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ABSTRACT

The aim of the study was to evaluate the possible relationship
between the quality of restoration of the tooth crown, root canal
obturation and periapical status of endodontic teeth. A series of
X-ray images from randomly selected patient cards was studied
at the Dental Faculty of the Dnepropetrovsk Medical Academy.
A total of 1001 endodontically treated teeth restored by perma-
nent restoration were evaluated independently by two experts.
According to a predetermined set of radiographic criteria, the
technical quality of filling the root canals of the tooth was as-
sessed as good (GE) or poor (PE). In turn, the technical quality
of restoration of the tooth crown was also evaluated as good
(GR), or poor (PR). Then, the roots of the teeth and the sur-
rounding tissues were evaluated, and according to the available
treatment result were classified as successful or unsuccessful.
The success rate for all endodontic teeth was 66.4 % (n %o
1001). Teeth with root pins had a success rate of 72.7 % (n %o
527), the success rate of dental treatment without pins was
64.6% (mn %o 472). The two groups with technically good
endodontics had the highest success rates. In combination with
technically good restorations, the success rate was 82% (GE +
GR, 82 %), in the case of technically weak restorations, the suc-
cess rate was 72 % (GE + PR, 72 %). Two groups with techni-
cally bad endodontics combined with good restorations or poor
restorations had significantly lower success rates (PE + GR, 55
% and PE = PR, 57 %). When assessing the periapical status of
endodontic teeth, it was found that the quality of endodontic
treatment, evaluated radiographically, is much more important
than the quality of restoration of the crown of the tooth.

Key words: apical periodontitis; dental treatment; endodontic
treatment; periapical repair
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Jep>xaBHuiA 3aKaz «/IHIMponeTpoBCchKa MEINTHA aKaIeMist
MO3 Ykpaiau»

CTAH IIEPIAIIIKAJIBHUX TKAHUH 3YBIB
HICJA EHAOJOHTUYHOI'O JIKYBAHHS

Memoro Oocniosicenuss 6yna OYIHKA MOIICIUBO2O 38'A3KY MIdIC
sAKicmio GIOHO8IEHHA KOPOHKU 3Y0a, 00mypayiero KopeHegozo
KaHany i nepianukaibHuM cmamycom eHOOOOHMUYHO TIKOBAHUX
3y0i6. Bynu docniodceni cepii peHmeeHieCbKux 3HIMKIG 3 UNao-
K080 8UOPAHUX KAPMOK NAYIEHMI8 HA CMOMAMONOSIYHOMY pa-

Kyabmemi [[ninponempogcokoi meduunoi axaodemii. B yinomy
1001 enooooumuuno nikoganux 3y0i6, GIOHOGNEHI NOCMILHOIO
pecmaspayicto, OYiHIOBANUCA HE3ANENHCHO 080MA eKCHepMaMil.
3eiono 3a30aneciob 0bpanozo HaAOOPY peHMeeHONOIYHUX KpU-
mepiig, MexHiuHy SKIiCMb 3aNO6HEHHSI KOPEHeBUX KaHalié 3y6a
oyinrosanu sixk 006py (GE), abo noeany (PE). V ceoro uepey, me-
XHIUHQ SKICMb 8IOHOBNIEHHA KOPOHKU 3Y0a Max camo OYiHI8a-
naca ax 0oopa (GR), abo noeana (PR). I[lomim xkopinna 3y06is i
HABKOIUWIHI MKAHUHU OYIU OYiHeHI, | 8i0N0BIOHO 00 HASBHO20
pesynbmamy JKY8aHHs KIACUDIKY8ANUCs 5K YCniwHi abo Heyc-
niwHi. Tlokasuuk ycnixy 01s 6Cix eHOOOOHMUYHO MIKOBAHUX 3)-
6i6 cknas 66,4% (n %o +1001). 3y6u 3 Kopenesumu wmugpmamu
manu nokaznux yenixy 72,7% (n %o 527), ycniwnicme nikysamnis
3y6i6 6e3 wmugmis cxrara 64,6% (n %o 472). ¥V osox epyn 3
MEeXHIUHO 00OPOI0 eHOOOOHMIEIO OYIU HAUBUWI NOKAZHUKU YCNi-
xy. ¥V noeonanni 3 mexniuno 00bpumu pecmagpayisimu NOKA3HUK
yenixy cmanosue 82% (GE + GR, 82%), 6 pa3i oic mexuiuno no-
eanux pecmaspayiti nokasHuk ycnixy cmanosue 72% (GE + PR,
72%). [si epynu 3 mexuiuno no2anoio eHO0OOOHMEIO, 8 NOEOHAH-
Hi 3 0obpumu pecmaspayisimu, abo nocaHumu pecmaspayismu
manu 3nayno Hudicyi noxasuuku ycnixy (PE + GR, 55% i PE =
PR, 57%). IIpu oyinyi nepuanuxanbhoeo cmamycy eHooOOHmMu-
4HO JNIKOBAHUX 3Y0i8 3'cyeanocs, wo sSKicmb eHOOOOHMUUHO20
JIKYB8AHHSA, WO OYIHIOEMbCA PEHM2EHONI02IYHO 3HAYHO 6ANCIUBI-
wie, HidiC IKICMb 8IOHOBIEHHSI KOPOHKU 3Y0d.

