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Editorial 

 
  

The year 2018 is passing very quickly. The JRCOST is about to launch Volume 42, 

number 1-2 for January-April, 2018. In the change of Orthopaedic training curriculum 

according to WFME, we hope residents should have their publications more often and being 

compulsory for every trainee. Apart from residents, we are also trained many fellows in 

various subspecialties. They should begin with JRCOST and progress to high impact journal 

for the next step. Nowadays, the medical students are also trying harder to extend their 

portfolios with publications, and get the well support from all medical schools. We hope the 

brighter future with our young generation. 

 In this issue, we have 2 research articles which are “Patterns and Differences of 

Acetabular Dome Wear of Normal and Operated Hip Joints between the Unipolar and 

Bipolar Prostheses in the Femoral Neck Fracture Surgery” and “The incidence of Anxiety 

and Depression in Patients with Spinal Injury at Siriraj Spinal Unit”. We also published 2 

case reports. They are “A Case Report of Posterior Shoulder Dislocation with Greater 

Tuberosity Fracture” and “Anterior Extrusion of Bone Graft after Posterior Lumbar Interbody 

Fusion with development Deep Vein Thrombosis: Case Report and Literature review”. All of 

our articles are welcome for comment. Please write a letter to editor. Hope to hear from you. 

 

 

 

Pongsak Yuktanandana, MD 

Editor, The Thai Journal of Orthopaedic Surgery 
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Patterns and Differences of Acetabular Dome Wear of Normal and 

Operated Hip Joints between the Unipolar and Bipolar Prostheses  

in the Femoral Neck Fracture Surgery 
 

Surat Songviroon, MD, Manoon Leownorasate, MD  

 
Department of Orthopaedic Surgery, Maharat Nakhonratchasima Hospital,  

Nakhon Ratchasima, Thailand 

 
Purpose: To describe the patterns and differences of wear at acetabular dome wall of the normal and the 

operated hip joints between the unipolar and bipolar prostheses in the femoral neck fracture surgery. 

Patients and Methods: The medical records and radiographic imagings of femoral neck fracture patients who 

were treated with the unipolar or bipolar prostheses at Maharat Nakhon Ratchasima Hospital since July 2010 

to September 2015 were reviewed. The acetabular dome wall thickness (ADWT) was measured on true antero-

posterior view of both sides of hip joints at the 1
st
 day and every 6 months after surgery. The measurements were 

designed with various methods for minimizing the deviation and error and detail would be shown in text below. 

The patterns and differences of wear at acetabular dome wall between operated side and normal side were 

described. The patient demographic data and the wear at acetabular dome wall were compared between the 

unipolar and bipolar prostheses groups. A p-value of less than 0.05 was considered statistically significant. 

Results: All 152 patients were classified into 83 with unipolar and 69 with bipolar prostheses groups. The wear 

pattern at acetabular dome wall on the normal side was not significantly different in both groups. After sex, 

ADWT on the operated side at 1 day after surgery and age groups adjusted, the wear differences between two 

groups were statistically significant at 6, 12, 24, and 30 months after surgery with mean differences of 0.307, 

0.609, 0.825, and 2.460, respectively. 

Conclusion: The wear patterns at acetabular dome wall in femoral neck fracture surgery were different 

between the unipolar and bipolar prostheses. They were statistically significant only at 6, 12, 24, 30 months 

after surgery. 

 
Keywords: Wear at acetabular dome wall, Unipolar prosthesis, Bipolar prosthesis, Femoral neck fracture 
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Introduction 

 Unipolar and bipolar prostheses are 

instruments which have been widely used in 

hemiarthroplasty surgical procedure, for treating 

the femoral neck fractures in older patients. There 

are many documents demonstrating that bipolar 

hemiarthroplasty will reduce the forces that 

transmit to acetabular cartilage surface and 

decrease wear at acetabulum wall as compared with 

unipolar hemiarthroplasty
(1,2)

. And some 

researchers show that the unipolar hemiarthroplasty 

group has wear rate at acetabulum wall more than 

the bipolar hemiarthroplasty group
(1-7)

. But both 

prosthesis designs have equally hip functional 

outcome, so in the older patients, the unipolar 

hemiarthroplasty should be preferred due to its 

lower cost
 (1-6)

.  

 Most researchers stated  about  acetabular 

erosion rate of the patients who received surgery as 

 

Correspondence to: Songviroon S, Department of 

Orthopaedic Surgery, Maharat Nakhonratchasima 

Hospital, Nakhonratchasima, Thailand 

E-mail: suratortho@yahoo.com 

well as the revision rate from protrusion of 

acetabulum
(7,11,14,17)

. Nevertheless, no study has 

shown the information about the pattern and 

differences of wear at acetabular dome between the 

unipolar and bipolar prostheses after the femoral 

neck fracture surgery in any interval of follow up 

and no study shows how to measure the wear of 

acetabular dome wall, either.  

 The purpose of this study is to 

demonstrate the patterns and differences of 

acetabular dome wear between the unipolar and the 

bipolar prostheses in the femoral neck fracture 

surgery, reference with the contralateral intact 

acetabular dome wall thickness in different times of 

follow up after surgery.  
 

Patients and Methods 
The medical records of patients who were 

admitted at Maharat Nakhon Ratchasima Hospital 

with femoral neck fractures and surgically treated 

with the unipolar or the bipolar prostheses between 

July 2010 and September 2015 were collected from 

the hospital’s database. The radiographic imagings 

of both hips in anteroposterior view (AP) were 
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concurrently reviewed. The radiographic imagings 

which were not clearly sharp, blurred, not in true 

AP view of which coccyges were not in the mid to 

pubic symphysis or lacked of follow up imagings at 

6 months after surgery were excluded. The 

measurements were done preoperatively on both 

sides of hip joints. Postoperative measurements 

were done on day 1 and every 6 months after 

surgery on both normal and operated sides. All 

imagings were magnified at full screen before 

measurement to decrease the errors. Acetabular 

dome wall thickness was measured from tip of 

femoral head prosthesis directly to the center of the 

acetabular dome in millimeters with two decimal 

points (Figure 1). The films were measured in the 

first round and left for 1 week before starting to 

measure them again in the second round with 

blindness in results of the first round and were done 

in the same  manner in the third round with 

blindness in results of the first and second rounds 

also. All patients’ profile and measurement data 

were collected for statistical analysis. 

 

 
 
Fig.1 Acetabular dome wall thickness measurement 

on radiography 

 

Results 
 One hundred and fifty-two patients were 

included, 83 were allocated into the unipolar 

prosthesis group and the rest (69) were in the 

bipolar group. The mean age was 82.35 years in the 

unipolar group which was higher than 73.14 years 

of the bipolar group with statistical significance (P 

< 0.001). But when they were grouped according to 

age group: less than 75, 75-84 and > 85 years, there 

were no differences between two groups. All 

measurements were performed by the first author 

only for the avoidance of the inter-observer 

variation of the measurement. The follow up 

periods were 6 and 36 months after surgery in both 

groups. 

 Table 1 showed demographic data that the 

unipolar and bipolar groups had no statistically 

significant differences in sex, underlying diseases: 

hypertension, diabetes mellitus, chronic kidney 

disease, ASA Classification and radiographic 

imaging for acetabular dome wall thickness at the 

normal and operated sides at 1 day after surgery. 

 

Data analysis 
The frequency distributions of 

demographic characteristics and medical histories 

of the unipolar and bipolar prostheses groups were 

expressed as means and standard deviation for 

continuous variables and counts and percentages 

for categorical variables. The Fisher’s exact test 

and Student T test were used to analyze the 

bivariate differences for categorical and continuous 

variables, respectively. To estimate differences of 

acetabular dome wear between the unipolar and 

bipolar prostheses in femoral neck fracture surgery, 

linear regression procedures were performed to 

estimate the mean differences and confidence 

intervals (95 % CI) after adjusted for potential 

confounding factors. All reported p-values were 

two tailed, and confidence intervals were calculated 

at the 95 % level. 
 On the normal side of the unipolar group, 

there was loss of acetabular dome wall thickness 

firstly at 24 months after surgery with little wear at 

30 months. At 36 months after surgery, the pattern 

showed that they looked like no further wear but 

some data were lost during follow up. This may 

disturb the conclusion of the direction of wear at 

acetabular dome wall. For the bipolar group, the 

pattern of wear at acetabular dome wall appeared in 

every follow-up until 36 months after surgery with 

a slower rate compared with the unipolar group. 

On the operated side, patterns of wear at 

acetabular dome wall both in the unipolar and 

bipolar groups looked similar. The loss firstly 

started at the 30 months after surgery with a 

slightly slower rate of loss at 18 months. The 

pattern at 36 months showed that they looked like 

no further loss but the amount of data were less 

than those in the earlier follow-up which might 

disturb the results for concluding the direction of 

wear at acetabular dome wall. The severity of wear 

in the bipolar group was less than in the unipolar 

group. 

