The Official Journal of
the Royal College of
Orthopaedic Surgeons of Thailand

The Official Journal of Thai Hip & Knee Society

The Official Journal of Spine Society of Thailand

The Official Journal of Thai Orthopaedic Society for Sports Medicine
The Official Journal of Thai Musculoskeletal Tumor Society

The Official Journal of Thailand Orthopaedic Trauma

The Official Journal of Thai Society for Hand Surgery of RCOST
The Official Journal of Pediatric Orthopaedic Society

The Official Journal of Thailand Orthopaedic Foot and Ankle Society
The Official Journal of Metabolic Bone Disorder and Orthogeriatrics

ISSN 0125-7552
[ Volume 41 / Number 3-4 July-October 2017 ]




The Thai Journal

of
Orthopaedic Surgery

The Official Journal of
the Royal College of
Orthopaedic Surgeons of Thailand

The Official Journal of Thai Hip & Knee Society

The Official Journal of Spine Society of Thailand

The Official Journal of Thai Orthopaedic Society for Sports Medicine
The Official Journal of Thai Musculoskeletal Tumor Society

The Official Journal of Thailand Orthopaedic Trauma

The Official Journal of Thai Society for Hand Surgery of RCOST
The Official Journal of Pediatric Orthopaedic Society

The Official Journal of Thailand Orthopaedic Foot and Ankle Society
The Official Journal of Metabolic Bone Disorder and Orthogeriatrics

ISSN 0125-7552
[ Volume 41 / Number 3-4 July-October 2017 ]




The Council Members of the Royal College of
Orthopaedic Surgeons of Thailand (RCOST)
2016-2018

President

Immediate Past President
President Elect
1*Vice-President

2" Vjce-President
Registrar

Treasurer

Secretary General
Assistant Secretary General
Public Relation

Council Members

Advisory Board

Banchong Mahaisavariya, MD
Sukit Saengnipanthkul, MD
Aree Tanavalee, MD

Thana Turajane, MD
Thanainit Chotanaphuti, MD
Theerachai Apivatthakakul, MD
Viroj Larbpaiboonpong, MD
Kongkhet Riansuwan, MD
Pisit Lertwanich, MD

Charlee Sumettavanich, MD
Keerati Chareancholvanich, MD
Sumroeng Neti, MD

Kitiwan Vipulakorn, MD
Wanchai Sirisereewan, MD
Pijaya Nagavajara, MD

Aree Tanavalee, MD

Warat Tassanawipas, MD
Kanyika Chanmiprasas, MD
Pijaya Nagavajara, MD
Thipachart Bunyaratabandhu, MD
Somsak Leechavengvongs, MD
Sermsak Sumanont, MD
Dussadee Tattanond, MD
Supichai Charoenvareekul, MD
Thawee Songpatanasilp, MD
Winai Sirichatvapee, MD
Werayudth Chaopricha, MD
Samak Bukkanasen, MD

Natee Rukpollamuang, MD
Direk Israngkul, MD

Suprija Mokkhavesa, MD
Charoen Chotigavanich, MD
Pongsak Vathana, MD

Prasit Gonggetyai, MD
Chaithavat Ngarmukos, MD
Thamrongrat Keokarn, MD
Suthorn Bavonratanavech, MD
Wichien Laohacharoensombat, MD
Saranatra Waikakul, MD
Adisorn Patradul, MD

Thavat Prasartritha, MD



The Thai Journal of Orthopaedic Surgery
Current Editorial Board (2016-2017)

Advisory Board
Thamrongrat Keokarn, MD
Charoen Chotigavanich, MD
Thavat Prasartritha, MD

Editor
Pongsak Yuktanandana, MD

Associate Editors
Aree Tanavalee, MD

Managing Editor
Supawinee Pattanasoon

Editorial Board
Chayanin Angthong, MD
Theerachai Apivatthakakul, MD
Apichart Asavamongkolkul, MD
Sakda Chaikitpinyo, MD
Pruk Chaiyakit, MD
Sukrom Cheecharern, MD
Thanainit Chotanaphuti, MD
Bavornrit Chuckpaiwong, MD
Thossart Harnroongroj, MD
Pibul Itiraviwong, MD
Polasak Jeeravipoolvarn, MD
Kitti Jiraratanapochai, MD
Weerachai kosuwon, MD
Wichien Laohacharoensombat, MD
Wiroon Laupattarakasem, MD
Somsak Leechavengvongs, MD
Supphamard Lewsirirat, MD
Worawat Limthongkul, MD
Sirichai Luevitoonvechkij, MD
Banchong Mabhaisavariya, MD
Jakravoot Maneerit, MD
Kittipon Naratikun, MD
Adisorn Patradul, MD

Pongsak Vathana, MD
Suthorn Bavonratanavech, MD

Sittisak Honsawek, MD

Vajara Phiphobmongkol, MD
Chathchai Pookarnjanamorakot, MD
Niti Prasathaporn, MD

Sattaya Rojanasthien, MD

Sukit Saengnipanthkul, MD
Nadhaporn Saengpetch, MD
Thananit Sangkomkamhang, MD
Panupan Songcharoen, MD
Thawee Songpatanasilp, MD, PhD
Phutsapong Srisawat, MD
Nattapol Tammachote, MD
Boonsin Tangtrakulwanich, MD, PhD
Parichart Thiabratana, MD

Satit Thiengwittayaporn, MD
Prakit Tienboon, MD

Yingyong Torudom, MD

Chairoj Uerpairojkit, MD

Thanut Valleenukul, MD
Saranatra Waikakul, MD
Thanapong Waitayawinyu, MD
Wiwat Wajanavisit, MD

Kiat Witoonchart, MD

Patarawan Woratanarat, MD, PhD

Editorial office address: The Royal College of Orthopaedic Surgeons of Thailand
4 th Floor, Royal Golden Jubilee Building, 2 Soi Soonvijai, New Petchburi Road, Bangkapi, Huay Khwang,

Bangkok 10310
E-mail: secretariat@rcost.or.th
Telephone: +66 2 7165436-7

The Journal is free online at http://www.rcost.or.th, http://thailand.digitaljournals.org/index.php/JRCOST


http://www.rcost.or.th/journal
http://thailand.digitaljournals.org/index.php/JRCOST

The Thai Journal of Orthopaedic Surgery Volume 41 Number 3-4 July-October 2017

Contents

Page

Editorial 1
Pongsak Yuktanandana, MD

Original Articles

Comparison of Quality of Life between Fixation and Arthroplasty in Intertrochanteric Fracture 3
of Femur in Elderly Patients

Yodsawee Pornmeechai, MD, Thanathep Tanpowpong, MD

Effect of Single and Two Level Posterior Instrumented Fusion for L4-5 Degenerative 9
Spondylolisthesis with Adjacent Spinal Stenosis
Chote Pawasuttikul, MD

Estimation of Inter Iliac Crest Distance by Ulna Length Measurement for Reference in Reduction 17
of Pelvic Fractures
Satapong Pisuitthanakan, MD, Juk Suwanno, MNS, RN, APN, Pattarawan Tongtaluang, RN

Case Report

Severe Genu Recurvatum Deformity Treated with Primary Rotating Hinge Replacement: 23
A report of 2 cases

Kulapat Chulsomlee, MD, Noratep Kulachote, MD, Siwadol Wongsak, MD, Pongsthorn Chanplakorn, MD,
Paphon Sa-ngasoongsong, MD, Chanyut Suphachatwong, MD, Viroj Kawinwonggowit, MD

