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1. General Principles
The text of articles reporting original 
research is usually divided into Introduction, 
Methods, Results, and Discussion sections. 
This so-called “IMRAD” structure is not an 
arbitrary publication format but a reflection 
of the process of scientific discovery. 
Articles often need subheadings within 
these sections to further organize their 
content. Other types of articles, such as 
meta-analyses, may require different 
formats, while case reports, narrative 
reviews, and editorials may have less 
structured or unstructured formats.
 Electronic formats have created 
opportunities for adding details or sections, 
layering information, cross-linking, or 
extracting portions of articles in electronic 
versions. Supplementary electronic-only 
material should be submitted and sent for 
peer review simultaneously with the primary 
manuscript.

2. Reporting Guidelines
Reporting guidelines have been developed 
for different study designs; examples 
include CONSORT for randomized trials, 
STROBE for observational studies, PRISMA 
for systematic reviews and meta-analyses, 
and STARD for studies of diagnostic 
accuracy. Journals are encouraged to ask 
authors to follow these guidelines because 
they help authors describe the study in 
enough detail for it to be evaluated by 
editors, reviewers, readers, and other 
researchers evaluating the medical 
literature. Authors of review manuscripts are 
encouraged to describe the methods used 
for locating, select¬ing, extracting, and 
synthesizing data; this is mandatory for 
systematic reviews. Good sources for 
reporting guidelines are the EQUATOR 
Network and the NLM's Research Reporting 
Guidelines and Initiatives.

3. Manuscript Sections
The following are general requirements for 
reporting within sections of all study 
designs and manuscript formats.

     a. Title Page
General information about an article and its 
authors is presented on a manuscript title 
page and usually includes the article title, 
author information, any disclaimers, sources 
of support, word count, and sometimes the 
number of tables and figures.
 Article title. The title provides a 
distilled description of the complete article 
and should include information that, along 
with the Abstract, will make electronic 
retrieval of the article sensitive and specific. 
Reporting guidelines recommend and 
some journals require that information 
about the study design be a part of the title 
(particularly important for randomized trials 
and systematic reviews and meta-analyses). 
Some journals require a short title, usually 
no more than 40 characters (including 
letters and spaces) on the title page or as a 
separate entry in an electronic submission 
system. Electronic submission systems may 
restrict the number of characters in the title.
Author information: Each author's highest 
academic degrees should be listed, 
although some journals do not publish 
these. The name of the department(s) and 
institution(s) or organizations where the 
work should be attributed should be 
specified. Most electronic submission 
systems require that authors provide full 
contact information, including land mail and 
e-mail addresses, but the title page should 
list the corresponding authors' telephone 
and fax numbers and e-mail address. ICMJE 
encourages the listing of authors’ Open 
Researcher and Contributor Identification 
(ORCID).
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 Disclaimers. An example of a 
disclaimer is an author's statement that the 
views expressed in the submitted article are 
his or her own and not an official position of 
the institution or funder.
 Source(s) of support. These include 
grants, equipment, drugs, and/or other 
support that facilitated conduct of the work 
described in the article or the writing of the 
article itself.
 Word count. A word count for the 
paper's text, excluding its abstract, 
acknowledgments, tables, figure legends, 
and references, allows editors and reviewers 
to assess whether the information 
contained in the paper warrants the paper's 
length, and whether the submitted 
manuscript fits within the journal's formats 
and word limits. A separate word count for 
the Abstract is useful for the same reason.
 Number of figures and tables. Some 
submission systems require specification of 
the number of Figures and Tables before 
uploading the relevant files. These numbers 
allow editorial staff and reviewers to confirm 
that all figures and tables were actually 
included with the manuscript and, because 
Tables and Figures occupy space, to assess 
if the information provided by the figures 
and tables warrants the paper's length and 
if the manuscript fits within the journal's 
space limits.
 Conflict of Interest declaration. 
Conflict of interest information for each 
author needs to be part of the manuscript; 
each journal should develop standards with 
regard to the form the information should 
take and where it will be posted. The ICMJE 
has developed a uniform  conflict of interest 
disclosure form  for use by ICMJE member 
journals and the ICMJE encourages other 
journals to adopt it. Despite availability of 
the form, editors may require conflict of 
interest declarations on the manuscript title 
page to save the work of collecting forms 

from  each author prior to making an 
editorial decision or to save reviewers and 
readers the work of reading each author's 
form.

     b. Abstract
Original research, systematic reviews, and 
meta-analyses require structured abstracts. 
The abstract should provide the context or 
background for the study and should state 
the study's purpose, basic procedures 
(selection of study participants, settings, 
measurements, analytical methods), main 
findings (giving specific effect sizes and 
their statistical and clinical significance, if 
possible), and principal conclusions. It 
should emphasize new and important 
aspects of the study or observations, note 
important limitations, and not overinterpret 
findings. Clinical trial abstracts should 
include items that the CONSORT group has 
identified as essential. Funding sources 
should be listed separately after the 
Abstract to facilitate proper display and 
indexing for search retrieval by MEDLINE.
 Because abstracts are the only 
substantive portion of the article indexed in 
many electronic databases, and the only 
portion many readers read, authors need to 
ensure that they accurately reflect the 
content of the article. Unfortunately, 
information in abstracts often differs from 
that in the text. Authors and editors should 
work in the process of revision and review 
to ensure that information is consistent in 
both places. The format required for 
structured abstracts differs from  journal to 
journal, and some journals use more than 
one format; authors need to prepare their 
abstracts in the format specified by the 
journal they have chosen.
 The ICMJE recommends that 
journals publish the clinical trial registration 
number at the end of the abstract. The 
ICMJE also recommends that, when a
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registration number is available, authors list 
that number the first time they use a trial 
acronym  to refer to the trial they are 
reporting or to other trials that they 
mention in the manuscript. If the data have 
been deposited in a public repository, 
authors should state at the end of the 
abstract the data set name, repository 
name and number.

     c. Introduction
Provide a context or background for the 
study (that is, the nature of the problem  and 
its significance). State the specific purpose 
or research objective of, or hypothesis 
tested by, the study or observation. Cite 
only directly pertinent references, and do 
not include data or conclusions from  the 
work being reported.

     d. Methods
The guiding principle of the Methods 
section should be clarity about how and 
why a study was done in a particular way. 
Methods section should aim  to be 
sufficiently detailed such that others with 
access to the data would be able to 
reproduce the results. In general, the 
section should include only information that 
was available at the time the plan or 
protocol for the study was being written; all 
information obtained during the study 
belongs in the Results section. If an 
organization was paid or otherwise 
contracted to help conduct the research 
(examples include data collection and 
management), then this should be detailed 
in the methods.
 The Methods section should include 
a statement indicating that the research was 
approved or exempted from  the need for 
review by the responsible review committee 
(institutional or national). If no formal ethics 
committee is available, a statement 
indicating that the research was conducted 

according to the principles of the 
Declaration of Helsinki should be included.
  i. Selection and Description of 
Participants
Clear l y desc r ibe the se lec t ion o f 
observational or experimental participants 
(healthy individuals or patients, including 
controls), including eligibility and exclusion 
criteria and a description of the source 
population. Because the relevance of such 
variables as age, sex, or ethnicity is not 
always known at the time of study design, 
researchers should aim  for inclusion of 
representative populations into all study 
types and at a minimum  provide descriptive 
data for these and other relevant 
demographic variables. If the study was 
done involving an exclusive population, for 
example in only one sex, authors should 
justify why, except in obvious cases (e.g., 
prostate cancer).” Authors should define 
how they measured race or ethnicity and 
justify their relevance.

