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Instruction to authors

Aims and scope

The Thai Journal of Orthopaedic Surgery is an official journal of The Royal College
of Orthopaedic Surgeons of Thailand. It will accept original papers on clinical and
experimental research that are pertinent in Orthopaedics. Original articles, short
communication, case reports, review articles, letters to the Editor and miscellany are
welcome.

It publishes: original papers - reporting progress and results in all areas of
orthopaedics and its related fields; review articles - reflecting the present state of knowledge
in special areas of summarizing limited themes in which discussion has led to clearly defined
conclusions; educational articles - giving information on the progress of a topic of particular
interest; case reports - of uncommon or interesting presentations of the condition.

Submission information
Online Submission

We are pleased to announce that we have moved to the online system of manuscript
tracking, Authors are encouraged to submit their articles to secretariat@rcost.or.th,
supawineep@rcost.or.th or http://www.rcost.or.th This will allow even quicker and more
efficient processing of your manuscript.

Article types

= QOriginal articles: word limit 5000 words, 45 references, no more than 6 figures/tables
= Short communications: 2500 words, 20 references, no more than 2 figures/tables.

= Reviews: word limit 10000 words, 100 references, no more than 10 figures

= Case Reports: 1500 words, 1-2 figures/tables, 20 references

= | etters: 500 words
= FEditorial

Manuscript preparation
= Authorship Criteria and Contributions

All listed authors should have seen and approved the final version of the manuscript.

All authors of accepted articles must sign an authorship form affirming that they have
met all three of the following criteria for authorship, thereby accepting public responsibility
for appropriate portions of the content:

1. substantial contributions to conception and design, or acquisition of data, or analysis
and interpretation of data;

2. drafting the article or revising it critically for important intellectual content;

3. approval of the version to be published and all subsequent versions.
If authorship is attributed to a group (such as for multi-center trials), the group must designate
one or more individuals as authors or members of a writing group who meet full authorship
criteria and who accepts direct responsibility for the manuscript.

Other group members who are not authors should be listed in the Acknowledgment
section of the manuscript as participating investigators.

Individuals who do not meet the criteria for authorship but who have made substantial,
direct contributions to the work (e.g., purely technical help, writing assistance, general or
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financial or material support) should be acknowledged in the Acknowledgments section of the
manuscript, with a brief description of their contributions. Authors should obtain written
permission from anyone they wish to list in the Acknowledgments section.

= Redundant, Duplicate or Fraudulent Publication

Authors must not simultaneously submit their manuscripts to another publication if
that manuscript is under consideration by Osteoporosis International.

Redundant or duplicate publication is a paper that overlaps substantially with one
already published in print or electronic media. At the time of manuscript submission, authors
must inform the editor about all submissions and previous publications that might be regarded
as redundant or duplicate publication of the same or very similar work. Any such publication
must be referred to and referenced in the new paper. Copies of such material should be
included with the submitted paper as a supplemental file.

Authors must not:

» Willfully and knowingly submit false data

* Submit data from source not the authors’ own

* Submit previously published material (with the exception of abstracts) without correct and
proper citation

» Omit reference to the works of other investigators which established a priority

* Falsely certify that the submitted work is original

» Use material previously published elsewhere without prior written approval of the copyright
holder

Title Page

The title page must be written in both Thai and English and should include:

= The name(s) of the author(s)

= A concise and informative title

= The affiliation(s) and address(es) of the author(s)

= The e-mail address, telephone and fax numbers of the corresponding author

Abstract
Please provide a structured abstract in both Thai and English of 100 to 150 words
which should be divided into the following sections:
= Purpose (stating the main purposes and research question)
= Methods
= Results
= Conclusions

Keywords
Please provide 4 to 6 keywords which can be used for indexing purposes.

The manuscript: The manuscript must be written in English or Thai.

Text Formatting

The text should be organized in the following order: Introduction, Methods, Results,
Discussion, Acknowledgements, References, Tables and Figures. Manuscripts should be
submitted in Word.

= Use a normal, plain font (e.g., 10-point Times Roman) for text.



Xi

= Use italics for emphasis.

= Use the automatic page numbering function to number the pages.
= Do not use field functions.

= Use tab stops or other commands for indents, not the space bar.

= Use the table function, not spreadsheets, to make tables.

= Use the equation editor or MathType for equations.

= Note: If you use Word 2007, do not create the equations with the default equation editor
but use the Microsoft equation editor or MathType instead.

= Save your file in doc format. Do not submit docx files.

Headings
Please use no more than three levels of displayed headings.

Abbreviations
Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes on the title page are not given reference symbols. Footnotes to the text are
numbered consecutively; those to tables should be indicated by superscript lower-case letters
(or asterisks for significance values and other statistical data).