Instruction to Authors 31

Acknowledgements 39



a [ d iy ala ¢ 1
’J1§ﬁ1§‘§1‘]1’37]211&8]!!Wﬂﬂi’)@iiﬁﬂﬂﬂﬁ!!‘ﬂ@ﬂi%mﬂ"!‘nﬂ

N <o 2TV -« NINGIAN-AAIAN &b

GRRTILSY

YNUIINEMS

WIFANA gaaiumil, wy

a Jdy Y]
HNUBAURDD
= aa Al l:'d U d'QJ Y a1 w T w

msnfsauneugumnyinvesdiheniinszgnaz InpHnNs N ITHIAaMNNIzgNIaz MK AR

~ Yy A
1asuveme
o35 wiil e, W, SUSNW ALEINIY, WU

LY d‘ 93 U U [ d‘ U = d‘ k4
wamsiIdaaNNszgnautadlulsnnszandundunaeuszay La: fSeunaumsiwontenszgn
15200 N 2 52AU
Tva angnsna, wy
a Vv a Y 3| v Y a U

msdsziiunanunnvesnszgn@ansulaal¥nueIveanszan ulna iludagrsddumsdanszan
a d' U
B INTIUNHD

d a Q‘/ L4 @ 1
AANWIY WFNTHUNIYIY, WL, 9N FITTY Iﬂ!, WA, ANITIITIN NONATAN, WI

U
Neugihe

e v Y1 Aa y 1 A a v v y A g
ﬂﬁmﬂﬂy1ﬂﬂﬂ1§§ﬂ°ﬂﬂuﬁdﬂ?ﬂ 2 INUNIITVDAVUTBDN T UHABUN NN UHUITUUITIVINNANHIAUUT

d 4 d‘ v T A a . .
ﬁ)f’lulﬁﬂﬂ'Jﬂﬂ1§!1jﬂﬂuslli‘)ﬂﬂ!ﬂﬂ3~l"ﬂ‘uﬂ Rotating hinge

o Q a a o o Q{ v o r ]
nanys i]ﬁ?ﬂﬁ, ny, Uslnw na PD’@, WY, AINa WHANA, WY, WIATT BUNNAING, WL, Unu aNIgNEN, W,

a7 a s a sy A
YIYYNG ANYIINA, W, 501 f)?LlTNﬂIﬂTJW, ny

° °o_ o v Y A aa  Jd
AUUSHITTHIVHAIUNANNNDAIANWNN

Paanssndszmea

17

23

31

39



Editorial

The Thai Journal of Orthopaedic Surgery, volume 41 no. 3-4, has been launched during
the RCOST meeting on the 20th to the 22nd October 2017 at Pattaya Exhibition and
Convention Hall, Royal CIiff Hotels Group. This year is another very special, as we are
preparing for the Royal Cremation of the beloved King Bhumibol Adulyadej on the 26th of
October 2017. Nevertheless, our academic meeting of the Royal College of Orthopaedic
Surgeons of Thailand, under the patronage of King Bhumibol Adulyadej, is aimed to exchange
knowledge among orthopaedic surgeons by the theme “Wisdom comes with healthy ageing”.
The Royal College also arranges social events for the unity of our members, who devoted
themselves helping people around the country. This year, we have 3 members who will receive
3 awards, one for best service, one for best management and another for best academic
progression. | would like to congratulate to all of their successes.

This volume consisted of various topic from trauma, spine and arthroplasty sections.
The comparison of quality of life between fixation and arthroplasty in intertrochanteric fracture
of femur in elderly patients by Yodsawee Pornmeechai. This research showed that the short
term quality of life in arthroplasty group was higher than fixation group, but the incidence of
mortality in both groups were as high as 25-38 percent after one year. Chote Pawasuttikul
showed in his article that there was no function different between one or two levels fusion with
pedicular screw fixation for single level spondylolisthesis of lumbar spines after 5 years follow
up period. There were two cases reports in the treatment of difficult knee osteoarthritis with
severe genu recurvatum by Kulapat Chulsomlee. The successful surgical treatment were done
by using rotating hinge knee prosthesis which is a very interesting procedures. Another basic
research is the estimation of Inter Iliac crest distance by ulna length measurement for reference
in reduction of pelvic fractures by Satapong Pisuitthanakan. It is also interesting but the result
was not yield good correlation.

I hope that the Thai Journal of Orthopaedic Surgery is a very useful ground for
academic publication of our members and friends from ASEAN countries. The acceptance of
our journal will be higher by the contribution of our members. Please submit your research in
our journal.

Pongsak Yuktanandana, MD
Editor, The Thai Journal of Orthopaedic Surgery
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Comparison of Quality of Life between Fixation and Arthroplasty in
Intertrochanteric Fracture of Femur in Elderly Patients

Yodsawee Pornmeechai, MD?, Thanathep Tanpowpong, MD?

! Department of Orthopaedics, Queen Savang Vadhana Memorial Hospital, Chonburi, Thailand
?Department of Orthopaedics, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Background: Standard treatment for intertrochanteric fracture is internal fixation. Arthroplasty is an
alternative treatment for these fractures in some specific conditions. Apart from hip functional score, health-
related quality of life (HRQoL) is one of the interesting domains that can reflect the outcome of the treatment.
However there are many conditions affecting HRQoL especially in the elderly patients.

Obijective: To evaluate the HRQoL of the patients between treatment of intertrochanteric fracture in elderly with
fixation and arthroplasty.

Materials and Methods: In this retrospective study, 143 intertrochanteric fracture patients who were treated
during 2001-2015 were included. The patients were divided into 2 groups; 82 patients in fixation group and 61
patients in arthroplasty group. HRQoL between 2 groups were compared by EuroQol-5D-5L(EQ-5D-5L) index
score at 3, 6 and 12 months postoperatively.

Results: The mean of EQ-5D-5L index score was significantly better in arthroplasty group than fixation group
at 3 months (0.8 vs 0.6)(P < 0.05) and 6 months (0.91 vs 0.78)(P < 0.05) postoperatively. However, there was
no significant difference at 12 months (0.94 vs 0.87)(P = 0.15).

Conclusion: Arthroplasty in intertrochanteric fracture in elderly might give better quality of life than fixation in

the early postoperative period.

Keywords: intertrochanteric fracture, hip arthroplasty, internal fixation, quality of life, HRQoL

The Thai Journal of Orthopaedic Surgery: 41 No.3-4: 3-8

Full text. e journal: http://www.rcost.or.th, http://thailand.digitaljournals.org/index.php/JRCOST

Introduction

Population tend to live longer due to
development in modern medicine. The number of
the elderly was increasing as well as the disease
that associated with aging population such as hip
fracture especially intertrochanteric fracture®2,

Hip fractures deteriorate quality of life of
patients because of prolonged hospital stay and
rehabilitation. Independent daily activities are
difficult especially in the developing countries
which public facilities for handicap are not fully
constructed®4.

Today the standard treatment of
intertrochanteric fractures is internal fixation. Non-
weight bearing ambulation after internal fixation in
elderly is very difficult. Arthroplasty is an
alternative treatment that is purposed to be use in
some patients such as severe 0Steoporosis,
neoplasm and preexisting arthritis. However, there
are a few reports about treating intertrochanteric
fracture with arthroplasty®9),

Most studies focus on function of the hip
that could not directly reflect patient
satisfaction®), The authors think that quality of

Correspondence to: Pornmeechai Y, Queen Savang
Vadhana Memorial Hospital, Chonburi, Thailand
E-mail: poundpro@gmail.com
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life is one of the important domain that can reflect
patient satisfaction and also the successful surgical
outcome. So this study was conducted to compare
the quality of life between fixation and arthroplasty
of intertrochanteric fracture in elderly®. The result
of this study should give more knowledge and
improvement of treatment of fracture in this region.

Materials and Methods

From 2001-2015, 445 patients with
intertrochanteric fracture were treated at The King
Chulalongkorn Memorial Hospital (KCMH) were
included in this study. Inclusion criteria were
patients with intertrochanteric fracture who
underwent fixation or arthroplasty in KCMH, age
of more than 65 years old, patients or patient’s
caregivers were able to understand and can
complete all questionnaire. Exclusion criteria were
patients with multiple trauma, pre-injury status was
non-ambulatory and patient with psychiatric
problems. One hundred and forty-three patients
were included in this study. The patients were
divided into 2 groups by a type of treatment
(fixation vs arthroplasty) (Fig. 1). All of the
patients were treated with 10 high experience
orthopaedics surgeons. Decisions to perform
fixation or arthroplasty in each patients were done
by individual surgeons. Every patients received


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

similar  post-operative rehabilitation  protocol
specified according to the operative procedure.

The fixation group was consisted of 5
types of internal fixation: dynamic hip screw
(DHS), proximal femoral nail (PFN), Ender nails,
locking plate and angle blade plate (ABP). The
arthroplasty group was consisted of 3 types: total
hip arthroplasty (THA), bipolar hemiarthroplasty
and unipolar hemiarthroplasty.

The EuroQol-5D-5L(EQ-5D-5L) index
was used for evaluating quality of life of the
patients®®.  An EQ-5D-5L index score of 0
indicates the worst possible health state, and a
value of 1 indicates full health state. Five domains
(Mobility, self-care, daily activity, pain and
anxiety) that represent each categories of quality of

life were explained to the patients or the patient’s
caregiver. Then the patients or the patient’s
caregiver had to complete the questionnaire. Every
patients were assigned to complete the
questionnaire at 3, 6 and 12 month postoperatively.

