
 

~ 6 ~ 

International Journal of Applied Dental Sciences 2016; 2(2): 06-10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN Print: 2394-7489 
ISSN Online: 2394-7497  
IJADS 2016; 2(2): 06-10 
© 2016 IJADS 
www.oraljournal.com  
Received: 02-03-2016  
Accepted: 03-03-2016 
 

Dr. Rutika R Naik  
BDS, MDS Senior Lecturer,  
Dept. of Conservative Dentistry 
& Endodontics, S B Patil Dental 
College, Bidar - 585402, 
Karnataka, India.  
 
Dr. Deshpande M Prashanth 
BDS, MDS Reader, Dept. of 
Conservative Dentistry & 
Endodontics, S B Patil Dental 
College, Bidar - 585402, 
Karnataka, India.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correspondence 
Dr. Rutika R Naik 
BDS, MDS Senior Lecturer,  
Dept. of Conservative Dentistry 
& Endodontics, S B Patil Dental 
College, Bidar - 585402, 
Karnataka, India. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Techniques of root end preparation for the successful 
peri-radicular surgery: A literature review 

 
Dr. Rutika R Naik, Dr. Deshpande M Prashanth 
  
Abstract 
Many approaches to root-end preparation have been advocated, with variations based on access, root 
anatomy, armamentarium, and surgeon expertise and philosophy. The first is a class I cavity prepared 
down the long axis of the root within the confines of the canal. Second, a class I cavity is prepared 
perpendicular to the root face at an approximated angle of 30-450 to the long axis of the root. Third, a 
vertical slot-type preparation is prepared perpendicular to the long axis of the root with a channel exiting 
to the facial or buccal. Fourth, a transverse root slot is prepared from either the proximal surface or the 
buccal surface into the root to the depth of the lingual surface of the root canal before the root end 
resection. And fifth, reverse canal instrumentation is performed with modified root canal files. These 
techniques and their variations will be discussed based upon both literature and clinical documentation. 
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1. Introduction 
The literature is replete with a myriate of terms describing periradicular surgical procedures. 
Periradicular is defined as “enclosing or surrounding the root portion of the tooth” [1] The 
scope of endodontic surgery is not strictly limited to apical procedures, hence the rationale for 
the term periradicular. Root end preparation and root end filling is a method of sealing the 
apical extent of the root canal system through cavity preparation in the resected root end and 
placement of a restorative filling material. The preparation of the resected root to improve the 
seal of the root canal system is a multiphasic procedure, consisting of hemorrhage control, root 
isolation and preparation of the root end to receive the filling material. Failure to eliminate the 
tissue and microorganisms from the canal will invariably lead to failure of the surgical 
procedure [2]. 
 
2. Root End Preparation 
2.1 Armamentarium 
The ultimate goal of root end preparation is to prepare a class I cavity in the root apex which 
encompasses the entire visible canal system. Therefore small burs such as # 1/2 or #1 round 
burs, #33 ½ or #34 inverted cone burs and #556/700/700R surgical length fissure burs are 
essential to make the initial cavity outline, depending on the type of preparation chosen. If 
using a 450 or 900 high speed hand piece, friction grip surgical length burs are recommended 
for access to the surgical sight. #12 or #14 wheel bur is used to develop mechanical retention 
in the preparation [3, 4]. Hand instruments such as a small bow type chisel, are especially 
helpful in preparing of accentuating retention and areas of anastomosis when the proximal root 
thickness is very thin. A small explorer DG 16 -17: #23, #5 is also essential to evaluate the 
retention.  
Some surgeons prefer the use of a low speed straight hand piece [5-7]. If selected, the same 
cutting burs are recommended. Also, a good finger rest and stabilization of the handpiece are 
recommended to control refined cutting in the root apex. The use of a straight handpiece is 
generally limited to anterior teeth and some premolars. However, usage varies with surgical 
access and surgeon experience and expertise. 
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2.2 Technique of Root – End Preparation 
2.2(a): Long Axis Preparation 
The ability of the surgeon to prepare a class I preparation into 
the root canal parallel to the long axis of the canal is dependent 
on access to the root and availability of proper 
instrumentation. Invariably, this type of preparation requires 
the use of miniature handpiece specifically designed for this 
purpose. These handpiece are angled 2.5 mm high and 4mm 
wide distal end to facilitate proper root end preparation in the 
long axis of the canal [8]. Presently available hand pieces 
require only 10 mm of space above or below the point of entry, 
thereby making them the instruments of choice when access is 
limited [9]. Burs available are a #1 round bur and a #34 inverted 
cone (Fig 1), but sometimes these burs are too large for the 
root. Failure to consider this lack of anatomical compatibility 
will lead to root wall perforation or weakening, which may 
result in an apical fracture. 
The preparation begins with a #1 round bur parallel with the 
long axis, cutting directly into the root canal or filling material 
present [10]. The recommended depth of preparation has ranged 
from 1 to 5 mm, with 2 to 3 m being the most commonly 
advocated [11].  
 

 
 

Fig 1: Miniature handpieces for root-end preparation. Top, micro-
handpiece (UBECO); bottom, Dyna Torq (Dyna-Dent). 

