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CHAPTER I
INTRODUCTION

One of the cardinal principles of endodontic therapy is to institute

as effective periapical seal. Situations exist which indicate retrofill-

ing; however, this valuable procedural technique may prove ineffective in
certain cases unless an apical resection is performed.

When choosing a surgical approach such as used in retrofilling,

special attention should be paid to the canalicular anatomy of the root.
For a maximum seal to result, all communication to the main root canal
must be obturated. Since the vast majority of accessory canals are

present in the apical portion of the root, these channels should be
considered in surgery.

The aim of this study is to determine if apical resection in

conjunction with retrofilling will significantly eliminate anatomical
pathways which might compromise the overall apical seal.

CHAPTER II

REVIEW OF THE LITERATURE

^ical Burger's

Dental history records early pioneers in endodontic surgery, how
ever, refined endodontic surgery supported by a basic rationale appears
to be first displayed and popularized in the 1880's. Farrar (1884)

suggested "the radical removal by amputation of any portion of roots of
teeth that can be of no further use; in order to enable nature to have a

better chance for cure." G. V. Black (1886) recommended apical amputation
in cases of long-neglected abscesses.

Black further elaborated on the

technique involved and stated, "the operation is usually easy of
performance with the fissure-burr."

In 1890 Rhein advised filling the roots involved, excising the
diseased portion, then "following with a vigorous use of the bur in the
surrounding pathological tissue."

Rhein predicted an "immediate and

radical cure" providing aseptic conditions and proper tissue adaptations
were observed.

After the turn of the century Hartzell, in 1911, presented the use

of a trephine in surgical access procedures and described proper drainage
maintenance, while Ottesen, in 1915, demonstrated the "open view method"
for root resection.

The approach of the "focal infection era" in 1920, brought about by
Hunter's caustic denunciation of the American Dental Association in 1911,
precipitated a retardation in the advancement of dentistry in general and
endodontics in particular (Click, 1968).

Garvin (1942) reports that he and Brown resected 964 teeth for

679 patients up to the end of 1920. However, due to the focal infection

era following 1920 they resected comparatively few teeth showing a
minimal increase over the next 21 years with the resultant total by the
end of 1941 being 1179 teeth resected for 862 patients. Garvin also notes

the indication for amalgam retrofilling following apical resection in
teeth restored with porcelain jacket crowns.

Herbert, in 1937 and 1941, emphasized the role of accessory canals
and the permeability of cementum in the apical one-third as being
contributory to chronic periapical infection for which he recommended

apical resection and retrofilling.

The bacteriological facet of endodontics was examined in depth
during the focal infection era. Sommer (1946) gives much credit to

Rickert and Lyons for pioneering in the direct application of
bacteriologic methods and the support of a more rational treatment of
infected pulpless teeth.

Recent standardization of materials and improvements of methods

(Ingle, 1961) have made nonsurgical endodontic therapy the treatment of

'-^oice in almost all cases of pulpal and periapical disease. Many former
guides such as the presence and size of periapical lesions being criteria
for surgical intervention have been accepted as erroneous. Also, patient
discomfort associated with the postoperative period is a deterrent to

promiscuous surgical intervention (Luebke et ^., 1964).
Modern techniques and materials utilized in apical surgery (Foster,

1968, Haskell, 1966, Herscovitch, 1965, James, 1963, Luks, 1956, Marshall,
1964, Matsura, 1962, Messing, 1958, Nicholls, 1962, 1965, Trice, 1959)
are varied, however, successful endodontic therapy veritably distills

down to a proper debridement of the root canals and the establishment of

an adequate seal. The Washington Study (Luebke ^

, 1964) revealed

58.65 per cent of 104 endodontic failures were related to poorly filled
root canals. Root perforation, which accounted for 9.62 per cent of

unsuccessful cases was the next greatest reason for failure, indicating
poor root canal obturation as being by far the greatest cause of
endodontic failure.