 ii. Technical Information
Specify the study's main and secondary 
objectives–usually identified as primary and 
secondary outcomes. Identify methods, 
equipment (give the manufacturer's name 
and address in parentheses ) , and 
procedures in sufficient detail to allow 
others to reproduce the results. Give 
references to established methods, 
including statistical methods (see below); 
provide references and brief descriptions 
for methods that have been published but 
are not well-known; describe new or 
substantially modified methods, give the 
reasons for using them, and evaluate their 
limitations. Identify precisely all drugs and 
chemicals used, including generic name(s), 
dose(s), and route(s) of administration. 
Identify appropriate scientific names and 
gene names.
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 iii. Statistics
Describe statistical methods with enough 
detail to enable a knowledgeable reader 
with access to the original data to judge its 
appropriateness for the study and to verify 
the reported results. When possible, 
quantify findings and present them with 
appropriate indicators of measurement 
error or uncertainty (such as confidence 
intervals). Avoid relying solely on statistical 
hypothesis testing, such as P values, which 
fail to convey important information about 
effect size and precision of estimates. 
References for the design of the study and 
statistical methods should be to standard 
works when possible (with pages stated). 
Define statistical terms, abbreviations, and 
most symbols. Specify the statistical 
software package(s) and versions used. 
Distinguish prespecified from  exploratory 
analyses, including subgroup analyses.

     e. Results
Present your results in logical sequence in 
the text, tables, and figures, giving the main 
or most important findings first. Do not 
repeat all the data in the tables or figures in 
the text; emphasize or summarize only the 
most important observations. Provide data 
on all primary and secondary outcomes 
identified in the Methods Section. Extra or 
supplementary materials and technical 
details can be placed in an appendix where 
they will be accessible but will not interrupt 
the flow of the text, or they can be 
published solely in the electronic version of 
the journal. 
 Give numeric results not only as 
derivatives (for example, percentages) but 
also as the absolute numbers from  which 
the derivatives were calculated, and specify 
the statistical significance attached to them, 

if any. Restrict tables and figures to those 
needed to explain the argument of the 
paper and to assess supporting data. Use 
graphs as an alternative to tables with many 
entries; do not duplicate data in graphs and 
tables. Avoid nontechnical uses of technical 
terms in statistics, such as “random” (which 
implies a randomizing device), “normal,” 
“significant,” “correlations,” and “sample.”
 Separate reporting of data by 
demographic variables, such as age and 
sex, facilitate pooling of data for subgroups 
across studies and should be routine, unless 
there are compelling reasons not to stratify 
reporting, which should be explained.

     f. Discussion
It is useful to begin the discussion by briefly 
summarizing the main findings, and explore 
possible mechanisms or explanations for 
these findings. Emphasize the new and 
important aspects of your study and put 
your finings in the context of the totality of 
the relevant evidence. State the limitations 
of your study, and explore the implications 
of your findings for future research and for 
clinical practice or policy. Do not repeat in 
detail data or other information given in 
other parts of the manuscript, such as in the 
Introduction or the Results section.
 Link the conclusions with the goals 
of the study but avoid unqualif ied 
statements and conclusions not adequately 
supported by the data. In particular, 
distinguish between clinical and statistical 
significance, and avoid making statements 
on economic benefits and costs unless the 
manuscript includes the appropriate 
economic data and analyses. Avoid 
claiming priority or alluding to work that has 
not been completed. State new hypotheses 
when warranted, but label them clearly.
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     g. References

 i. General Considerations Related 
to References
Authors should provide direct references to 
original research sources whenever 
possible. References should not be used by 
authors, editors, or peer reviewers to 
promote self-interests.Although references 
to review articles can be an efficient way to 
guide readers to a body of literature, review 
articles do not always reflect original work 
accurately. On the other hand, extensive 
lists of references to original work on a 
topic can use excessive space. Fewer 
references to key original papers often 
serve as well as more exhaustive lists, 
particularly since references can now be 
added to the electronic version of 
published papers, and since electronic 
literature searching allows readers to 
retrieve published literature efficiently.
 Do not use conference abstracts as 
references: they can be cited in the text, in 
parentheses, but not as page footnotes. 
References to papers accepted but not yet 
published should be designated as “in 
press” or “forthcoming.” Information from 
manuscripts submitted but not accepted 
should be cited in the text as “unpublished 
observations” with written permission from 
the source.
 A v o i d c i t i n g a “ p e r s o n a l 
communication” unless it provides essential 
information not available from a public 
source, in which case the name of the 
person and date of communication should 
be cited in parentheses in the text. For 
scientific articles, obtain written permission 
and confirmation of accuracy from  the 
source of a personal communication.
 Some but not all journals check the 
accuracy of all reference citations; thus, 
citation errors sometimes appear in the 
published version of articles. To minimize 
such errors, references should be verified 

using either an electronic bibliographic 
source, such as PubMed, or print copies 
from original sources. Authors are 
responsible for checking that none of the 
references cite retracted articles except in 
the context of referring to the retraction. 
For articles published in journals indexed in 
MEDLINE, the ICMJE considers PubMed 
the authoritative source for information 
about retractions. Authors can identify 
retracted articles in MEDLINE by searching 
PubMed for "Retracted publication [pt]", 
where the term  "pt" in square brackets 
stands for publication type, or by going 
directly to the PubMed's list of retracted 
publications.
 References should be numbered 
consecutively in the order in which they are 
first mentioned in the text. Identify 
references in text, tables, and legends by 
Arabic numerals in parentheses.
 References cited only in tables or 
figure legends should be numbered in 
accordance with the sequence established 
by the first identification in the text of the 
particular table or figure. The titles of 
journals should be abbreviated according 
t o t h e s t y l e u s e d f o r M E D L I N E 
(www.ncb i .n lm.n ih .gov/n lmcata log/
journals). Journals vary on whether they ask 
authors to cite electronic references within 
parentheses in the text or in numbered 
references following the text. Authors 
should consult with the journal to which 
they plan to submit their work.

 ii. Reference Style and Format
References should follow the standards 
summarized in the NLM's International 
Committee of Medical Journal Editors 
( ICMJE) Recommendat ions for the 
C o n d u c t , R e p o r t i n g , E d i t i n g a n d 
Publication of Scholarly Work in Medical 
Journals: Sample References webpage and 
detailed in the
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NLM's Citing Medicine, 2nd edition. These 
resources are regularly updated as new 
media develop, and currently include 
guidance for print documents; unpublished 
material; audio and visual media; material 
on CD-ROM, DVD, or disk; and material on 
the Internet.

     h. Tables
Tables capture information concisely and 
display it efficiently; they also provide 
information at any desired level of detail 
and precision. Including data in tables 
rather than text frequently makes it possible 
to reduce the length of the text.
 Prepare tables according to the 
specific journal's requirements; to avoid 
errors it is best if tables can be directly 
imported into the journal's publication 
software. Number tables consecutively in 
the order of their first citation in the text 
and supply a title for each. Titles in tables 
should be short but self-explanatory, 
containing information that allows readers 
to understand the table's content without 
having to go back to the text. Be sure that 
each table is cited in the text.
 Give each column a short or an 
abbreviated heading. Authors should place 
explanatory matter in footnotes, not in the 
h e a d i n g . E x p l a i n a l l n o n s t a n d a rd 
abbreviations in footnotes, and use symbols 
to explain information if needed. Symbols 
may vary from  journal to journal (alphabet 
letter or such symbols as *, †, ‡, §), so check 
each journal's instructions for authors for 
required practice. Identify statistical 
measures of variations, such as standard 
deviation and standard error of the mean.
 If you use data from  another 
published or unpublished source, obtain 
permission and acknowledge that source 
fully.

