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A thin or thick probe handle:

does it make a difference?

Abstract: Objectives: The aim of the present study was to

assess the probing force exerted when using two manual

periodontal probes with different handle diameters in hands

of different dental professionals. Methods: For this study two

periodontal probes with handle diameters of 54 and 92 mm

were used. The 11 subjects responsible for the

measurements were periodontists, postgraduate periodontal

students and dental hygienists. Per measurement session, 20

measurements were performed by each subject. Each probe

was used 10 times. After the first baseline measurement

session, a second session was performed 1 week later and a

last third session another 3 weeks later. Orders for using

each probe were randomized for each subject and each

session. Results: The mean overall force with the thin probe

was 55.2 g and with the thick probe 59.4 g. The difference of

4.2 g between the two probe types was found to be

statistically significant (P ¼ 0.041). Conclusion: The present

study showed that the diameter of the probe handle also had

an effect on the force exerted with a periodontal probe.

However, the clinical relevance of this difference may be

minor, when considering the interindividual variance of forces

exerted when probing.
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probe handle

Introduction

In diagnosing and evaluating treatment of periodontal dis-

eases, the presence of inflammation and subsequent pathologi-

cal changes of the periodontium are evaluated by various

means, including inflammation, presence of bacteria, gingival

crevicular fluid flow and periodontal probing. Currently, perio-

dontal probing depth, loss of connective tissue attachment
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and bleeding on probing are generally used to estimate

severity of inflammation and response to treatment. Evalua-

tion of these parameters depends on the use of the perio-

dontal probe (1).

Current probing methods are subject to various errors, e.g.

measurement outcomes are strongly dependent on probing

force (2–4). Therefore, variations in probing force are of

importance and appear to be evident between different exam-

iners and at different sites for a single examiner (5).

The degree of probe tip penetration when measuring a

pocket is also influenced by the presence of inflammation.

With increasing probing forces, the location of the tips of the

probes changed from a position occlusal to the most coronal

connective tissue fibres to a position apical to the most coronal

connective tissue fibres (6). It must be realized that even

though forces used are low, pressures exerted by the probe

may be high, because thin probes are used and penetration of

tissues is deep (1). In addition to the probing force, the shape

of the probe tine and probing direction are factors that influ-

ence the recorded probing depth (7).

During the last decades various pressure-sensitive automated

probes have been developed to reduce the factor of variability

of probing force (8, 9). Some authors have reported an

improved reproducibility of probing measurements (10–13),

whereas others found no improvement of the reproducibility

when using constant force probes (14–17). The automated

Florida Probe� introduced by Gibbs et al. (18) has shown to

be more reproducible than manual probing in a number of

studies (18–20). A recent study has shown that compared to

automated probes the manual probe still remains a reliable tool

in daily periodontal practice (21).

As probing force is of great importance for periodontal pro-

bing, manual probing might be influenced through neuromus-

cular stress in the hand musculature. Especially for the size of

the handle, Schneevoigt and Reitemeier (22) demonstrated a

design-related influence on these intrinsic muscles. With

increasing diameter of the handle, less stress was observed in

the hand musculature. They suggested that through lesser fati-

gue of hand muscles, the coordination of the use of dental

hand instruments with a diameter ‡7.5 mm is more precise.

Possible influence of the size of the probe handle on the pro-

bing force of the subject with a manual probe may therefore

be expected. With increasing muscle tension and fatigue feel-

ing, the accuracy of the strength advancement and the move-

ment development decreased (22).

This raises the question whether there is a difference in pro-

bing force between a periodontal probe with a thick or a thin

handle?

Therefore, the aim of the study was to assess the exerted

probing force using two manual periodontal probes with differ-

ent handle diameters by a number of dental professionals.

Methods

Probes

For this study two periodontal probes with different handles

were used. All subjects used these same two probes (Fig. 1).

One probe had a handle diameter of 92 mm (Hu-Friedy�
PQW6-Y1; Hu-Friedy Mfg. Co., Inc., Leimen, Germany)*.

The other probe had a handle diameter of 54 mm (Hu-Frie-

dy� PQW-P2; Hu-Friedy Mfg. Co., Inc., Leimen, Germany)*.

The tips of both probes were identical both in diameter as

well as for angle of the tip. The weight of the Hu-Friedy�
PQW6-Y1 is 20 g and the weight of the Hu-Friedy� PQW-P2

is 16 g. Both probes had Williams markings at 1, 2, 3, 5, 7, 8, 9

and 10 mm, with a ‘round’ tip which has a diameter of

0.5 mm.

Subjects

The subjects responsible for the measurements were periodon-

tists, postgraduate periodontal students and experienced dental

hygienists. In total 12 subjects participated in this study.