 After sex, ADWT on the operated side at 1 

day after surgery and age groups were adjusted, 

comparison between the unipolar and bipolar 

groups as described in table 2, there were 

statistically significant differences at 6, 12, 24, 30 

months after surgery with 95 % CI but no 

statistically significant differences at 18 and 36 

months. 
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Table 1 Demographic data 

 

Factors Unipolar Prosthesis (n=83) Bipolar Prosthesis (n=69) P-value 

 Mean (SD) No (%) Mean (SD) No (%)  

Female  69 (83.13)  58 (84.06) 1.000 

Age, year     < 0.001 

< 75  6 (7.2)  31 (44.9)  

75-84  45 (54.2)  32 (46.4)  

≥85  32 (38.6)  6 (8.7)  

Hypertension  33 (39.8)  30 (43.5) 0.74 

Diabetes mellitus  10 (12.0)  14 (20.3) 0.19 

Chronic kidney disease  5 (6.0)  4 (5.8) 1.000 

ASA Classification 

Class 1 

Class 2 

Class 3 

Class 4 

 

 

 

 

5 (6.0) 

32 (38.6) 

43 (51.8) 

3 (3.6) 

  

8 (11.6) 

35 (50.7) 

26 (37.7) 

0 (0.0) 

0.08 

ADWT on normal side*  12.76 (2.55)  12.71 (1.75)  0.90 

ADWT on operated side * 10.57 (2.54)  10.40 (2.14)  0.67 

ADWT = acetabular dome wall thickness 

*on day 1 after surgery 

 

 
Table 2 Wear differences between the unipolar and the bipolar groups at acetabular dome wall in each follow 

up time after surgery 

 

Duration after surgery (Months) Mean wear difference* (mm.) 95% CI 

6 0.307 0.043, 0.570 

12 0.609 0.308, 1.187 

18 0.542 - 0.110, 1.194 

24 0.825 0.091, 1.558 

30 2.460 0.420, 4.505 

36 0.219 -1.519, 2.010 

Note:* – adjust for sex, ADWT on operated side at 1 day after surgery and age groups 

 

 
                    

Fig.2 Patterns of wear at acetabular dome wall on normal side                                                             
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0
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Fig.3 Pattern of wear at acetabular dome wall on the operated side 

 

 

Discussion 
 The mean age in the unipolar group was 

higher than that in the bipolar group with statistical 

significance (P-value<0.001) but when the patients 

were classified into subgroups for age: <75, 75-84 

and ≥85 years, there were no statistically 

significant differences between the unipolar and 

bipolar groups. This may explain why many 

researchers show good or better results in the 

patients who undergo the surgery using the bipolar 

prosthesis compared with the unipolar groups 

especially in the aspect of the acetabular erosion 

rate and the revision rate which are higher in the 

latter group
(1-7)

. Most of orthopedic surgeons prefer 

using the bipolar prosthesis in the younger patients 

who may live longer with no complications while 

the unipolar prosthesis that has lower cost is 

preferably chosen for the older patients who may 

not live longer. 

Dalldorf et al
(8) 

showed no statistically 

significant difference in the cartilage wear between 

the unipolar and the bipolar components. 

According to them, the severity of the degeneration 

correlated directly with the duration of articulation 

of the implant with the acetabulum and the loss of 

radiographic joint space closely correlated with the 

deterioration of the histological grade of the 

acetabular cartilage. 

Kanto
(9)

 analyzed radiographs in 147 

patients; 72 in the bipolar and 75 in the unipolar 

groups, at the initial post-operation and one year 

after operation. The rate of acetabular erosion was 

measured and found that early protrusion was equal 

in both groups. Khan et al
(10)

 found two patients 

who were symptomatic with acetabular protrusion 

occurring at a mean of 5.6 years after the 

procedure. 

In the unipolar group, the wear pattern at 

acetabular dome wall on normal side was firstly 

recognized at 24 months after surgery but less wear 

at 30 months. Comparing with the bipolar group, 

there were no statistically significant differences at 

any follow up duration after surgery. These results 

showed that no statistical significant differences in 

the patterns and the severity of the wear at 

acetabular dome wall on normal sides after surgery 

at least about 30 months. Data after 30 months 

should be further collected to evaluate the pattern 

and the severity of the wear at acetabular dome 

wall in the long run. 

 On the operated side, the wear pattern at 

acetabular dome wall both in the unipolar and 

bipolar groups looked similar, viz., the loss firstly 

started at the 30 months after surgery with a 

slightly slower rate of loss at 18 months. The wear 

pattern at 36 months showed that they looked like 

no further loss. However because of the inadequate 

amount of data in longer follow up period, it might 

disturb the conclusion of the direction of the wear 

at acetabular dome wall. In the bipolar group, the 

-4

-3

-2
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0

1
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0 6 12 18 24 30 36
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Unipolar Bipolar
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pattern of wear looked nearly similar to those of the 

unipolar group but had less degree of the wear. 

 It was found that the longer time after the 

operation, the wear at the acetabular dome wall was 

more severe. However the mean differences of the 

wear had slightly slower rate at 18 and 36 months 

without statistical significance. At 30 months after 

surgery, mean difference of the wear was 2.46 

millimeters which was very striking. If the data 

after 30 months could be collected with adequate 

amount, there would be more information to be 

analyzed and the trend of the wear’s pattern and 

mean differences of the wear could be summarized. 

When our data were interpreted, there 

were several points being considered. First, there 

were some patients who lost to follow up due to 

many reasons such as the unaffordable fee for 

transportation to the hospital, the difficulty in travel 

from remote rural area to the hospital, the 

unavailable time of care givers to transfer the 

patients on the follow up day, etc. The tracking 

data at each visit of follow- up, 6-36 months in the 

unipolar prosthesis group were 64, 27, 20, 16, 10 

and 5 whereas in the bipolar prosthesis group were 

61, 39, 13, 12, 4 and 4. 

 All patients who received surgery should 

avoid the weight bearing on ambulation after 

surgery for some time interval, depending on the 

situation of the patients and the opinion of the 

surgeons. If the duration of time for avoidance of 

the weight bearing of the patients can be extended 

to at least 6-12 months after surgery, there may be 

some benefit to lessen the severity of the wear in 

acetabular dome wall on the operated side. This 

should be verified in the further study. And it is 

true, it will be helpful to change the clinical 

practice in the future.  

 So far there has never been study showing 

the information about the patterns and differences 

of the wear at acetabular dome wall thickness 

comparing between the unipolar and bipolar 

prostheses after the femoral neck fracture surgery 

in each period of time like this study before. The 

more proper design to allocate patients, the longer 

time of follow up, a large number of radiographic 

imagings from the patients may be helpful to 

clarify this topic. 

 

Conclusion 
The wear pattern at acetabular dome wall 

in the femoral neck fracture after surgery was 

different between the unipolar and the bipolar 

prostheses. The wear differences were statistically 

significant only at 6, 12, 24, 30 months after 

surgery.         
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รูปแบบและความแตกต่างของการสึกที�ผนังส่วนบนสุดของ Acetabulumข้างปกติและข้างผ่าตัดเปรียบเทียบ

ระหว่างการผ่าตัดด้วยการใส่ข้อสะโพกเทียมแบบเบ้าหนึ�งชั/นและสองชั/นในผู้ ป่วยที�กระดูกแตกหักบริเวณ