Additional tables containing backup data 
too extensive to publish in print may be 
appropriate for publication in the electronic 
version of the journal, deposited with an 
archival service, or made available to 
readers directly by the authors. An 
appropriate statement should be added to 
the text to inform  readers that this 
additional information is available and 
where it is located. Submit such tables for 
consideration with the paper so that they 
will be available to the peer reviewers.

 i. Illustrations (Figures)
Digital images of manuscript illustrations 
should be submitted in a suitable format for 
print publication. Most submission systems 
have detailed instructions on the quality of 
images and check them  after manuscript 
upload. For print submissions, figures 
should be either professionally drawn and 
p h o t o g r a p h e d , o r s u b m i t t e d a s 
photographic-quality digital prints.
 For X-ray films, scans, and other 
diagnostic images, as well as pictures of 
pathology specimens or photomicrographs, 
send high-resolution photographic image 
files. Since blots are used as primary 
evidence in many scientific articles, editors 
may require deposition of the original 
photographs of blots on the journal's 
website.
 Although some journals redraw 
figures, many do not. Letters, numbers, and 
symbols on figures should therefore be 
clear and consistent throughout, and large 
enough to remain legible when the figure is 
reduced for publication. Figures should be 
made as self-explanatory as possible, since 
many will be used directly in slide 
presentat ions . T i t les and deta i led 
explanations belong in the legends—not on 
the illustrations themselves.
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Photomicrographs should have internal 
scale markers. Symbols, arrows, or letters 
used in photomicrographs should contrast 
with the background. Explain the internal 
scale and identify the method of staining in 
photomicrographs.
 Figures should be numbered 
consecutively according to the order in 
which they have been cited in the text. If a 
figure has been published previously, 
acknowledge the original source and 
submit written permission from the 
copyr ight ho lder to reproduce i t . 
Permission is required irrespective of 
authorship or publisher except for 
documents in the public domain.
 In the manuscript, legends for 
illustrations should be on a separate page, 
with Arabic numerals corresponding to the 
il lustrations. When symbols, arrows, 
numbers, or letters are used to identify 
parts of the illustrations, identify and 
explain each one clearly in the legend.

     j. Units of Measurement
Measurements of length, height, weight, 
and volume should be reported in metric 
units (meter, kilogram, or liter) or their 
decimal multiples.

 Temperatures should be in degrees 
Celsius. Blood pressures should be in 
millimeters of mercury, unless other units 
are specifically required by the journal.
 Journals vary in the units they use 
for report ing hematologic, c l in ical 
chemistry, and other measurements. 
Authors must consult the Information for 
Authors of the particular journal and should 
report laboratory information in both local 
and International System of Units (SI).
 Editors may request that authors 
add alternative or non-SI units, since SI 
units are not universally used. Drug 
concentrations may be reported in either SI 
or mass units, but the alternative should be 
provided in parentheses where appropriate.

     k. Abbreviations and Symbols
Use only standard abbreviations; use of 
nonstandard abbrev iat ions can be 
confusing to readers. Avoid abbreviations in 
the title of the manuscript. The spelled-out 
abbreviation followed by the abbreviation 
in parenthesis should be used on first 
mention unless the abbreviation is a 
standard unit of measurement.
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L e v e l  o f  r o o t  c a n a l  f i l l i n g  o f  t h e  p r e v i o u s  t r e a t m e n t  a n d 
s u c c e s s f u l  e n d o d o n t i c  r e t r e a t m e n t 

ORIGINAL ARTICLE BY

Somphongs  Sripratipbundit, D.D.S.
Dental  Department, Uthaitani  Hospital, Thailand

ABSTRACT

OBJECTIVE
To  identify the relationship between level of root canal filling of the previous treatment and successful endodontic 
retreatment. 

METHODS
A retrospective  cohort study was conducted by reviewing medical records   of patients  with condition of endodontic 
retreatment coming to Uthaitani  Hospital between 2011 and 2014. Data regarding level of root canal filling of the 
previous treatment as  well as  data from clinical examination and radiographic findings of the teeth were  extracted 
from the records. The primary outcome of the study was successful endodontic retreatment. 

RESULTS
Forty nine cases with 49 teeth were  reviewed. The success rate was 67.3% for the  retreatment. Using level root canal 
filling 0.5-1.0 mm of the previous treatment as the  reference, level of root canal filling at 1.1 to 2.0 mm (adjusted 
odds ratio (AOR), 0.60; 95% confidence  interval (CI), 0.90 to 4.09), more  than 2 mm (AOR, 0.26; 95% CI, 0.03 to 
2.02)  or filling to the apex or overfill (AOR 0.30; 95% CI, 0.01 to 9.56)  were found not to be associated with 
successful endodontic retreatment. Moreover, male  sex, aged more than 45 years or older, molar, good quality of 
root canal filling and radiological findings  of rarefaction were  also  found not to  be  associated with the  successful 
retreatment.

CONCLUSION
Level of root canal filling of the previous treatment were not associated with successful endodontic retreatment. 
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Failure of endodontic treatment can lead to  pain, 
swelling and draining sinus tract.1 It is asserted that 
persistent or reintroduced microorganisms  are  the  
major cause  of root canal failure.2 The  other causes 
include iatrogenic procedural error such as  poor 
access cavity design, untreated canal, poorly cleaned 
o r o b t u r a t e d c a n a l , 3 , 4 c o m p l i c a t i o n s  o f 
instrumentation e.g., ledges, perforations, or 
separated instruments,5  and overextensions  of root 
–filling materials.6   Coronal leakage  has also been 
blamed for posttreatment disease  as  have  persistent 
intracanal and extracanal infection and radicular cyst.
7-11 There  are many treatment options  including 
endodontic retreatment, endodontic surgery or tooth 
extraction.12

 Endodontic retreatment is  usually the  first 
option for treatment, if the endodontic retreatment is 
fail, dentist should consider alternative option 
treatment. Endodontic retreatment is  the difficult 
treatment and it must inquire into the  cause of 
disease.12 Many studies  reported that the success 
rate of initial endodontic treatment was range 
between 86 and 98%.13,14 The  success rate may 
depend on differences in experimental design and 
clinic procedures, criteria for evaluation of the 
periapical healing, and the length of the 
postoperative observation period.15 The previous 
three studies reported that endodontic retreatment 
had less success  rate than that of initial endodontic 
treatment, ranging from  62 to 85%.15-17 The study of 
Bergenholtz G et al. reported that retreatment carried 
out because of technical inadequacies  alone were 
successful in 94% of the cases.18 The study of Sjogren 
U et al., 15 Imura et al.17 found that factors 

influencing lower success rate were pretreatment 
rarefaction, level of root canal filling more than 2 
mm and poor quality of root canal filling by 
measurement adequate root canal filling. However, 
most of the studies was conducted in the Western 
countries  with no reports  from Asian patients. Thus, 
this study aim was to identify the  relationship 
between level of root canal filling and successful 
endodontic retreatment.