 

 
 

Fig 2: small chisels used to initially prepare a channel in root 
anastomosis. Left to right, #24, #19, and #25 (Hu-Friedy) 

 

 
 

Fig 3: Left, wheel burs used to create mechanical retention. Right, 
higher magnification of the cutting ends of the wheel bur. 

 
 

Fig 4: Left, positioning of the bur and handpiece in the long axis of 
the root. Right, direction and depth of the preparation. 

 
The width of preparation must encompases the visible canal 
system including anastomoses, when present [12]. Excessive 
preparation should be avoided and serves no purpose. The 
ultimate shape of the preparation in cross-section should be an 
inverted cone [13] with the smallest diameter at the root surface. 
 Two additional concerns relative to cut dentinal 
tubules on the resected rooth surface and the sealing of these 
entities deserve a brief perspective. In previous years there was 
a significant concern not only over the potential contamination 
from micro-organisms and their products leaking from the 
dentinal tubules [14] but also from the “protoplasmic dentinal 
fibrillae” [15] which were contained in the dentinal tubules. It 
was claimed that this material undergo degradation and 
potentially hinder the healing of the periradicular tissues. The 
technique recommended sterilization of the cut tubules with 
silver nitrate to prevent leakage of the toxic material [16]. The 
silver would combine with the protein contents of the tubules, 
forming a proteinate of silver, in effect sealing the cut surface. 
However, studies have questioned the validity of this 
approach, especially since the silver deposit may interfere with 
cemental deposition on the cut tubules [17, 18] and serves no 
antibacterial purpose [19].  

A second concern, based on the angle of the resection – 
Tidmarsh and Arrowsmith [20] have shown that root-ends 
resected from 450 to 600 have as many as 28,000 tubules/mm2 
at a point immediately adjacent to the canal. At the cemental-
dentin junction, an area which may communicate with the root 
canal even in the presence of a root-end fill, an average of 
13,000 tubules/mm2 were found. A variation of the root end 
preparation technique has been proposed by Sazame [21].  

The buccal aspect of the cavity preparation is slanted, created 
an oblique cut 5 to 6mm into the root end to enhance visibility 
and access to the root end preparation.  
 

2.2(b): Preparation Perpendicular to the Cut Root Surface 
 

 
 

Fig 5: Left, positioning of the bur and handpiece perpendicular to the 
resected root face, or approximately 450 to the long axis of the root; 

right, direction and depth of the preparation. 
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Fig 6 (a): The mesial root of a mandibular molar has been properly 
beveled towards the buccal exposing the mesial-buccal canal (MB) 

the mesial-lingual canal (ML), and the uniting anastomosis (arrows). 
The initial preparation in the root face is made in the MB canal with a 

small round bur or inverted cone bur. 
 

 
 

Fig 6 (b): Upon completion of the preparation in the mesial-buccal 
canal (MB), a long shanked inverted cone bur is positioned at the 

orifice of the mesial-lingual canal (ML). 
 

 
 

Fig 6 (c): After cutting a preparation in the mesial-lingual orifice 
(ML), a trough is channeled along the anastomosis (arrows) uniting 
the MB and ML orifice. Retention is obtained by careful movement 

of the bur in a mesial or distal direction, slightly undercutting the 
adjacent walls. 

 

 
 

Fig. 6 (d): Lateral view of the finished apical preparation. 
Note channel uniting MB & ML canals encompasses the 

anastomoses. 

 
 

Fig 6 (e): Apical view of the finished preparation in the mesial rooth 
prior to placement of a root-end filling. Note dumbbell root shape and 

preparation of the root within the confines of its external shape to 
avoid perforation. Reprinted by permission of the publisher from 

Gutmann JL, Harrison JW. Posterior endodontic surgery: anatomic 
considerations and clinical techniques. Int Endod 1985; 18:8-34. 

 

This technique is probably the most common approach to root 
end preparation. Its use is dictated by access, root anatomy, 
armamentarium and surgeon experience. Any style of hand 
piece can be used with # ½ or #1 round bur to create the initial 
preparation. This is followed by #33 ½ or #34 inverted cone 
for retention.  
Preparation commences with the placement of the bur 
perpendicular to the root face. The bur penetrates to an 
approximate depth of 2 to 3 mm, encompassing the entire 
outline of the visible canal system. Undercuts are made by 
lightly rocking the bur in a mesial and distal direction. Buccal 
retention is achieved with #12 or #14 wheel bur, which can be 
counter sunk both buccally and proximally along the labial 
wall of the preparation [22].  
On single canalled roots, the preparation will generally be oval 
to round, or dumbbell-shaped depending on the shape of the 
cut canal system and root outline. In multiple-canalled roots 
with distinct foramina, each aperture can be cut as separate 
class I preparations. When anastomoses are present two 
approaches can be used. A slot-type preparation is cut from the 
lingual to the buccal at an approximate angle of 450 to the cut 
surface [23], exiting at the buccal-most canal flush with the cut 
root surface. The greatest cavity depth is lingualy placed. 
Retention is achieved moving the bur proximally during the 
cutting of the slot. However, this approach fails to consider a 
bulk of reverse filling materials adjacent to the buccal canal 
and it lacks buccal retention. A second option [24] is to prepare 
the buccal canal first, perpendicular to the root face, or if 
possible parallel to the long axis of the root. Subsequently a 
#33 ½ surgical length bur is used to prepare the slot-type 
preparation in the manner previously described. 
 