สะโพก 
 

สุรัตน์ ส่งวรุิฬห์, พบ, มนูญ เลยีวนรเศรษฐ์, พบ 
 

วัตถุประสงค์: ศึกษารูปแบบและความแตกต่างของการสึกที�ผนังส่วนบนสุดของ Acetabulum ข้างปกติและข้างผ่าตัด
เปรียบเทียบระหว่างการผ่าตัดด้วยการใส่ข้อสะโพกเทียมแบบเบ้าหนึ�งชั1นและสองชั1น ในผู้ ป่วยที�กระดูกแตกหักบริเวณ
สะโพก 
ผู้ป่วยและวิธีการ:  เวชระเบียนของผู้ ป่วยที�มีการแตกหักบริเวณคอกระดูกต้นขา ซึ�งได้รับการผ่าตัดด้วยการใส่ข้อสะโพก
เทียมแบบเบ้าหนึ�งชั1นและสองชั1น และฐานข้อมูลภาพเอกซเรย์ที�โรงพยาบาลมหาราชนครราชสีมาระหว่างเดือนกรกฎาคม 
ค.ศ. 2010 ถึง เดือนกันยายน ค.ศ. 2015 จาํนวน 152 รายได้รับการทบทวน การวัดความหนาที�ส่วนบนสุดของ Acetabulum 
ถูกออกแบบด้วยวิธีการหลายอย่างในการควบคุมความเบี�ยงเบนและความผิดพลาดซึ�งแสดงรายละเอียดไว้ในรายงาน
การศึกษา โดยวดัทั1งข้างปกติและข้างผ่าตัดที� 1 วนัหลงัผ่าตัดและทุกๆ ช่วง 6 เดือนหลงัผ่าตัด 
ผลการศึกษา: มีผู้ที�ผ่าตัดใช้ข้อสะโพกเทียมแบบเบ้าหนึ�งชั1น 83 ราย และแบบสองชั1น 69 ราย รูปแบบการสึกของผนังส่วน
บนสุดของ Acetabulum ข้างปกติ ไม่พบความแตกต่างอย่างมีนัยสาํคัญทางสถิติทั1งกลุ่มที�ผ่าตัดด้วยข้อสะโพกเทียมแบบเบ้า
หนึ�งชั1นและสองชั1น เมื�อทาํการปรับด้วยเพศ, ข้างผ่าตัด 1 วันหลังผ่าตัด และอาย ุพบว่ามีความแตกต่างอย่างมีนัยสาํคัญทาง
สถิติที�  6, 12, 24, 30 เดือนหลังผ่าตัดที� 0.307, 0.609, 0.825 และ 2.460 ตามลาํดับ ในขณะที�ไม่มีความแตกต่างอย่างมี
นัยสาํคัญทางสถิติที� 18 และ 36 เดือนหลงัผ่าตัดที� 0.542 และ 0.219 ตามลาํดับ 
สรุป: รูปแบบของการสึกที�ผนังส่วนบนสุดของ Acetabulum เปรียบเทียบระหว่างการผ่าตัดด้วยการใส่ข้อสะโพกเทียมแบบ
เบ้าหนึ�งชั1นและสองชั1น ในผู้ ป่วยที�มีกระดูกแตกหักบริเวณสะโพกมีความแตกต่างอย่างมีนัยสาํคัญทางสถิติในข้างที�ผ่าตัด 
ค่าเฉลี�ยความแตกต่างของการสึกมีความแตกต่างอย่างมีนัยสาํคัญทางสถิติที�ระยะเวลา 6, 12, 24, 30 เดือนภายหลงัการผ่าตัด
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Objective: To investigate the incidence of anxiety and depression among patients with spinal injury admitted to 

the Siriraj Spinal Unit, and to compare depression and anxiety scores between admission and discharge. We 

also evaluated for factors that significantly associate with unimproved anxiety and depression score. 

Methods: This prospective study included patients with spinal injury that were admitted to the Siriraj Spinal 

Unit of Siriraj Hospital during December 2013 to August 2017. Presence and level of anxiety and depression 

were assessed using Thai Hospital Anxiety and Depression Scale (Thai HADS). The following data were 

collected: age, gender, education level, marital status, occupation, diagnosis, level of impairment, injury 

severity, cause of injury, and length of stay. 

Results: Ninety patients were included, with a mean age of 44.4±16.7 years. There were 68.9% males and 

31.1% females. The incidence of anxiety and depression on the day of admission was 8.9% and 7.8%, 

respectively, with decreases to 4.4% and 5.6% before discharge (Table 2). Mean HADS score for anxiety 

decreased from 6.1±3.2 to 3.2±2.9, and for depression from 5.1±3.4 to 3.0±3.1. In multivariate analysis, age 

and marital status were significantly associated with unimproved depression score (P=0.003 and P=0.025, 

respectively). No evaluated factors were significantly associated with unimproved anxiety score. 

Conclusion: The incidence of anxiety and depression decreased from 8.6% and 7.8% to 4.4% and 5.6%, 

respectively, compared between admission and discharge. Age and marital status were significantly associated 

with unimproved depression score, while no factors were able to significantly predict unimproved anxiety score. 
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Introduction 
 Patients with spinal cord injury suffer 
acute and catastrophic change in physical condition 
and ability that can lead to anxiety, despair, 
hopelessness, insecurity, uncertainty, pessimism, 
low self-esteem, and depression(1,2). These 
emotional  outcomes of spinal injury can also lead 
to poor cooperation with rehabilitation and 
occupational therapy during admission. 
Wattanapan, et al.(3) reported a prevalence of 
depression in spinal injury patients of 5.6% using 
Thai HADS. Many studies from other countries 
reported a rate of 13% for anxiety and 16% for 
depression(4). Carvalho, et al.(5) found that 60% of 
patients had depression after spinal injury when 
tested    with   the   Symptom-Checklist-90-Revised  
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Unit, Department of Orthopaedic Surgery, Faculty 

of Medicine Siriraj Hospital, Mahidol University, 

Bangkok, Thailand 

E-mail: csiccv@gmail.com 

(SCL-90-R) questionnaire. The prevalence of 
anxiety was 10-12% in a study from Royle, et al.(6) 
 The quality of medical care and 
rehabilitation also affects the level of anxiety and 
depression in this patient population. Mehaidat, et 
al.(7) conducted a study in paraplegia patients and 
found 28.2% anxiety and 17.4% depression during 
acute care, which decreased significantly to 18.1% 
and 11.5%, respectively, after rehabilitation. 
Kuptniratsaikul, et al.(8) reported a prevalence of 
anxiety and depression after the injury of 18.2% 
and 13.6%, respectively, which decreased to 13.6% 
and 2.3% after receiving medical care, though both 
changes failed to achieve statistical significance 
due to the small size of the study population. 
 The Siriraj Spinal Unit was the first spine-
specific center for treating spinal trauma in 
Southeast Asia, with a multidisciplinary team that 
provides international standard quality medical and 
rehabilitation care. However, the incidence of 
anxiety and depression among spinal injuried 
patients treated at the Siriraj Spinal Unit is not 
known.   
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Accordingly, the aim of this study was to 
investigate the incidence of anxiety and depression 
among patients with spinal injury who were 
admitted to the Siriraj Spinal Unit, and to compare 
depression and anxiety scores between admission 
and discharge. We also evaluated for factors that 
significantly associate with unimproved anxiety 
and depression score. 
 

Methods 

Participants 
This prospective study included patients 

with spinal injury that were admitted to the Siriraj 
Spinal Unit of Siriraj Hospital during the 19 
December 2013 to 28 August 2017 study period. 
Siriraj Hospital is Thailand’s largest national 
tertiary referral center. Patients that satisfied all of 
the following criteria were included: (1) age more 
than 18 years during admission; (2) having good 
consciousness; and, (3) having good ability and 
willingness to answer the HADS questionnaire. 
Patients meeting one or more of the following were 
excluded: (1) history of diagnosed psychological 
diseases, such as schizophrenia, depressive 
disorder, and/or anxiety before being admitted to 
the Siriraj Spinal Unit; and, (2) history of 
underlying disease(s) that adversely affect the 
thinking process or the emotions, such as 
Alzheimer’s disease, Parkinson’s disease, 
cerebrovascular disease, head injury, HIV 
infection, epilepsy, and/or substance use (e.g., 
alcoholism, illegal or prescription drug abuse, 
inhalants). 

 

Assessment instrument 
 Presence and level of anxiety and 
depression were assessed using the Thai Hospital 
Anxiety and Depression Scale (Thai HADS). Thai 
HADS is a widely used and reliable tool for 
screening for clinical anxiety and depression. There 
are seven items for each of the two parameters, and 
each item is scored using a 4 point Likert scale (0-
3), with a 0 indicating the lowest level of 
agreement and a 3 indicating the highest level of 
agreement. The highest achievable number of 
points is 21 for both anxiety and depression. 
Persons scoring 0 to 7 are regarded as non-cases, 8-
10 are regarded as possible cases, and 11-21 are 
considered probable cases. In this study, patients 
scoring more than 7 on either scale were considered 
as having anxiety and/or depression. 
Procedure 
 After receiving study approval from the 
Siriraj Institutional Review Board (SIRB), Faculty 
of Medicine Siriraj Hospital, Mahidol University, 
Bangkok, Thailand (COA no. 637/2556, EC4), 
written informed consent was obtained from all 
enrolled study participants. The following data 
were collected from patient medical records: age, 
gender, education level, marital status, occupation, 

diagnosis, level of impairment, severity of injury, 
cause of injury, and length of stay. Patient level of 
anxiety and depression was assessed using Thai 
HADS at both admission and at discharge. 
Statistical analysis 
 Sample size calculated by using the 
prevalence of anxiety and depression after the 
injury from Kuptniratsaikul, et al.’s(8) study which 
was 18.2% with the allowable error of 0.08%, two-
sided level of significance (alpha error) was set of 
5%. The estimated sample size was at least 90 
patients. All data analyses were performed using 
SPSS Statistics version 18 (SPSS, Inc., Chicago, 
IL, USA). Demographic data were interpreted 
using descriptive statistics. Data are reported as 
number and percentage or mean ± standard 
deviation. HADS scores between admission and 
discharge were compared using paired t-test. Chi-
square test and Fisher’s exact test were used for 
multivariate risk factor analysis. A p-value less 
than 0.05 was regarded as being statistically 
significant. 
 