Acknowledgments
Acknowledgments of people, grants, funds, etc. should be placed in a separate section
before the reference list. The names of funding organizations should be written in full.

Tables
= All tables are to be numbered using Arabic numerals.

= Tables should always be cited in text in consecutive numerical order.

= For each table, please supply a table heading. The table title should explain clearly and
concisely the components of the table.

= |dentify any previously published material by giving the original source in the form of a

reference at the end of the table heading.

= Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for
significance values and other statistical data) and included beneath the table body.

Figures

Electronic Figure Submission

= Supply all figures electronically.

= |ndicate what graphics program was used to create the artwork.

= For vector graphics, the preferred format is EPS; for halftones, please use TIFF format.
MS Office files are also acceptable.

= Vector graphics containing fonts must have the fonts embedded in the files.
= Name your figure files with "Fig" and the figure number, e.g., Figl.eps.

References: List the references in consecutive, numerical order, as they are cited in the
text. Use the Vancouver style. If the list of authors exceeds 6, the first 6 authors followed by



Xii

et al should be listed for those references. Abbreviate journal titles according to the style used
in the Index Medicus. See also http://www.medscape.com/home/search/indexMedicus/ Index
Medicus-A.html

Example of references:

Journal articles.
1. You CH, Lee KY, Chey RY, Menguy R. Electrogastrographic study of patient with
unexplained nausea, bloating and vomiting. Gastroenterol 1980;79:311-4.
2. Gulgolgarn V, Ketsararat V, Niyomthai R, et al. Somatic growth and clinical
manifestation in formula fed infants born to HIV-infected mothers during the first year of life.
J Med Assoc Thai 1999;82:1094-9.

Conference proceeding
1. Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P, Peimme TE, Reinhoff O, editors. MEDINFO
92. Proceeding fo the 7th World Congress on Medical informatics; 1992 Sep 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992. p.1561-5.

Abstract in scientific presentation
1. Wettstein A, Dore G, Murphy C, Hing M, Edward P. HIV-related cholangiopathy in
Australia. IX Annual Conference of the Australasian Society of HIV Medicine. Adelaide,
November 1997 [abstract P45].
2. Clement J, De Bock R. Hematological complications of hantavirus nephropathy [abstract].
Kidney Int 1992;42:1285.

Book
1. Getzen TE. Health economics: Fundamentals of funds. New York: John Wiley & Sons;
1997.
2. Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical

h
pharmacology. 6t ed. Norwalk : Appleton & Lange; 1995. p.361-80.

Electronic article
1. Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial
online] 1995 Jan-Mar;1(1):[24 screens]. Available from:
URL:http://www/cdc/gov/ncidoc/EID/eid.htm. Accessed December 25,1999.
2. LaPorte RE, Marler E, Akazawa S, Sauer F. The death of biomedical journals. BMJ
[serial online]. 1995;310:1387-90. Available from:
http://www.bmj.com/bmj/archive/6991ed2.htm. Accessed September 26,1996.
3. Health on the net foundation. Health on the net foundation code of conduct (HONcode)
for medical and health web sites. Available at: http://www.hon.ch/Conduct.html. Accessed
June 30, 1998.
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Anatomy of the Crucial Ligaments of the Knee Joint in a Thai Population

Wongtriratanachai P, MD, Niwattananun N, MD, Rojanasathien S, MD

Department of Orthopaedics, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Purpose: To study the anatomy of the anterior cruciate and posterior cruciate ligaments.

Material and Method: Twenty-two Thai cadaveric knees without previous surgery were used for anatomical
study of the ACL and the PCL for size and location.

Results: The anterior cruciate ligament had an average length of 33.1 millimeters, and an average width of 10.0
millimeters. The posterior cruciate ligament had an average length of 33.0 millimeters, and an average width of
11.0 millimeters. By using the Wilcoxon rank sum and sign rank tests, no difference was found between gender,
sides, and length (p>0.05). We did find that the middle portion of the posterior cruciate ligament was
statistically wider than that of the anterior cruciate ligament (p<0.05). The axis of the femoral attachment of the
anterior cruciate ligament tilted forward to the vertical axis an average of 26.3 degrees. The average width of
the attachment to the femur and the tibia was 16.3 millimeters and 20.0 millimeters, respectively. The attachment
of ACL at femur is more posterior and at tibia is more anterior in Thai population. The posterior cruciate
ligament was attached to the anterior part of the lateral surface of the medial femoral condyle. The axis of the
attachment aligned with the horizontal. The average widths of the femoral and tibial attachment were 19.7
millimeters and 13.9 millimeters, respectively.

Conclusion: Clinical application of these findings to aid in the location of the attachment site of a tendon graft

in the surgical treatment of chronic knee instability will benefit Thai patients.