Statistical analysis

The EQ-5D-5L score in each dimension
was adjusted to utility score. Then sum of utility
score in 5 dimensions was used for calculation.
Difference of mean of utility score between 2
groups were analyzed with independents t-test.
Comparison difference of proportion of sex
between 2 groups by Chi-square test. Statistically
significant was P-value < 0.05.

Patients included

Exclusion
Age <6564
Nonoperative : 30
Refer: 25

Internal fixation

202

Exclusion

Loss follow-up,
noncontactable

120

Internal fixation
82

Arthroplasty
124

Exclusion

Loss follow-up.
noncontactable

63

Arthroplasty
61

Fig.1 Intertrochanteric fracture patients treated in KCMH during 2001-2015

Results

Table 1. demonstrated the demographics
data of the study population. There was high ratio
of male patient in fixation group compared to
arthroplasty group (32.9% vs 14.8%) (P = 0.013).

The EQ-5D-5L index score which reflex
HRQoL was significantly better in arthroplasty
group at 3 months, 6 months postoperatively (P <
0.05).(Fig.2) However at 12 months
postoperatively, it was no significant difference in
the score (P = 0.15). The EQ-5D-5L index score in
both group increased significantly in every
postoperative visit (P < 0.001)(Table 2).

In arthroplasty group, there were 3 THA,
27 bipolar hemiarthroplasty and 31 unipolar
hemiarthroplasty. Because of limited number in
THA, this study compared EQ-5D-5L score
between bipolar and unipolar hemiarthroplasty. The
authors found that there was no difference in EQ-
5D-5L index score between bipolar and unipolar
hemiarthroplasty group (Table 3).

In fixation group, there were 58 DHS, 5
PFN, 9 Ender nails, 1 locking plate and 9 ABP. We
found that EQ-5D-5L index score in DHS group
was less than ABP group at 3 months and 6 months
postoperatively (P < 0.05). There was no
statistically significant difference between DHS vs
PFN and DHS vs Ender nail.

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY



Table 1 Demographic data of the study population

Arthroplast Fixation
(n=g1) y (n=82) P-value
Sex
Male 9 (14.8%) 27 (32.9%)
Female 52 (85.2%) 55 (67.1%)
Age (years), Mean+SD 80.51 + 7.60 78.98 + 7.46 0.230
Death 25 (41%) 38 (46.3%) 0.523
Values presented as n(%) and Mean+SD. P-value corresponds to Chi-square test
Table 2 Comparing EQ-5D-5L between arthroplasty and fixation group
Type of surgery
Follow-up time Arthroplasty Fixation P-value®
(n=61) (n=82)
3 Months 0.8 (0.51, 0.8) 0.6 (0.37,0.78) 0.004*
6 Months 0.91 (0.63, 1) 0.78 (0.47,0.91) 0.016*
12 Months 0.94 (0.66, 1) 0.87 (0.57, 1) 0.149
P-value® < 0.001* < 0.001*

Values presented as Median (IQR; percentile 25, percentile 75). P-value corresponds to ) Mann-Whitney test (Between

group) and @ Wilcoxon Signed Ranks Test (Within group)

1.00
. % 0.94
o ‘___f___.‘--"""— e W 0.87
0.80 _//.' i _-IFUTE -
a -
= 0.70
8 W=066.._____ e
. 0.60 ~=-- @060
-]
E 0.50
] 0.40
&
J 030
0.20
0.10
0.00
Before 3 Months 6 Months 12 Months
NS p=0.004 p=0.016 p=0.149
—#— Arthroplasty --m--Fixation

Fig. 2 EQ-5D-5L score between arthroplasty and fixation group at 3 months, 6 months and 12 months

Table 3 Comparison quality of life in arthroplasty group

Type of surgery
Follow-up time Bipolar Unipolar P-value
(n=27) (n=31)
3 Months 0.8 (0.6, 0.8) 0.8 (0.42,0.8) 0.622
6 Months 0.89 (0.61, 0.91) 0.91 (0.56, 1) 0.448
12 Months 0.94 (0.66, 1) 0.91 (0.6, 1) 0.987
P-value 0.002* <0.001*

Values presented as Median (IQR; percentile 25, percentile 75). P-value corresponds to Mann-Whitney test (Between group)

and Wilcoxon Signed Ranks Test (Within group)
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Discussion

An intertrochanteric fracture is one of the
most common fracture around the hip as well as
femoral neck fracture. The standard treatments are
internal fixation with DHS or PFN. Many
complications were reported such as fixation
failure, malunion and non-union especially in
osteoporotic bone. Non-weight bearing after
fracture fixation in elderly were troublesome.
Alternative treatments such as arthroplasty might
have benefit because patients can do early weight
bearing. We think that quality of life in arthroplasty
group should be better than fixation group.

This study was the first study to compare
health related quality of life of elderly patients with
intertrochanteric fracture which underwent fixation
and arthroplasty. All previous studies reported
results with organ specific scoring (eg. Harris hip
score). The results of these studies varied in favor
among arthroplasty and fixation™1819, Qur study
showed that arthroplasty gave better quality of life
in early postoperative period (< 6 month). This
might be explained that patients in arthroplasty
group were less painful, patients could ambulate
faster and better than in fixation group.

This study had limitations. First, it was a
retrospective study in which many data were
inhomogeneous such as various technique in
fixation and arthroplasty groups and there were
many incomplete data such as classification of
fracture, comorbid diseases, and perioperative
complications. And also, some data were recalled
more than 5 years. Second, selection bias may be
presented that patients with more stable fracture
pattern were more likely to be treated with internal
fixation than those with unstable fracture pattern
that tend to be treated with arthroplasty. It was also
difference in male and female proportion between
two groups. Third, we do not have the data about
the pre-injury ambulatory status that might affect
the postoperative rehabilitation program. Last,
small number of sample size may reduced the
power of this study.

Primary arthroplasty in intertrochanteric
fractures in elderly provided good results due to
early ambulation®?*31) Many studies showed
better clinical outcome in arthroplasty than internal
fixation1®), However some studies show no
significant difference between 2 groups®. In
contrast some studies show better clinical results in
fixation group®,

Our study concludes that arthroplasty in
intertrochanteric fracture in elderly might give
better quality of life than fixation in the early
postoperative period (< 6 month). This might help
surgeons to select proper choice of treatment in
elderly patients with fracture in this region.
However the future study should be collected all of

important data that may affect the results and
should be prospective method.

Conclusion

Arthroplasty in intertrochanteric fracture
in elderly might give better quality of life than
fixation in the early postoperative period.

Potential conflicts of interest
None.
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Effect of Single and Two Level Posterior Instrumented Fusion for L4-5
Degenerative Spondylolisthesis with Adjacent Spinal Stenosis

Chote Pawasuttikul, MD

Department of Orthopaedics, Sawanpracharak Hospital, Nakhon Sawan, Thailand

Backgrounds: Pedicular screw fixation is the most popular system in instrumented arthrodesis in the lumbar
spine. Long- term important complication after lumbar fusion is adjacent segment disease (ASD).The incidence
of symptomatic ASD was 5.2-18.5%. Normal progression of degenerative disease and biomechanical alteration
played an important role in this disease. However, the cause of ASD is not clear. It has been an attempt to find
ways to prevent ASD such as arthroplasty, dynamic fixation and percutaneous fixation. However, it has not been
found the effective method. Because adjacent spinal stenosis above single level fusion may increase risk of ASD,
therefore we hypothesize that ASD rate will be decrease if we extend spinal fusion to adjacent level.

Purpose: To determine the clinical outcome, particularly in the presence ASD, which led to the second
operation in patients with degenerative spondylolisthesis of L4-5 and multilevel lumbar stenosis treated with
PLF and pedicular screw fixation at L4-5 compare with PLF, Pedicular screw fixation at L4-5 and prophylaxis
fixation at L3-4.

Methods: 67 patients with degenerative L4 spondylolisthesis (grade I-11) and spinal canal stenosis at L3-5.
Group 1,32 patients underwent L4-5 PLF and pedicular screws fixation in 2007-2010, Group 2,35 patients
underwent PLF, pedicular screws fixation at L4-5 and prophylaxis fixation at L3-4 in 2011-2013. Based on the
obtained data from the patients, pre-operatively, immediately after surgery and at the time of follow-up at 3
months, 6 months, 1 years and then annually afterward including age, sex, BMI, visual analog pain scores
(VAS), Oswestry Disability Index (ODI), the occurrence of ASD and the second operation. The data were
analyzed by descriptive statistic, Chi-square test and student’s t-test.