Ingle (1956) emphasizes the importance of a proper seal and explains
that toxic leakage in and out of a poorly filled canal is a constant
irritant whether bacteria are present or not. Ingle states that blood
serum constituents degrade, resulting in a physiochemical irritation.

An all inclusive classification for apical surgery does not exist,
for as improved techniques evolve and clinical judgement matures,
indications and contraindications change (Siskin, 1967, Rice, 1969).
Basic indications and contraindications for apical surgery include the
following (Luebke et al., 1964, Cattoni, 1963, Garber, 1964):

Indications

A. Postoperative failure of conventional therapy
1.

Obvious inadequate filling

2. Persistent postoperative discomfort or infection - even with
apparently adequate filling

B. Probable failure with conventional therapy

1. Flaring apex [may be treated conservatively (Frank, 1966)]
2.

Severly curved root end

3.

Resorptive processes

C. Impracticality of conventional therapy

1.

Porcelain jacket crown [may be treated conservatively
(Michanowicz and Michanowicz, 1962)]

2.

Fixed partial denture attachment

3.

Dowel-retention crown

4.

Excessive calcification of canals

Procedural accidents

1.

Instrument separation

2.

Perforation

3.

Overinstrumentation

4.

Gross overfilling

Contraindications

1.

Health:

The patient may be a poor surgical risk due to acute
heart or respiratory disease, blood dyscrasias,
uncontrolled diabetes or an unfavorable trimester of
pregnancy,

2.

Anatomic:

a.

Surgical inaccessibility

b.

Unfavorable crown-root ratio

c.

Poor bony support

d.

Missing cortical bone

Guides are necessary, however, they are not substitutes for an

approach based on sound clinical judgement tailored to the situation which
provides a wide scope for apical surgery.

Techniques of apical resection and preparation, as well as filling
materials, many times are dictated by the anatomy and location of the

apex. Matsura (1962) suggests resecting approximately the apical 2 to 3
mm of root to expose the canal and to eliminate accessory canals.

Rakower

(1968) and Trice (1959) resect at a 45 degree angle with the surface

slanting toward the operator resulting in a clear view of the apex.
Click and Dow (1965) advocate a "cut down" preparation where needed for
access to the foramen.

A #700 fissure bur is used in beveling while the

retentive form is placed with a #35 inverted cone bur.

Non-zinc silver amalgam is usually the filling material of choice

(James, 1963), although, a zinc oxide and eugenol cement is considerably

easier to handle and apparently renders good results (Nicholls, 1962).
Accessory Canals and Apical Ramifications

The anatomical formation of the root apex is governed by the location

of blood vessels which are so varied in their possibilities of branching

that prediction of a given number of foramina to develop becomes

impossible. Islands of dentin and increments of cementum model the
foramen area as the main channel progressively narrows to its anatomical
design (Ingle, 1965).

Orban (1962) relates that Hertwig's epithelial root sheath is

responsible for molding the shape of the roots and initiating dentin
formation. If the continuity of Hertwig's root sheath is broken or not

formed prior to dentin formation a defect in the dentinal wall results
and an accessory canal is developed.

Hess (1921) has shown physiological activity associated with age to

affect the branching of canals. Between the ages of twelve and twenty

years few apical ramifications were found. The greatest percentage of
branching showed in all teeth of the twenty to forty age group. Branch

ing in anteriors decreased in the forty to fifty-five age group while
the multirooted teeth showed an increase in branching. Skillen (1932)
feels that maxillary anterior teeth are the only teeth likely to retain a

simple form of canal which conforms more or less to the external shape
of the root.

Various methods may be used to identify root canals.

Hess lends

historical notes on early investigators such as Carabelli who exposed
pulp chambers and root canals by sectioning.

In 1901 Preiswork utilized

metallic specimens of corrosion to determine the great variability of

form, number and branching in root canals.

Fischer followed in 1905

using a dilute celluloid fluid to bring out the delicate branching of

root canals.