Keywords: anatomy, cruciate, ligament, knee, Thai
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Cruciate ligaments of the knee create most
of the problems of chronic knee instability in all
age groups. Major causes of injury are sports and
traffic accidents. Anterior cruciate ligament(ACL)
and posterior cruciate ligament(PCL) were the most
common ligament injury in the knee joint"), and an
operation is acceptable for a patient who suffers
from knee instability. One preferable operation
nowadays is intraarticular reconstruction using
bone-patella tendon-bone®”, or a tendon from the
medial hamstring®*Y which has equal or greater
strength and does not compress the nearby
structures:  posterior cruciate ligament and
intercondylar notch. The most critical factors in
obtaining a successful operation is proper graft
placement®¥) so size and attachment location of
the ACL and the PCL should be basic knowledge
for bone surgeons.

The anatomy of the ACL and the PCL in a
Thai population has not as yet been reported, hence
our interest in this study for the following purposes:

1. anatomical study of the ACL and the
PCL for size and location on the femur and the
tibia;
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2. comparison with previous studies in
non-Thai populations;

3. clinical applications in ligament recon-
struction; and

4. preparation for a further study to guide
the size of a tendon graft in knee ligament
reconstruction in a Thai population

Material and Method

We studied the anatomy of 22 cadaveric
knees provided by the Department of Anatomy,
Faculty of Medicine, Chiang Mai University. Six
male (12 knees) and 5 female cadavers (10 knees),
with an age range from 25 to 82 years (average
56.5 years) were included. None had a history of
knee trauma or knee surgery. The anatomy of the
ACL and the PCL was studied as follows:

1. the tibia was cut 15 centimeters below
the knee, and the femur 15 centimeters above;

2. the skin, muscle, vessels and synovial
tissue was then dissected from the knee joint;

3. an oscillating saw was used to divide
the femoral bone in the sagittal plane to view the
origins of the ACL and the PCL;

4. the length and width of each ACL and
PCL was measured; and

5. all ACL and PCL were cut at the bony
attachment to measure the relationship between the


http://www.rcost.or.th/journal

attachment site and bony structure (see figures 1
and 2).

A vernier caliper was used for length
measurement and a goniometer for angle
measurement. Each measurement was repeated
three times and the mean calculated.

Level of
— Adductor
Tubercie

Posterior Cruclate

Fig. 1 Attachment site of anterior cruciate ligament
and bony landmarks

A: distance between the most superior femoral
attachment and the level of the adductor tubercle

B: distance between the most superior femoral
attachment and the roof of posterior intercondylar
notch

C: distance between the most superior femoral
attachment and the border of the distal articular
cartilage

D: distance between the most anterior femoral
attachment and the axis of posterior femoral cortex
E: Length of the femoral attachment site

F. distance between the posterior femoral
attachment and the border of the posterior articular
cartilage

G: Angle between the axis of the attachment and
the vertical axis

H: distance between the anterior edge of tibia
articular surface and the most anterior tibial
attachment

I: Length of the tibial attachment site

Anterior Cruciate

Level of
Adductor
Tubercle

Posterlor

Cruciate
8

Fig. 2 Attachment sites of posterior cruciate
ligament and bony landmarks

J: distance between the most superior attachment
and a level of adductor tubercle

K: distance between the most anterior femoral
attachment and the axis of posterior femoral cortex
L: Length of the femoral attachment site

M: distance between the most distal femoral
attachment and the border of the distal articular
cartilage

N: distance between the most superior femoral
attachment and the roof of posterior intercondylar
notch

O: Width of the tibial attachment site

Statistical analysis

1. Data was calculated for a mean and a
standard deviation for a size and a distance between
the bony structures, and separated for right and left
knee and for male and female.

2. Wilcoxon rank sum test (Mann Whitney
U test) was used for comparison between right and
left knees and between males and females.

3. Wilcoxon sign rank test was used for
comparison between ACL and PCL in the same
knee.

Results
Anterior Cruciate Ligament
1. Dimensions

ACL. length from 30.5 to 38.7 millimeters
(average 33.1 millimeters). There was a standard
deviation of 1.8 millimeters and Mean + SD 31.3-
34.9 millimeters (table 1).

ACL: width from 8.1-12.1 millimeters
(average 10.0 millimeters). There was a standard
deviation 1.1 millimeters and Mean + SD 8.9-11.1
millimeters (table 1).

There was no statistical significance
between male and female, or between right and left
knees in length and width of ACL (p>0.05) (table
1).