Results 
Ninety patients were included in this 

study. The mean age of patients was 44.4±16.7 
years (range: 18-76), with a gender distribution of 
68.9% males and 31.1% females. Just over half of 
patients (52.2%) were married. Most patients had at 
least a secondary school education (31.1%) and 
worked as an employee (35.6%). The most 
common cause of injury was falls (50%). The 
proportion of paraplegia and tetraplegia was equal 
(34.4%), and most of those patients sustained 
incomplete spinal cord injury (46.7%). The mean 
length of stay was 34.3±25.2 days (range: 10-146) 
(Table 1). 
 The incidence of anxiety and depression 
on the day of admission was 8.9% and 7.8%, 
respectively, with decreases to 4.4% and 5.6% 
before discharge (Table 2). Mean HADS score for 
anxiety decreased from 6.1±3.2 to 3.2±2.9, and for 
depression from 5.1±3.4 to 3.0±3.1. 
 Nineteen patients (21.1%) had 
unimproved anxiety score, and 29 patients (32.2%) 
had unimproved depression score. In multivariate 
analysis, age and marital status were found to be 
significantly associated with unimproved 
depression score (P=0.003 and P=0.025, 
respectively). No evaluated factors were 
significantly associated with unimproved anxiety 
score. Almost half (47.6%) of patients aged less 
than 45 years had unimproved depression score, 
while that proportion was only 18.7% of patients in 
the ≥ 45 year age group. The proportion of patients 
with unimproved depression score was higher in 
single patients (44.2%) than in married patients 
(21.0%). 
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Discussion 
 Thai HADS is a widely used and reliable 
measure for screening the probable presence and 
severity of clinical anxiety and depression in Thai 
patients admitted in the hospital. Thai HADS was 
shown to have a high sensitivity and specificity for 
diagnosis of these disorders(9). In this study, the 
incidence of anxiety and depression, which was 
defined as patients with a score > 7 from self-
reporting via the Thai HADS questionnaire, was 
8.9% and 7.8% at admission. This finding was 
similar to the 5.6% prevalence of depression among 
spinal injury patients using Thai HADS reported by 
Wattanapan, et al. However, studies from the UK 
and Western Europe reported much higher levels of 
anxiety (19-35%) and depression (17-27%) among 
spinal injury patients, and these studies also used 
the HADS assessment tool(10,11). This disparity in 
the prevalence of anxiety and depression among 
studies may be attributed to Thai cultural mores(12), 
which include living with and the importance of 
extended family, which provides adequate social 
support, and if a family member becomes the 
primary caregiver, the patient tends to have better 
quality of life(13). A 2010 study reported lack of 
social support, such as good social relationships 
and help from family, to be a risk factor for 
depression in patients with spinal cord injury(14).  
 The incidence of anxiety and depression in 
this study decreased when compared between 
admission and discharge (Table 2), which was 
consistent with the findings of an earlier study by 
Mehaidat, et al.(7) that found that the presence of 
anxiety and depression in paralyzed patients in 
Jordan decreased significantly at the end of the 
rehabilitation program (28.2% to 18.1% for 
anxiety, and 17.4% to 11.5% for depression). 
Kuptniratsaikul, et al.(8) also reported decreased 
anxiety from 18.2% to 13.6% and decreased 
depression from 13.6% to 2.3% in spinal cord 
injury patients. The findings of this study 
demonstrate the effectiveness of the patient 
counseling service provided by the psychologist 
that is part of our multidisciplinary team of 
caregivers at the Siriraj Spinal Unit. Our 
psychologist regularly accesses the mental health 
status of both patients and caregivers, and 
encourages patients to actively participate in the 
prescribed rehabilitation program. Our staff 
psychologist also evaluates the mental health status 
of our patients before discharge, which helps to 
preventing the development of anxiety and 
depression in the future.  
 Regarding the group of patients in this 
study with unimproved anxiety and depression 
score, we found no factors that significantly related 
to the anxiety group, but age and marital status 
significantly related to the depression group. 
Earlier study in the US(15) found younger age (25-
49 years) to be a risk factor for depression in 

patients with spinal cord injury. Bombardier, et 
al.(16) found that the severity of depression 
increased in 20-29 year-old patients, which is 
consistent with the finding of this study that a 
higher proportion of patients younger than 45 years 
old had unimproved depression score. In contrast, 
Wattanapan, et al.(3) found no significant 
relationship between age and depression. Similar to 
the finding of our study, Bombardier, et al.(14) 
found marital status to be one of the demographic 
factors that had an effect on the prevalence of 
depression in spinal cord injury. In the present 
study, we found a higher incidence of depression 
among single patients, which was consistent with a 
1998 study that found that patients with 
maladjusted marital status had a higher rate of 
depression(17). A study by Tate, et al.(18) reported 
that loss of a spouse significantly associated with 
depressive symptoms in spinal cord injury patients. 
 The limitation of this study is the small 
number of patients, which prevented us from 
employing multiple logistic regression for 
multivariable analysis to identify correlations 
between demographic factors and patients with 
unimproved anxiety and depression score. 
Regarding the preceding paragraph, the 
descriptions in Table 4.  
 

Conclusion 
 The incidence of anxiety and depression 
decreased from 8.6% and 7.8% to 4.4% and 5.6%, 
respectively, compared between admission and 
discharge. Age and marital status were the only two 
factors significantly associated with unimproved 
depression score, while no factors were able to 
significantly predict unimproved anxiety score. The 
results of this study support the efficacious role of 
patient counseling services at the Siriraj Spinal 
Unit. 
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Table 1 Demographic and clinical characteristics of patients with spinal injury  

Variables Mean 

Age (years) (mean (SD) 44.4 (16.7) 
Gender Male/Female 62/28 (68.9/31.1) 
Education 

- No 
- Primary school 
- Secondary school 
- Vocational certificate 
- Undergraduate 
- Postgraduate 

 
2 (2.2) 

24 (26.7) 
28 (31.1) 
10 (11.1) 
21 (23.3) 

5 (5.6) 
Marital status 

- Single 
- Married 

 
43 (47.8) 
47 (52.2) 

Occupation 
- No 
- Student 
- Employee 
- Government officer 
- Office worker 
- Business 
- Agriculturist 
- Retire 

 
6 (6.7) 
7 (7.8) 

32 (35.5) 
8 (8.9) 
4 (4.4) 

14 (15.6) 
14 (15.6) 

5 (5.6) 
Cause of injury 

- Traffic accident 
- Falls 
- Violence 
- Other 

 
42 (46.7) 
45 (50.0) 

2 (2.2) 
1 (1.1) 

Level of impairment 
- Normal 
- Paraplegia 
- Tetraplegia 

 
28 (31.2) 
31 (34.4) 
31 (34.4) 

Severity of injury (n=62) 
- Complete 
- In Complete 

 
20 (22.2) 
42 (46.7) 

length of stay (mean (SD) 34.4 (25.2) 
 

Table 2 Incidence of anxiety and depression on admission and before discharge Assessment 

Measure On admission (N=90) Before discharge (N=90) 

N % N % 

HADSa 
HADSd 

8 
7 

8.9 
7.8 

4 
5 

4.4 
5.6 

Abbreviations: HADSa, Thai Hospital Anxiety and Depression Scale-anxiety subscale;  
HADSd, Thai Hospital Anxiety and Depression Scale-depression subscale 
 
 
Table 3 Mean anxiety and depression scores on admission and before discharge 
 

Measure On admission (N=90) Before discharge (N=90) P-value 

Mean SD Mean SD 

HADSa 6.1 3.2 3.2 2.9 <0.001* 
HADSd 5.1 3.4 3.0 3.1 <0.001* 

A P-value<0.05 indicates statistical significance 
Abbreviations: HADSa, Thai Hospital Anxiety and Depression Scale-anxiety subscale;  
HADSd, Thai Hospital Anxiety and Depression Scale-depression subscale 
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Table 4 Univariable analysis of the demographic factors in patients with unimproved anxiety score 

 Improved anxiety score 

(N=71) 

Unimproved anxiety score 

(N=19) 

P-value 

Gender 
 male 
 female 

 
49 (79.0%) 
22 (78.6%) 

 
13 (21.0%) 
6 (21.4%) 

1.000 

Age (years) 
 < 45 
 ≥ 45 

 
31 (73.8%) 
40 (83.3%) 

 
11 (26.2%) 
8 (16.7%) 

0.379 

Education 
 Lower Bachelor’s Degree 
 Bachelor’s Degree and higher 

 
49 (76.6%) 
22 (84.6%) 

 
15 (23.4%) 
4 (15.4%) 

0.570 

Marital status 
 Single 
 Married 

 
33 (76.7%) 
38 (80.9%) 