Study design and oversight
This was a retrospective cohort study determining 
the  relationship between level of root canal filling 
and successful endodontic retreatment. We reviewed 
medical records  of those with endodontic 
retreatment visiting Uthaithani Hospital between 
2011 and 2014 without no exclusion criteria. The 
procedure  of endodontic retreatment is  sterile 
technique that begins  by removing old restoration 
especially leakage crown, then removing caries and 
crack line for eliminate route  of microorganism 
penetrating to root canal. After that, removing 
foreign body and root canal filling, cleaning and 
shaping root canal. Finally, filling root canal 
adequately and proper length. 

Data collection
Data regarding level of root canal filling from 
radiological findings  as well  as  patients’ sex, age, 
history and oral examination of tooth position, tooth 
radiographic findings for quality of root canal filling, 
and rarefaction were reviewed and recorded onto 
spreadsheet for data analysis. All patients  were asked 
about posttreatment pain and tenderness  of tooth. 

18
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Table I. Potential factors associated with successful endodontic retreatmentTable I. Potential factors associated with successful endodontic retreatmentTable I. Potential factors associated with successful endodontic retreatmentTable I. Potential factors associated with successful endodontic retreatmentTable I. Potential factors associated with successful endodontic retreatment

  Factor

Successful 
endodontic 
retreatment

No. (%)

Failed endodontic 
retreatment

No. (%)

Crude odds 
ratio (95% 
confidence 

interval)

Adjusted odds 
ratio (95% 
confidence 

interval)

Male sex 13 (39) 4 (25) 0.51 (0.14-1.94) 1.03 (0.20-5.39)

Age 45 years or older 15 (45) 10 (30) 0.57 (0.17-1.91) 3.42 (0.61-19.04)

  Molar 25 (75.8) 15 (93.8) 0.21 (0.24-1.83) 0

Good quality of root canal filling 33 (100) 11 (69) 0 0

  Radiological findings of rarefaction of root canal 9 (27) 8 (50) 0.38 (0.11-1.3) 0.35 (0.06-2.00)

  Level of previous root canal filling-mm

     0.5-1.0 18 (55) 5 (31) Reference Reference

1.1-2.0 10 (30) 5 (31) 0.56 (0.13-2.40) 0.60 (0.90-4.09)

        >2.0 4 (12) 4 (25) 0.28 (0.51-1.57) 0.26 (0.03-2.02)

To apex, overfill 1 (3) 2 (13) 0.14 (0.01-1.86) 0.30 (0.01-9.56)

  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation
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Data regarding of clinical examination were from the 
evaluation of two dentists in relation to percussion, 
mobility of teeth, swelling and draining sinus  tract. 
Radiological findings were measured with a ruler, 
view box and magnifying glass for examine 
periapical lesion, level of root canal filling and 
quality of root canal filling. Dr.IB Bender’s19 criteria 
was  used to judge the  success rate  of endodontic 
retreatment. 

Outcomes
The  primary outcome of the study was  successful 
endodontic retreatment which defined by absence of 
pain or swelling, no  sinus tract , no loss of function 
and radiographic evidence  of an eliminated or 
arrested area of rarefaction after 6 to 24 months.19 If 
one of the following occurred, i.e., pain or swelling, 
sinus tract, loss  of function, radiographic evidence of 
an increased or same size area of rarefaction after 6 
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to 24 months, periapical lesion with radiolucency 
area after treatment, we  would consider as  failure 
for treatment

Statistical analysis
Descriptive statistics  were  used to summarize  data 
interpreting using frequency, percentage, mean, 
standard deviation, median and interquartile range 
Crude odds ratio (COR) and adjusted odds  ratio 
(AOR) were  used to  identify the relationship 
between level of root canal filling and Successful 
rate of endodontic retreatment 

Record of 49 teeth from 49 patients were reviewed. 
Most of them were female with aged less  averagely 
younger than 45 years old (Table 1).  Most of the 
teeth were  molar.  Good quality of filling were found 
in all cases  of successful endodontic retreatment. 
Moreover, level of previous filling in most of the 
teeth were  between 0.5-1.0 mm. Comparing 
between the  those with successful endodontic 

retreatment and those  with fail retreatment, the 
former tended to have  higher proportion of male 
gender, anterior or premolar teeth, good quality of 
filling and less proportion of those with rarefaction 
of root canal form radiological findings. 
 The success rate was  67.3% for the 
retreatment. Using level root canal filling 0.5-1.0 
mm of the  previous treatment as  the reference, level 
of root canal filling at 1.1 to 2.0 mm (adjusted odds 
ratio  (AOR), 0.60; 95% confidence interval (CI),  0.90 
to 4.09), more than 2 mm (AOR, 0.26; 95% CI,  0.03 
to 2.02)  or filling to the  apex or overfill (AOR 0.30; 
95% CI, 0.01 to 9.56)  were found not to be 
associated with successful endodontic retreatment. 
Moreover, the  following factors were also found not 
to be  associated with the successful retreatment; 
male sex (AOR, 1.03; 95% CI 0.20 to  5.39),  aged 
more than 45 years  or older (AOR, 3.42; 95% CI 
0.61 to 19.04), molar, good quality of root canal 
filling and radiological findings of rarefaction (AOR, 
0.35; 95% CI 0.06 to 2.00)  were also found not to 
be  associated with the  successful retreatment. Table 
2 shows the possible causes  of failed endodontic 
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Table 2. Possible causes of failed endodontic retreatmentTable 2. Possible causes of failed endodontic retreatment

  Possible causes No. (%)

Pain or swelling of gum 5 (31)

Crown root fracture 3 (19)

  Vertical root fracture 3 (19)

Inadequate root filling or underfill 3 (19)

  No changes in size of radiological findings of rarefaction of root canal 2 (13)

RESULTS
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retreatment. Pain or swelling of gum were the  major 
cause  (31%)  followed by fractures, inadequate root 
filling and no changes in size of radiological findings 
of rarefaction of root canal 

Principal findings
From 49 cases, the success  rate was more  than a half 
of the retreatment. Using level root canal filling 
0.5-1.0 mm as the reference,20,21 level of root canal 
filling at 1.1-2.0 mm, more than 2 mm or filling to 
the  apex or overfill were  found not to be associated 
with successful endodontic retreatment. Moreover, 
male sex, aged more  than 45 years or older, type  of 
teeth, good quality of root canal filling and 
radiological findings  of rarefaction were also found 
not to be associated with the successful retreatment.

