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Effect of needle tip design and position, and irrigant flow rate on apical pressure
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“Dept. of Dental Biomaterials Science,
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The purpose of this study was to evaluate the effect of needle tip design and position, and irrigant flow rate on apical
pressure (AP) during root canal irrigation. Five human mandibular premolars were instrumented up to #35 (0.06 taper) using
nickel-titanium rotary instruments. Three different needles according to change of needle tip design (notched, side-vented, and
flat) were positioned at the point of 1, 3, and 5 mm from the apical constriction (needle tip position). For each needle tip
design and position, APs were measured with varying flow rates of 0.05, 0.1, 0.2, and 0.3 ml/s. When the other conditions
were controlled, AP increased with decreasing needle tip position or increasing irrigant flow rate (p<0.05). The AP of flat needle
was the highest, followed by notched, side-vented needle for the same needle tip position and irrigant flow rate, The APs at
needle tip position of 1 mm or with more than 0.1 ml/s flow rate were higher than central venous pressure (5.88 mmHg)
for all conditions, Flat needle was not recommended for clinical use due to sharp increase of AP with changing needle tip
position and irrigant flow rate, For safe and effective root canal irrigation, irrigant should be applied with the needle tip position
of 3 mm and flow rate of less than 0,05 ml/s.
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Figure 1, (a) Schematic diagram of a custom-made apical pressure measuring instrument (Bio-Pressure, IB Systems, Seoul, Korea),

(b) Magnified view of tooth model.

2 WS AASE ©]F #35 (0.06 taper) nickel-
titanium rotary instrument (K3, Sybron Dental Specialties,
Orange, CA)Z <& 3733 tha 3.5% NaOCl (Sodium
Hypochlorite solution, Duksan Pure Chemicals Co., Ansan,
Korea) 2 A HE AJdstiitt. 95 (H73 3 mm X
Zo] 8 mm) &F1)F #S 50 #m GFULHALO;) YA

(BasicMobil, Renfert, Hilzingen, Germany) 2 M =&k

B3la, 34 Zalo]H(Reliance, Ortho Prod, Inc, Itasca,
L, USAE HEd F Azxsgcy e Qat

(Scotchbond Universal Etchant, 3M Deutschland GmbH,
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B9 7 (Filtek Z250 Universal Restorative, 3M ESPE, St,
Paul, MN, USA)#} nail varnish2 AA WS ZHs-4ch
(Figure 1b).

27 0.40 mm, W74 0.22 mm, 2] 25 mme] T3 AlZ&
notched SFAF (Endo-Eze Trrigator tips, Ultradent Product,
Inc., South Jordan, UT, USA)¢] notch F-£& |73}



Side-vented Flat

Notched

e
Quter diameter: 0.40 mm Side hole:1 mm Quter diameter: 0.40 mm
Inner diameter: 0.22 mm Inner diameter: 0.22 mm
Notch: 2 mm
Figure 2, Three different needle tip designs,
Table 1. Details of the experimental groups
Needle Tip Position (mm) Irrigant Flow Rate (ml/s) Needle Tip Design
— 0.05 —
y — Notched
[ 01 ]
3 Side-vented
02
5 Flat
03
Gar, flat FAFR ks HzHA 9)x]¢] &He]| 1 mm Zo)9] 7L A5} side-vented
B3l weko 2 FE] 1 mm A FARE A3 thFigure 2).
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Figure 3. Representative curve of apical pressure change vs, flow rate over time for a notched needle at a needle tip position of

1 mm from the apical constriction,
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Table 2, Apical pressure with varying needle tip position, irrigant flow rate, and needle tip design

Needle Tip Design

Needle Irrigant
Tip Flow Notched Side-vented Flat
Position Rate Apical Pressure (SD)
1 005 73 (13 A 62 (12 A 120 (0 "
0.1 278 (23~ 195  (34)*° 388 (59 "
02 898 (128 ™ 709 (93 ™ 1223 (255) ™"
03 1838 (28.6) ™ 1610 (224) % 2588 (388) ™
3 005 47 (07) B 35 (09 58 (1.3 5"
0.1 166 (13 5 106 (37 F 188  (3.1) &
02 563 (43 ® 374 (150) % 619 (104) &
03 1227 (97) B 862 (27.3) @ 1306 (114) =
5 005 32 (07 25 (10 38 (09 ¢
0.1 108 (18 © 70 (20 © 141 (33 ©
02 376 (38 X 204 (82 40 (79 &
03 837 (84) % 468 (163) © 914 (206) <

Different superscript upper-case letters indicate a statistically significant difference among the groups with different needle tip position
Different superscript lower-case letters indicate a statistically significant difference among the groups with different irrigant flow rate
The superscript ™" and "*" indicate a statistically significant difference among the groups with different needle tip design
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Figure 4. Apical pressure as a function of irrigant flow rate (0,05,
0.1, 0.2 and 0.3 ml/s) with varying needle tip position (1, 3, and
S mm). (a) Notched, (b) side-vented, and (c) flat needle,
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Figure 5, Change of apical pressure according to the needle tip design with different needle tip position at irrigant flow rate of
(@ 0.05 ml/s, (b) 0.1 ml/s, (¢) 0.2 ml/s, and (d) 0.3 ml/s.
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