Knrwuoei cnosa: nepio0onmum,; cmomamonociyne NiKy8aHHs,
eHOOOOHMUYHE NIKYBAHHA, NEPIANUKAIbHE 8I0HOBIEHHS.

P. A. Komenesckuii, P.B. Mameoos,
C.C. Koobwvinak, FO.C. I'ypves

TlocynapcTBeHHOE yupexIeHue «JHemponeTpoBcKas MEIHUIHH-
ckas akagemust M3 Ykpausb»

COCTOSIHUE NEPUATNTIUKAJIBHBIX
TKAHEM 3YBOB IMTOCJIE
SHJIOJOHTUYECKOI'O JIEUEHUA

Llenvto uccneoosanus OvLIA OYEHKA BO3MONICHOU CEA3U MEHCOY
Kauecmeom 80CCMAHOBNCHUs KOPOHKU 3y0a, obmiopayuell Kop-
He8020 KAHANA U NEPUANUKATLHBIM CIAMYCOM dHOOOOHMUYECKU
JleueHHvlx 3y606. Bouiu uccredosanvl cepuu peHmeeHOBCKUX
CHUMKO8 U3 CIYYAUHO GbIOPAHHLIX KAPMOUeK NAYUEHMO8 HA
cmomamonocuyeckom ¢paxynomeme [[Henponempogcrkoi meou-
yunckoul akademuu. B obweil croacnocmu 1001 sndodonmuue-
CKU NIeYeHHbIX 3Y008, 80CCMAHOGNIEHHbIE NOCMOAHHOU Pecmas-
payueti, OYeHUBAIUCH He3asucumo 08yms sxcnepmamu. Coenac-
HO 3apanee OnpeoeieHHOMY HAOOPY PEeHM2eHON02UHeCKUX Kpu-
mepues, mexHu4ecKoe Kayecmeo 3anoIHeHUst KOPHEeBbIX KAHANO8
3y6a oyenusanocy kax xopowee (GE), unu nioxoe (PE). B céoro
oyepedb, MmexHuyecKoe Kaiecmeao 80CCMaHO8NIeH sl KOPOHKU 3)-
ba max sce oyenusanocs kax xopouee (GR), unu nioxoe (PR).
3amem kopnu 3y606 u oKpydIcaroujue mKaHu ObLIU OYeHeHbl, U 6
COOMBEMCMBUU ¢ UMEIOWUMCSI Pe3YIbMamoM JeYeHusl KIacCU-
Guyuposanuce kak ycnewinvie uiu Heycnewmsie. Ilokazamens
ycnexa 0ns 6cex IHOOOOHMUYECKU JIeYeHHbIX 3Y008 cOCMasun
66,4 % (N %o 1001). 3v6u1 ¢ KopHebIMU WMUGmMamu umery no-
kazamenv ycnexa 72,7 % (N %o 527), ycnewnocmo neuenus 3y-
606 6e3 wmugmos cocmasuna 64,6 % (n %o 472). V deyx epynn
¢ mexHuyecku xopouiei dHO00OHmuUell ObLIU camble 8bICOKUE
nokazamenu ycnexa. B couemanuu c mexmuuecku xopowumu
pecmaspayuamu nokasamens ycnexa cocmaenan 82% (GE +
GR, 82%), 6 ciyuae oice mexnuyecku crabuix pecmagpayuii no-
kazamenv ycnexa cocmasnsin 72 % (GE + PR, 72%,). Jlse epyn-
nbl ¢ MexHUYecKu Nioxoll SHO00OHMuUell 8 COYemaHuu ¢ Xopo-
WUMU Pecmaspayusamu, uiu NIOXUMU Pecmaspayuamu umenu
3Hauumenvo bonee nuskue noxasamenu ycnexa (PE + GR, 55
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% u PE = PR, 57 %). Ilpu oyenxe nepuanuxanvhoco cmamyca
9HOOOOHMUYECKU NeHEHHbIX 3Y008 6bIACHUNOCD, YMO KAYeCHE0
9HOOOOHMUUECKO20 NIeYeHUs, OYEHUBAEMOe PEHMEEHON0SUYECKU
3HAYUMENLHO BAJICHEE, YeM KAUeCTBO 60CCIMAHOGIEHUS KOPOHKU
3y6a.