 
10 (23.3%) 
9 (19.1%) 

0.797 

Occupation 
 Without income/salary 
 income/salary 

 
14 (77.8%) 
57 (79.2%) 

 
4 (22.2%) 

15 (20.8%) 

1.000 

Cause of injury 
 Fall 
 Traffic accident 
 Violence 
 Other 

 
34 (75.6%) 
34 (81.0%) 
2 (100.0%) 
1 (100.0%) 

 
11 (24.4%) 
8 (19.0%) 
0 (0.0%) 
0 (0.0%) 

0.810 

Level of impairment 
 Paraplegia 
 Tetraplegia 
 Normal 

 
22 (71.0%) 
25 (80.6%) 
24 (85.7%) 

 
9 (29.0%) 
6 (19.4%) 
4 (14.3%) 

0.382 

Severity of injury 
 Complete 
 Incomplete 
 Normal 

 
13 (65.0%) 
34 (81.0%) 
24 (85.7%) 

 
7 (35.0%) 
8 (19.0%) 
4 (14.3%) 

0.209 

Length of stay (days) 
 < 30 
 ≥ 30 

 
25 (73.5%) 
46 (82.1%) 

 
9 (26.5%) 

10 (17.9%) 

0.426 

P-value were for the Chi-square test and Fisher’s exact test 
A P-value<0.05 indicates statistical significance 
 

Table 5 Univariable analysis of the demographic factors in patients with unimproved depression score 

 Improved depression score 

(N=61) 

Unimproved depression score 

(N=29) 

P-value 

Gender 
 male 
 female 

 
41 (66.1%) 
20 (71.4%) 

 
21 (33.9%) 
8 (28.6%) 

0.638 

Age (years) 
 < 45 
 ≥ 45 

 
22 (52.4%) 
39 (81.3%) 

 
20 (47.6%) 
9 (18.7%) 

0.003* 

Education 
 Lower Bachelor’s Degree 
 Bachelor’s Degree and higher 

 
41 (64.1%) 
20 (76.9%) 

 
23 (35.9%) 
6 (23.1%) 

0.321 

Marital status 
 Single 
 Married 

 
24 (55.8%) 
37 (78.7%) 

 
19 (44.2%) 
10 (21.3%) 

0.025* 

Occupation 
 Without income/salary 
 income/salary 

 
14 (77.8%) 
47 (65.3%) 

 
4 (22.2%) 

25 (34.7%) 

0.404 
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Improved depression score 

(N=61) 

Unimproved depression score 

(N=29) 

P-value 

Cause of injury 
 Fall 
 Traffic accident 
 Violence 
 Other 

 
29 (64.4%) 
30 (71.4%) 
1 (50.0%) 

1 (100.0%) 

 
16 (35.6%) 
12 (28.6%) 
1 (50.0%) 
0 (0.0%) 

0.850 

Level of impairment 
 Paraplegia 
 Tetraplegia 
 Normal 

 
17 (54.8%) 
25 (80.6%) 
19 (67.9%) 

 
14 (45.2%) 
6 (19.4%) 
9 (32.1%) 

0.099 

Severity of injury 
 Complete 
 Incomplete 
 Normal 

 
10 (50.0%) 
32 (76.2%) 
19 (67.9%) 

 
10 (50.0%) 
10 (23.8%) 
9 (32.1%) 

0.108 

Length of stay (days) 
 < 30 
 ≥ 30 

 
23 (67.6%) 
38 (67.9%) 

 
11 (32.4%) 
18 (32.1%) 

1.000 

P-value were for the Chi-square test and Fisher’s exact test 
A P-value<0.05 indicates statistical significance 
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อุบัติการณ์ของภาวะวิตกกงัวลและซึมเศร้าในผู้ป่วยบาดเจ็บกระดูกสันหลัง ณ ศูนย์ผู้บาดเจ็บกระดูกสันหลัง 

โรงพยาบาลศิริราช 

 

ศรีนวล  ชวศิริ, พบ, นภชนก สุขประเสริฐ, ศศ.ม, ชลเวช ชวศิริ, พบ 

 

ผลการศึกษาผู้ป่วยบาดเจบ็กระดูกสันหลังจาํนวน 90 คน อายุเฉลี#ย 44.4 ปี (ส่วนเบี#ยงเบนมาตรฐาน 
16.7 ปี, ระหว่าง 18-76 ปี) ร้อยละ 68.9 เป็นเพศชาย จากการใช้แบบประเมิน Thai HADS พบว่ามีอุบัติการณ์
ของภาวะวิตกกังวลและภาวะซึมเศร้าเมื#อแรกรับ มีค่าเท่ากับ ร้อยละ 8.9 และ 7.8 ตามลาํดับ และลดลงเป็น
ร้อยละ 4.4 และร้อยละ 5.6 ในวันจาํหน่ายออกจากโรงพยาบาล คะแนนเฉลี#ยภาวะวิตกกังวลและภาวะ
ซึมเศร้าลดลงเมื#อแรกรับจนถึงวันจาํหน่ายออกจากโรงพยาบาล โดยคะแนนเฉลี#ยภาวะวิตกกังวลลดลงจาก 
6.1 (SD=3.2) เป็น 3.2 (SD=2.9) และคะแนนเฉลี#ยภาวะซึมเศร้าลดลงจาก 5.1 (SD=3.4) เป็น 3.0 (SD=3.1) 
ไม่พบว่ามีความสัมพันธ์ระหว่างผู้ ป่วยที# มีคะแนนภาวะวิตกกังวลไม่ลดลงกับอายุ เพศ ระดับการศึกษา 
สถานภาพสมรส อาชีพ สาเหตุการบาดเจ็บ ระยะเวลานอนโรงพยาบาล  ความรุนแรงของความพิการและ
การบาดเจ็บ แต่พบความสัมพันธ์ระหว่างผู้ ป่วยที# มีคะแนนภาวะซึมเศร้าไม่ลดลงกับอายุ และสถานภาพ
สมรส (P<0.05) โดยกลุ่มอายนุ้อยกว่า 45 ปีและกลุ่มโสดมีคะแนนความซึมเศร้าไม่ลดลงเมื#อเปรียบเทียบกับ
กลุ่มที#มีอาย ุ45 ปีขึOนไปรวมทัOงกลุ่มที#มีสถานภาพสมรส 
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A Case Report of Posterior Shoulder Dislocation with  

Greater Tuberosity Fracture 
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Purpose: Posterior shoulder dislocation with fracture of greater tuberosity of the humerus is extremely rare. 

Therefore, the best prescribed treatment for it has not yet been established. 

Methods: A 45-year-old male, the victim of motorcycle accident, presented with shoulder injury and deformity. 

Post injury radiographs demonstrated a posterior shoulder dislocation and hollow glenoid with bony fragments. 

Computed tomographic findings revealed a posterior shoulder dislocation with fracture of greater tuberosity of 

the humerus. A closed reduction procedure was successfully performed under general anesthesia. 

Results: Anatomical reduction of shoulder joint and greater tuberosity fragment was achieved with good joint 

stability. 

Conclusion: Closed reduction under general anesthesia is an effective treatment for posterior dislocation with 

fracture of greater tuberosity. 
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Introduction 

 Posterior dislocation of the shoulder is a 

rare injury and represents approximately 2-5% of 

all traumatic shoulder dislocations
(1,2)

. The overall 

incidence of posterior fracture-dislocations was 0.6 

per 100,000 populations per year. The peak 

incidence was in middle-aged men, and most 

injuries were sustained during a seizure or a fall 

from a height. In most patients, there was a 

displaced primary fracture of the anatomic neck of 

the humerus, propagating from the area of an 

osteochondral fracture of the anterior aspect of the 

humeral head (a reverse Hill-Sachs lesion). 

Recommended treatment is open relocation of the 

humeral head with bone-grafting of humeral head 

defects, and internal fixation of the fracture. The 

combination of a greater tuberosity fracture with 

ipsilateral posterior glenohumeral dislocation is an 

even rarer event, for which there has been no 

reported treatment. 
 Almost of previous case reports of 

shoulder dislocation involved delayed diagnosed 

entities, which led to unsatisfactory patient 

outcome. A high index of suspicion and early 

diagnosis by adequate clinical radiological 

examination are required to prevent osteonecrosis 

of the humeral head, and to ensure satisfactory joint 

functional recovery. 
 

Correspondence to: Mutchamee S, Department of 

Orthopaedics, Khon Kaen Hospital, Khon Kaen, 

Thailand 
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Case report 
 A 45-year-old male was referred to Khon 

Kaen Hospital after a road traffic accident. The 

patient was struck by a car while riding a 

motorcycle. He complained of pain and deformity 

over the right shoulder. Physical examination 

revealed an internally rotated and slightly adducted 

deformity of the injured limb, with limited motion 

in any direction. The posterior area of the shoulder 

was swollen and tender. There was no distal 

neurovascular deficit or associated injury. Plain 

radiographs revealed a posterior shoulder fracture 

dislocation with large bony fragments around the 

humeral head, which was not clearly identified 

(Fig.1-A, 1-B). 