Table 1 Average length and width at mid portion of ACL in Thai population

Sample Length (millimeter) Width at mid portion (millimeter)

Range Mean SD Range Mean SD

All samples (n=22) 30.5-38.7 33.1 1.8 8.1-12.1 10.0 11

By side

Right knee (n=11) 31.2-35.8 33.0 14 8.1-12.1 10.0 1.2

Left knee (n=11) 30.5-38.7 33.2 2.2 8.4-12.0 10.0 1.0

By gender

Right knee (n=12) 30.5-38.7 33.2 2.3 8.1-12.1 9.9 1.3

Left knee (n=10) 31.7-34.1 32.9 0.8 9.1-11.3 10.1 0.7
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2. Femoral attachment

ACL was attached to the posterior aspect
of the medial surface of the lateral femoral condyle
and the attachment site was semicircular. The axis
of the femoral attachment tilted forward to the
vertical axis and the relationship with the bony
structure is shown in table 2.

3. Tibial attachment

ACL was attached laterally to the anterior
tibial spine. A distance from the anterior edge of
tibial articular surface to the most anterior tibial
attachment (H) ranged from 10.2-14.4 millimeters
(average 12.7 millimeters). The length of the ACL
tibial attachment (1) ranged from 15.0-22.8
millimeters (average 20.0 millimeters), (table 2).

Table 2 Distance between the attachment site of ACL (n=22) and the bony landmark in Thai population

Parameters Range Mean SD Mean + SD
A 4.2-9.0 6.0 1.6 4.4-7.6
B 0.9-8.3 3.7 2.3 1.4-6.0
C 14.1-18.9 15.8 1.4 14.4-17.2
D 13.3-20.8 16.8 2.6 14.2-19.4
E 12.1-18.5 16.3 1.6 14.7-17.9
F 0.0-4.1 1.4 1.4 0.0-2.8
G 19-38 26.3 6.2 20.1-32.5
H 10.2-14.4 12.7 1.2 11.5-13.9
I 15.0-22.8 20.0 2.1 17.9-22.1

Table 3 Average length and width at mid portion of PCL in Thai population

Sample Length (millimeter) Width at mid portion (millimeter)
Range Mean SD Range Mean SD
All samples (n=22) 29.4-38.1 33.0 25 9.8-13.0 11.0 0.8
By side
Right knee (n=11) 29.4-38.1 32.9 2.7 10.0 13.0 11
Left knee (n=11) 29.7-36.5 33.0 2.3 9.8-12.1 10.9 0.8
By gender
Right knee (n=12) 29.4-38.1 32.7 3.2 10.2-13.0 114 0.8
Left knee (n=10) 32.0-35.0 33.3 11 9.8-11.7 10.5 0.6

Posterior Cruciate Ligament
1. Dimensions

PCL: length from 29.4 to 38.1 millimeters
(average 33.0 millimeters). There was a standard
deviation of 2.5 millimeters and Mean + SD 30.5-
35.5 millimeters (table 3).

PCL: width from 9.8-13.0 millimeters
(average 11.0 millimeters). There was a standard
deviation 0.8 millimeter and Mean + SD 10.2-11.8
millimeters (table 3).

There was no statistical significance
comparing between male and female, or between
right and left knee in length and width of PCL
(p>0.05) (table 3).

2. Femoral attachment

The PCL was attached on the anterior of
lateral surface of medial femoral condyle and the
attachment site was semicircular shape similar to
the ACL. The axis of the femoral attachment
paralleled to the horizontal axis and the relationship
with the bony structure was shown in table 4.
3. Tibial attachment

The PCL was attached at the posterior
edge of tibia and the width (O) was ranged from
11.1 to 18.7 millimeters (average 13.9 millimeters).
There was a standard deviation 2.1 millimeters and
Mean + SD 11.8-16.0 millimeters (table 4).

Table 4 Average distance between the attachment site of PCL (n=22) and the bony landmark in Thai population

Parameters Range Mean SD Mean + SD
J 7.5-21.8 15.6 4.1 11.5-19.7
K 0.0-11.2 6.5 3.6 2.9-10.1
L 16.0-27.4 19.7 3.6 16.1-23.3
M 0.0-5.2 1.0 1.6 (-0.6)-2.6
N 7.2-17.9 12.9 2.8 10.1-15.7
) 11.1-18.7 13.9 2.1 11.8-16.0
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The relationship between ACL and PCL

In the same knee, there was no statistical
significance in comparison of the length of the
ACL and the PCL (p>0.05), but at the mid portion
of the tendons, the width of the PCL was larger
than the ACL (statistically significant, p<0.05).

Discussion

The operative treatment in the patient with
knee instability from anterior cruciate ligament
injury has been reported by many authors®*. The
most popular procedure is an intraarticular
procedure which provides similar biomechanics to
the natural ACL, more so than provided by
extraarticular procedures™. A bone-patella tendon-
bone graft (BPTB) is one of the most popular
tissues for a ligament reconstruction because it
provides good strength compared to other grafts™®.
However, good treatment results depend on many
factors such as graft fixation, graft tension, and
notchplasty but the most important factor is the
anatomical location of the graft®**¥  especially the
femoral attachment site of the reconstructed
tendon. If the graft is placed more anteriorly, it is
too tight in flexion and too loose in extension.
Conversely, a graft placed more posteriorly would
produce looseness in flexion and tightness in
extension. Thus the patient cannot perform full
knee extension, lacks stability, and may suffer from
many complications.