Results: Surgery patients age average of 55.76 years (range 37-69 years). The mean follow-up period was
65.64 months (range 63-72 months). The recovery rate of VAS score and ODI were not significantly different
between the two groups. The lumbar lordosis after operation was decrease in both groups. There were
angulation, translation, and decreased disk height at the level above the fusion in both groups but it is not
significantly different. Single level fusion group found that grade of listhesis and BMI is a factor affecting ASD
(P < 0.05). For the two level fusion groups, the four factors, age, gender, grade of listhesis and BMI did not
affect ASD. The occurence of ASD in single level fusion group at L3-4 level in 4 cases (12.5%). Two level fusion
group found ASD at L2-3 level in 1 cases (2.85%). The occurrence of ASD between two groups were not
significantly different.

Conclusion: There is not significantly different in functional outcome between single level or two level fusion
with pedicular screws fixation in treatment of patients with degenerative L4 spondylolisthesis and multilevel
lumbar stenosis. It cannot be concluded that two level fusion with pedicular screws fixation was the effective
way to prevent ASD on cranial segment.

Keywords: lumbar spondylolisthesis, pedicular screw fixation, adjacent segment disease
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Introduction

The outcome of the operative treatment of
degenerative lumbar spondylolisthesis associated
with spinal stenosis is better than nonoperative
treatment.It was found that greater pain relief and
improvement in function for four years®. The
choices of surgery include decompression alone,
decompression and fusion with or without instru-
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mentation. While decompression with fusion had
superior results over decompression alone® Key
objective of instrumentation are to increase the rate
and degree of fusion, correct deformities, provide
initial stability resulting in better recovery to return
to activities®*.

Degenerative spondylolisthesis is one of
the indications for instrumentation fusion and the
pedicular screw fixation is the most popular system
in instrumented arthrodesis in the lumbar spine®™.
There were guidelines for appropriate levels of
instrumentation but there has no definite conclusion
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for degenerative spondylolisthesis of L4-5 and
multilevel lumbar stenosis®®),

Long-term important complication after
lumbar fusion are adjacent segment disease (ASD).
ASD refers to the degeneration of adjacent segment
leading to clinical symptoms that require further
treatment, whereas adjacent segment degeneration
is a finding of the radiographic changes of the
intervertebral discs adjacent to the fusion levels and
have no significant symptom(. The incidence of
ASD according to radiographic criteria was 8-
100%, while the reported symptomatic ASD was
5.2-18.5%® Ghiselli et al reported the incidence of
ASD after the index decompression or arthrodesis
was 16.5% at five years and 36.1% at ten years®,
The cause of ASD is not clear. Based on a review
of the literature by Park et al, it is concluded that
normal progression of degenerative disease and
biomechanical alteration played an important role
in this disease®.

Several studies of the risk factors, surgical
factor include the application of instrumentation,
type of instrument, length of fusion ( especially
three or more levels), facet joint destruction, loss of
lumbar lordosis and sagittal and coronal imbalance.
And patient factor include age, gender, BMI, BMD,
prexisting degeneration of adjacent disks, sagittal
aligment, laminar incrination, sacral incrination and
facet tropism. Still can not conclude what factors
affect ASD?(%12 Hikata et al. Reported in 2014
that the sagittal angle of the facet joint was a factor
that affected symtomatic ASD®3),

It has been an attempt to find ways to
prevent ASD such as arthroplasty, dynamic fixation
and percutaneous fixation.

However, it has not been found the
method to prevent statistically significant and long-
term results are also unavailable®+'), Because
adjacent spinal stenosis above single level fusion
may increase risk of ASD, therefore we
hypothesize that ASD rate will be decrease if we
extend spinal fusion to adjacent level®”. The
objective of this study was to determine the clinical
outcome, particularly in the presence ASD, which
led to the second surgery. In patients with
degenerative  spondylolisthesis of L4-5 and
multilevel lumbar stenosis treated with PLF and
pedicular screw fixation at L4-5 compare with PLF,
pedicular screw fixation at L4-5 and prophylaxis
fixation at L3-4.

Patients and Methods

76 patients with degenerative L4
spondylolisthesis (grade I-11) has been diagnosed
by computed tomography scan, myelography, CT-
myelography or magnetic resonance imaging. The
inclusion criteria are patients with L45
spondylolisthesis and spinal canal stenosis at L3-5.
All patients were treated with PLF and pedicular
screws fixation (Xia system) between 2007 and

2013. Patients who were postoperative follow-up
period of less than 60 months, non-compliance, or
incomplete data were excluded. The remaining 67
patients (30 male and 37 female) were included in
the study. The mean age of 55.76 years at surgery
(range 37-69 years). The mean follow-up period
was 65.64 months (range 63-72 months).This
retrospective study was approved by the Ethics
Committee of Sawanpracharak Hospital.

Surgical technique

Group 1,32 patients underwent PLF and
pedicular screws fixation at L4-5 in 2007-
2010,Group 2,35 patients underwent PLF,
pedicular screws fixation at L4-5 and prophylaxis
fixation at L3-4 in 2011-2013. All surgeries were
performed by a single surgeon form January 2007
to December 2013. The surgery started with routine
posterior midline incision. Laminectomy was
performed, decompression was done by total
resection of the ligamentum flavum, lateral recess
were decompressed by carefully resected medial
aspect of facet joint less than 50% of total. The
pedicular screws were placed to correct the sagittal
and coronal alignment of the lumbar spine and
reduced spondylolisthesis as much as possible.
Confirmed position of pedicular screws by
radiography. PLF were performed by autogenous
bone grafts from the resected spineous process at
each level.

The data for the patients were obtained,
pre-operatively, immediately after surgery and at
the time of follow-up at 3 months, 6 months, 1
years and then annually afterward. Including age,
sex, BMI, visual analog pain scores (VAS),
Oswestry Disability Index (ODI), the occurrence of
ASD and the second operation.

Fig.1 Imaging measurement A. AP static view

B. Lateral static view

1) Disc height has been measured as (a+b) / 2

2) Translation has been measured as the distance
of ¢ ( The distance on superior end plate of the
lower vertebral body between the posterior margin
of vertebral column) in flexion-extension view.
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Fig.2 Imaging measurement angulation by angle
between two adjacent end-plates (d and e) in
flexion-extension view (C and D)

Radiologic assessment was performed, AP
and lateral static plain radiography and flexion-
extension radiography to detect the instability, on
the basis of comparison with pre-operative and
post-operative lateral radiographs including lumbar
lordosis, transitional motion > 4 mm in
flexion/extension and angular motion > 10 mm.G4
and disc height at the level above the fusion.
Criteria for diagnostic ASD were disc degeneration
(loss of disc height, disc space narrowing), listhesis
(anterolisthesis, retrolisthesis), instability, herniated
nucleus pulposus, stenosis, hypertrophic facet
arthritis, osteophyte formation scoliosis, and
vertebral compression fracture®, (figure 1 and 2)

The primary outcome were ODI and VAS.
By using The Oswestry Low Back Pain Disability
questionnaire  (Version1.0) Thai  Version®®),
Reduction of ODI at least 15% indicates a
successful clinical outcome by the criteria of the
US FDA®9),

Table 1 Demographic Data

11

The data were analyzed by descriptive
statistic. Compared the base line characteristics and
the results of treatment between group by Chi-
square test for discrete data and student’s t-test for
continuous data. Analysis was performed with
STATA 10, statistic significant at P < 0.05.

Result

There were no significantly different in
demographic data, sex, age, grade of listhesis, BMI
and the average follow-up period between two
groups. Data are shown in tablel. No serious
neurological complication or deep surgical site
infection. Dura tear occurred intra- operatively in 5
patients. All were repaired and no further
complications have been found. Two patients in
group one had re-operative from misplaced screws.
There were no pseudarthosis or implants remove at
the last follow-up examination. The lumbar
lordosis after operation was decrease in both
groups. There were angulation, translation, and
decreased disk height at the level above the fusion
in both groups but no significantly different. Data
are shown in table 2. Clinical outcome form ODI
and VAS score were not significantly different
between the two groups. Single level fusion group
found that grade of listhesis and BMI is a factor
affecting ASD (P < 0.05). For the two level fusion
groups, the four factors, age, gender, grade of
listhesis and BMI did not affect ASD. Data are
shown in table 3 and 4.

