear length of the incisions. The results of our research show that the sharp, cutting blade of the scalpel can 
deform precisely when it is performing its function, which is to counteract the elasticity of the mucosa by cutting 
it, allowing the tissues to separate.

The consistency of the oral tissues is not high, but when, as in our study, the scalpel blade is pushed firmly 
against the bone cortex to cleanly cut the periosteum without tearing it, it undergoes alterations in shape which 
gradually cause it to lose its sharpness. This is what the manufacturer created. Our study highlights that the 
length of the cut soft tissues influences the extent of the deformations, both when these are measured as a linear 
measurement on the blade and when measured as a width on the profile of the blade.

Therefore, the null hypothesis, which predicted that there were no differences in the deformation induced on 
the blade during use as a function of how many millimeters of tissue were cut, must be rejected in the fact that 
the highest deformation values ​​are present in the samples of subgroup 4 which involve the blade pushed against 
the cortex for 8 cm. In any case, the values ​​relating both to the deformation measured along the blade and those 
relating to the protrusion of the deformation increase going from subgroup 1 to subgroup 4; this increasing 
deformation was noted for scalpels from both manufacturers chosen for the study and for scalpels no. 11 and 
those n. 15, highlighting that there are no differences between the two different scalpel manufacturers tested in 
the study.

The null hypothesis that there were differences in the deformations found between the two brands of blades 
must be rejected (P < 0.05). Going into detail regarding the comparison between the manufacturers, in the 
comparison between the two groups A with C and B with D, it can be stated, based on our data, that there are no 
differences between the blades of the two different brands, considering both the length of the deformations and 
the protrusion concerning the profile.

The null hypothesis, according to which there were no differences in the deformation between the two 
types of blades (no. 11 and no. 15), must also be rejected (P < 0.05), in fact, by comparing the deformations 
of the two different morphologies of blades, both considering the length and the width of the deformations, 
statistically significant differences were highlighted. Blade no. 11, under the same clinical conditions understood 
as linear mm of soft tissue cutting, showed deformations measured as widths that were larger and, therefore, 
more deformable than blade no. 15. These results are probably justified by the fact that at the end of blade no. 11 
concentrates all the forces applied by the operator when he pushes the cutting edge against the bone cortex. To 
support this concept, we should consider the lengths of the deformations observed under SEM on the blades n. 
11, these are reduced compared to blades n. 15.

Outcome variable Significant post-hoc comparisons P-value

Deformation length Subgroup 1 vs. Subgroup 3 < 0.05

Deformation length Subgroup 1 vs. Subgroup 4 < 0.05

Deformation length Subgroup 2 vs. Subgroup 4 < 0.05

Deformation width Subgroup 1 vs. Subgroup 3 < 0.05

Deformation width Subgroup 1 vs. Subgroup 4 < 0.05

Deformation width Subgroup 2 vs. Subgroup 4 < 0.05

Table 6.  Post-hoc analysis (Tukey HSD).

 

Outcome variable Comparison factor Statistical test Result Significance

Presence of deformation Incision length (Subgroups 1–4) Chi-square / ANOVA* Progressive increase from Subgroup 1 to 4 P < 0.05

Presence of deformation Blade type (No. 11 vs. No. 15) ANOVA No difference P > 0.05

Presence of deformation Manufacturer (Benefis vs. Ysis) ANOVA No difference P > 0.05

Deformation length Incision length (Subgroups 1–4) One-way ANOVA Significant increase with incision length P < 0.05

Deformation length Blade type (No. 11 vs. No. 15) One-way ANOVA Blade No. 15 shows greater deformation length P < 0.05

Deformation length Manufacturer (same blade type) One-way ANOVA No difference P > 0.05

Deformation width Incision length (Subgroups 1–4) One-way ANOVA Significant increase with incision length P < 0.05

Deformation width Blade type (No. 11 vs. No. 15) One-way ANOVA Blade No. 11 shows greater deformation width P < 0.05

Deformation width Manufacturer (same blade type) One-way ANOVA No difference P > 0.05

Table 5.  Inferential statistical analysis of scalpel blade deformation parameters.
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Blade no. 15 has a rounded shape, allowing cutting to distribute the force applied over a length slightly more 
significantly than the sharpening, which is not affected at the tip but at a distance from it; in conclusion, the 
blades no 15 are deformed for a longer distance, but the deformation’s width is smaller than that of blade no. 
1114 (Figs. 5 and 6).

However, our research has highlighted that the scalpel blade is quite resistant, but in contact with the bone 
cortex, as in the case of the type of incision tested in our study, it can easily give way regardless of the shape of the 
scalpel and the manufacturer15. Beyond 2 centimeters of cut tissue, the deformations are evident on both blades, 
n. 11 and n. 15. From a clinical point of view, episodes of sensation of loss of cutting ability after use for more 
than 6 linear cm have been reported by the dentist who carried out the incisions. The blade, losing sharpness 
and deforming, probably transmits the sensation of losing sharpness and becoming less effective to the operator. 
Therefore, the scalpel must be pushed with more force16–19. Disposable surgical blades #11 and #15 undergo 
deformation during incisions for full-thickness flaps in oral surgery procedures. The most affected areas are the 

Fig. 6.  Example of a scalpel number. 11, whose large deformation is shown at the end of the blade.

 

Fig. 5.  A left a blade n. 15, which is altered by use at a distance from the tip because it works on the most 
protruding part of the convexity. On the right is an example of blade no. 11, which presents a deformation that 
starts right from the tip, is subjected to a concentration of forces and is consequently deformed.
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tip of the #11 blade and the tip and convex curvature of the #15 blade. Furthermore, the extent of blade damage 
is directly proportional to the length of the incision, indicating a progressive deterioration with increased use.

Our study has the limitation of having tested the scalpels only for full-thickness flaps; probably, if we had 
tested the blades when performing partial-thickness flaps, avoiding contact with the bone cortex, the results 
would have been different, this clinical condition, although less probable in everyday dental clinical reality, 
is worthy of scientific study and could be the subject of further developments of the present study. The same 
scalpels used on tissues of different consistencies and in other fields of medicine would probably have given 
different results20,21.

It remains to be explored what the clinical and microscopic implications are on tissues cut by blades that have 
undergone deformations such as those observed under SEM by our research; in this regard, a further study is 
underway, which will evaluate these parameters. Even if our research aimed to eliminate the operator variable 
using a single experimenter, testing and comparing the results from operators with different clinical experiences 
would be helpful. This article is part of a line of research that intends to continue investigations into the other 
variables mentioned above22,23.

Conclusions
Based on the present findings, disposable scalpel blades no. 11 and no. 15 undergo measurable deformation 
during clinical use in full-thickness oral surgical procedures. The presence, length, and width of blade 
deformation increase with the linear length of the incision, regardless of the manufacturer.

Data availability
The author Enzo Cumbo will make the data available upon reasonable request.
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