Reconstruction procedures require
knowledge of the basic anatomy of the ACL and
the PCL. No previous study has been reported yet
in Thailand. Previous data from international
journals may not apply clinically in a Thai
population. Hence the authors decided to undertake
the present research to establish Thai reference data
for these two ligaments.

Anterior Cruciate Ligament

According to our study, the average width
of the Thai ACL at the mid portion is 10.0
millimeters and average length 33.1 millimeters.
This is less than found in the study by Girrgis
FG™®, in which the ACL had an average width of
11.0 millimeters and an average length of 38.0
millimeters (table 5). A difference of a distance of
the attached location on a bony structure was
shown in table 6.

Data that must be known in order to
perform an operation of anterior cruciate ligament
reconstruction are:

1. the distance between the most superior
femoral attachment and the roof of posterior
intercondylar notch (B) in a Thai population is 3.7
millimeters;

2. the length of the femoral attachment
site (E) in Thai population is 16.3 millimeters;

3. the distance between the posterior
femoral attachment and the border of the posterior
articular cartilage (F) in Thai population is 1.4
millimeters.

Posterior Cruciate Ligament

According to our study, PCL had the
average width at the mid portion of 11.0
millimeters, and an average length of 33.0
millimeters which were less than the study from
Girgis FG"®, where the PCL had the average width
13.0 millimeters and average length 38.0
millimeters (table 5). Difference in the distance of
the attachment location on a bony structure are
shown in table 7.

Data that must be known in order to
perform an operation of posterior cruciate ligament
reconstruction are

1. length of the femoral attachment site
(L) in Thai population is 19.7 millimeters; and

2. distance between the most distal
femoral attachment and the border of the distal
articular cartilage (M) in Thai population is 1.0
millimeter

Table 5 Average dimensions of ACL and PCL as compared to another study

Study Anterior Cruciate Ligament Posterior Cruciate Ligament

Length Width Length Width
Girgis FG™® 38.0 11.0 38.0 13.0
Chiang Mai 33.1 10.0 33.0 11.0

Table 6 An average distance between the attachment site of ACL and the bony landmark

Study Anterior Cruciate Ligament
A B C D E F G H I
Girgis FG™ 12 4 12-20 8 23 4 25 15 30
Chiang Mai 6.0 3.7 15.8 16.8 16.3 1.4 26.3 12.7 20.0
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Table 7 An average distance between the attachment site of PCL and the bony landmark

Study Posterior Cruciate Ligament
J K L M N (0]
Girgis FG"® 23 5 32 3 15 13
Chiang Mai 15.6 6.5 19.7 1.0 12.9 13.9
Brantigan OC®*" and Palmer 1%® Conclusion

concluded that the PCL was shorter than the ACL,
but our study has shown that the length of the two
ligaments is similar in the same knee, with no
statistical ~ significance(p>0.05) for the two
ligaments similarly to study of Girgis FG).

The limitation of this study is small
sample size which perhaps does not reflect the
whole Thai population. The data from our study
have shown that the width and length of the Thai
ACL and PCL are less than the measurements
reported in many international reports. This may be
caused by the smaller stature of Thai people when
compared to Europeans. It is interesting to note that
the proper width of a graft for ligament
reconstruction in a Thai population should less than
that which would be used in European people®™.
The lower width of the graft (10millimeters) could
reduce the complication of graft compression
between the intercondylar notch and the PCL. The
smaller width may also reduce complications at the
donor site. This requires further study to verify the
the proper graft size for Thais requiring knee
reconstruction.

Compared to the study of Girgis FG®®,
the anatomy of ACL and PCL in a Thai population
is shown in figure 3. For ACL reconstruction, the
attachment at femur is more posterior and at tibia is
more anterior in Thai population, so the reference
attachment from the study of Girgis FG can cause
too anterior at femur and too posterior at tibia for
Thai population. For PCL reconstruction, the
attachment at femur and tibia is similar from Thai
population and from study of Girgis FG.

& @

Fig. 3 The anatomy of ACL (A and B) and PCL (C
and D) in Thai population(blue) compared to the
study of Girgis FG®(black).
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The results of this study have
demonstrated the anatomy of the ACL and the PCL
in Thais. This should be considered basic data for
the Orthopedist when treating the patient with knee
instability due to ligaments injury. Often we cannot
clearly identify the attachment site of the ligaments,
so we may use these data to point to the proper
attachment of the tendon graft using bony
structures as a reference. Finally, these data will
help the investigator to study further how to select
the best location for a tendon graft in knee ligament
reconstruction.
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Bone Mineral Density Differences in Hip Fractures of the Elderly

Songviroon S, MD, MPH

Department of Orthopaedic, Maharat Nakhonratchasima Hospital, Nakhonratchasima, Thailand

Objective: To evaluate the differences in bone mineral density (BMD) between the fracture and non-fracture
sides in cases of femoral neck and intertrochanteric fractures in elderly.