ASD was found in single level fusion
group at L3-4 level 4 cases. All were loss of disc
height. Anterior listhesis in 3 cases and
retholisthesis in 1 case. Two level fusion group was
found ASD at L2-3 level in 1 cases which have
severe angulation and loss of disc height. Second
operation was performed in 5 cases. The mean
period between the first surgery and the second
surgery was 21 months (range from13-27 months)
in single level fusion group and 58 months in two
level fusion group. (figure 3 and 4)

Single level fusion Two level fusion P-value
Number 32 35
Sex
Male 16 (50.00) 14 (40.00) 0.411
Female 16 (50.00) 21 (60.00)
Age 54.31 (7.54) 57.22 (7.05) 0.107
Grade of listhesis
Grl 18 (56.25) 31 (88.5) 0.493
Gr ll 14 (43.75) 4 (11.5)
BMI 23.09 (2.46) 22.68 (2.51) 0.505
Average follow-up 65.84 (2.98) 65.45 (2.45) 0.563
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Table 2 Outcome of treatment

Single level fusion Two level fusion P-value
Number 32 35
Lordosis
Pre-op 52.78 (8.69) 50.37 (7.46) 0.761
Post-op 48.34 (8.51) 47.94 (8.35) 0.766
VAS
Pre-op 8.96 (0.60) 8.72 (0.51) 0.076
3 months 5.45 (0.56) 4.97 (0.77) 0.001
6 months 4.74 (0.68) 4.38 (0.64) 0.033
1 year 3.35 (0.55) 3.13(0.35) 0.056
5 years 1.83 (0.58) 1.63 (0.59) 0.170
ODI
Pre-op 40.09 (2.66) 39.94 (2.94) 0.826
3 months 31.45 (3.02) 31.47 (2.64) 0.976
6 months 26.54 (2.97) 26.55 (1.94) 0.990
1 year 22.32 (1.79) 21.83(1.85) 0.279
5 years 21.83 (2.49) 19.61 (1.62) 0.170
Angulation
Pre-op 0 0
F-U 2.75 (3.75) 2.08 (5.15) 0.551
Translation
Pre-op 0 0
F-U 0.68 (1.20) 0.48 (1.09) 0.474
Disk height
Pre-op 10.03 (1.65) 9.08 (1.17) 0.05
F-U 7.96 (2.23) 7.14 (1.88) 0.73
Second  operation  form
Symptomatic ASD
Yes 4 (12.5%) 1 (2.85%) 0.13
No 28 (87.5%) 34 (97.15%)
Table 3 Factors affecting ASD in Single level fusion
Factors No ASD ASD P-value
(N=28) (N=4)
Number Percent Number Percent
Sex 0.788
Male 12 42.86 2 50.00
Female 16 57.14 2 50.00
Age (year) 0.662
<40 1 3.57 0 0.00
41-50 7 25.00 2 50.00
51-60 15 53.57 1 25.00
61-70 5 17.86 1 25.00
Grade oflisthesis 0.054
Grl 14 50.00 4 100
Gr ll 14 50.00 0 0.00
BMI 0.013
<185 0 0.00 1 25.00
18.5-24.9 20 71.43 1 25.00
25.0-29.9 8 28.57 2 50.00
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Table 4 Factors affecting ASD in two level fusion

Factor No ASD ASD P-value
(N=34) (N=1)
Number Percent Number Percent
Sex 0.407
Male 14 41.18 0 0.00
Female 20 58.82 1 100
Age (year) 0.808
<40 4 11.76 0 0.00
41-50 17 50.00 1 100
51-60 10 29.41 0 0.00
61-70 3 8.82 0 0.00
Grade of listhesis 0.764
Grl 30 88.50 1 100
Grll 4 11.50 0 0.00
BMI 0.612
<185 0 0.00 0 0.00
18.5-24.9 27 79.41 1 100
25.0-29.9 7 20.59 0 0.00

a b c d

Fig.3 Imaging studies of ASD in single level fusion. Preoperative (a,b) and postoperative (c,d)

a b c d

Fig.4 Imaging studies of ASD in two level fusion. Preoperative (a,b) and postoperative (c,d)
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Discussion

Degenerative spondylolisthesis usually has
multi-level disc or facet degeneration which cause
ASD in the future. Based on Choon Sung Lee et al
report, there is a correlation between preexisting
disc and facet degeneration and ASDW?. Beside,
Hikata et al reported that sagittal orientation of the
facet joint at L3/4 is the risk factor for the
development of symptomatic ASD (P<0.024)9),
Yet, some patients in this study did not have CT
myelogram therefore there is a lack in information
about facet sagittalization.

Altered biomechanical that cause ASD is
described in two theories, adjacent intradiscal
pressure increase 45% in instrumented posterior
fusion and loss of ROM of the fused segments
cause torque in adjacent level. However, there still
cannot demonstrate the relationship between
increase ROM and intra discal pressure among
fusion and control group®2, Prophylaxis pedicular
screw fixation at L3-4 in this study found ASD
2.85% compared to single level fusion found ASD
12.5% but no significant difference was found.
There should be prospective RCT studies in
sufficient number of patients to provide more
accurate results. The most common finding of
adjacent segment disease was disc degeneration.
The other were listhesis, instability, hypertrophic
facet joint arthritis, and stenosis®*®), Referring to 5
patients in the study, they all have disc space
narrowing and instability. 4 patients have anterior
listhesis and one has retrolisthesis. The average
interval between the index and second surgery was
52.3 months (range from 9 -1 2 5 months)®.
However, the incidence is expected to increase with
longer follow-up. In this study, the average interval
between the index and second operation in two
level fusion (58 months) was longer than single
level (21 months).

On the clinical outcome, VAS score was
significantly improved at 3-12 months in both
groups. Then, in 1 to 5 years, the level of pain was
relatively constant. For ODI, it has been found to
improve over 15% in both groups since the third
month and there is no significantly difference
between the two groups. This study is similar to
that of Yossi Smorgicket al.® which study
comparison between single level fusion and
multilevel fusion.

This study found that factor affecting ASD
(P < 0.05) was grade of listhesis and BMI, which
was found only in single-level fusion group.

All ASD was found in listhesis grade I.
This is different from the reported by Choon Sung
Lee et al.'9 that grades of listhesis did not affect
ASD. To prove that listhesis grade | is a risk factor
for single level fusion for treatment of degenerative
L4 spondylolisthesis and multilevel lumbar stenosis
need futher study and sufficient sample size. For
BMI, increased BMI contributed to ASD,

especially BMI > 25 kg/m, which was compatible
with reported by Choon Sung Lee et al.(®
Moreover, Hypolordotic alignment of L4-L5
resulted in the greatest amount of flexion-extension
motion at L3-L4 whereas hyperlordotic alignment
of L4-L5 resulted in the greatest amount of flexion-
extension motion at L5-S1%9, This study found that
lordosis angle after fusion are hypolordotic
alignment and found cranial ASD in all 5 patients.

Limitations of this study including data
regarding preexisting degeneratiion of adjacent
disk, facet sagittalisation and facet tropism,
especially for above fusion level which may be
affected ASD, small case series, a short-term
follow up for discovery ASD and the surgeon
experience of the number of surgeries.

Conclusion

There is not significantly different in
functional outcome between single levelor two
level fusion with pedicular screws fixation in
treatment of patients with degenerative L4
spondylolisthesis and multilevel lumbar stenosis. It
cannot be concluded that two level fusion with
pedicular screws fixation was effective for
prevention ASD on cranial segment.
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Estimation of Inter Iliac Crest Distance by Ulna Length Measurement
for Reference in Reduction of Pelvic Fractures

Satapong Pisuitthanakan, MD?, Juk Suwanno, MNS, RN, APN?, Pattarawan Tongtaluang, RN!

! Department of Orthopaedic, Hatyai Hospital, Hatyai, Songkhla, Thailand
2 Department of Medicine, Hatyai hospital, Hatyai, Songkhla, Thailand

Objective: To determine inter iliac crest distance (IICD) by measurement of ulna length (UL) for reference in
reduction of pelvic fractures (APC II).

Materials and Methods: A cross sectional study was done among 325 healthy participants. They were enrolled
and stratified into two groups according to gender. UL and IICD of each participants were measured and
recorded in centimeters. R-program was used for the statistical analysis. Pearson correlation was tested. Simple
and Multiple linear regression model were estimated to predict dependent factors affecting I1CD.

Results: The correlation between UL and IICD was 0.31 (P-value=0.001). The univariate equation was
[1ICD=13.66+0.57(UL), R? adjusted=0.10. The multivariate equation was 11CD=13.51+0.30(UL) + 0.08(BW) +
0.05(Age), R? adjusted=0.26, (BW=Dbody weight).

Conclusion: This is the first estimation of 1ICD by measurement of UL for reference in reduction of pelvic
fracture (APC Il). Because of low correlation, using this numeric assessment should be cautiously applied in

clinical practice.