 A U slab was then applied, and the patient 

was taken to the operating room within 48 hours. 

Under general anesthesia, closed reduction was 

successfully performed. The patient was positioned 

in supine, and the injured arm was then placed in 

traction, with the elbow pointing caudally. Then, 

through maintained traction and internal rotation 

reduction force, the medial side of the upper arm 

was pushed laterally using the leverage 

technique
(3)

, causing the humeral head to detach 

from the glenoid rim. The shoulder was then 

rotated externally, and joint reduction was 

achieved. After reduction, the shoulder’s range of 

motion was full, with no clinical re-dislocation or 

instability present. Intraoperative fluoroscopic 

findings showed anatomic reduction of the shoulder 

joint and anatomically reduced greater tuberosity 

(Fig.3-A, 3-B). The shoulder was then immobilized 

with a sling 2 weeks then start pendulum exercise 

and progressive range of motion exercise. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        A                                                                                B 

 

Fig.1-A film shoulder AP view, Fig.1-B film shoulder lateral scapular (Y view) 

Preoperative radiographs show a posterior shoulder dislocation with large bony fragments, in which 

internal rotation deformity was also demonstrated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Computed tomographic 3D reconstruction findings demonstrate the more clearly identifiable posterior 

shoulder dislocation and greater tuberosity fracture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            A                                                                                   B 

 

Fig.3-A film shoulder AP view, Fig.3-B film shoulder lateral scapular (Y view) 
Intraoperative fluoroscopic findings show an anatomic reduction of the shoulder joint and greater 

tuberosity fragments. 
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            A                                                                               B 

 
Fig.4-A film shoulder AP view, Fig.4-B film shoulder lateral scapular (Y view) 

 
 

After  Eight week post-operative 

radiographic findings demonstrated the 

maintainable alignment and some union (Fig.4-

A,4-B). Painless shoulder movement with satisfied 

range of motion were achieved. 

 

Discussion 
 Posterior shoulder dislocation is a rare 

injury. The three most common causes of posterior 

shoulder dislocation include a fall on the 

outstretched arm, a direct blow to the anterior 

aspect of the shoulder during an epileptic seizure, 

and electrocution or ECT (electroconvulsive 

therapy)
(4-9)

. Posterior dislocation of the shoulder is 

four times more common in males, with up to 65% 

of patients having associated injuries; which 

include fractures of the humeral neck (18.5%), 

lesser (14.3%) and greater (7.8%) tuberosity, 

reverse Hill-Sachs lesion (29%), and rotator cuff 

tear (2%)
(4)

. Closed reduction under general 

anesthesia provides anatomical reduction. 
 

Inadequate radiographs and poor physical 

examination are the main factors of misdiagnosis. 

The classic physical findings of posterior 

dislocation include decreased anterior prominence 

of the humeral head, palpable posterior prominence 

of the humeral head, palpable prominence of the 

coracoid, marked limit of abduction, and complete 

absence of external rotation with a fixed internal 

rotation deformity
(10)

. Radiographs in AP, scapular 

Y, and axillary views are necessary; and the 

Velpeau axillary view is also useful
(11)

. Several 

signs indicating posterior dislocation of the 

shoulder within the AP view have been described, 

including the positive rim sign and absence of the 

half-moon overlap
(12)

, the light-bulb sign, and the 

trough line
(13)

. If any suspicion arises, computed 

tomography (CT) scan can discover a posterior 

shoulder dislocation, as well as define the extent of 

the displacement and the osseous abnormalities. 

 Previous studies have shown that the 

conventional closed reduction technique was 

successful in 42% of cases in a series of 12 fresh 

posterior dislocations. The main factors leading to 

unsuccessful closed reduction were tight locking of 

the glenohumeral joint due to a large impression 

fracture, delayed diagnosis of the dislocation, and 

anatomical neck fracture
(14,15)

.
 
Soft-tissue lesions of 

the infraspinatus
(16)

 and/or bicep tendon 

interpositionare some additional factors preventing 

successful closed reduction. In this case, closed 

reduction could be successfully performed because 

of the absence of reverse Hill-Sachs lesion which 

able to be an obstacle. Furthermore, this case was 

not a complex posterior shoulder fracture-

dislocation by definition from Robinson M et al.
(17) 

 Posterior shoulder dislocations are a 

common unrecognized injury. Hawkins et al., 

1989; explained the delay in diagnosis by an 

average of one year in 75% of the cases studied
(18)

. 

Causes of delay in diagnosis included failure of the 

evaluating physician to include the condition in the 

differential diagnosis, suboptimal radiographic 

evaluation and interpretation, and coincidental 

injuries; such as fractures that can confound the 

patient's presentation. A delay in diagnosis and 

treatment of posterior shoulder dislocation or 

fracture-dislocation has increased risks of non-

union, subsequent humeral head collapse, avascular 

necrosis, post-traumatic arthritis, and muscle 

wasting. 

 

Conclusion      
 Posterior shoulder dislocation associated 

with fracture of the greater tuberosity is a rare 

injury. Closed reduction under general anesthesia 

can be the one of choice of treatment. 
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รายงานผู้ป่วย ภาวะหัวไหล่หลุดหลังร่วมกบักระดูก greater tuberosity หักในข้างเดียวกนั 

 

ศุภมงคล มัชม,ี พบ, วนัจกัร พงษ์สมัครไทย, พบ 

 

ภาวะหัวไหล่หลดุหลงัพบได้ไม่บ่อยโดยเฉพาะไหล่หลดุหลงัที�พบร่วมกับกระดูก greater tuberosity หักนั)น แทบ
จะไม่พบ รายงานผู้ ป่วยส่วนใหญ่ภาวะไหล่หลดุหลังมักได้รับการวินิจฉัยล่าช้าหรือวินิจฉัยพลาด ทาํให้ผลการรักษาไม่ดี  
ดังนั)นจาํเป็นที�จะต้องซักประวติั ตรวจร่างกาย และอ่านภาพรังสี ให้ถกูต้องเพื�อวินิจฉัยภาวะนี) 
 ผู้ป่วยชายอาย ุ45 ปี ได้รับอุบัติเหตุถูกรถยนต์ชน ปวดไหล่ขวา ตรวจร่างกายพบว่า มีไหล่ขวาผิดรูป แขนขวาชิด
ลาํตัวและหมนุเข้าด้านใน ด้านหลังของไหล่บวมขึ)น ไม่สามารถขยับได้ ตรวจระบบอื�นปกติ ภาพรังสี แสดงว่ามี proximal 
humerus fracture และมีกระดูกชิ)นใหญ่ขวางแถวข้อไหล่ และสงสัยไหล่หลดุหลัง จึงได้ส่งเอกซเรย์คอมพิวเตอร์เพื�อยืนยัน 
พบว่ามีไหล่หลดุหลงัและมี greater tuberosity หัก  
 การรักษาในเบื)องต้นได้ใส่ arm sling  และนาํผู้ป่วยเข้าห้องผ่าตัดได้รับการดมยาสลบและได้ดึงไหล่ให้เข้าที�   หลัง
ดึงพบว่าข้อไหล่มั�นคงดี และภาพรังสีแสดงกระดูก greater tuberosity เข้าที� และข้อไหล่เข้าที�ดี 
 ภาวะหัวไหล่หลุดหลังที�พบร่วมกับกระดูก greater tuberosity หัก สามารถรักษาโดยการดึงไหล่ภายใต้การดม
ยาสลบ 
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Background: Anterior bone graft extrusion is a very rare complication. Most patients with this type of extrusion 

are asymptomatic. Only few studies reported with the development of deep vein thrombosis (DVT) due to 

anterior bone graft extrusion and the detailed about the management.  

Propose: The propose of this study is to report a patient with anterior bone graft extrusion with development of 

DVT without revision spinal surgery. 

Materials and Methods: The authors demonstrated case by describing the patient’s history, physical 

examination, imaging studies and treatment. We also reviewed and discussed related literatures. 

Results: The patients with foraminal stenosis and disc extrusion of L4-S1 was performed posterior 

decompression and posterior lumbar interbody fusion of L4-S1. Postoperatively, the patient developed left thigh 

pain and swelling. The diagnosis of proximal DVT at left common iliac vein was confirmed by Doppler 

ultrasound and 3D CT angiography. The patient was treated with intervention; stent insertion at left common 

iliac vein, balloon dilatation, Inferior vena cava(IVC) filter, thrombectomy, injection of low molecular weight 

heparin. The patients showed an improvement in the clinical of radicular pain and thigh swelling. 