Material and Method: A cross-sectional study in elderly patients admitted to Maharat Nakhonratchasima
Hospital between Mar.1, 2012 and Sep.30, 2012. Each had a diagnosis of femoral neck or intertrochanteric
fracture. After applying inclusion and exclusion criteria, one hundred patients were included. All answered the
fracture risk assessment tool. BMD was measured by Dual energy X-ray absorptiometry prior to surgery. Data
was analyzed statistically.

Results: Demographic data from the fracture groups, mean age, and body mass index displayed no statistical
differences. BMD measurements were higher on the fracture side than on the non-fracture side and statistically
different in nearly all areas of the hip. BMD measurements produced statistical differences in some areas when
comparison was made between fracture groups, and between genders. The BMD in males was not statistically
different between the femoral neck and intertrochanteric fracture groups, and between the fractured and non-
fractured sides.

Conclusion: Overall the BMD was statistically different between the fracture and non-fracture sides. In
addition, the BMD was not statistically different between the femoral neck fracture and intertrochanteric fracture

groups in some areas.

Keywords: Bone mineral density, femoral neck fracture, intertrochanteric fracture
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Thailand’s  elderly = population  has
increased, as has the prevalence and incidence of
osteoporosis and osteopenia in both genders!”.
Osteoporosis is the leading risk factor for fractures,
mortality rate®'?, increased budget expense®®,
decreased daily activities, and quality of life™®.
The World Health Organization defines the
diagnosis of osteoporosis by bone mineral density
(BMD), determined by Dual energy X-ray
absorptiometry®®® and uses the fracture risk
assessment tool (FRAX ®) to evaluate fracture
risk®®_ There are reports that BMD is higher in
femoral neck than in intertrochanteric fractures in
all age groups“®?), but was not statistically
significant in age groups (p 0.44), in gender
between hip fracture and control groups (non-
fracture) (p 0.61), in total BMD (p 0.16), and in the
greater and lesser trochanter areas. BMD values
between femoral neck fracture and non-fracture
groups were (p 0.59) and (p 0.21) respectively.
Statistical significance was noted in the BMD of
the greater trochanter area compared with the neck
of the femur and the neck area, and between
femoral neck fracture and non-fracture groups®@?.

Correspondence to: Songviroon S, Department of
Orthopaedic, Maharat Nakhonratchasima Hospital,
Nakhonratchasima, Thailand

E-mail: suratortho@yahoo.com

Gnudi et al. studied BMD in post-
menopausal women, and reported that the BMD
difference was statistically significant between hip
fracture and non-fracture (control) groups,
intertrochanteric  fracture and controlled non-
fracture groups, but not statistically significant
between femoral neck fracture and non-fracture
groups®.

The Orthopaedic Department of Maharat
Nakhonratchasima Hospital admitted 689 cases of
elderly hip fracture in 2011, of whom 421
underwent surgery. There are no previous studies
of BMD in Thai hip fracture patients, and few
overseas studies. This study will present BMD
differences between two groups: femoral neck
fracture and intertrochanteric fracture groups,
between the fracture and non-fracture sides, and
between males and females.

Material and Method

The Maharat Nakhonratchasima Hospital
Institutional Review Board approved this study. It
is cross—sectional, and included 100 patients
admitted to the Orthopaedic Department, Maharat
Nakhonratchasima Hospital from Mar.1, 2012 to
Sep.30, 2012. Included were patients diagnosed
with intertrochanteric or femoral neck fracture,
who accepted admission to the study, who gave
informed consent, and whose age was greater than
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50 years. Exclusion criteria included previous
implantation in a different hip fracture, pathological
fracture from cancer, cardiovascular aneurysm or
previous stroke, and sero-positive for HIV
antibody. All patients and/or close relatives
answered the FRAX ® tool questionnaire, and
BMD was measured shortly after admission prior
to definitive surgical treatment. All patients were
examined in the supine position with skin traction,

Table 1 Demographic data

without further manipulation. The hip area BMD
alone was measured; the spine and wrist areas were
not examined. BMD was measured by a single
radiological technologist using a Hologic,
Discovery W model (serial #81497). Data was
analyzed using mean, standard deviation, chi-
square test, and unpaired Student’s t-Test.
Statistical significance was accorded when p<0.05.