Hess' technique in 1921 showed a complete morphology of the

root system including divisions and constrictions of canals.
Vascular perfusion studies (Kramer, 1960) with India ink have

graphically shown auxiliary channels connecting the root canal with the

periodontal membrane.

Also, impressive are Coolidge's (1929) photomicro

graphs which attest to profuse canalicular ramifications in the apical
area.

Although side canals may occur anywhere along the root, they are

found predominantly in the apical one-third (Langeland, 1967).

Green

(1955) defines accessory apical foramina by their location as being within
3.5 mm of the apex.
canal foramina.

Foramina coronal to this point are termed lateral

Green considers three or fewer openings in addition to

the major foramen to be accessory apical foramina while more than three
accessory foramina are considered multiple foramina.

In AGO anterior teeth (150 maxillary and 250 mandibular) examined by
Green (1956) the percentage with one or more accessory foramina ranged

between 10 per cent and 12 per cent.

Accessory foramina take positions

ranging from 1.0 to 2.2 mm from the apex in contrast to major foramina

which average 0.2 mm. The diameter of accessory foramina in all 400

anterior teeth averaged 0.2 mm while major foramina in maxillary teeth

averaged 0.4 mm in diameter and the mandibular averaged 0.3 mm.

Green (1960) found posterior teeth to have a higher percentage of
accessory foramina than anteriors. The mesiobuccal root was the highest
among maxillary molars, showing 32 per cent accessory foramina, while in

mandibular molars the distal root showed the most with 35 per cent.
Maxillary premolars averaged 33 per cent accessory foramina and

mandibular premolars showed 46 per cent. Average molar accessory
foramina were found to be about one-half the size and opened about twice
the distance from the apex as major foramina.

Green also found

approximately 50 per cent of major foramina opening at varying sites up
to 2 mm from the actual apex.

Coolidge (1956) quotes Hess' figures on the percentage of apical
ramifications and lateral canals found in various teeth.

Percentage With
Apical Ramifications

Percentage With
Lateral Canals

Maxillary Central Incisor
Maxillary First Molar
Mandibular Central Incisor
Mandibular First Molar

Some debate exists on the significance of collateral channels.

Schilder (1967) feels some are so small they are clinically insignificant
or may spontaneously calcify during chronic pulp irritation.

Others are

of sufficient size to contribute to lateral abscesses if they are

infected or contain necrotic debris. Schilder suggests circumventing
problems by directing root canal filling procedures toward the filling

of significant lateral canals as well as the filling of main root canals.
An endodontal-periodontal link was demonstrated by Rubach (1965).

After thorough clinical examination, 74 teeth involved with varying
degrees of periodontal disease were extracted. In five cases pulpitis
was found originating from periodontitis through lateral canals.

Also

pulpitis or necrosis associated with a periapical extension of
periodontal disease was found in six instances.

Bush and Waite (1962) point out the necessity of apical resection
due to collateral canals. Herd (1968) found the additional procedure of
apicoectomy with amalgam retrofilling, when done in addition to

conventional filling of the canal, to be superior in sealing quality.
Luebke e^ a^. ■ emonstrate a clinical case in which failure related to an
unfilled accessory canal about 0.5 mm coronal to the base of a retro-

filling which successfully obliterated the apical portion of the main
canal.

The accessory canal allowed percolation of tissue fluids in the

area resulting in a persisting, lateral lesion.

Although methods of treatment vary, investigators share concern
over the clinical problems which can result from unsealed collateral
channels.

CH/J TER III

MATERIALS AND METHODS

Materials

A total of 98 extracted human teeth comprising 120 roots were

selected for this investigation. Following extraction, the teeth were
stored in physiologic saline at 42

F. (6

C.).

The 120 roots consisted

of 55 maxillary anteriors, 12 maxillary bicuspids, 24 maxillary molars,
17 mandibular anteriors, 8 mandibular bicuspids and 4 mandibular molars.
Three separate filling materials were used in retrofilling. They
were Caulk micro non-zinc alloy, Merck zinc oxide and eugenol and Cavit
by Premier.