Knrouegvie cnosa: nepuodonmum, cmomamonocuyeckoe Jeve-
Hue, 9HO0OOHMUYECKOe JledeHie, NePUanuKaIbHoe 60CCMAaHO6-
JeHue.

Introduction. It is generally accepted that the
prognosis of endodontic treatment positively corre-
lates with the technical quality of root filling [1-4].
This seems logical in the sense that the root filling is
intended to create a bacterial tight seal on the root
canal, so oral bacteria cannot reach the periapical
tissues and cause disease. The materials that are
available to seal the root canal system are not
flawed, and a number of studies using different
methods have suggested that even seeming adequate
root fillers may not be effective over time [5-9].
Thus, in one of the in vitro studies of coronary leak-
age of root crops with absent coronal restorations,
bacterial products were found on the apex of the
teeth after 3 weeks [10]. Undoubtedly, a well-sealing
corona restoration is important for protecting the

root filling from the effects of the oral environment.
Ray & Trope [11] in a 1995 study attempted to de-
termine the relative importance of root filling and
crown repair in establishing and maintaining
periapical health in combination with endodontic
teeth. Probably somewhat unexpectedly, in their ma-
terial they found that the quality of crown repair was
significantly more important for the long-term suc-
cess of endodontic treatment than the quality of the
root filling itself [11].

This study is important because it is directly re-
lated to clinical therapy. At least to some extent, the
results undermine the fundamental understanding in
endodontics that it is the root filling that creates a
tight seal of the bacteria and that restoring the crown
maximally protects the root filling and completes the
restoration of the tooth in order to function [12].
Thus, it was It is considered that this issue is im-
portant enough, and it should be reviewed again.
The aim of this study was to duplicate Ray &
Trope's work [11] as much as possible, in order to
again study the relationship between the quality of
crown restoration, root filling and periapical health
of endodontic teeth.

Table 1

Success of endodontic treatment in a cross sectional study of dental school patients, Dnipropetrovsk

Medical Academy

n Failure Success Success in percent
Entire material 1001 326 665 66.4%
Teeth with posts 528 154 374 72.0%*
Teeth without posts 473 172 301 64.0%*

* The difference between the success rate of teeth with root canal posts and teeth without posts was not statistically significant

(P=0.025).

Material and methods. A cross-sectional study
was performed by examining full mouth radiographs
from randomly selected patient charts at the pros-
thetic dentistry department, Dnipropetrovsk Medical
Academy. The radiographs of the first 1001
endodontically treated teeth with a permanent resto-
ration were evaluated. Two independent observers
examined the radiographs using a X-ray viewer with
2X magnification. Teeth with and without posts
were examined. Multirooted teeth were categorized
by the root with the most incomplete root filling.
The teeth were grouped according to the radiograph-
ic qualities of the root filling and the coronal restora-
tion as follows:

Good endodontics: All canals obturated. No
voids present. Root filling ending between 2 mm
short of and 1 mm beyond radiographic apex.

Poor endodontics: Root filling ending more than
2 mm from radiographic apex. Root filling with
voids or canals not filled. Root filling poorly dimen-
sioned or poorly condensed.