Measurements

For each of the two probes that had been used for this study,

the probing force was assessed using a custom-made electronic

precision balance. The subject set each probe perpendicularly

onto the balance and was asked to invoke pressure to the level

Fig 1. Hu-Friedy� PQW-P2 (bottom) and Hu-Friedy� PQW6-Y1 (top).
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for their habitually excerted probing force. At the moment this

was reached, the subject gave a sign to the examiner who sub-

sequently recorded the weight from the scale of the precision

balance. During each measurement session, 20 measurements

were performed by each subject. Each probe was used 10

times. The order of use of the thin and the thick handles was

fully randomized for each subject and session.

To minimize memory of muscle tension, subjects had to lay

down and pick up the probe again before performing a new

measurement. Throughout the study, subjects were blinded

for all values of probing force to avoid bias in the measure-

ments. One week after the first (baseline) measurement ses-

sion, a second session was performed. A last and third session

was completed another 3 weeks later.

Data analysis

The mean probing force for all subjects with either a thick or

thin probe handle within one measurement session was calcu-

lated. In addition, the overall mean probing force for each

probe was calculated. Minimum force represents the mean of

all lowest probing forces of each subject. Maximum force rep-

resents the mean of all highest probing forces of each subject.

Standard deviation represents the mean of the standard devi-

ation of each session calculated for all subjects. Data were

compared using descriptive statistics and tested for differences

using Wilcoxon test. P-values £0.05 were accepted as statisti-

cally significant.

Results

Of the 12 subjects, one was not available for each of the three

measurement sessions due to scheduling conflicts. Data con-

cerning this subject were excluded from the analysis.

Table 1 shows mean probing force, as exercised with each

of two probes at each of three occasions. The mean overall

force with the thin probe was 55.2 g and with the thick probe

59.4 g. The difference of 4.2 g between the two probe types

was found to be statistically significant (P ¼ 0.041).

This table also shows the mean lowest and highest forces,

measured for each subject in each session. Analysis showed

that these differed between probes. The lowest measured

force was lower (P ¼ 0.012) with the thin-handled probe as

compared to the thick-handled probe.

The mean probing force varied widely between the individ-

ual subjects. In some subjects the maximum force did not

exceed 40 g while in others maximum forces up to 200 g were

noted. Also the fact that probing on a precision balance is not

comparable to clinical measurements, where pressure feedback

is experienced by tonus of the gingiva may influence the

amount of force used.

Between the two probes, the mean of the standard devia-

tions within each individual subject showed no significant dif-

ference.

Discussion

The size and shape of the handle are important factors affect-

ing the usability of a hand tool. For example, the diameter of

the screwdriver handle determines the minimum grip force. A

tactility study of commercial handles found the largest handle

to give enhanced tactility, but significance was not sustained.

From the purely mechanical viewpoint, a large diameter seems

appropriate (23, 24). As was stated in the Introduction the

coordination of the use of dental hand instruments with a

diameter ‡7.5 mm is more precise (22). The present study

aimed to assess the exerted probing force using a manual peri-

odontal probe with a thin handle and another with a thick han-

dle. The results show that there was a small but significant

difference between the two periodontal probes. On average

4 g more force was used with the probe with the thick handle

when compared with the one with the thin handle. The range

within subjects, however, was higher (SD 12.9 and 12.7,

Table 1) than the difference between the two periodontal

probe handles. Therefore, the clinical significance of the 4-g

difference is probably negligible.

The amount of variation in the peak force between subjects

was a surprising result of this study. Some subjects habitually

Table 1. Mean (standard deviation in

parenthesis), minimum and maximum

probing force and mean standard deviation

of the subjects using a thin or thick probe

handle (n ¼ 11)

Session

Thin handle Thick handle

Mean Min Max SD Mean Min Max SD

Baseline 55.6 (39.5) 18.7 158.9 11.5 58.5 (32.2) 20.6 136.8 14.3
+1 week 54.9 (31.9) 16.9 124.3 15.0 59.5 (34.3) 19.4 128.4 13.3
+3 weeks 55.1 (32.6) 13.6 134.7 12.2 60.1 (33.5) 15.1 130.0 10.6

Overall 55.2 (32.2) 16.4 139.3 12.9 59.4 (29.8) 18.4 131.7 12.7
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used lower forces than others (ranging from approx. 40 to

200 g). This may be related to hand position, training, experi-

ence, age, fatigue, muscle strength, body weight or other fac-

tors (25). Also the fact that probing on a precision balance is

not comparable to clinical measurements, where pressure feed-

back is experienced by tonus of the gingiva may influence the

amount of force used.

Little is known about handle size in relation to handling

properties of periodontal instruments. However, the literature

on endodontics provides some additional information.

As root canal preparation by hand instruments requires sub-

stantial effort, operators often suffer pain and fatigue in their

arms and hands after extended treatment duration. A survey of

192 dentists described which symptoms were experienced dur-

ing their dental practice (26). The results indicated that 79.2%

had experienced symptoms in their hands and forearms, and

the symptoms were highest during or after root canal prepar-

ation. The handle diameters of endodontic instruments on the

market are currently in the 3.5–4 mm range. The influence on

tactile sensitivity and efficiency of handle design or diameter is

discussed in some studies (24, 27, 28). However, the optimum

handle design remains ambiguous. Study results suggest that as

handle diameters increase from 3.5 to 5 mm the instrumenta-

tion time becomes shorter and operators’ effort reduces (29).

