
775 ARMY INST OF DENTAL RESEARCH WASHINGTON D C FIG 6/5
II SUBMERGENCE OF ROOTS FOR ALVEOLAR BONE PRESERVATION. II. REIMPL——ETC (IJ ) I

MAY 77 T GOUND. R B O’NEAL. C E DEL RIO
UNCLASSIFIED NL

I .
_ _  

_ _

IW tThH!~-i.fl- ~__



— .- .—~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

,. SECURIT’!  C L A S S I F I C A T I O N  OF THIS PAGE ~‘1Thwi Dat a Ent. r.if) ~~,, ~ t.

READ INSTRUCTIONSREPORT DOCUMENTATION ‘~~~~‘-‘~~ BEFORE COMPLETING FORM
I. REPORT NUMBER 

~~
, )  2. ;OVT A CCESSION NO 3. R E C I P I E NT S  CAT  ALO u Nt UBER

4. TITLE
~~ 

subtitz •~JSubmergence of Roots for Al veolar TYPE OF REPCRT A PERIOD C O V E R E D

Bone Preservation,~fl~ Reimplanted Endodontical ly- Submission of Paper.
Treated Roots I .. ~~~~~~~~~~~ 

—~~ S~p Th - M~y 77
- 

6. PERFORMING ORG. P° PORT NUMBER

~del RI0~~~~~Mirvin~~ 
Robert B J0’Nea l~ Carlos E~

\ 

I~~~~~~~~ R~~CT OR GRA NT N~~~~~ER(.)

9. PERFORMING O R G A N I Z A T I O N  NAME AN D ADDRESS 10. PROGRAM ELEMENT , PROJE CT , TASK r
US Army ins t i tu te  of Dental Research : 

~~~~~ ~rogram Element 1JQ~
_

Walter Reed Arn~ Medical Center (/~ d ~~~~~~~~~~~~~~~~~~~~~~Washington , DC 20012 Task Area NbThO--Work Unit No.
II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPOR~~~~~~~~ ,q . 117
US Army Med~ical Research and Development Comman~~~ l~ May 77 -~~9 ATTN : (SGRD-RP) ~~~~ N OF PA DES( / ’/
Washington , DC 20012 i~
i~~~ M o N I T O R I N G  A~~~.N~~~_9~A*E.~~- A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IS. S E C U R I T Y  C L A S S .  (of fbI. repor l -

fri ~ 
/;;

4 
.— - 

- . - - 
15.. DECLASSIF I CAT ION/DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (o f lbS. Report)

‘1This document has been approved for public rel ease and sale; its distribution
is unlimited . .~ -.

- - -
-‘ I

_
’

I 

., 

r ’ D :~ -~

DiSTRI B UTION ~T ATE M ENT (ol the abatract entered t73 Block O, 11 ,.fftere ftrporr, 

~

__  -‘

~I 1911

1$. SUPPLEMENTARY NOTES

C

19. KEY WORDS (Cont~n~ e on reverse side ii necessary a,~
j j~ j~~rnj f y  f~y b!nc k number)

Mandibular premolars , investigation , histology , endodontical ly, root canal ,
extracted , contoured , reiniplanted , submerged , resorption , sealer

2C. A B S T R A C T  (Continue on r.verae aide if necessary end identi fy 6y block number)

>— Root canal therapy was accomplished on the mandibular premolars of four dogs .
0.— These premolars were then extracted , contoured , reimplanted and submerged.
C..) Resorption occurred up to 60 days ; healing progressed satisfactorily with

some evidence of coronal osseous regeneration.
1 w
. 

.___I

DD ~~~~~ 
1473 EDITION OF I NOV 6~ IS OB SOLETE

S E C U R I T Y  C L A S S I F I C A T I O N  OF 11115 PAGE (Ik~’en Data Enl.r•d)