Good restoration: Any permanent restoration
that appeared intact radiographically.

Poor restoration: Any permanent restoration
with radiographic signs of overhangs, recurrent de-
cay or open margins.

The radiographic appearance of the root and
surrounding structures was then evaluated and cate-
gorized as follows:

Success: Normal width of periodontal ligament
space. Normal appearance of surrounding bone.

Failure: Periradicular radiolucency.

Three observers (KA, LD, IP) were calibrated
according to the system of Halse & Molven [13].
The evaluation criteria were discussed before initia-
tion of the study. Forty-seven roots were used for
calibration in order to establish a uniform under-
standing and ap-plication of the criteria. One ob-
server selected the roots and 2 observers examined
the radiographs independently. Agreement was
reached in 61,7 %. Dis-agreement was dealt with by
joint discussion. If consensus was not reached, the
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third observer made the final decision. After the
study, 44 of the first roots that were examined were
re-examined. Agreement was reached in 79,5%. Af-
ter joint discussion there was 100 % agreement.

Differences between the groups were examined
statistically using the chi-square test. A P-value
_0.01 was considered to indicate statistically signifi-
cant differences.

Results. The success rate for all endodontically
treated teeth (n=1001) was 66.4 %. Teeth with root ca-
nal posts (=528 had a success rate of 72 % and teeth
without posts (n=473) had a success rate of 64 %. The
difference between the groups with and without posts
was not statistically significant (Table 1).

The treatment was rated as Good Endodontics
(GE) in 506 teeth. In this group the success rate was
78 %. The group with Poor Endodontics (PE) had a
success rate of 55%. The difference between the 2
groups was statistically significant (Table 2). 664
teeth were found to have Good Restorations (GR).
The endodontic success rate in this group was 72 %.

The group with Poor Restorations (PR) consisted of
338 teeth and the endodontic success rate in this
group was 64%. The difference between the 2
groups was statistically significant.

When the groups with Good Endodontics and
Good Restorations (GE=GR, n=364) were com-
bined, the success rate was 82 %. When the groups
Good Endodontics and Poor Restorations (GE=PR,
n=142) were combined, the success rate was 72%.
The difference between the 2 groups was statistically
significant (Table 3).

The teeth with Poor Endodontics combined with
the teeth with Good Restorations (PE=GR, n=299)
gave a success rate of 55% whereas the combination
of Poor Endodontics and Poor Restorations (PE=PR,
n=196) resulted in a success rate of 57%. The differ-
ence between the success rate with Good
Endodontics and Poor Endodontics was statistically
significant regardless of the quality of the coronal
restoration.

Table 2

Periradicular status of groups of teeth with good endodontic treatment, poor endodontic treatment,
good coronal restorations and poor coronal restorations

Endodontic treatment Coronal restoration n Failure Success Success in percent
GE Any 506 111 395 78%*
PE Any 495 216 279 55%*
Any GR 664 201 462 72%**
Any PR 338 126 212 64%**

GE=Good Endodontics; PE=Poor Endodontics; GR=Good Restoration; PR= Poor Restoration; Any=Any Quality.

*The difference between the success rate of teeth with Good and Poor Endodontics was statistically significant (P<0.001).
**The difference between the success rate of teeth with Good and Poor Restoration was stastistically significant (P<0.001).

Table 3

Success rate of endodontic treatment of good or poor quality in teeth with good
or poor coronal restorations

Endodontic treatment Coronal restoration n Failure Success Success in percent
GE GR 364 72 294 82%*
GE PR 142 41 101 72%*
PE GR 299 131 168 55%*
PE PR 196 85 111 57%*

GE=Good Endodontics; PE=Poor Endodontics; GR=Good Restoration; PR= Poor Restoration.
*The difference between the success rate with Good Endodontics and Poor Endodontics was statistically significant (P<0.0001) re-

gardless of the quality of the coronal restoration (GR or PR).

The teeth with Poor Endodontics combined with
the teeth with Good Restorations (PE=GR, n=299)
gave a success rate of 55 % whereas the combination
of Poor Endodontics and Poor Restorations (PE=PR,
n=196) resulted in a success rate of 57 %. The dif-
ference between the success rate with Good
Endodontics and Poor Endodontics was statistically
significant regardless of the quality of the coronal

restoration.