In summary, various studies have shown that handle dia-

meter has an effect on grip force, fatigue and tactile precision.

The present study showed that it also had an effect on the

force exerted with a periodontal probe. Probing with a thick

probe handle resulted on average in 4 g higher probing forces.

It is concluded that although statistically significant, the clin-

ical relevance of this small difference is probably negligible.

Acknowledgement

The authors like to thank Mark Visser for his help in prepar-

ing the study protocol.

References

1 Garnick JJ, Silverstein L. Periodontal probing: probe tip diameter.

J Periodontol 2000; 71: 96–103.

2 Hassell TM, Germann MA, Saxer UP. Periodontal probing: inter-

vestigator discrepancies and correlations between probing force and

recorded depth. Helv Odontol Acta 1973; 17: 38–42.

3 Mombelli A, Muhle T, Frigg R. Depth–force patterns of periodon-

tal probing. Attachment-gain in relation to probing force. J Clin

Periodontol 1992; 19: 295–300.

4 Van der Velden U. Probing force and the relationship of the probe

tip to the periodontal tissues. J Clin Periodontol 1979; 6: 106–114.

5 Gabathuler H, Hassell T. A pressure-sensitive periodontal probe.

Helv Odontol Acta 1971; 15: 114–117.

6 Van der Velden U, Jansen J. Microscopic evaluation of pocket

depth measurements performed with six different probing forces in

dogs. J Clin Periodontol 1981; 8: 107–116.

7 Barendregt DS, Van der Velden U, Reiker J, Loos BG. Clinical

evaluation of tine shape of 3 periodontal probes using 2 probing

forces. J Clin Periodontol 1996; 23: 397–402.

8 Chamberlain AD, Renvert S, Garrett S, Nilveus R, Egelberg J. Sig-

nificance of probing force for evaluation of healing following perio-

dontal therapy. J Clin Periodontol 1985; 12: 306–311.

9 Garnick JJ, Keagle JG, Searle JR, King GE, Thompson WO. Gingi-

val resistance to probing forces. II. The effect of inflammation and

pressure on probe displacement in beagle dog gingivitis. J Periodon-

tol 1989; 60: 498–505.

10 Abbas F, Hart AA, Oosting J, Van der Velden U. Effect of training

and probing force on the reproducibility of pocket depth measure-

ments. J Periodontal Res 1982; 17: 226–234.

11 Osborn J, Stoltenberg J, Huso B, Aeppli D, Pihlstrom B. Compar-

ison of measurement variability using a standard and constant force

periodontal probe. J Periodontol 1990; 61: 497–503.

12 Walsh TF, Saxby MS. Inter- and intra-examiner variability using

standard and constant force periodontal probes. J Clin Periodontol

1989; 16: 140–143.

13 Wang SF, Leknes KN, Zimmerman GJ, Sigurdsson TJ, Wikesjo

UM, Selvig KA. Reproducibility of periodontal probing using a con-

ventional manual and an automated force-controlled electronic

probe. J Periodontol 1995; 66: 38–46

14 Kalkwarf KL, Kaldahl WB, Patil KD. Comparison of manual and

pressure-controlled periodontal probing. J Periodontol 1986; 57:

467–471.

15 Quirynen M, Callens A, Van Steenberghe D, Nys M. Clinical eval-

uation of a constant force electronic probe. J Periodontol 1993; 64:

35–39.

16 Van der Velden U, de Vries JH. The influence of probing force on

the reproducibility of pocket depth measurements. J Clin Periodon-

tol 1980; 7: 414–420.

17 Watts, T. Constant force probing with and without a stent in

untreated periodontal disease: the clinical reproducibility problem

and possible sources of error. J Clin Periodontol 1987; 14: 407–

411.

18 Gibbs CH, Hirschfeld JW, Lee JG et al. Description and clinical

evaluation of a new computerized periodontal probe – the Florida

probe. J Clin Periodontol 1988; 15: 137–144.

19 Magnusson I, Clark WB, Marks RG, Gibbs CH, Manouchehr-Pour

M, Low SB. Attachment level measurements with a constant force

electronic probe. J Clin Periodontol 1988; 15: 185–188.

20 Yang MC, Marks RG, Magnusson I, Clouser B, Clark WB. Repro-

ducibility of an electronic probe in relative attachment level meas-

urements. J Clin Periodontol 1992; 19: 541–548.

21 Barendregt DS, Van der Velden U, Timmerman MF, Van der

Weijden GA. Comparison of 2 automated periodontal probes and 2

probes with a conventional readout in periodontal maintenance

patients. J Clin Periodontol 2006; 33: 276–282.

22 Schneevoigt R, Reitemeier B. Zur neuromuskulären Beanspru-
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