-
~~~ 9 7 ~~~~~

‘ 7/ ’
- - —- 

~~~~~~ ~~~~~

- -

— — ~~~~~~~~~~~~~~~ 
. L , . . ~ ~~~~~~~~~~~~~~~ .~~~~.



SUBMERGENCE OF ROOTS FOR ALVEOLAR BONE PRESERVATION

II . RE IMPLANTED ENDODONTICALLY-TREATED ROOTS

*TOM GOUND , D.D.S., M .S.
**ROBERT B. O’NEAL D.M.D., M.A., M.S.

***CARLOS E. del RIO, B.S., D.O.S.
****MA RV IN P . LEV I N , B.S., D.D.S.

MAJ , DC En dodontic Res i dent , US Air Force, US Army Institute of
Dental Research , Walter Reed Army Med ica l Center , Wash in gton ,
DC 20012

MAJ , DC Perio dontic Res i den t, US Army Ins t i tu te  of Den tal Resea rc h ,
Wa l ter Reed Army Medical Center , Wash ington , DC 20012

CCL , DC Chief , Division of Clinica l Research ; Di rector , Endodontic
Residency , US Army Institute of Denta l Research , Wa lter
Reed A rmy Med i cal Center , Wash i ngton , DC 20012

COL , DC Chief , Dept. of Clinical Specialties ; Director, Periodontic
Residency , US Army Institute of Denta l Research , Wal te r
Reed Army Medical Center , Wash i ngton , DC 20012



—~~~ 
-. ________

In conducting research described in this report, the investiga tors

adhered to the “Gu ide for the Care and Use of Laboratory Animals ,”

as promulgated by the Cotmiittee on the Revision of the Guide for

Laboratory Animal Facilities and Care of the Institute of Laboratory

Anima l Resources , Nat ional Research Council.
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ABSTRACT

Root canal therapy was accomplished on the mandibular premolars of

four dogs . These preinolars were then extracted , contoured , reimplanted

and submerged. Resorption occurred up to 60 days ; healing progressed

satisfactori ly with some evidence of coronal osseous regeneration .
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In  the f i rst of a two par t series a s tudy was descri bed wh i ch

indicated the feasibi lity of subiiierging root segments that were firs t

treated endodontica ]ly (1). This second report investi gates another

approach to iii aintair iing the alveolar rid ge of denture patients .

In an a ttemp t to develo p a pro cedure that  was both prac t ical and

economical , S i mon a nd K im ura h ad dev i sed a tech ni que i n which huma n

teeth were extracted , crowns were remove d , the roots were endodontica lly

treated , contoured , and then submerged . After 18 months the radio-

graphic findings indicated that no bone formed coronal to the roots

an d that  many of the roots were resor b ing . However , clinically some

of the roots appeared to be maintaining bone in various amounts (2).

The pur pose of the present s tudy is to h i stolo gically investi-

ga te roo ts tha t are en dodon ti ca l l y trea ted , extrac ted an d contoure d.

and then reirnplanted and submerged .

MATERIALS AND METHODS

Four hea l thy mongrel dogs approxima tely three years old and

wei ghing about 40 pounds each were used . The dogs were premedicated

:~ 
with Innovar , 1 cc per 20 pounts of body weight. Surgery was

-
~ performed under general anest hesia us i ng sod i um pento th al , 1 cc

per 50 pounds of body we ight i n con junc ti on wi th  n i t rous  ox id e at

50’~ con cen trat ion .

The four man dib u l a r  p remolars were us ed in  th is  s tud y w it h the

single rooted firs t premolars serving as controls. Sixteen roots of

the pre rn olar teeth were selec ted a t ran dom to be use d i n th i s  s tu dy .

Both the control and the experimenta l teeth were treated endodonti-

cally . Following biomechanica l preparation , the cana l s  an d pu l p
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chambers were filled with gutta percha us i ng the latera l condensation

techni que. Kerr Tubli_Seal* cement was utilized as the sealer .

A local anesthetic was administered (xylocaine 2% with 1/100,000

epine phrine) for hemorrhage control . Full thickness mucoperios teal

f la ps were refl ected on the bucca l and l i ngual of the mandible .

Inverse bevel incisions were used so creviculectomy could be accomp-

lished. All excess soft tissue around the teeth was removed with

curets . The fi rst premolars received no treatment other than

reflection of the flaps . The endodontically treated double rooted

experimental teeth were sectioned using a high speed bur and water

spray . Each root was extracted and the coronal part reduced so

that  when reim planted i t would be 2 to 3 mi l l imete rs  below the

crest of the alveolar bone . Reduction was done while holding the

roots in a saline soaked 2 x 2 gauze. The roots were contoured

into a dome shaped form with a fine flare diamond bur us ing a

water spray. The sockets were irrigated , suctioned and the roots

were reimplanted . Roots were out of the alveolar socket approxi-

mately three minutes .

Releasing incisions were made in the periosteum at the base of

the buccal flap . Primary closure was obtained using a mattress suture

technique . Each animal received 600,000 units of benzathine

penicillin G suspension and 600,000 units of Procaine G innediately

after the procedure . Sutures were removed seven days postoperatively.

The animals were sacrificed in a sequence that provided two

specimens and a control at the fol lowing postoperative times ; 30, 40,

WKerr Sybron Corp., Romu lus , Michigan

2 

—~~— - -
~~ 

— -— ‘--— ---—-
~~~ - - - ~~~~~~