Keywords: Pelvic fracture, Ulna length, Inter iliac crest distance, pelvic width
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Introduction

Pelvic fractures of different types were
reported as 2-8 percent of all skeleton fractures™,
Anterior Posterior Compression type Il (APC II)
fractures, in particular, are characterized by the
widening of pubic symphysis greater than 2.5 cm.
caused by injuries to the anterior sacroiliac (SI)
complex resulting in anterior SI widening while the
posterior SI ligaments remain intact (open - book
pelvic fractures), according to the Young-Burgess
classification®. In any case of APC Il fractures,
both in trauma and pubic symphysis separation
after delivery, anterior or posterior external
fixations or pelvic circumferential compression
devices were employed as an effective instrument
to reduce the pelvic ring for achieving nearly
anatomic reduction®19,

Nonetheless, in  clinical  practices,
physicians performing anterior or posterior external
fixation or using other devices simply estimate the
width of pubic symphysis after the initial
radiographic evaluation. It’s inadequate evidence
for reduction of pelvic fractures. No numeric data
available for assessment the width of reduction.
Only clinical experience may induce under or over
reduction. Under or over reduction of pelvis would
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induce inappropriate tamponade effect. Lack of
study reported the accuracy of reduction under a
simple estimation method. Moreover, the accuracy
of pelvis length reduction currently depend on
clinician’s experience rather than evidence based
estimation. The estimation was made by the
physicians’ experiences of manual feeling and
made personal judgment in reducing the pelvic ring
to nearly anatomic reduction in the patient who
remained haemodynamically unstable and required
reducing pelvic volume in open-book pelvic
fractures, but numeric assessment for performing to
estimate the width of pelvic ring found only one
study by use of the foot length®?),

In Anthropology, studies were conducted
on the estimation human stature or height by
measurement of ulna length®*1), Other studies and
forensic anthropology were also performed to
determine age, sex, and body size®2%, Ulna bone
is a subcutaneous bone. It is easy to palpate and
measure compare with other bony landmarks.
Moreover, it has been used to determine age, sex,
and stature in previous studies. However, previous
studies never demonstrated any relationship with
pelvic length.

No previous studies, however, showed
relationship of ulna length (UL) and the inter iliac
crest distance (1ICD). The present study was an
attempt to estimate the relationship of ulna length
and the inter iliac crest distance for the accuracy in
reducing the pelvic ring in cases of pubic
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symphysis separation (APC II) in clinical
application. It was expected to be used for
estimation in reducing of pelvic fracture, especially
in APC Il of trauma.

Materials and Methods
Study design: A cross-sectional study.

Sample size calculation

The formula for estimating a correlation
was used to calculate the sample size. The alpha
and beta was 0.05 and 0.20 respectively. Estimated
correlation coefficient was 0.166 (from the pilot
study). Consequently the sample size were 283.
Then 15% of non-response rate were calculated, the
total sample size were 325.

Participants

The inclusion criteria included healthy
people aged equal to or greater than 20 years. The
exclusion criteria were 1) previous history of pelvic
or forearm fractures, 2) systemic metabolic bone
diseases, 3) anomaly or deformity of stature or
limb. 325 healthy people in south of Thailand who
20-88 years old were voluntary enrolled in the
study in the year 2016. They were stratified into 2
groups according to gender. All subjects had no
history of trauma. Because the pubic symphysis
separation during pregnancy and delivery may be
difference among women, female participants were
divided into three subgroups; single, married
without children, and married with children. On the
other hand, because of no differences in pelvic
width, male participants were put into only one

group.

Data collection

Data collection, completed within three
months, was performed in a room specifically
arranged in the participating hospital. The 1ICD,
the most widest diameters between two iliac crest
points in upper part of iliac crest, was measured
manually using a caliber in undress supine position
as shown in figure 1. Similarly, the ulna (right side)
length of each subject was measured from the ulna
styloid process to the tip of olecranon in supine
position using a measuring tape. All measuring data
were recorded in centimeters with one decimal
point. The body weight, however, was recorded in
kilograms with one decimal point. Each manual
measuring process for [ICD and UL were measured
twice by 2 separated well-trained nurses. A pilot
study was developed and tested on 20 participants
(10 males, 10 females). Inter-observer reliability of
UL and IICD measurement was 0.93 and 0.89
respectively. The correlation coefficient was 0.166.

Statistical analysis

R-program was used for data analysis.
Median and interquartile range (IQR) were used for
describing characteristics of participants. Pearson
correlation was tested for linear relationship.
Simple and multiple regression model (Method:
backward stepwise) were used to determine the
dependent factors that predict I1CD.

Ethical consideration

This study was approved by the Research
Ethics Committee of Hatyai Hospital (REC-HY).
Protocol number 20/2529.

Fig. 1 Demonstrating the 11ICD measurement
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Results

Table 1 Participants’ characteristic
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Male, n = 161
Median (IQR)*

Female, n = 164
Median (IQR)*

UL (cm) 27.0 (26.0,28.0) 25.0 (24.0,25.5)
IICD (cm) 28.2 (27.0,32.0) 27.5 (25.7,29.0)
Height (cm) 167 (163,172) 157 (153,160)
Body weight (kg) 64.0 (57,72) 55.0 (50,64)
Age (year) 47.0 (37,55) 39.0 (28,51)
*IQR = Interquartile range 25 percentile and 75 percentile
Table 2 Associations between UL and 1ICD using univariate analysis
P-value Constant Crude Coefficient 95% CI
UL <0.001 13.66 0.57 0.38,0.76
BW < 0.001 21.96 0.10 0.08,0.13
Age < 0.001 25.78 0.06 0.04, 0.08
Height < 0.001 11.18 0.11 0.07,0.14
Female gender < 0.001 29.17 -1.68 -2.32,-1.04
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Fig. 2 The correlation between UL and 1ICD

Table 3 Associations between UL and 11CD using backward multivariate stepwise regression analysis

P-value Constant Adjusted coefficient 95% CI
UL 0.001 13.51 0.30 0.12,0.49
BW < 0.001 13.51 0.08 0.06, 0.11
Age < 0.001 13.51 0.05 0.03, 0.07
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There were 325 participants; 161 male
(49.54%), 164 female (50.46%). Among female,
there were three subgroups of marital status; 55
single, 18 married with no children, 91 married
with children, the range of IICD were 22.0-30.5
cm, 22.3-30.0 cm, and 22.5-34.0 cm respectively.
There was no significant difference of 11ICD among
these three subgroups. Other characteristics were
shown in table 1. The correlation between UL and
IICD was 0.31 (P-value = 0.001) as shown in
figure 2.

Univariate analysis

There was a significant linear relationship
between UL and 1ICD (crude coefficient 0.57, 95%
Cl 0.36, 0.76, P-value < 0.001). The univariate
equation was

11CD = 13.66+0.57(UL)
R2adjusted = 0.10

(I1ICD = inter iliac crest distance,
UL= ulna length)

The covariate factors such as body weight,
age, and height were significantly found associated
with 1ICD (P < 0.001). Being female was more
likely to have lower 11CD (crude coefficient -1.68,
95% Cl -2.32, -1.04, P-value < 0.001).

Multivariate analysis

The backward stepwise regression model
was used to estimate an association between UL
and IICD. The final model included only body
weight and age. There was a significant linear
relationship between UL and IICD after adjusted
for body weight and age (adjusted coefficient 0.30,
95% CI 0.12, 0.49, P-value < 0.001) The multiple
variate equation was

11CD = 13.51+0.30(UL)+0.08(BW) +0.05(Age)
R2adjusted = 0.26

(11CD = inter iliac crest distance,
UL= ulnar length, BW = body weight)

Discussion

Previous studies have used ulna length to
estimate human stature or height, sex and body
size. There were close correlation between ulna
length and those factors. A good correlation of
stature was observed with UL and it was
statistically highly significant™®), sex determination
accuracy as high as 96% @8), Present study found
significant low correlation between ulnar and
pelvic length.

The present study found that males’ ulna
length and inter iliac crest distance were longer and

wider than females. The reasons could be because
of male’s anatomy which males usually taller than
females. The negatively linear correlation between
UL and IICD was found among females gender
compared with male. There was no significant
difference of 1ICD among females who were
single, married with no children, and married with
children. In backward stepwise multivariate
analysis, it was found that height was not
significantly associated with [ICD. The variables
effect to predict IICD were body weight and age.
Although the coefficient was not so high when
compared with ulna length. To predict 1ICD by UL,
the authors found that UL could predict IICD
precisely after adjusted for body weight and age.
Previous study used foot length to relate the inter
anterior superior iliac distance®?. Nevertheless, in
clinical practice, inter anterior superior iliac
distance has found difficult to measure compare
with inter iliac crest distance. Thus, pelvic length
was more preferable than inter anterior superior
iliac distance. In clinical observation, ulnar length,
which easy to palpate and measure, was observed
to have relationship with pelvic length.