Strengths and limitations
To  our knowledge, this  is  the  first study identify the 
relationship between level of root canal filling and 
successful endodontic retreatment in Asian 
population. However, regarding the retrospective in 
nature, the conclusion might be affected by the 
validity of available data. Moreover, the sample of 
the  present study was  relatively small, thus, the 
conclusion might not be well estimated. The 
treatment and evaluation were also  done by a 
separate  team of dentists, variation might be 
inevitable. long-term follow up window was 
suggested.  

Comparison with other studies
In the  presents study, the success rate was  67.3% for 
the  endodontic retreatment. Our findings  were 

consistent with the three  previous studies by Sjogren 
U, et al,15  de Chevigny C,  et al,22 and Imura N, et al.17 
which revealed that success rate were  approximately 
61.7%, 83% and 85.9%, respectively. Little 
differences  might be due to the  the variety of their 
study designs. Moreover, the length of study period 
was  also  important as  it influenced success  of 
endodontic retreatment in term of allowing more 
wound healing overtime.23   It also suggested that 
nonsurgical retreatment may have higher success 
rate with follow-up period between 4 to  6 years.23 

However, the present study was  done over four years 
with averagely 2 years  of follow-up period. In the 
current study, we found that the level root canal 
filling was not associated with the successful 
endodontic retreatment. Our findings  were  similar to 
that of Sjogren U et al which indicating that the 
apical level of root canal filling had no  significant 
influence on the  outcome of retreatment.15   In the 
present study, none of evaluated factors 
demonstrated the  association with successful 
endodontic retreatment. Nonetheless, to our 
knowledge, no previous literatures  suggested any 
factors influenced the  higher success  rate of 
endodontic retreatment. 

Conclusion and implications
Level of root canal filling were found not to be 
associated with successful endodontic retreatment. 
However, regarding the small sample  of the present 
study, the author suggested for larger prospective 
cohort study for better evaluation of the  relationship 
between the  level of root canal filling and successful 
endodontic retreatment. However, if it is  possible, a 
large randomized controlled trial might be  a better 
option for a most precise  estimation of the 
relationship.
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Boonsak Hanterdsith, M.D., LL.B., Thai Barrister-at-Law
Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima, Thailand

ABSTRACT

OBJECTIVE
To  evaluate the the  levels of confidence  and difficulty before  and after the course of forensic medicine from the 
students’ perspective.

METHODS
This was a cross-sectional, before and after (pre- and post-class)  study to evaluate  the levels  of confidence  and 
difficulty to practice forensic medicine from students’ perspective  using structured, self-administered questionnaires 
in sixth year medical students at Maharat Nakhon Ratchasima Hospital, Thailand. 

RESULTS
There were 47 medical students with 100% response rate. Their interest in forensic medicine was moderate. Levels 
of confidence to perform external postmortem examination post-class  was  significant higher than that of pre-class 
(P<0.01). Levels of difficulty were, however, not reportedly lower in post-class  than that of pre-class. The level of 
confidence  for estimation time of death post-class was  higher significantly than that of pre-class, nonetheless, their 
post-class confidence levels after lecture-only and after lecture with practice with dead body was relatively similar.

CONCLUSION
Levels of confidence was  higher in post-class score than that of pre-class after 31 hours course  in forensic medicine 
while levels of difficulty was not reportedly lower in post-class score. 
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Forensic medicine  is a multidisciplinary approach 
involving with medical and and non-medical 
personnel. Teaching forensic medicine can cover 
various subjects such as postmortem examination and 
autopsy,  laws  and ethics,  toxicology, clinical forensic 
medicine  and forensic psychiatry. Postmortem 
examination is one  of roles  for doctor enforced by 
procedural criminal law.1 Postmortem examination is 
one of the duty for Thai doctors  especially those  in rural 
hospitals1 as it is required to achieve the  purpose of 
Thai law.2 

 Forensic medicine  courses are varied from 
country to  country but usually taught at undergraduate 
level.3-8 The  most common methods for teaching is  still 
lecture.9 Six hours  is the  minimum learning period 
that students  feel ready for post-mortem external 
examination with at last four different bodies to allow 
the  students expose  to  enough variety  of cases.3 In 
Maharat Nakhon Ratchasima Hospital, forensic 
medicine is  taught in the  period of 31 hours  in five 
days; 28 hours  for lecture and 3 hours for postmortem 
examination together with autopsy, but not all of them 
have a chance to attend the  examination.10 The aim of 
this study is  to  evaluate  the the  levels  of confidence 
and difficulty before  and after the  course of forensic 
medicine from the students’ perspective.

Study design
This was a cross-sectional, pre- and post-class study to 
assess  levels of confidence and difficulty from 
students’ perspective in practicing forensic medicine.

Participants and study site
The  participants were  all sixth-year medical students  
rotated to study 5-day course  of forensic medicine at 
Maharat Nakhon Ratchasima Hospital, affiliated with 
Mahidol University, Thailand.

Data collection
We used structured questionnaires containing 
questions regarding levels of confidence and difficulty 
in practicing forensic medicine  administered by the 
students themselves. The  questionnaire  was applied 
before the  first lecture and again after the last lecture. 
The  basic variables  as  well as their interests in forensic 
medicine were  also collected in the  first part of the 
questionnaire. Levels of their confidence  to undertake 
postmortem examination especially estimation time of 
death and difficulty to  investigate with each type of 
cases in the students’  perspective were collected in the 
later part using numeral rating scale  was  used for 
grading levels of confidence and difficulty.  

Statistical analysis
Number and percentage were used to summarize 
basic information. Wilcoxon sum rank test was  used to 
analyze the  difference levels  of confidence  and levels 
of difficulty  between pre-class and post-class.  Statistical 
significance  was considered when P<0.05. All analysis 
was performed using STATA SE version 12.0.

Overall, 47 students  replied the  given questionnaire 
with the response  rate of 100%, 31 were  male and 
their median age was  23 years old. Forty one students 
had to be general practitioners  in the  rural hospital, 
four would be further their studying to be specialists. 

METHODS

INTRODUCTION

RESULTS
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 Figure  1 shows types of body found which 
aslo  the topics for teaching. We found that the  major 
cause  of unnatural death in the study period was traffic 
injury-related death followed by unknown cause  of 
death. There  was  no case of death from burn, hanging 
and sudden infant death during the study period.
 Interest in forensic medicine  was moderate.    
Level of interest pre-class and post-class  was  relatively 
similar (Table  1).  It also  found that the levels  of 
confidence  in post-class  to do external examination on 
a dead body classified by types  of death was 
significantly higher than that of pre-class (P<0.01). 
Traffic injury-related death was the  most common cases 
found during the study period. However, levels of 
confidence  for the students  to deal with death bodies 
from traffic injury and the  others  were relatively 
similar. However,  levels  of difficulty  to deal with the 
topic-based type  of body post-class were  not significant 
difference from that of pre-class. 
 

 Table  2 shows  that the level of confidence  for 
time of death estimation from students perspective.It  
found that level of confidence  in post-class  was higher 
than that of pre-class significantly (P<0.01). 
Nonetheless, there  was  no significant difference 
between the post-class  level score between that of 
lecture-only and lecture with practice with dead body. 
 