P... 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

---- --—. — -..-•—- 
~~~~~~

-,-- -

45, 55, 60, 90 and 120 days . The two 40 days spec~mens were los t

in tissue preparation. The resulting histological specimens were

evalua ted for inflanination , resorption and bone regeneration .

Inflammation. The specimens were graded for inflammation coronal to

the root segment and in the periapical area according to the fol l owing

scale:

O No evidence of infl ammation.

1 Minimal reaction , charac terized by a diffuse scattering of

inflammatory cells in a prescribed area .

2 Moderate reaction—-a mi xed infl ammatory infiltra te, not well

localized .

3 Severe reaction characterized by a heavy infiltra te, possibly

accompanied by resorption of bone .

Root Resorption. Two categories were considered:

Category 1: Root resorption in the coronal half of the segment.

Category 2: Root resorption in the apical half of the segment.

A score was given for each root segment according to the fol lowing

scale:

O No evidence of root resorption.

1 Surface resorption of cementum only and the defect was

repi aced.

2 Resorption of both cementum and dentin and the defect was

replaced by calcified tissue ; no active resorption apparent.

3 Active resorption in cementum only .

4 Active resorption of cementum and dentin .

5 Rampant resorption of the root segment in toto .

3
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Bone regeneration coronal to the root segment was graded

according to the following scale:

O No evidence of regeneration .

1 Minima l bone regeneration .

2 Bone regeneration covering at least half the root segment.

3 Bone regeneration covering the entire root segment .

RES ULTS

Prima ry closure of the flaps resulted in rapid healing of all

surgical sites . Clinically the ridge contours were normal and none

of the submerged root segements could be perceived .

Histological exami nation revealed all roots which had been ex-

tracted and reimplanted exhibited some degree of root resorption.

Root canal sealer could be seen expressed from the coronal portion

of all roots .

Figures 1 , 2, 3 and 4 illustrate specimens in di fferent stages

of resorption and repair. Active resorption occurred up to 60 days ;

after that, none of the experimentally treated roots revealed active

resorption . In addition , none of the roots showed evidence of

destructive inflamma tory type resorption. Parts of the root surfaces

could be described as showing surface resorption (Figures 1 & 2 ).

However, most of the roots showed replacement resorption with

resulting anky1osis.(~
) Scalloped areas of resorption into

cementum and dentin indica ted various stages of replacement by bone

(Figures 3 & 4).

From the radiographs at the time of sacrifice it was difficult

to interpret the resorption which was present histologicall y (Figure 5).

4
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The inflammation wh i ch was associated with the roots appeared to be

primarily a response to the excess root canal sealer that was expressed

coronally and periapically. Inflammation was evident in all specimens

up to 90 days (Figure 3) but absent in the 120 day spec imens (Figure 4).

The cellular reaction was predominately a ch ronic inflamma tory response

wh i ch walled off the excess root canal sealing material . The scores

for inflammation and coronal apposition are shown in Tables 1 and 2.

Thirty-six percent of the reimplanted roots had new bone formation

which extended over more than 50% of the coronal surface. Complete

osseous coverage of the root segment was noted as early as 45 days

(Figure 6).

None of the control teeth exhibited root resorption or apical

i nflammation. Lateral and mesio-distal radiographs did not show new

alveolar bone over these roots although new bone was readily observable

on histologica l examination (Figures 5 & 7).

DISCUSSION

In this study the resorption proceeded to penetrate through the

ceinentum and into the dentin to a maximum depth of 0.5 mm. The

reason for more resorption in the apical th i rd is unclear but could

have resulted from trapped blood elements or excess pressure exerted