However, since the correlation coefficient
between UL and 1ICD was low at 0.31 and R?
adjusted in multiple variate equation was low at
0.26, aware of using UL for 11CD estimation should
be concerned. Clinical judgment using simple
clinical estimation combine with  numeric
estimation from the equation would be the solution
for applying in clinical practice. The result from
larger size of study may be needed for more
precise. Also other organs will be found to be more
accurate reference for 11CD estimation in reduction
of pelvic fractures.

Conclusion

This is the first estimation of 1ICD by
measurement of UL for reference in reduction of
pelvic fracture (APC II). Because of low
correlation, using this numeric assessment should
be cautiously applied in clinical practice.
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Severe Genu Recurvatum Deformity Treated with
Primary Rotating Hinge Replacement: A report of 2 cases
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Pongsthorn Chanplakorn, MD?, Paphon Sa-ngasoongsong, MD?,
Chanyut Suphachatwong, MD?, Viroj Kawinwonggowit, MD?
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Introduction: Osteoarthritis in severe genu recurvatum associated with quadriceps weakness is one of the most
challenging problems in total knee arthroplasty. The recurrent recurvatum deformity after knee replacement
can be prevented by using rotating hinge knee prosthesis (RHK). However, the implant survivorship and
performance of knee function after surgery are not well documented.

Materials and Methods: We reported the early clinical and radiographic outcomes of end-stage severe genu
recurvatum arthritis associated with quadriceps weakness treated with RHK in 2 patients. The initial
hyperextension deformity were 35 and 42 degrees measured from sagittal weight bearing radiograph. The
follow-up time was 18 months.

Results: Quadriceps muscle strength at the last follow up were 36% and 126% above the preoperative baseline.
Modified Time Up and Go test was improved from 31.06 to 18.26 seconds at 18 months follow-up in one patient.
Both patients showed significant improvement in WOMAC knee score and Knee Society Score at the last follow-
up. There were neither radiographic signs of implant loosening nor recurrent deformity in both patients.
Conclusion: The quadriceps muscle strength can be improved even in preexisting neuromuscular disorder.
Primary RHK can be used as salvage procedure for severe genu recurvatum arthritis with quadriceps weakness
from neuromuscular disorder.

Key words: Total knee replacement, motor weakness, Genu recurvatum, Quadriceps recovery, Rotating hinge
prosthesis, result
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recurvatum deformity usually reported
dissatisfaction and disability. To prevent this
problem, rotating hinge knee prosthesis (RHK) is
one of the promising implant designs. The
extension stopper design in RHK prosthesis
prevents post-operative recurrence of the deformity
and eliminates unbalance flexion-extension gap.
However, controversy exists over the use of RHK

Introduction

Degenerative osteoarthritis with genu
recurvatum deformity is a challenging problem for
reconstruction with total knee replacement (TKR).
The most common surgical problem is the recurrent
recurvatum deformity®?. Previous literatures have
been show that patients with post-operative
recurvatum deformity following TKR have

significantly poorer functional result®®. Normally,
osteoarthritis with mild degree of genu recurvatum
deformity can be managed with conventional
implant by using a surgical technique described by
Petterson and Insall®. It has been recognized that
the rate of recurrent genu recurvatum after TKR
was 3.7% in patients without neuromuscular
disorder®. However, the incidence of recurrence
genu recurvatum following conventional or
constrained condylar knee implant (CCK) TKR,
could be high as 50% in quadriceps-weakness
patients®”. Moreover, the patient with recurrent
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prosthesis in primary surgery with regard to
implant survival and complexity of future revision.
However, the new RHK design shows good to
excellent mid-term results as reported by Petrou et
al® and Barrack®. The new RHK is designed to
reduce force transmitted to the fixation interface, so
it improves the implant survival. As the longer
implant survival has been proved, RHK should be
the more suitable implant to prevent recurrent genu
recurvatum after TKR especially in severe
recurvatum associated with neuromuscular disorder
patients.

To our knowledge, only few literatures
have reported the use of primary RHK in genu-
recurvatum deformity associated with quadriceps-
weakness patients®1%. Most studies only focused
on survival of the implant and the recurrent
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recurvatum deformity rate without information on
the patient performance after surgery. We have
herein reported the objective performance knee
function in term of quadriceps strength recovery,
modified time up to go test and the functional knee
score in patients with quadriceps-weakness, severe
genu-recurvatum deformity who are receiving
primary RHK.

Materials and Methods

Between 2013 and 2015, 2 primary RHKs
were performed in lower extremity weakness
patients affected by end-stage genu recurvatum
arthritis by an experienced adult reconstruction
surgeon at our institution. The selection criteria
were failed-conservative- treatment osteoarthritis
patients with pain and difficult ambulation, genu
recurvatum with quadriceps weakness at least grade
3 according to Medical Research Council (MRC)
scale for muscle strength®, Decision for the use of
RHK was made preoperatively according to
physical examination, risk of post-operative
recurrent genu recurvatum deformity (RRD), future
complication and patient expectation. The visual
analog pain scale (VAS), quadriceps muscle
strength (QP), Modified time up and go test
(TUGT), Knee Society score (KSS), and WOMAC
knee score were recorded pre and post-operatively.
Radiographic signs of implant loosening were
collected pre-operatively and post-operatively. QP
was measured by using peak-force hand held
dynamometer device (Microfet2, Hoggan Health
industries, USA), applied at just above the ankle in
knee flexion 40-50 degrees and asked patient to
extend their knee against examiner. TUGT was the
time spending from sit, chair-raise and walk
straight forward for 3 meters.

All knees were operated using medial
parapartellar approach after tourniquet was fitted at
350 mmHg. Bone work was done using measure
resection technique. We used a technique described
by Petterson and Insall® which was decreasing
amount of distal femoral cut and decreasing
femoral anterior-posterior size to balance extension
and flexion gap as much as possible. The proximal
tibia was prepared by using intra-medullary guide.
Proximal tibial was cut perpendicularly to the tibial
axis in coronal plane. In sagittal plane, there was no
tibial slope as recommended for Nex Gen RHK
design. The patella was resurfaced. Peri-articular
cocktails (0.5% bupivacaine 20 ml, ketorolac 30
mg, cefuroxime 750 mg, tranexamic acid 250mg)
was injected before implanting the prosthesis. All
patients were operated by using Nex Gen RHK
(Zimmer®, Warsaw, Ind, USA) prosthesis. PMMA
bone cement (Palacos®, Heraeus, Wehrheim,
Germany) was used at the back-side of femoral and
tibial components, but not for the stems. All
patients were operated under regional anesthesia.

Suction drain was applied and 500 mg of
Tranexamic acid was injected intra-articularly
through the drain. Suction drain was clamped for 2
hours and removed within 48 hours after surgery.
We encouraged patients to start full weight bearing
ambulation with walker at second post-operative
day. Discontinuation of walker and switch to single
cane was encouraged by 6 weeks. All patients were
followed up regularly until 12 month, with
radiographic assessment at 6 months and then
yearly. The radiographic signs of implant migration
and loosening were recorded.

Patients and results
Case 1

A seventy-five-year-old woman came in to
the clinic with disabling pain and walking
difficulty. Twenty-years ago, she was diagnosed
with a brain tumor and underwent craniotomy with
tumor removal. After brain surgery, she
experienced right lower limp weakness and her
right knee was gradually deformed (figurel). The
physical examination showed grade 3 muscle
strength at right hip and knee both flexion and
extension, according to MRC scale. Right ankle
dorsiflexion and plantar flexion strength were grade
0. Range of motion at right knee was, measured by
goniometer, 140 degrees flexion and 42 degrees
hyperextension. She was scheduled for total knee
replacement with RHK prosthesis. Pre-operative
and post-operative data were shown in table 1. Pre-
operative clinical and radiographic evaluations
were shown in figurel. Concerning post-operative
period, we encourage patient to perform self-
quadriceps exercise as much as possible. We allow
patient to ambulate full weight bearing without
brace from the second post-operative day. The gait
assistance device was discard as soon as possible.