Conclusion: Proximal DVT due to anterior bone graft extrusion is a very rare complication. The most 

important clinical symptoms are thigh swelling and pain. We must recognize patient’s early symptoms and give 

an early diagnosis due to proximal DVT could be develop pulmonary thromboembolism and lead to death. 

Furthermore, the revision spinal surgery is more complex and associated with severe complications. This study 

described the management of DVT with nonsurgical approach, such as thrombectomy, common iliac vein stent, 

IVC filter insertion with an application of anticoagulants without going through revision spinal surgery. 

 
Keywords: Deep vein thrombosis, posterior lumbar interbody fusion, complication, anterior bone graft 

extrusion 
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Introduction 

 Lumbar intervertebral graft extrusion is a 

complication that can occur during or after lumbar 

disc surgery. Anterior graft extrusion is less 

frequent but can be found after the surgery. The 

previous studies
(1-5) 

reported the incidence of 

anterior graft extrusion is 0.6-0.8% and most 

patients are asymptomatic. A few case reports
(1-5) 

described complication and management. 

 The main propose of this study was to 

report a case with anterior bone graft extrusion with 

development of proximal deep vein thrombosis 

(DVT)  similar  to  previous  reports
(1-5)

.  But  these  
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patients
 

had treatment with intervention; stent 

insertion at left common iliac vein, Inferior vena 

cava (IVC) filter insertion, thrombectomy, and 

anticoagulation without revision spinal surgery. 

 

Case report 
 A 72-year-old male came with right 

buttock pain radiating down to the right ankle and 

the right foot was dropped for 2 weeks. The patient 

had a history of hypertension and old CVA but he 

was denied history of previous venous 

thromboembolism and smoking. Physical 

examination showed decreased sensation of his 

right foot. The motor power of the right ankle 

dorsiflexion was grade III and right big toe 

dorsiflexion was grade IV, while others were grade 

V. His patellar reflex are 2+ on both sides. His 

body mass index (BMI) was 25.9 kg/m
2
. Magnetic 

resonance imaging (MRI) studies demonstrated 

disc extrusion at L4-5 and L5-S1, with right 
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extraforaminal extension and severe right foraminal 

stenosis at L5-S1. 

 After Intubation, the patient was turned to 

prone position on the operative table. We 

performed a standard midline posterior approach, 

identified the bony landmark and level of 

pathology with intraoperative fluoroscope, 

insertion of pedicle screw at L4-S1 (Iliad®, 

Medyssey), confirmed the level and position of 

screw with fluoroscope, then performed posterior 

decompressive laminectomy L4-S1 with 

foraminotomy at right site of level L5-S1. The dura 

mater is exposed  and delicately pushed back with a 

blunt retractor toward the midline but during 

traction the dura, an epidural vein was torn, we was 

controlled bleeding by using bipolar cauterization 

and packing gelatin-based sponges. After 

controlled bleeding, we performed open 

discectomy at L4-5 and L5-S1, removed disc 

material and irrigation disc space then used 

curettage to prepared vertebral endplate for fusion, 

insertion chip autogenous bone graft (1-2 ml per 

each level) between disc space and insertion 

titanium PLIF cage size width 11 mm, length 28 

mm, 12 degrees lordotic angle (filled with 

autogenous bone graft and hydroxyapatite) at L4-5 

and L5-S1 bilateral by manually. (Figure 1). 

Intraoperative blood loss was 2000mL. The patient 

reported an improvement in radicular symptoms 

after the surgery. On the postoperative day 1-16, he 

had no other complication, treated by routine 

postoperative care, rehabilitation program, and 

discharge to his home on day 13. 

 On the postoperative day 17, he 

complained about pain and swelling in the left 

thigh. His dorsalis pedis artery was palpable on 

both sides. A blood test for D-dimer was 3.79 

µg/mL. The patient was immediately admission 

and received doppler ultrasound, 3-D computed 

tomography(CT) angiography and chest CT 

scanning. The result was acute DVT in left 

common iliac vein, external iliac vein, common 

femoral vein, superficial femoral vein and popliteal 

vein with thrombus in greater saphenous vein. No 

thrombosis was found in posterior tibial vein and 

there was no evidence of arterial stenosis or flow 

disturbance. Anterior bone graft extrusion was 

found at L4-5 level (Figure 2). Chest CT scanning 

revealed no evidence of pulmonary embolism. A 

vascular surgeon was consulted, and we decided to 

perform a stent insertion at left common iliac vein, 

balloon dilatation and IVC filter, thrombectomy at 

left common iliac, external iliac, common femoral 

and popliteal veins (Figure 3), low molecular 

weight heparin Enoxaparin 1mg/kg subcutaneously 

every 12 hours was started immediately and 

convert to oral warfarin for 3 months. His leg 

swelling was gradually disappeared in the next 2 

weeks.  

 The 3-D CT angiography was obtained 6 

weeks postoperatively and it demonstrated IVC 

filter insertion stated. The left common iliac, 

external iliac, common femoral, popliteal veins 

were decreased in size, but small trapped thrombus 

was still remained compared to the previous CT. 

The patient showed markedly improved conditions 

of left thigh swelling and edema. At the last follow-

up (14 months postoperatively), the patient had no 

pain or swelling in his leg. The 3-D CT 

angiography showed the remaining anterior 

extrusion of bone graft, despite radiographic union. 

(Figure 4) 

 

Discussion and Literature review 
 The PLIF procedure was pioneered in the 

1940s by Ralph B. Cloward. The procedure was 

advocated because it allows posterior 

decompression of the neural elements while 

providing stabilization of the affected spinal motion 

segment. Based on the previous studies
(6-7)

, the 

PLIF procedure can be technically difficult. The 

complications associated with PLIF included dural 

laceration, wound infection, postoperative 

radiculopathy, graft migration, pseudarthrosis, 

implant subsidence, epidural hemorrhage, vascular 

complication and bone graft donor–site morbidity.  

The intervertebral graft extrusion can occur 

frequently in the posterior direction. Anterior graft 

extrusion is found less frequently, but it may still 

occur after the procedure. Previous studies
(1-5)

 

reported an incidence of anterior graft extrusion 

between 0.6-0.8% and most patients show no 

clinical symptom. Some case reports
(2-5)

 described 

complication and management of anterior graft 

extrusion. The potential risk factors of this type of 

graft extrusion include, but not limit to, the 

perforation of the annulus fibrosus and anterior 

longitudinal ligament, disc space violation, 

inadequate fixation, improper endplate preparation 

or graft placement. Graft migration can also occur 

in patients with osteomyelitis, discitis, or 

pseudarthrosis
(3,4)

. 

 The incidence of DVT after spinal surgery 

is highly variable ranging from 0.3-31% from the 

previous studies
(8-13)

. Yang and colleagues8 

reported 15.9% incidence in patients undergoing 

lumbar interbody fusion. The time to the onset of 

DVT after spinal surgery is variable from day 2 to 

30 after surgery. It is the most common 

complication and a potentially lethal disease. The 

risks of DVT are multifactorial, such as advanced 

age, previous history of DVT, obesity, smoking, 

impaired mobility, high blood pressure, and high 

levels of serum D-dimer. In 2015 Wang TY et 

al.
(11)

 reported an incidence of DVT within 30 days 

after lumbar surgery was 1.1% (15 from 1346 

patients). Multivariate logistic regression 

determined that previous DVT, postoperative 
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urinary tract infection and creatinine level > 2.0 

mg/dL were identified as risk factor for DVT. 

 In this study, the development of DVT 

may be caused by advanced age, history of 

hypertension, and postoperative impaired mobility, 

and the close proximity of the bone graft extrusion 

at L4-5 level to left common iliac vein. On the 

postoperative day 17, the patient complained about 

pain and swelling in the left thigh. It was not 

common clinical symptoms of DVT of lower 

extremities which presented by leg or calf edema 

and pain. The Doppler ultrasound and 3-D CT 

angiography was acute DVT in left common iliac, 

external iliac, common femoral, superficial 

femoral, and popliteal veins with thrombus in 

greater saphenous vein, it was corresponding with 

previously called “Proximal DVT”. The proximal 

DVT is caused by mechanical obstruction of the 

left common iliac vein by the bone graft extrusion 

resulting in stasis rather than a primary 

hypercoagulable state
(12,19)

. In 2012, Nyamekye I 

and Merker L were reported a management 

strategies for proximal DVT. Anticoagulation alone 

has no significant thrombolytic activity and has not 

impact on prevention. They were recommended 

early thrombus removal for reduced post-

thrombolytic syndrome, combined 

pharmocomechanical thrombolysis to enhance 

early thrombus removal. 

 In 2007, Yoshimoto H. et al.
(2)

 reported a 

case of DVT after posterior lumbar interbody 

fusion(PLIF). The thrombosis was caused by 

migrated bone graft fragment from the interbody 

fusion site at L5/S1, which occluded the left 

common iliac vein at the bifurcation. The patient 

became symptomatic on the postoperative day 2 

and underwent a revision surgery and an excision 

of the bone graft by a retroperitoneal approach. 