Sticky wax was used as an external surface sealer on all

roots extending from the crown to 2 mm coronal to the retrofilling.

A 0.5 per cent solution of methylene blue was utilized to penetrate
and accentuate the accessory canals and ramifications. Methylene blue is

a dark bluish-green aniline dye used by many investigators in permeability
and sealing studies (Fish, 1932, Stones, 1934, Grossman, 1939, Massler and
Ostrovsky, 1954, Parris and Kapsimalis, 1960, Stewart, 1958).

Methods

Labially beveled apical resections were performed on 50 per cent of
the 120 roots to be studied. The crowns were not separated from their
roots at any time.

The portion of apex resected ranged between 2 and

3 mm depending on the length and morphology of the root involved. Short
and husky roots were resected 2 mm from the apex, while longer, more
slender and tortuous roots were resected 3 mm from the apex.

The apices of the remaining 60 roots were slightly beveled to the
labial but without any significant resection.

An undercut slot

preparation approximately 2 mm to 3 mm in length was then formed.

This

type of preparation has been suggested by Matsura (1962) and Click and
Dow (1965).

The beveling and slot formations were prepared with a #699 or #700
fissure bur in a straight handpiece followed by the placement of

retention with a #33 or #35 inverted cone bur in a contrangle. Figure 1
graphically represents the resected and unresected retrofill preparations.
Obturation was then carried out with three filling materials
currently used in retrofilling.

Amalgam, zinc oxide and eugenol and

Cavit were equally used allowing 40 roots to be filled with each material.
At this point all the teeth were wrapped in cotton cloths saturated

with physiologic saline and placed in a humidor fabricated from a plastic,
food packing box.

The teeth were kept in the humidor at a temperature of

99° F. (37° C.) for a minimum of 48 hours.
They were then wiped dry with an absorbent cloth and coated with

sticky wax from the crown to 2 mm coronal to the retrofilling.

This was

done to prevent dye penetration in the midroot area should the
dentinotubules or the presence of any lateral canals make this possible.
Sticky wax was used to affix the teeth to a horizontal grate which
was positioned over a metal tray shown in Figure 2.
then poured into the tray to a midroot level.

Methylene blue was

At the termination of 12

hours, 15 resected roots and 15 unresected roots were removed from the

dye bath, dried with an absorbent cloth and allowed to bench dry.

At the

termination of 24 hours, the remaining teeth were removed and dried in
the same manner.

Following 24 hours of bench drying, the sticky wax was removed and

the apical 5 mm of all roots were studied with a 30 gauge needle under a
stereoscopic, dissecting microscope. The scope was an American Optical,
model 572, with a magnifying power of twenty. Subsequent to an external

examination of the apical areas, sections were cut with a lightening disk
in planes parallel to observed accessory canals.

During apical examination at 20X the following three phenomena were
determined:

I. The number of accessory foramina observed on the external
surface of the roots

II. The number of accessory canals penetrating the internal
and external surfaces of the roots

B. The point to which the accessory canals penetrate
A.

To the retrofilling

B. Coronal to the retrofilling

V" \

FIGURE 1

fill slot preparati
a resected and an
root

FIGURE

Teeth are affixed to ho

apical half immersed

grate with
.ene blue

CHAPTER IV

FINDINGS

The apical 5 mm of all the roots were studied microscopically at

20X showing the accessory foramina and canals to be readily distinguish
able due to their high concentration of dye. No significant difference
could be determined in canal accentuation between the teeth left in the
dye for 12 hours and those left in for 24 hours.

More dentinotubule

penetration occurred in the 24 hour teeth, however, this was readily
distinguished from accessory canal penetration.
The findings, recorded in Table 1 and tabulated in Table 2, show a

2 to 3 mm apical resection, prior to retrofilling, to be effective
in reducing the percentage of roots with accessory foramina from 22 per
cent to 5 per cent.

