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dental needles

Patients frequently complain of discomfort during an injection with a dental needle and also report post-operative soreness around the injection site. A faulty needle may tear the soft tissues, cause hemorrhage and pain. The aim of this research was to analyze under an electron microscope 7 different brands of dental needles to verify the quality of the bevel zone of each needle. A total of 140 new short dental needles from 21 to 30 mm long from seven commercial firms were tested. 20 needles from each brand were selected, 10 being studied from the front and 10 from the side. The samples were examined under a scanning electron microscope (SEM) before being assessed on the basis of a table of qualitative values. Observations related to manufacturing defects, excess metal and surface condition. The study evidenced that the needles presented numerous defects at the level of the bevels and cross-sections. The results confirmed that the discomfort caused by injection is essentially the result of tearing of the tissues during penetration of the needle due to the defects. According to this study, the poor quality needles were: Hypo from DENTSPLY, B-D from BECTON DICKINSON, Zeyco from SHERWOOD DAVIS and Monoject from TYCO HEALTHCARE Group. The good quality needles were: Carpule from HERAEUS KULZER, Terumo from TERUMO. Those which appeared to offer the best quality were the Septoject needles from SEPTODONT.
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INTRODUCTION 
Local anesthesia is often unavoidable in dental treatment. A deep anesthesia of the site to be treated must be obtained to ensure effective and efficient work. The general practitioner must be familiar with the pharmacology of anesthetics, with the anatomy of the head and have a sound knowledge of neurophysiology. He must also know the indications and contra-indications of each anesthetic and above all know how to implement each technique indicated for each procedure. It is equally important to be familiar with the equipment available for performing anesthesia: the syringe, the cartridge of anesthetic and the needle (2).
Patients frequently complain of discomfort during the injection, movements and trajectory of the needle, both on penetration and on withdrawal. Dentists occasionally notice that the penetration and movements of the needle are perceived as light movements devoid of resistance. The practitioner, however, frequently encounters difficulties during the penetration and trajectory of the needle, which coincides with the soreness of the patients both at the time of application and afterwards. The possible causes of these abnormal sensations for the practitioner and of the discomfort occasionally felt by the patients are related more to the dental needle itself than to the application technique. Deflection of the needle when it encounters resistance during penetration is the result of an incorrect bevel angle or of possible defects in the metal of the bevel or in the body of the needle (4, 5). 
A needle with manufacturing defects may easily have difficulty in penetrating, causing tearing of the soft tissues, hemorrhage and moderate or even severe pain (6). Given the size and diameter of the needles, it is impossible to determine macroscopically whether they have any defects or whether they are of good quality.

No research had been undertaken on this point. This work may therefore prove to be important clinically. The aim of this research was to analyze under an electron microscope 7 different brands of dental needles to verify the quality of the bevel zone of each needle.

MATERIAL AND METHODS 
140 new short dental needles from 21 to 30 mm long from seven commercial firms were tested (Table 1).

Seven groups were established for the seven commercial firms to be assessed. For each brand, 20 needles were taken at random, 10 for a profile study and 10 for a front study. The following procedure was observed for each group: separation of the top stopper taking care to avoid touching the body or bevel of the needle and then, holding the plastic adapter, removal of the bottom stopper. The body of the needle was than grasped near its base and cut. The needle was then placed on a strip of sticky wax, laid in turn on a square of paper, again ensuring that the bevel touched nothing.  The 20 samples were subsequently observed under a stereoscopic microscope to check that the first 10 needles were presented a side view and the other 10 needles a front view. Once the needles were all in the correct position a self-hardening acrylic (Jet, Lang) was used to fix them on the wax strip. This operation was performed with a micro-brush (Ultradent) taking care not to drop particles of the acrylic on to the needle. The same treatment was applied to each sample of each of the 7 groups. 