In the present study, levels  of confidence was higher in 
post-class score than that of pre-class after the short 
course in forensic medicine  while levels of difficulty 
was  not reportedly lower in post-class  score. The  level 
of confidence for time  of death estimation post-class 
was significantly higher than that of pre-class, 
however, their post-class confidence levels after 
lecture-only and after lecture  with practice with dead 
body study was relatively similar.

  Figure 1. Types of body found in the study period of 2012 to 2014.

 DISCUSSION
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  Table 1. Pre-and post-class level score  Table 1. Pre-and post-class level score  Table 1. Pre-and post-class level score  Table 1. Pre-and post-class level score

  Domain Pre-class Post-class P Value

Median (interquartile range) level scoreMedian (interquartile range) level score

Interest in forensic medicine 6 (5-8) 7 (6.0-7.5) 0.068

Levels of confidence to perform external examination of death body to certify

     Suicide 3 (1.5-5.0) 7 (6-8) <0.01

       Homicide 3 (1-4) 7 (6-8) <0.01

     Accident 4 (2-5) 7 (7-8) <0.01

       Animal attack 4 (2-5) 7 (6-8) <0.01

     Unknown cause of death 3 (1-4) 7 (6-8) <0.01

  Levels of difficulty regarding type of body found

    Gunshot injury 5 (3.5-7.0) 6 (5-7) 0.058

            Suspected suicide 5 (3-7) 6 (5-7) 0.232

          Suspected homicide 5 (3.5-8.0) 6 (5-7) 0.529

            Undetermined manner 5 (3.5-8.0) 6 (5-7) 0.587

     Sharp force injury 5 (3.5-6.0) 6 (3.0-7.5) 0.164

       Burn/scalds 5 (2.5-6.0) 6 (3.5-8.0) 0.047

     Immersion death/drowning 5 (3.5-6.0) 6 (4.5-7.5) 0.097

       Hanging 5 (3-6) 6 (3.5-7.5) 0.067

       Traffic injury 5 (2.5-6.0) 6 (3.0-7.5) 0.187

       Fall from height/fallen down 5 (3-6) 6 (4-7) 0.096

       Poisoning/drug overdose 5 (3-7) 6 (5-7) 0.095

       Sudden infant death 5 (3.5-8.0) 6 (5-7) 0.421

       Unknown cause of death 6 (3.5-8.0) 7 (5-7) 0.193
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   Table 2. Level of confidence in time of death estimation   Table 2. Level of confidence in time of death estimation   Table 2. Level of confidence in time of death estimation   Table 2. Level of confidence in time of death estimation

  Topic Post-class level scorePost-class level score P Value

Lecture only Lecture with practice

Time to death <0.01

     Pre-class 5 (4-6) 5 (3.5-6.0)

     Post-class 7 (6-8) 7 (5.5-8.0)

 Our findings  showed that overall  interest in 
forensic medicine  of the  students  was moderate and 
this was similar to the previous study.3 However, their 
interest did not increase after the  course. This might be 
due to   unpleasant feeling during the  course  especially 
during autopsy which has often been stated.7,11,12 
However, the subject was  still of students’ interest due 
to its  usefulness especially for those who have  to  work 
in rural hospitals after their graduations. 
 In the present study, levels of confidence 
increased after the  course comparing to  that of before 
the  course when they were still naive  to forensic 
medicine. The findings was similar to that of previous 
study.3 In the Article 148 of the Thai Procedural 
Criminal Code of Laws has  stated that if there  is a 
clear,  or any other reason to  suspect that any person 
die of unnatural causes, or die while in custody, there 
must be  a postmortem examination unless  death by 
legal execution.1 Death by unnatural causes  was found 
in approximately  3% of cases.13 Postmortem 
examination has to be initiated by police  department 
while  role  of the doctor in this  article is to identify 
causes  of death, and this  is  one the  most difficult 

practice for all doctors with the  external examination 
only as  28% of cases  would be  wrong without autopsy 
examination by experienced forensic pathologists.13 
 In contrary, levels  of difficulty to  practice  
forensic medicine regarding topic of lecture  for 
postmortem examination had not changed much after 
the  course. This  might be  due to the fact that external 
examination is not enough in some cases, an autopsy 
is  still required for better identifying causes  of death as 
mentioned earlier. 
 To  our knowledge, this  is the  first study 
demonstrates that lecture alone can improve level of 
confidence  for estimation time of death as it is  one  of 
the most important issues during the scene 
investigation. The students  can do it using postmortem 
changes. However, in the present study, there was  no 
difference  between lecture  only and lecture and 
practice the death body. This might be due  to limited 
opportunities  for student to  practice  with corpses in 
limited time of the  5-day course. Postmortem autopsy 
can benefit the student beyond forensic medicine, it 
also  students’ affection, their cognition as  well as 
clinical practice.4,6,11,12
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 In conclusion, levels  of confidence  to practice   
forensic medicine  increased after the course while 
levels  of difficulty to practice forensic medicine  were 
similar between that before and after the  course. Due 
to limitation of cases exposure for the students, we 

suggested that course  re-arranging into small groups 
throughout the  year would allow the  students to 
expose more varieties of cases. Web-based course is an 
option which also has been described elsewhere for for 
its ability to increase learners’ confidence.14
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ABSTRACT

OBJECTIVE
To  compare  the  hazard rates regarding all-cause  mortality in those with conservative  treatment and peritoneal 
dialysis (PD) in elderly patients in with end-stage renal disease (ESRD). 

METHODS
A retrospective  cohort study was conducted at Surin Hospital,  Thailand. The present study included patients with 
ESRD aged 60 years  old or older who visited the  hospital between 2008 and 2014. Baseline demographic and 
clinical data were collected reviewed and collected in both those with peritoneal dialysis (PD) and conservative 
treatment. The primary outcome was all-cause mortality. Secondary outcomes were disease specific mortality.

RESULTS
One hundred and sixty nine  patients  were included in the analysis; 62 in PD group and 107 in conservative 
treatment group. The former had longer survival both in term of mean survival time (32.4 vs. 19.9 months)  and 
median survival time  (26.3 vs. 15.3 months) (P=0.004). All-cause mortality rate was not lower in the PD group (HR, 
0.21; 95% CI,  0.03 to 1.82). From the  subgroup analysis, those  with aged more  than 65 years  old would benefit 
from the PD (HR, 0.016; 95% CI, 0.001 to  0.426). Moreover, those with GFR less  than 7-ml/mim/1.73m2 were 
another group of patients that would benefit from the PD. (HR, 0.001; 95% CI, 0.001 to 0.394).

CONCLUSION
Elderly patients  with ESRD treated with PD did not have better outcomes  regarding all-cause mortality comparing to 
those treated conservatively. 
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There were  114,813 cases of end stage renal disease 
(ESRD) reported by the  United State Renal Data 
(USRDS) in 2012, especially an increase  in number 
of elderly ESRD patients.1 The total number of elderly 
patients required renal replacement therapy 
increases  due to longer life  expectancy.2 However, 
there  is  no definite  optimal modality of renal 
replacement therapy for elderly patients.3 The early 
French study performed suggested that peritonial 
dialysis  (PD) is suitable  for elderly patients.4 There 
are several studies  supporting that survival rate  is 
higher in those with PD.5-8 However, some  studies 
reported the opposite  findings9.10 leading to the 
controversy on the suitable treatment for ESRD. 
Therefore, the  aim of this study is to investigate the 
optimal treatment options between PD and 
conservative treatment in Thai elderly ESRD patients.