There was no hyperextension deformity on
the physical examination at 18 month follow-up.
Regard the post-operative radiograph, there was
slightly non-progressive knee hyperextension on
the radiograph taken at first operative day and the
18 months follow-up. Our patient reported
significant improvement of pain on weight bearing
since the second week and no pain during weight
bearing until the last follow up. This directly
correlated with a gradual improvement in WOMAC
and KSS scores during the follow-up period. As
knee stability increased, this patient reported
improvement in chair-raise, stair-climbing and
walking ability. This result was seen in 41% faster
TUGT at 18 month compared with the pre-
operative level. Considering the QP, muscle
strength recovered to baseline by 3 months and
increased by 36% from baseline at 18 months.
There were no radiographic and clinical signs of
implant loosening at 1 year (figure2).
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Case 2

A seventy-seven-year-old man had
suffered from poliomyelitis since he was 3 years
old. He complained of pain and genu recurvatum
deformity on his left lower extremity. Physical
examination shows hip muscle strength grade 5,
knee extension grade 3 muscular weakness
according to MRC scale. Ankle dorsiflexion and
plantar flexion were grade 0. The preoperative knee
range of motion was 150 degrees flexion and 35
degrees hyperextension without extension lag.
Initial radiograph showed arthritic changes with
severe hyperextension (figure3). The pre-operative
and post-operative data has been summarized in
tablel. He was scheduled for total knee
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replacement using RHK prosthesis according to the
previously described criteria.

There was no genu recurvatum deformity
on the physical examination at the last follow-up.
Pain was significantly reduced. There was only
mild pain during a long distance walk. WOMAC
and KSS scores were improved. Quadriceps muscle
strength was 126% improved from baseline. The
postoperative radiograph was taken at 18 months
(figure 4). There was a non-progressive sclerotic
line around the tip of femoral stem without signs of
implant migration. Neither radiolucency line
between bone-cement nor cement-prosthesis
interface were observed.

D

Fig. 1 Pre-operative clinical and radiographic evaluation. Picture on left (A, B) show genu valgus and
recurvatum deformity. Plain radiograph on the right (C, D) show arthritis change with 42 degrees recurvatum

deformity.

B

C

Fig.2 A, B show the immediate post-operative film and C, D were the x-ray at 1 year follow-up. There were
neither implant migration nor abnormal radiolucency line between bone-cement and cement-prosthesis

interface.
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STANDING VIEW

STANDING VIEW

Fig.3 Preoperative radiographic evaluation. There was an arthritis change in both views with 35 degrees
hyperextension deformity.

A B C

Fig. 4 A, B show the immediate post-operative x-ray and C, D were the 18-month radiographic evaluation.
There was a non-progressive sclerotic line at tip of femoral stem. Neither implant malposition nor abnormal
radiolucency line between cement-prosthesis interface were observed.

Tablel Summary of the preoperative and postoperative data of 2 patients. : NA, not available

Case 1 Case 2

Flexion arch (degrees)

- Pre-operative 140 150

- 3 months 120 NA

- 6 months 116 NA

- 18 months 123 124
Hyperextension (Degrees)

- Pre-operative 42 35

- 3 months 0 NA

- 6 months 0 NA

- 18 months 0 0
VAS during walking

- Pre-operative 7 5

- 3 months 0 NA

- 6 months 0 NA

- 18 months 0 0
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Case 1 Case 2

QP (Newton)

- Pre-operative 74 30

- 3 months 80 NA

- 6 months 68 NA

- 18 months 101 68
TUGT (sec)

- Pre-operative 31.06 NA

- 18 months 18.26 NA
WOMAC

- Pre-operative 92 49

- 3 months 57 NA

- 6 months 56 NA

- 18 months 54 31
KSS

- Pre-operative 75 85

- 3 months 144 NA

- 6 months 149 NA

- 18 months 164 170

Discussion only ligament laxity and greater chance of

Total knee replacement (TKR) in genu
recurvatum patients is usually problematic among
arthroplasty surgeons, especially in patients who
have muscular weakness. Arthrodesis is not the
recommended procedure in this situation since this
procedure restricts knee motion and causes
difficultly in climbing up and down stairs®?. To
achieve the goal of treatment of end stage
osteoarthritis which are pain relief and restored
knee function, TKR is the more appropriate option
than arthrodesis.

Recurrent recurvatum deformity (RRD)
following TKR is the most controversial topic as
this deformity diminishes knee sagittal stability,
causes unwelcome pain and decreases patient
sastisfaction. Koo et al®, reported significantly
poorer functional knee score in patients with mean
recurvatum of -3.94 degrees compared with mean
flexion contracture 5.78 degrees at 2 years
following TKR. Patients with recurvatum at 6
months after TKR, had 6.5 times higher risk of
deformity progression compared with those without
recurvatum at 6 months®. Meticulous balance of
the flexion-extension gap is crucial. It is necessary
to make the extension gap a bit smaller than the
flexion gap to prevent recurrent deformity when
conventional implant is used. However, in severe
recurvatum associated with lower extremity
weakness, those problems could not be addressed
with the conventional implant. The incidence of
RRD has been proposed by Meding et al®. They
reported 2 out of 53 patient had RRD and did not
require revision surgery. However in the study
group of Meding, no patients had muscular
weakness. Theoretically, in quadriceps weakness
patients, the incidence of RRD could be much
higher than the patient with genu-recurvatum with
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deformity progression. Costanzo and Pancino®®)
described that patients with quadriceps weakness
lose their ability to lock the knee during the load
bearing phase of the step. They compensate this
phenomenon by passively moving gravity line in
front of the articular axis of the knee during stance
phase which results in genu recurvatum deformity.
This theory was supported by up to 50% RRD rate
in  neuromuscular  disorder  patients  with
osteoarthritis treated with conventional TKA
implant as reported by Tigani et al®, and Giori and
Lewallen®. For those reasons, rotating hinge knee
(RHK) prosthesis is a more appropriate implant to
prevent RRD in these patients. Extension stopper
and hinge connect between femoral-tibial
components eliminate the risk of post-operative
hyperextension deformity and it is easier to balance
extension-flexion gap. However, concern has been
expressed over the use of constrained implant in
primary TKR due to increase in load transfer to the
fixation interface and consequently loosen the
implant. Considering that, the modern rotating
hinge design allows better distribution of shearing
force and reduces amount of force interaction at
hinge mechanism by transferring 95% of
compression force through the articular contact
between femoral condyle and tibia articular surface
rather to the hinge mechanism alone®*?. We
believed the survival rate of new RHK design could
be longer than expected and could be used in
quadriceps weakness patients.

Our study demonstrated an improvement
in pain, functional score, and TUGT in both
patients. There was no radiographic sign of implant
loosening at 18 month follow up. Survival of RHK
has been reported in several studies. Barrack®
reported non implant loosening in modern RHK
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during 2-9 years follow-up. On the contrary, Martin
et al®» who have demonstrated decrease in survival
free rate of all-cause reoperation at 10 years with
hazard ratio of 2.07 for RHK compared with
unconstrained implant. The implant overall
revision-free survival rates for RHK were 74.6% at
10 years. However, the most common cause of re-
operation were wound complication, infection and
stiffness, not implant loosening.

In the majority of patients following TKR,
quadriceps strength will recover on average to
preoperative baseline within 6 months®®). This also
included the patients with neuromuscular disorder
as our data showed that quadriceps strength
returned to baseline at 3 months after surgery.
Surprisingly, both patients showed 36% and 126%
quadriceps strength improvement at the last follow-
up. Therefore, even a patient with preexisting
neuromuscular disorder still has a chance to
improve  muscle  strength  postoperatively.
Encouraging postoperative muscle strengthening
exercise is imperative as higher quadriceps muscle
strength leads to better knee functiont”,

There are some limitations in this study.
First this is the retrospective case report of only 2
patients and second, the results reported in this
study was only 18 months after treatment with
RHK prosthesis. Therefore, our study did not
reflect mid-term and long-term result of genu
recurvatum knee associated with neuromuscular
disorder who were treated with RHK prosthesis.

Conclusion

Severe genu recurvatum  deformity
associated with neuromuscular disorder can be
treated by primary RHK prosthesis with favorable
result in terms of pain elimination and functional
improvement. There were no implant loosening at
18 month follow-up. However, patient selection is
essential, and we recommend primary RHK
prosthesis in patients older than 70 year-old to
reduce the chance of re-operation.
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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
This will allow even quicker and more efficient processing of your manuscript.

Article types

= Qriginal 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

= Letters: 500 words

= Editorial

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 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.

JRCOST VOL.41 NO.3-4 July-October 2017



32

= 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 250 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.

= Use italics for emphasis.

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

Acknowledgements
Acknowledgements 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.

® Indicate 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 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
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