Data Femoral neck fracture Intertrochanteric fracture
group group
Number (Cases) 47 53
Age Range (years) 55-92 54-89
Average age + S.D. 743+8.8 77.0+8.1 p-Value 0.1165
Left / Right side (Cases) 28/19 29 /24
Male / Female (Cases) 10/37 19/34
Body mass index (BMI) (kg/m?) 21.2+6.2 20.5+8.3 p-Value 0.6602
Mean + S.D.
Results

Tablel shows patient data for both groups,
with no statistical significance in average age, or
body mass index. Male patients were fewer than
female, as previously reported in Thailand®. Males
suffered fewer fractures than did females, and the
left side predominated in both groups. Falls are the
most common cause of fracture, also reported
previously®”. Thirty-three cases in the femoral
neck fracture group resulted from falls and four
were idiopathic. Falls caused all fractures in the
intertrochanteric group. Duration of symptoms
prior to admission ranged from 1-40 days with an
average of 9.48 days (SD + 6.94) in the femoral
neck group, and from 1-12 days with an average of
2.36 days (SD + 1.98) in the intertrochanteric
group. Using the Chi-square test, subgroups were
evaluated for BMD versus duration of symptoms.
No statistical differences were uncovered.

The FRAX ® tool questionnaire data
indicated that each group included three cases of

previous wrist fracture from falls. There were two
cases of hip fracture in parents in the former group
but no cases in the latter group. Glucocorticoid
usage was found five cases in the former, and six in
the latter group. Also found were current tobacco
usage: 9 cases in the former group and 10 cases in
the latter group; and alcohol consumption 13 and 9
cases. Rheumatoid arthritis occurred in only one
case (interfrochanteric group). There were no cases
of previous gynecological surgery, chemotherapy
for breast cancer, malabsorption syndrome, chronic
liver disorders, organ transplant, diabetes mellitus
type 1, or osteogenesis imperfecta in either group.
Secondary osteoporosis from premature
menopause: 4 cases in the former group and 3 cases
in the latter group. Gastrointestinal problems: three
cases in each group. Common comorbidity
diseases:  hypertension 20/24 cases, diabetes
mellitus 8/11 cases. Thus the difference between
the two groups was minimal.

Table 2 Comparison of BMD by fracture area, and by side (fracture and non-fracture)

Femoral neck fracture Intertrochanteric fracture p-Value
group group

Area Fracture Non-fracture | Fracture Non-fracture |(A) vs (B)| (A) vs (C) | (C) vs (D) |(B) vs (D)

side (A) side (B) side (C) side (D)
Neck | 0.5+0.16 0.47+0.14 0.45+0.16 0.45+0.13 0.0167 | 0.0156 0.5900 0.3794
Troch | 0.45+0.12 | 0.40+0.10 0.47+0.13 0.37+0.10 0.0004 | 0.3052 0.0000 0.1086
Inter | 0.80+0.22 | 0.70+0.18 0.89+0.25 0.69+0.20 0.0001 | 0.0636 0.0000 0.7829
Total | 0.68+0.17 | 0.58+0.16 0.73+0.20 0.56+0.15 0.0000 | 0.2210 0.0000 0.5777
Ward | 0.54+0.20 | 0.31+0.16 0.42+0.21 0.28+0.12 0.0000 | 0.0071 0.0000 0.3337

Note — Mean+Standard Deviation
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In both fracture groups, the average BMD
on the fracture side was higher than the non-
fracture side with statistically significance at all
areas except the neck area of the intertrochanteric
fracture group. Comparison between the fracture

groups yielded a statistically significant difference
in the neck and ward area on the fracture side, but
no statistical  significance at  trochanter,
intertrochanter and total area on the fracture side,
and all areas on the non-fracture side.

Table 3 Comparison of BMD by fracture area and by side in male

Femoral neck fracture Intertrochanteric fracture p-Value
group group

Area Fracture | Non-fracture Fracture Non-fracture |(A) vs (B)| (A) vs (C) [(C) vs(D)| (B) vs (D)

side (A) side (B) side (C) side (D)
Neck | 0.58+0.13 0.56+0.15 0.54+0.17 0.51+0.16 0.6489 | 0.4720 0.3141 0.3778
Troch | 0.58+0.12 0.48+0.12 0.56+0.13 0.44+0.11 0.0561 | 0.6381 0.0004 0.3062
Inter | 1.05+0.20 0.87+0.20 1.09+0.28 0.86+0.19 0.0086 | 0.7084 0.0003 0.9361
Total | 0.87+0.17 0.71+0.21 0.88+0.22 0.69+0.15 0.0562 | 0.8827 0.0002 0.6796
Ward | 0.68+0.20 0.42+0.24 0.52+0.22 0.32+0.14 0.0449 | 0.0691 0.0019 0.1543

Looking at the male subgroup alone, the
BMD of both fracture groups displayed higher
values on the fracture side. These were statistically
significant different in the intertrochanteric and
ward areas of the femoral neck fracture group and

in nearly all areas, except in the neck of the
intertrochanteric fracture group. There was no
statistical significance when comparing the fracture
groups in all areas, both on the fracture and the
non-fracture sides.