Study design
A retrospective  cohort study was  conducted to 
evaluate  the  all-cause  mortality of elderly patients 
with ESRD undergoing either PD or conservative 
treatment at Surin Hospital, Thailand between June 
2008 and June 2014.

Patients
We  reviewed medical records of those with following 
criteria; (i)  patients  with ESRD which was defined as 
eGFR≤15 ml/min/1.73m2 by Cockoft-Gault 
equation11 and who  participated in the education 
program for peritoneal dialysis  preparation and (ii) 
aged 60 years  old or older. They were  excluded if 
they were receiving hemodialysis, undergoing 

kidney transplantation or receiving either PD or 
conservative  treatment with a treatment time  of less 
than 3 months  when this study was  commenced in 
June 2008. All data was retrieved from the medical 
record from database of Surin Hospital. In case of 
lost to  follow-up, the  vital state  (defined as alive  or 
dead)  of each patient was requested from Surin 
Registration Office.

Outcomes
The  primary outcome was defined as all-cause 
mortality. The secondary outcomes were death from 
sepsis,  death from cerebrovascular diseases, death 
from volume  overload and death from ischemic 
heart disease e.g., myocardial infarction and stroke. 
systemic infection and determine the risk factor of 
death. These outcomes were  analyzed to determine 
the  most appropriate treatment in elderly ESRD 
patients.

Statistical analysis
All data were recorded using double entry approach 
and analyzed by statistical software package. 
Frequency tables  for all variables were generated to 
identify the wild values prior to the analysis. Data 
were described as (i)  number and percentage  for 
categorical variables, (ii)  mean and standard 
deviation (SD)  for normally distributed scale 
variables,  and (iii)  median and interquartile range 
(IQR) for non-normally distributed scale  variables. 
Chi-square, Fisher’s  exact test, independent t-test 
and Mann-Whitney U test were  used where 
appropriate. Outcomes were interpreted using 
adjusted hazard ratio  (HR)  and its  95% confidence 
interval (CI). Survival analysis was computed using 
the  Kaplan-Meier estimation and the  Cox-
proportional hazard regression to identify  hazard 
factors affecting the outcomes.
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Table I. Characteristics of the patientsTable I. Characteristics of the patientsTable I. Characteristics of the patientsTable I. Characteristics of the patients

  Characteristics Peritoneal 
dialysis (N=62)

Conservative 
treatment 
(N=107)

P Value

Male-no. (%) 28 (45.2) 41 (38.3) 0.419

Age-yr <0.001

       Median 65 72

     Interquartile range 61-71 68-77

  Underlying disease-no. (%)

       Hypertension 47 (75.8) 37 (34.6) <0.001

     Diabetes 32 (51.6) 46 (43.0) 0.337

      Renal stone 1 (1.6) 0 0.367

        Gout 6 (9.7) 1 (0.9) 0.010

  Dyslipidemia 2 (3.2) 0 0.133

  Serum blood urea nitrogen-mg% <0.001

       Median 36 57

        Interquartile range 29.4-56.0 44.8-75.8

Serum creatinine-mg% 0.945

        Median 7.0 7.3

    Interquartile range 5.3-9.6 4.9-10.2

  Glomerular filtration rate-ml/min/1.73m2 0.020

<7 27 (43.5) 51 (47.7)

        7-9 24 (38.7) 22 (20.6)

Higher 16 (25.8) 34 (31.8)

       Mean 7.6+2.7 7.7+3.6

 Hemoglobin-mg% 9.0+1.6 10.1+1.6 0.001

   Hematocrit-% 27.2+5.0 30.4+4.9 0.001

   Serum albumin-g/ml 2.9+0.6 3.7+0.2 0.005

   Serum potassium-meq/L 3.2+0.8 4.4+0.8 <0.001
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Table I. (Continued)Table I. (Continued)Table I. (Continued)Table I. (Continued)

Serum calcium-meq/L 9.0+1.4 9.0+1.1 0.987

    Serum phosphate-mg% <0.001

Median 4.3 3.6

       Interquartile range 2.3-3.8 3.6-5.2

  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation  Plus minus values are mean plus minus standard deviation

Between June 2008 and June 2014, a total of 169 
elderly ESRD patients  were  reviewed and included 
in the analysis; 107 in conservative  group and 62 in 
PD group. Most of them were  female and all  of 
them were 60 years or older (Table  1). For the PD 
group, they tended to be younger (P<0.001), have 
higher proportion with those  with hypertension 
(P<0.001)  and gout (P=0.010), have less  serum 
blood urea nitrogen (P<0.001), less hemoglobin 
level (P<0.001), hematocrit (P<0.001), serum 
albumin (P<0.005), serum potassium (P<0.001) 
and serum phosphate (P<0.001). However, other 
characteristics were  relatively similar between the 
two groups. 
 In relation to survival between those with 
PD and those with conservative  treatment, the 
former had longer survival both in term of mean 
survival (32.4 vs. 19.9 months) and median survival 
(26.3 vs. 15.3 months) (P=0.004; log rank (Mantel-
Cox) test. Infection, especially peritonitis, was  the 
leading cause of death in our study.
 Table  2 shows treatment outcomes of the 
patients. From the Cox proportional hazard 
regression, all-cause mortality rate  was not lower in 
the  PD group (HR, 0.21; 95% CI, 0.03 to 1.82). The 
same patterns  were  observed when considering 
death from sepsis, cerebrovascular disease, volume 

overload and death from ischemic heart disease. 
Factors  included in the regression for all of the 
outcomes are presented in Table 3.  
 Table  3 shows factor potentially predicting 
all-cause mortality. From the Cox proportional 
hazard regression, it seemed that male sex, age, on 
peritoneal dialysis, having hypertension and 
diabetes as  underlying diseases, level of 
hemoglobin, GFR, serum albumin, serum 
potassium, serum calcium were not affecting all-
cause mortality. 
 For the subgroup analysis using Cox 
proportional hazard regression, it seemed that 
those with aged 65 years  or older would benefit 
from the PD (HR, 0.016; 95% CI, 0.001 to 0.426). 
Moreover, those with GFR less than 7-ml/mim/
1.73m2 were another group of patients that would 
benefit from the PD. (HR, 0.001; 95% CI, 0.001 to 
0.394). However, those  with hemoglobin<10 mg
%, serum potassium<5.0 meq/L or serum 
phosphate<5.0 mg% would not benefit from the 
PD. 