The percentage of roots containing accessory canals

connecting the internal and the external surfaces was reduced from 18 per

cent to 2 per cent through resection procedures. Most important was the
affect of apical resection in reducing the percentage of roots with
accessory canals penetrating coronal to the retrofilling from 12 per cent
in unresected roots, to 0 per cent in resected roots.

Also noted was a

reduction from 13 per cent in unresected roots to 2 per cent in resected

roots that occurred in roots with accessory canals penetrating to the
surface of the retrofilling.

It was noted, although not quantitated, that a decrease in dye
penetration of the main root canal occurred in the apically resected

teeth when compared to those unresected. It is interesting to note that

multiple accessory foramina and multiple accessory canals were found in
several roots.

categories.

This raised the total number of each in all four

The multiple accessory canals which penetrated coronal to

the surface of the retrofilling occurred only in unresected roots.

They

must be considered as an additional insult to the seal due to their

allowance of increased leakage.
A photomicrograph shows two accessory foramina in Figure 3.

Figure

4 is a photograph revealing an accessory canal leading from the external
surface of the root, bypassing the retrofilling area, and communicating
with the main canal.

Figure 5 demonstrates a canalicular trifurcation in

which the main canal continues in the midline of the root, while two
accessory canals branch laterally before reaching the retrofilled area.

The two proportions, resected and unresected roots, were compared in
each category using the normal approximation method and recorded in

Table 2.

The normal approximation tests in categories I, II, II-A, and

II-B demonstrated significance beyond the .01, .01, .02 and .01 levels
respectively.

Group I

UB

LA
UA
UA

UA

UA

UA

UB
UB

16

17
18
19

20

21

22

23
24

Resected

0
0

0

0

0

0
0
0

2

Unresected

i

II-A II-B

TABLE I

(

0
0

UA
UA

0
0

0

UA

0

0

UA

UA

0

UA
LB

UA

0

LA

sected

0

0

UA

UM

0

UA

0

0

UA

UM

0

UA

s

0

UA

Resect

0

0
0

UM

UM
UM

I(

I

99
100

0

LM

98

LM

97

96

UA

0

UA

Unresec

LA

0

UA

0

0

UA

0

UA

0

UA

UA

0

UA

0

0

UA

0
I

UA
UA

LA

Unresected

Uriresected

II-A II-B

RESULTS OF INDIVIDUAL ROOTS STUDIED

Re

II-A II-B
•III*

LEGEND

II-A II-B
•111*

•111*

II-A II-B

11= The number of accessory canals connecting the internal surface with external surface of the root

To the retrofilling
Coronal to the retrofilling

*See Figures 3, 4, and 5

UA= Upper Anterior
UB= Upper Bicuspid
UM= Upper Molar

A.
B.

LM= Lower Molar

LB= Lower Bicuspid

LA= Lower Anterior

II-A, B= The point to which the accessory canals penetrate:

coupinE

II-AII-B

1= The number of accessory foramina observed on the external surface of the roots

Observations

30 I UM

29

28

27

26

25

•111*

TABLE I, continued
RESULTS OF ROOTS STUDIED

13

12

13

18

22

10

9

19

22

^ 1 * 11

0

1

1

3

0

2

2

5

0

1

1

4

2.73

2.43

3.23

2.68

asterisked column.

.01

.02

.01

P-Level<

Statistical Analysis

I ^ I * II ^

Resected

*Multiple accessory foramina and accessory canals were found in several roots.
The total number of accessory foramina and accessory canals are found in the

Accessory Canals Penetrating
Coronal to Retrofilling

Retrofilling

Accessory Canals Penetrating to

Internal-External Surfaces

Accessory Canals Connecting

Accessory Foramina

No.