Table 4 Comparison of BMD by fracture area and by side in female

Femoral neck fracture group Intertrochanteric fracture p-Value
rou
Area Fracture Non-fracture Fracture : Npon—fracture (A) vs (A)vs | (C) vs | (B)vs
side (A) side (B) side (C) side (D) (B) (©) (D) (D)
Neck | 0.52+0.16 0.43+0.11 0.41+0.13 0.41+0.09 0.0043 | 0.0024 | 0.8091 | 0.3326
Troch | 0.41+0.10 0.38+0.09 0.43+0.11 0.33+0.07 0.0015 | 0.4996 | 0.0000 | 0.0097
Inter 0.73+0.17 0.66+0.15 0.77+0.15 0.60+0.13 0.0023 | 0.2376 | 0.0000 | 0.0751
Total 0.63+0.14 0.54+0.12 0.64+0.13 0.49+0.10 0.0000 | 0.7189 | 0.0000 | 0.0571
Ward | 0.50+0.18 0.28+0.12 0.37+0.18 0.26+0.11 0.0000 | 0.0048 | 0.0008 | 0.5251

In the female subgroup, the BMD of both
fracture groups was higher on the fracture side, a
result similar to that found in males (table3). There
were statistically significant differences in all areas
on the fracture side, neck and ward area on the non-

fracture side of the femoral neck fracture group
and nearly all areas, except the neck on the fracture
side, and the inter area on the non-fracture side of
intertrochanteric fracture group.

Table 5 Comparison of BMD by fracture area and by side (both genders)

p-Value
Femoral neck fracture group Intertrochanteric fracture group
Area Fracture side Non-fracture side Fracture side Non-fracture
(Male vs Female) (Male vs Female) (Male vs Female) (Male vs Female)
Neck 0.2468 0.4072 0.0024 0.0056
Troch 0.0000 0.0030 0.0004 0.0000
Inter 0.0000 0.0007 0.0000 0.0000
Total 0.0000 0.0015 0.0000 0.0000
Ward 0.0104 0.0127 0.0132 0.1180
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BMD comparison between genders were
statistically significant in nearly all areas.
Exceptions were the neck area in femoral neck
fracture group on both sides, and the ward area of
the intertrochanteric fracture group on the non-
fracture side.

Discussion

BMD comparison between fracture groups
for both genders, displayed statistically significant
differences at the neck and ward of the femoral
neck fracture group, with no statistical significant
difference in other areas, nor in any area of the
intertrochanteric fracture group. Chi-Chuan Woo®
reported statistically significant differences in the
greater trochanter area, but none in the total, lesser
trochanter, and neck areas. BMD comparison
between fracture groups (separating the genders)
yielded no areas of statistical significance within
the male subgroup in both the fracture and non-
fracture side. However, BMD in the female
subgroup did show statistical significance in some
areas. Susan L et al. reported that trochanteric
BMD was 13% lower in women and 11% lower in
men for those patients with trochanteric fractures,
compared to those with femoral neck fracture (p <
0.01)®,

Comparison between the fracture and non-
fracture sides yielded a mean BMD that was higher
in the former group in all areas. Both fracture
groups and both genders displayed statistical
significance in nearly all of the areas in the overall
trend. This is contrary to the study of Jacqueline R
et al.®® which showed that femoral neck bone
density was lower in subjects with hip fractures
when compared with non-fracture subjects (p-
Value 0.0001). Chi-Chuan Woo® reported that the
BMD of both groups were lower on the fracture
side than non-fracture side in total, greater and
lesser trochanter, and neck areas.

Comparison between genders confirmed
higher mean BMD values in males, and there were
statistically significant in nearly all areas, between
fracture and non-fracture sides, and between
fracture groups. This finding is similar to that of
many others ®"?. Jane A. Cauley et al. reported a
study in women in which the BMD was found to be
lower in a femoral neck fracture group than in an
intertrochanteric fracture group. Both results were
statistically significant compared to a control (no-
fracture group)®. Male BMD measurements
between femoral neck and intertrochanteric fracture
groups were not statistically significant in our
study. Because number of male sample in this
study was small, results should be used with
caution.

There are limitations to this study: few
studies available for review, the number of
appropriate  cases, short period of BMD
examination prior to definitive surgical treatment,
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available radiological support, and the small
number of prior studies. An increased number of
reports, on larger populations would yield
information of greater validity.

Conclusion

Overall, the BMD was statistically
significant between the fracture and non-fracture
sides and in some areas between the femoral neck
and intertrochanteric fracture groups.
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