from the implanted root.

The reimplantation procedure has two advantages . The coronal

portion of the root can be contoured without removing alveolar bone

and chair time is minimized at the surgery appointment.

Completing the endodontic procedure prior to extraction probably

decreases the amount of resorption (4) but increases the chair time and

difficulty of the procedure . In their study Simon and Kimura completed the

5
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endodontic procedures extraorally. Seven of the eighteen roots after

18 months demonstrated coronal resorption radiogr aphica1 ly~
2
~. In

the present study there was some evidence of resorption radiographi-

cally and this was readily evident histologically (Figures 5 and 7).

The resorption that occurred was not considered a disadvantage

in this model because it became inactive after 60 days . Resulting

ankylosis could conceivably be an advantage by preventing future

eruption and loss of the remaining alveolar ridge.

If the sealer had not been expressed from the coronal portion

of the roots more coronal bone may have formed. It was our impres-

sion while reading the histological specimens that the root canal

cement may have prevented bone formation coronal to the root segments .

The amount of inflammation surrounding the root canal sealer could

have been decreased by placing an amalgam filling in the canal orifice

or by staging the procedure in two steps to allow the sealer to harden.

Even in spite of the presence of inflammation new bone formed coronally

to the root in some cases (Figure 6).

As a result of this study it appears that submerging re~~planted

roots will shorten the clinical operative time but will introduce

resorptive processes into the procedure . Although the resorptive

processes stop at 60 days in our dog model , it cannot be recommended

for humans because of the unpredictable resorptive results of

reimplantation in humans .

SUMMARY

Root canal therapy was accomplished on the mandibular preniolars

of four dogs . These premolars were then extracted , contoured ,

6
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reimplanted and submerged . Resorption occurred up to 60 days ;

healing progressed satisfactorily with some evidence of coronal osseous

regeneration. Root canal sealer was expressed out the coronal orifice

after the roots were submerged. This sealer appeared to affect

normal healing over the coronal surface of the roots .
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TABLE I

New Bone Formation Over Endodontically Treated Reimplanted Roots

Scale 0 2 3

14 roots read 2 7 4 1

9 showed apposition 
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TABLE II

Infl ammation With Reimplanted Endodontic ally Treated Roots

Scale 0 1 2 3

Periapical 9 3 1 1

Pericoronal 3 
8 
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Figure 1. Thirty-day specimen with active surface resorption

(arrow) of cementum and dentin. (40X)

Figure 2. Photomicrograph of a fifty-five day specimen with

active surface resorption of cementum (c) and

dentin (d) and replaced by calcified tissue (t)

and area of connective tissue interface (ct).

Coronal dentin is ankylosed by new coronal bone (a).

(40 X)

Figure 3. Ninety-day specime n illustrating both surface

resorption (arrow) and replacement resorption (*).

Due to elastic recoil the gutta percha point

extruded from the canal . Inflammation (i) is

evident coronal to extruded gutta percha. (lOX)

Lingual (L); Buccal (B).

Figure 4. One-hundred-twenty-day specimen with scalloped

areas of resorption into dentin with replacement by

bone (*) in the coronal half. The apical half

exhibits surface resorption with replacement by

connective tissue (arrow). (lOX)

Figure 5. Radiograph of one-hundred-twenty-day specimen.

Figure 6. Photomicrograph of 45-day specimen with new

bone (b) formed coronally in spite of the

presence of inflammation. (32X)
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Fi gure 7. Mesial —distal radiograph showi ng the relative position

of the root in relation to the buccal (B) and lingua l (L)

cortical plates.
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