Unresected

SUMMARY OF RESULTS FROM TABLE 1

TABLE 2

%
V

7
FIGURE 4

Photograph revealing an accessory canal leading
from the external surface of the root,

by-passing the retrofilling area,
and communicating with the
main canal

IF

FIGURE 5

Photomicrograph demonstrating a canalicular trifurcation
in which the main canal continues in the midline

of the root, while two accessory canals
branch laterally before reaching
the retrofilled area.

CHAPTER V

DISCUSSION

The main purpose of this study was to determine the effectiveness

of apical resection in the elimination of accessory canals and apical
ramifications. If not eliminated, these communications into the main

canal may lead to leakage and percolation of tissue fluids described by
Ingle (1956). Such a condition may court failure of treatment.

This investigation demonstrated a 2 to 3 mm apical resection, prior
to retrofilling, to be extremely effective in eliminating leakage through
auxiliary channels which provide direct communications between the main

root canal and the surrounding periapical tissue. By reducing the
percentage of roots with accessory canals penetrating coronal to the

retrofilling from 12 per cent in unresected roots to 0 per cent in resect
ed roots, the degree of dye penetration into the main canal was also

decreased. This resulted in an apparent increase of the periapical seal.
Neagley (1969) raised a question pertaining to the quality of seal
produced by a retrofilling. In an ^ vitro study he felt the use of a
retrograde amalgam alone was inadequate as a seal. Neagley beveled the
apices of extracted teeth before forming the preparation, however, no
mention was made of any additional resection.

It was stated that sections

of colloidian used to seal the accessory canals during dye immersion
inadvertently peeled off allowing "dye penetration into many of the
accessory canals." This might explain the fact of dye penetration in

Neagley's retrofilled teeth. The dye could bypass the retrofilling by

penetrating through the accessory canals directly into the main root
canal.

In view of the fact apical resection has such a marked influence

on the elimination of accessory canals, the significance being beyond the
.01 level, could Neagley's results have been different had a 2 to 3 mm
apical resection been performed?

Matsura (1962) suggests an apical resection of 2 to 3 mm to expose
and eliminate the accessory canals, followed by a vertical preparation
of approximately 5 to 7 mm. Many of the accessory canals would be

sealed by implementing only Matsura's vertical cut, however, this
increases the possibility of perforation and provides a more difficult
access for condensation of the filling material.

In addition the

accessory canals are not physically eliminated but only sealed at the

retrofill surface, thus, leaving the remainder of the accessory canal
open to the perapical tissue and its attendant fluids.

Benefits other than the elimination of accessory canals are gained
by apical resection.

These include provision of access for the removal

of diseased periapical tissue palatally or lingually, improved vision

and more definite exposition of the main canal for obturation procedures.
Apical resection also provides a broader cross-section of root which

decreases the possibility of perforation during preparation.
No concern needs to be harbored for the mild increase in crown-root

ratio encountered by a 2 or 3 mm apical resection. The stability of
the tooth is dependent upon the shape of the root and the total surface

area of periodontal ligament attachment, not necessarily the length of
root resected.

Goldberg (1965) points out the percentage of remaining

stability-"?" would therefore be established by the formula for the
surface area of a cone:

in which P

2

2

= 100 X (1-C /L )

"C" = the length in nm of root tip amputated

"L" = length in mm of root before amputation
Thus, if one resects 3.0 mm of a root originally 13.0 mm long, which is

the average root length of a maxillary central incisor (Wheeler, 1969),
the remaining stability is 94.7 per cent and only 5.3 per cent is lost.
Previous investigators using methylene blue as a visible penetrant,
immersed the teeth to be studied for varying periods in the dye.

Parris

and Kapsimalis (1960), in a test of filling materials, left the test
teeth in methylene blue for 72 hours.

Stewart (1958) studied three root

canal sealing agents and left the study teeth immersed in methylene blue
for six months.

Due to the gross dye immersion time variances, a preliminary study
was done on 10 teeth to determine the optimum dye bath period for
penetration.

It was foxmd that two to three hours was sufficient for the

dye to pick up openings and penetrate to their depth.