The samples were prepared for observation by SEM (JEOL JSM-5400 LB). They were mounted on a plate and covered with 24-carat gold by sputtering (JEOL) in order for each sample to be analyzed in a high vacuum.
Table 1: Distribution of the groups with their commercial brands

	Group
	Commercial brand
	Manufacturer
	Batch N°
	Country of manufacture

	1
	Terumo dental needle
	Terumo Medical Co.
	010122
	Japan

	2
	Zeyco
	Sherwood Davis and Geck
	232910
	USA

	3
	Hypo
	Dentsply MPL Technologies
	13550
	USA

	4
	B-D
	Becton Dickinson of Mexico
	0J06
	Mexico

	5
	Carpule
	Heraeus Kulzer
	A0078E
	Japan

	6
	Monoject
	Tyco Healthcare Group
	308627
	USA

	7
	Septoject
	Septodont
	STE: June 02/3
	France


RESULTS 

Each sample was observed under the SEM at different magnifications. The first 70 samples were assessed with the bevel on the side and the next 70 with the bevel face on. To obtain an objective analysis criterion, a table of qualitative values was drawn up for the assessment of the needles. The values were: No defect, meaning samples without any defect; Burrs, or excess metal; Blunt, or defects in the shape of the tip; Splinters, or jagged edges and metal peaks, Rough surfaces, or irregular or porous surfaces. The results were assessed by a dental surgeon from outside of the research group (Tables 2 and 3). 
Table 2. Result of the lateral analysis of the bevel
	GROUPS

	
	1
	2
	3
	4
	5
	6
	7

	No defect
	10
	10
	9
	5
	10
	9
	8

	Burrs
	0
	0
	1
	4
	0
	1
	2

	Blunt
	0
	0
	0
	1
	0
	0
	0

	Splinters
	0
	0
	0
	2
	0
	0
	0

	Rough surface
	0
	0
	0
	3
	0
	0
	0


Table 3. Result of the analysis of the lumen of the bevel

	GROUPS

	
	1
	2
	3
	4
	5
	6
	7

	No defect
	7
	0
	1
	1
	5
	0
	7

	Burrs
	2
	7
	8
	6
	4
	1
	2

	Blunt
	0
	0
	0
	0
	0
	0
	0

	Splinters
	1
	10
	2
	5
	1
	10
	0

	Rough surface
	0
	0
	6
	1
	0
	0
	1


Under the microscope, some samples presented two or more defects. Lateral analysis evidenced good quality in the samples of Groups 1, 2 and 5 (Figure 1).

[image: image9.emf]Figure 1

Sample from Group 7 – Septodont company. Commercial name: Septoject. Batch STE June 023. Made in France. Lateral view of the needle evidencing the fine shape of the bevels and the lumen of the needle, without any remaining foreign particles or metal burrs. 
The samples from Groups 3, 6 and 7 revealed some excess metal but of no great significance. Half of the samples in Group 4 were of good quality whilst the other half evidenced a substantial quantity of defects (Figures 2 and 3).

Frontal analysis evidenced defects in the majority of the samples. In Group 1, only 2 samples presented burrs in the lumen. The samples in Group 2 presented burrs and splinters in the same zone (Figures 4, 5 and 6). 
[image: image10.emf]Figure 2
Sample from Group 4 - Becton Dickinson of Mexico company. Commercial name: B-D. Batch 0J06. Made in Mexico. Lateral view of the bevel revealing cutting defects in manufacture forming splinters at the junction of the bevel with the external part and metal nodules in the anterior part of the bevel, with metal burrs. The poor quality of the metal on the surface of the bevel is to be noted, with holes in the metal.
[image: image11.emf]Figure 3

Sample from Group 4 - Becton Dickinson of Mexico company. Commercial name: B-D. Batch 0J06. Made in Mexico. Lateral view of the bevel revealing quite clearly nodules and splinters. It can also be seen that the needle is totally blunt, which would result in tearing of the tissues during penetration together with the strong possibility of peeling of splinters and metal residues.

[image: image12.emf]Figure 4

 Sample from Group 2 – Zeyco, manufactured by Sherwood Davis and Geck. Batch 232910. Made in the USA. Magnification of the lumen of the bevel showing a jagged cross section. The metal spikes cause tearing of the tissues during penetration. Excess metal and semi dispersed burrs can also be seen.
[image: image13.emf]Figure 5

Sample from Group 2 – Zeyco, manufactured by Sherwood Davis and Geck. Batch 232910. Made in the USA.  Enlargement of the previous photograph in which peaks and excess metal can be seen inside and on the bevels.