2.2(c): Vertical Slot Preparation  
This approach of root-end preparation is often attributed to 
Matsura in 1962 [25], one has to return to 1914 to discover the 
true origin and evolution of this technique. According to 
Martens [26], the development of the vertical slot preparation is 
attributable to von Hippel [27], with Martens referring to it as 
the “slitsmetoden”. Von Hippel used this approach to aid in 
reverse canal instrumentation when a post core was present. In 
1950, Ruud [28] modified this technique with the addition of 
distinct undercut areas for filling retention. Technically, as 
practiced today, a 5 to 7 mm vertical cut is made with a 
parallel crosscut, fissure bur (#556/557) from the labial or 
buccal, to the depth of the lingual wall of the canal. A round 
bur, slightly larger than the fissure bur, is inserted into the area 
of the canal and dropped coronally to the base of the vertical 
cut. The round bur is then pulled out to the labial or buccal, 
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creating an additional retentive channel. This procedure 
establishes a dovetailed, retentive cavity with access for 
placement of a reverse fill from either the buccal root surface 
or the resected root surface.  
Various modifications have been made to the “slitsmetoden”. 
They include the use of a small inverted cone (#34/35) to 
create lingual retentive undercut, tapered fissure burs to 
prepare the vertical cut (#700/701), decreasing the depth of the 
vertical cut from 5 – 7 to 3 -5 mm, and the elimination of 
either the labial or the lingual undercut.  
 
2.2(d): Transverse Slot Preparation 
This technique is advocated today for periradicular surgery. It 
was initially advocated Schupfer [29, 30] and modified by 
Schoenwolf [31], although Schuster [32] performed a similar 
version of this technique in 1913. A sufficient amount of facial 
bone is removed to create direct access to the root. A 
preparation is made prior to root end resection, from the 
proximal or directly from the buccal into the root to the depth 
of the lingual wall of the canal, depending on the tooth and its 
position in the arch. Retention is established internally, 
similarly to the vertical slot preparation, only rotated 90 
degree. Once the preparation is filled the tip of the root is 
shaved to the amalgam filling at the foramen. Buchs and Reul 

[33] Luks, [34] and Nicholls [35] have supported the use of roots or 
lingualy placed roots, while Sauveur and Decosne [36] have 
recommended it for use with a softened gutta percha 
technique. Harnisch, [37] claims this approach should be 
avoided because it requires the removal of excessive amounts 
of facial bone. Holland and coworkers [38], used this technique 
to evaluate marginal leakage around commonly advocated 
apical filling materials. They found that root-end preparation 
techniques down the long axis of the canal provided a better 
marginal seal than the transverse slot preparation. Few, if any, 
scientifically sound and clinically appropriate indications exist 
to support this approach to root-end preparation. 
 
2.2(e): Reverse Canal Instrumentation 
This approach to root-end preparation has been advocated 
when canal cleaning and shaping has not occurred through the 
crown or the canal space cannot be reached through the crown 
and periradicular surgery is necessary [39]. Indications that have 
been cited include poorly cleaned, shaped, and obturated 
canals with a post-core present, coronal canal calcification 
with apical patency, separated instruments in the mid-root, 
abutment teeth with artifical crowns and short length which 
require surgery, and a perforation or ledge in the mid-root 
portion which prevents access to the apical half of the canal.  
This technique has been suggested for use with or without 
root-end resection. K-files or Hedstrom files are bent at a 900 
angle and held in a hemostat [40-42] or special holder [43]. The 
patent portion of the canal is cleaned and shaped for obturation 
with gutta-percha point [44, 45] injected cement, [46] of reverse 
silver point fills [47]. The use of this technique is not 
recommended to supplant good non-surgical cleaning, 
shaping, and canal obturation. Furthermore, whenever canal 
space is visible and accessible, all reasonable attempts to 
manage this space through the crown and coronal orifice 
should be used before resorting to reverse instrumentation. 
Should this technique be indicated, the advent of injectable, 
thermoplasticized gutta-percha would appear to enhance the 
surgeon’s ability to obturate the canal in a reverse manner, 
achieving good adaptation to the canal space. However, 
thorough evaluation of this method of root-end fill is not 
presently available. 

3. Conclusion  
The root canal system should be properly cleaned and shaped, 
thereby removing the major source of irritation for the 
periradicular tissues coupled with proper obturation, and 
careful selection of the appropriate apical instrumentation 
techniques documented above with proper root-end filling 
along with the removal of necrotic soft and hard tissue in the 
periradicular area will lead to the successful periradicular 
surgery. Finally it is essential that the endodontic surgeon be 
flexible in these surgical approaches, employing various 
techniques or combinations thereof necessary to achieve the 
desire results. 
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