In this  study, elderly  ESRD patients treated with PD 
did not have better outcomes  regarding all-cause 
mortality, death from sepsis, death from 
cerebrovascular disease, death from volume 

RESULTS

 DISCUSSION
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Table 2. Treatment outcomesTable 2. Treatment outcomesTable 2. Treatment outcomesTable 2. Treatment outcomes

  Characteristics Peritoneal dialysis 
(N=62)

Conservative 
treatment (N=107) P Value

no. (%)no. (%)

All-cause mortality 23 (37.1) 57 (53.3) 0.16

Death from sepsis 11 (17.7) 4 (3.7) 0.99

  Death from cerebrovascular disease 2 (3.2) 0 -

Death from volume overload 4 (6.5) 0 -

  Death from ischemic heart disease 0 1 (0.9) -

Table 3. Factors potentially predicting all-cause mortalityTable 3. Factors potentially predicting all-cause mortality

  Characteristics Adjusted hazard ratio 
(95% confidence interval)

Male sex 0.62 (0.27-1.56)

Age-yr 1.00 (0.93-1.07)

Peritoneal dialysis 0.21 (0.03-1.82)

  Hypertension 0.69 (0.24-1.96)

Diabetes mellitus 1.00 (0.28-3.49)

  Hemoglobin-mg% 1.09 (0.84-1.39)

  Glomerular filtration rate 1.01 (0.81-1.39)

  Serum albumin- g/ml 0.47 (0.18-1.24)

  Serum potassium-meq/L 0.74 (0.44-1.26)

  Serum calcium-meq/L 1.02 (0.69-1.50)

overload and death from ischemic heart disease. 
Moreover, none  of the factors  included in the 
analysis seemed to affect all-cause mortality. Those 
aged 65 years  or older and GFR less  than 7 ml/min/
1.73m2 were the two groups  that would benefit 
from the PD. 

Our findings were similar to that of previous studies 
comparing the  survival rates in patients with ESRD   
aged 65 years  or older showed that the group with 
PD had higher survival rate than that in conservative 
group.7,8 These findings were supported by other 
studies showing that PD provided better benefit for 
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Table 4. Subgroup analysis whether the peritoneal dialysis affecting all-cause mortalityTable 4. Subgroup analysis whether the peritoneal dialysis affecting all-cause mortalityTable 4. Subgroup analysis whether the peritoneal dialysis affecting all-cause mortality

  Characteristics Adjusted hazard ratio of using peritoneal dialysis 
(95% confidence interval) P Value

Age-yr

     >60 0.213 (0.025-1.819) 0.158

     >65 0.016 (0.001-0.426) 0.013

  Glomerular filtration rate-ml/min/1.73m2

     <7 0.001 (0.001-0.394) 0.024

    >7 1.204 (0.069-20.986) 0.899

Hemoglobin<10 mg% 0.048 (0.000-9.469) 0.260

   Serum potassium<5.0 meq/L 0.225 (0.024-2.114) 0.192

Serum phosphate<5.0 mg% 0.302 (0.025-3.702) 0.349

geriatric patients.6,12,13 In term the leading cause  of 
death in the  patients with ESRD, infection was 
mainly responsible for death in this study and 
mostly  associated with infected PD, similar to the 
study reported by Fontan and co-workers.5 In 
addition, older age was found to  increase the risk of 
infected peritonitis.15 However, some studies  found 
that cardiovascular disease  was the common cause 
of death not infection,6,14 The difference in major 
cause  of death may be  due  to smaller number of co-
morbidity and lower evidence  of cardiovascular risk 
such as diabetes, hypertension and dyslipidemia in 
the  present study. Subgroup analysis of patient 
groups of different age  ranges  indicated that PD is 
beneficial only in low GFR group (<7 ml/min/
1.73m2), on the other hand, other factors  including 
age, gender, diabetes, co-morbidity and serum 
albumin did not contribute to the difference  in 
survival rate, consistent with the  observation in 
other studies.7,9,14,16,17

 This was  the first study mentioned the 
effects  of PD in the group of elderly in Thai 
population with ESRD. As  the  patients were  elderly, 
outcomes in term of death were then easily 
observed in the limited time of follow up. With 
various factors were  adjusted in the  analysis, our 
findings  also went in the same direction with 
previous studies. However, our sample still small. 
precise  estimation might no  be drawn. Like  the 
others retrospective cohort studies, missing data 
were not inevitable. However, we  verified and 
collected all relevant data as many as  possible while 
the  missing rate  was  kept very low. As our inclusion 
were those aged 60 years or older,  our findings 
might, then, be different from that in other 
observation groups. 
 In conc lus ion, the present s tudy 
demonstrated that elderly ESRD patients treated 
with PD did not have  better outcomes regarding all-
cause  mortality, death from disease specific causes. 
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Moreover, PD and other factors did not affect all-
cause  mortality. Those aged more than 65 years old 
and GFR less than 7 ml/min/1.73m2 were  the  two 
groups  that would benefit from the PD. We 

suggested for multi-center cohort study for larger 
study population for better estimation of the  effects 
of PD as well as other factors  on all-cause and 
disease specific mortality. 
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Duis autem vel eum iriure dolor in hendrerit in vulputate velit esse molestie 
consequat, vel illum dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto 

odio dignissim qui blandit praesent luptatum zzril delenit augue duis dolore te 
feugait nulla eum iriure molestie consequat, vel illum dolore eu feugiat nulla facilisis 

at vero eros et accumsan et iusto odio luptatum zzril luptatum zzril delenit augue duis 
dolore te feugait nulla facilisi.  

Duis  autem vel eum iriure  dolor in hendrerit in 
vulputate  velit esse  molestie  consequat, vel illum 
dolore eu feugiat nulla facilisis at vero eros et 
accumsan et iusto odio dignissim qui blandit 
praesent luptatum zzril delenit augue  duis dolore  te 
feugait nulla facilisi. Nam liber tempor cum soluta 
nobis eleifend option congue  nihil imperdiet doming 
id quod mazim placerat facer possim assum. Typi non 
habent claritatem insitam; est usus  legentis in iis qui 
f a c i t e o r u m c l a r i t a t e m . I n v e s t i g a t i o n e s 
demonstraverunt lectores legere me  lius quod ii 
legunt saepius. Claritas  est etiam processus 
dynamicus, qui sequitur mutationem consuetudium 
lectorum. Mirum est notare quam littera gothica, 
quam nunc putamus parum claram, anteposuerit 
litterarum formas humanitatis  per seacula quarta 
decima et quinta decima. Eodem modo typi, qui nunc 
nobis videntur parum clari, fiant sollemnes  in 
futurum.Duis autem vel eum iriure  dolor in hendrerit 

in vulputate  velit esse  molestie  consequat, vel illum 
dolore eu feugiat nulla facilisis at vero eros et 
accumsan et iusto odio dignissim qui blandit 
praesent luptatum zzril delenit augue  duis dolore  te 
feugait nulla facilisi. Nam liber tempor cum soluta 
nobis eleifend option congue  nihil imperdiet doming 
id quod mazim placerat facer possim assum. Typi non 
habent claritatem insitam; est usus  legentis in iis qui 
f a c i t e o r u m c l a r i t a t e m . I n v e s t i g a t i o n e s 
demonstraverunt lectores legere me  lius quod ii 
legunt saepius. Claritas  est etiam processus 
dynamicus, qui sequitur mutationem consuetudium 
lectorum. Mirum est notare quam littera gothica, 
quam nunc putamus parum claram, anteposuerit 
litterarum formas humanitatis  per seacula quarta 
decima et quinta decima. Eodem modo typi, qui nunc 
nobis videntur parum clari, fiant sollemnes  in 
futurum.
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