[image: image14.emf]Figure 6

Sample from Group 2 – Zeyco, manufactured by Sherwood Davis and Geck. Batch 232910. Made in the USA. Lateral view of the lumen revealing a large number of semi dispersed metal splinters and burrs resulting from poor manufacturing quality. 

The samples from Groups 3 and 4 presented a large quantity of burrs, especially in the tip, and also rough surfaces on the bevel (Figures 7, 8, 9, 10 and 11).
Group 5 was of good quality with only burrs on a few samples (Figure 12).

Group 6 presented a bevel and needle tip of good quality. Splinters were however found in the lumen (Figure 13).

The bevel and needle tip of the samples in Group 7 were of good quality. Only two presented tiny burrs (figure 14). 

Figure 7

[image: image1.emf]Sample from Group 3 – Dentsply company. Commercial name: Hypo. Batch 13550. Made in the USA. Lateral view of the bevel and needle tip. Cutting defects can be seen on the edges of the needle.

Figure 8

[image: image2.emf]Sample from Group 3 – Dentsply company. Commercial name: Hypo. Batch 13550. Made in the USA. Lateral view of the bevel and needle tip. A large quantity of metal residues can be seen resulting from poor quality manufacturing.
Figure 9

[image: image3.emf]Sample from Group 4 – Becton Dickinson of Mexico company. Commercial name: B-D. Batch 0J06. Made in Mexico. Magnification of the needle lumen at the level of the bevel showing a large quantity of metal burrs inside the lumen caused by faulty manufacturing. This would almost certainly result in an impact of the metal residues on the soft tissues during penetration.

Figure 10

[image: image4.emf]Sample from Group 4 – Becton Dickinson of Mexico company. Commercial name: B-D. Batch 0J06. Made in Mexico. Metal burr resulting from cutting defects during manufacture.

Figure 11

[image: image5.emf]Sample from Group 4 – Becton Dickinson of Mexico company. Commercial name: B-D. Batch 0J06. Made in Mexico. Enlargement of the previous photograph detailing the junction of the metal burr resulting from cutting defects during manufacture.

Figure 12

[image: image6.emf]Sample from Group 5 – Heraeus Kulzer company. Commercial name: Carpule. Batch A0078E. Made in Japan. Magnification of the needle lumen showing the clean cut devoid of any jagged surfaces or defects likely to cause tissue tearing on penetration.

Figure 13

[image: image7.emf]Sample from Group 6 – Tyco Healthcare company. Commercial name: Monoject. Batch 308627. Made in the USA. View of the cut of the bevel at the level of the needle lumen, showing denting resulting from faulty manufacture. The good quality of the metal is worth noting.

Figure 14

[image: image8.emf]Sample from Group 7 – Septodont company. Commercial name: Septoject. Batch STE June 023. Made in France. View of the cuts of three bevels. The precision of the cut must be noted, leaving no metal parts, streaks or double edges.

DISCUSSION 
Certain authors (2, 6) have studied and described the various features of the instruments used in anesthesia. As far as the shape and quality of dental needles are concerned, however, the quantity of information available is scanty, especially for the analysis of the quality of the bevels. For that, this study may be of interest, as offering a specific analysis on that issue.

As described in the chapter on results, the assessment of a sample occasionally presented various irregularities. The large quantity of defects in the bevels and especially in the cut of the needles should be noted, with a greater number in the needle lumen. These results confirm that the discomfort caused by the injection is to a large extent caused by tissue tearing generated during the penetration of the needle.

According to the results, Groups 1, 5 and 7 (Terum, Carpule and Septoject) offer the best quality. Of these 3 different needles, the Septoject appears to offer the best finish and the fewest defects in comparison to the other two. Groups 2, 3, 4 and 6 (Zeyco, Hypo, B-D and Monoject) gave poor results. The needles have serious defects which can cause tissue lesions in patients.

In those cases where there are large burrs, peeling is possible upon insertion of the needle which represents a risk factor that the dentist must not run.

CONCLUSION

The results of this study evidence major differences in the quality of the needles of the brands studied.
The needles with a good finish are Carpule from the Heraeus Kulzer company and Terumo from the Terumo company. The needle which appears to offer the best quality is the Septoject from the Septodont company.

The dental surgeon must always try to find the best quality of service, including for the instruments he uses. For that reason, it is vital that he be informed of the best products available on the market to enable him to offer quality health care.
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