Teeth left in the

dye for longer than 24 hours became almost completely blue.
time period ranged from 12 to 24 hours.

The optimum

It is difficult for this

investigator to vinderstand how significant results can be obtained in
sealing studies if immersion times are over 24 hours.

Originally this

study was designed to include the comparative sealing qualities of Cavit,
zinc oxide and eugenol, and amalgam.

That portion of the study was

abandoned due to inaccuracies in determining whether the source of dye

penetration was from the dentinal tubules or from the interface between
the tooth structure and the filling material.

Other investigators have provided information regarding the

location and the percentage of accessory foramina and canals found in

unresected roots.

The figure of 22 per cent of the unresected roots

containing accessory foramina was about midway between Green's findings
of 10 per cent to 12 per cent for anteriors and 13 per cent to 47 per
cent for posteriors.

The figure of 18 per cent of roots containing

accessory canals compares with Hess' range of 10 per cent to 21 per cent.
It might be suggested that future studies centering around root
repair and retrofilling be directed at investigating filling materials
which lend themselves to easier manipulation and more positive control

in placement than amalgam.

Many times amalgam is undesirable when used

to repair roots of anterior teeth because it produces mucosal

discoloration.

This esthetic problem might be avoided by the utilization

of another filling material.

CHAPTER VI

SUMMARY AND CONCLUSIONS

Labially beveled apical resections with retrofillings were prepared
on 50 per cent of 120 roots of human teeth.

The remaining 60 roots were

slightly beveled to the labial without any significant resection and
retrofilled.

All teeth were suspended from a horizontal grate with their

roots immersed in a dye bath of methylene blue and subsequently dried.
The apical 5 mm of all the roots were studied with a dissecting
microscope at 20X to determine the number of accessory foramina present
and the number of accessory canals penetrating to the internal surface
of the tooth and to what point they penetrated.

Conclusions

It may be concluded that a 2 to 3 mm apical resection, prior to
retrofilling, reduces the percentage of roots containing:
1.

Accessory foramina from 22 per cent to 5 per cent

2.

Accessory canals connecting the internal and the external
surfaces from 18 per cent to 2 per cent

3.

Accessory canals penetrating to the retrofilling from 13 per
cent to 2 per cent

4.

Accessory canals penetrating coronal to the retrofilling from
12 per cent to 0 per cent

This study supports the work of former investigators concerning the

number of accessory foramina and accessory canals present in the roots of
human teeth.

It gives credence to the concern of the role collateral

channels play in apical sealing.

Evidence demonstrates that proper

resection procedures effectively reduce the leakage potential of retrofilled roots in teeth containing apical auxiliary channels.

LOMA LINDA UNIVERSITY

Graduate School

THE RATIONALE OF APICAL RESECTION
IN RETROFILLING PROCEDURES

Raleigh R. Cuininings

An Abstract of a Thesis

in Partial Fulfillment of the Requirements

for the Degree Master of Science
in the Field of Endodontics

ABSTRACT

Extracted human teeth were used in a study to determine the affect

of an apical resection on the elimination of accessory canals and apical
ramifications.

The apices of 60 roots were resected 2 to 3 mm, an

undercut slot preparation was fashioned and retrofillings of Cavit, zinc
oxide and eugenol, and amalgam were placed.

The identical procedure was

carried out on another group of roots, except the apices were slightly
beveled to the labial without any significant resection.

The apical portion of all the roots were immersed to the midroot
level in methylene blue dye and subsequently dried.

An examination of

the apical 5 mm of all the roots was made with a dissecting microscope
at 20X to determine the number of accessory foramina present and the

number of accessory canals penetrating to the internal surface of the
tooth and to what point they penetrated.

The investigator reported that a 2 to 3 mm apical resection, prior
to retrofilling, reduces the percentage of roots containing accessory

canals penetrating coronal to the retrofilling from 12 per cent to 0 per
cent.

A decrease was also seen in dye penetration into the main root

canal implying an increase in the effectiveness of the periapical seal.
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