The results of the combined groups in teeth with
posts and without posts are shown in Tables 4 and 5.
The presence of a post did not affect the endodontic
success rate negatively in any of the combinations.
The lowest success rate (48 %) was found in the
combination Poor Endodontics and Poor Restora-
tions (PE=PR) in teeth without posts (Table 5).
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Table 4

Endodontic treatment Coronal restoration n Failure Success Success in percent
GE GR 205 33 172 84%*
GE PR 72 21 49 72%*
PE GR 154 66 87 55%*
PE PR 98 33 65 66%*

GE=Good Endodontics; PE=Poor Endodontics; GR=Good Restoration; PR= Poor Restoration.

*The difference between the success rate with Good Endodontics and Poor Endodontics was statistically significant (P_0.0001) re-
gardless of the quality of the coronal restoration (GR or PR).

Table 5

Periradicular status of the various groups of teeth without root canal posts

Endodontic treatment Coronal restoration n Failure Success Success in percent
GE GR 157 37 120 76%*
GE PR 72 21 51 72%*
PE GR 145 64 82 57%*
PE PR 98 51 47 48%*

GE=Good Endodontics; PE=Poor Endodontics; GR=Good Restoration; PR= Poor Restoration.

*The difference between the success rate with Good Endodontics and Poor Endodontics was statistically significant (P<0.0001) re-

gardless of the quality of the coronal restoration (GR or PR).

Discussion. The present study is a cross-
sectional study based on evaluation of radiographs.
Such a study has certain limitations (13£16), but
misinterpretations and misdiagnoses are known to be
fairly equally distributed so that the results will be
meaningful [17]. Also, the reliability of the present
results was strengthened by the fact that a large ma-
terial was studied.

The overall endodontic success rate was 66.4%.
This was in good agreement with the results of other
studies of this nature [11, 16, 18, 19]. Of considera-
ble clinical interest was the fact that the presence of
root canal posts did not negatively affect the out-
come of the endodontic treatment [20]. Because of
this, the groups of teeth with posts and without posts
were grouped together in the study of the relation-
ship be-tween the quality of the coronal restoration
and the root filling and periapical health.

Not unexpectedly the highest success rate (82%)
was found in the teeth diagnosed with Good
Endodontics and Good Restorations (GE+GR). In
the teeth diagnosed with Good Endodontics and
Poor Restorations (GE+PR) the success rate dropped
10% to 72%. This difference was statistically signif-
icant. Thus, the importance of a well sealing coronal
restoration for lasting success of endodontic treat-
ment that was stressed by the findings of Ray &
Trope [11] was evident in this study as well.

In the literature there is a consistent association
between periapical radiolucency and root canal fill-
ings of poor quality [for review, see 21]. This was
con-firmed by the present results. In the teeth diag-
nosed with Poor Endodontics the success rate
dropped and was the same regardless of the quality

of the coronal restoration (PE+GR, 55% and
PE+PR, 57%). Thus, if the root canal was not
properly obturated, the quality of the coronal resto-
ration had no bearing on the outcome of the endo-
dontic treatment. This finding was in agreement with
a recent study from Lithuania [22]. However, it was
in clear contrast to the findings of Ray & Trope [11]
who conclude that the quality of the coronal restora-
tion is significantly more important than the quality
of the root filling in securing periapical health.

Conclusion. The reasons for the discrepancies
in the results of the two studies are not immediately
clear. We tried to select a material as similar to the
American material as we could (dental school pa-
tients, Dnipropetrovsk Medical Academy versus
dental school patients, Temple University). Certain
differences in clinical technique might exist, but
since the evaluation criteria were very simple (Good
Endodontics vs Poor Endodontics and Good Resto-
ration v. Poor Restoration) it is unclear whether this
would have any bearing on the outcome of the stud-
ies. In any case, the findings of this study were clear.
The quality of the root filling was the most im-
portant factor for the outcome of endodontic treat-
ment. If the quality of the root filling was good, a
good restoration improved on the endodontic suc-
cess rate. However, if the quality of the root filling
was poor, the quality of the coronal restoration was
of no importance for the outcome of the endodontic
treatment.
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