Puwar et al. was reported a case L3/4 

spondylodiscitis treated with PLIF procedure. 

Intraoperative was found a cage migration in to Lt. 

pulmonary artery but the patient was 

asymptomatic. The author was compared this case 

report with previous studies in table 1. 

 The revision surgeries are more 

complicated and associated with a higher risk of 

complications. Nguyen HV. et al.
(14)

 reported in a 

series of 14 patients, 8 of whom had pseudarthrosis 

or infection with cage migration. Of all patients, 

57% of patients had vascular complications, and 1 

patient died while undergoing a revision surgery 

using either transperitoneal or retroperitoneal 

approach. Fantini GA. et al.
(15)

 reported a 

retrospective case series of 345 operations in 338 

patients. The incidence of major vascular injury 

during anterior lumbar surgery is 2.9% (10 of 345 

operations). Risk factors of such injury are previous 

osteomyelitis, discogenic infection, spondylolisthe-

sis grade II, large anterior osteophyte, transitional 

lumbosacral vertebra, and anterior migration of 

interbody device. Allen and colleagues
(16)

 also 

reported an incidence of vascular injury during 

anterior exposure of the spine is at 11% (54 of 480 

patients) and the most common site of the injury is 

at L4-5 level (83%). Gumbs AA. et al.
(17)

 reported 

in a retrospective case series of 218 patients whom 

had open anterior approach during spine procedure 

and 9 patients had revision procedures. The 5 of 9 

patients of revision procedure also had 

complication. Early complications occurred in 4 

patients (44%), and including dural tear, median 

nerve dysthesia, left common femoral nerve palsy, 

prolonged postoperative ileus and retrograde 

ejaculation. Late complications occurred in one 

patient and consisting of a DVT and urinary tract 

infection. Ralph J. Mobbs et al.
(18) 

reported in a 

study of 227 patients who had approach-related 

complication of anterior lumbar interbody fusion. 

An intraoperative vascular injury requiring primary 

repair with suturing occurred in 15 patients (6.6%), 

3 patients (1.3%) had incisional hernia requiring 

revision surgery, 7 patients (3.1%) had prolonged 

ileus (>7 days) managed conservatively, 4 patients 

had retrograde ejaculation, 15 patients (6.6%) had 

sympathetic, 5 patients (2.2%) had superficial 

wound infection treated with oral antibiotics, but 

there were no deep wound infections requiring 

reoperation or intravenous therapy. Dominique A. 

Rothenfluh et al.
(9)

 reported access-related 

complications in anterior lumbar surgery in 31 

patients over 60 years-old. The overall 

complication was 29% which included 4 vascular 

injuries and 1 pulmonary embolism. The vascular 

complication rate was 13 % (4 in 31 patients) with 

2 cases of arterial and 2 cases of venous injuries 

requiring repair. 

 Because of the concerns over risks and 

complications from revision surgery reported in 

previous studies. We decided to treatment our 

patient without revision surgery. We reported a 

patient with anterior bone graft extrusion and the 

development of proximal DVT. The patient had 

treatment with intervention; stent insertion at left 

common iliac vein, IVC filter insertion, 

thrombectomy and anticoagulation without any risk 

of the revision spinal surgery.  

 

Conclusion 
 Anterior bone graft extrusion could be 

result in proximal DVT by the compression of the 

left common iliac vein. Early detection, such as 

swelling and pain of the thigh region is important 

for preventing pulmonary thromboembolism, 

which occurs frequently in proximal DVT. 

 In patient with proximal DVT, 

Nonsurgical approach such as stent insertion, IVC 

filter insertion and thrombectomy with an 

application of anticoagulants, may be considered in 

such cases without going through revision spinal 

surgery 
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Fig.1 Anteroposterior (left) and lateral (right) radiographs taken immediately after PLIF surgery reveals proper 

placement of pedicle screws and intervertebral cage, but shows some bone graft anterior to L4-5 disc space 

(white arrow). 

 

 

 

Fig.2 The 3-D computed tomography (CT) angiography at L4-5 on postoperative day 17  

A. Axial view reveals anterior extrusion of bone graft at L4-5 disc space level with compression left 

common iliac vein (white arrow), but intact left common iliac artery (white arrow head). 

B. Coronal view reveals anterior extrusion of bone graft with compression left common iliac vein (white 

arrow), but intact aorta (black arrow), and right common iliac vein (white arrow head)  

C. Sagittal view reveals anterior extrusion of bone graft at L4-5 disc space level. (white arrow) 
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Fig.3 Insertion stent at left common iliac vein (white arrow) and IVC filter (white arrow head). 

 

 

Fig.4 The 3-D computed tomography (CT) angiography obtained at 14 months postoperative  

A. Coronal view reveal bone graft extrusion (white arrow), stent at left common iliac vein (black arrow), 

IVC filter (black arrow head) and intact right common iliac vein (white arrow head). 

B. Sagittal view reveals the remaining of anterior extrusion of bone graft at L4-5 disc space (white 

arrow head) with stent at left commoniliac vein (white arrow), and radiographic union. 
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Author Year Preoperative 

Diagnosis 

Index 

surgery 

Level of 

extrusion 

Compression 

site 

Onset of 

conplication 

Management 

Bingo H 2002 NA Lumbar 

Disc  

surgery 

L4-L5  

(n=12) 

L5-S1 

 (n=1) 

Lt. common  

iliac artery (n=6) 

Pseudoaneurysm  

(n=4) 

AVF (n=1) 

Aortic bifurcation  

(n=1) 

IVC (n=1) 

Immediate to 

8 months 

Dacron graft  

(n=4) 

Primary suture  

(n=4) 

Saphenous vein  

Graft (n=1) 

Resection&end 

to end 

anastomosis 

(n=4) 

Yoshimoto  

H 

2007 Isthmic  

spondylolisthesis   

L5-S1  

PLIF L5-S1 Lt. common  

iliac vein 

Day 2 Excision 

Pawar UM 2010 Spondylodiscitis  

L3-L4 

TLIF  L3-L4 Lt. pulmonary  

artery 

Intraoperative Observe 

This study 2016 Spinal stenosis  

L4-S1 

PLIF L4-L5 Lt common  

iliac vein 

Day 17 Thrombectomy, 

stent, IVC filter, 

Anticoagulant 

drug 

 

NA, not applicable; PLIF, posterior lumbar interbody fusion; TLIF, transforaminal lumbar interbody fusion 

Table 1 Compared the details of this case with previous case reports. 
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กรณีศึกษาผู้ ป่วยหลอดเลือดดําที�ขาอุดตันเนื�องจากการกดทับของกระดูกภายหลังการผ่าตัด Posterior 

lumbar interbody fusion โดยวิธีไม่ต้องผ่าตัดซํ:า 
 

ธนิตา ปัญญาอมรวฒัน์, พบ, จองฮี ล,ี คยงุชุง คงั, ซึงจนุ ชิน, คทีกั คมิ, วอนจ ูชิน 
 

วัตถุประสงค์: ศึกษาผู้ ป่วยหลอดเลือดดาํที�ขาอุดตันเนื�องจากการกดทับของกระดูกภายหลังการผ่าตัด Posterior lumbar 
interbody fusion โดยวิธีไม่ต้องผ่าตัดซํ9า 
ผลการศึกษา: ผู้ป่วยชาย อาย ุ72 ปี มีอาการของโรคโพรงกระดูกสันหลงัตีบแคบและหมอนรองกระดูกระดับเอวเคลื�อน ทาํ
การผ่าตัด Posterior decompression and posterior lumbar interbody fusion of L4-S1 หลังการผ่าตัดวันที� 17 มีอาการของ
ภาวะหลอดเลือดดาํที�ขาซ้ายอุดตัน ตรวจ Doppler ultrasound และ 3D CT angiography พบการกดทับของ left common 
iliac vein เนื�องจากกระดูกที�มาจากการทาํ posterior lumbar interbody fusion ได้รับการรักษาโดยการใส่stentที�  left common 
iliac vein, ทาํ balloon dilatation,ใส่ Inferior vena cava (IVC) filter, thrombectomy และให้ยา intravenous low molecular 
weight heparin ภายหลงัการรักษาอาการทุเลาลง โดยไม่ต้องใช้วิธีผ่าตัดซํ9าที�กระดูกสันหลงั 
สรุป: ผู้ ป่วยที� มีภาวะหลอดเลือดดาํที�ขาอุดตัน เนื�องจากการกดทับของกระดูกภายหลังการผ่าตัด Posterior lumbar 
interbody fusion สามารถรักษาโดยการใส่ stent, IVC filter, thrombectomy และให้ยาสลายลิ�มเลือด โดยไม่ต้องรับการผ่าตัด
ซํ9าที�กระดูกสันหลงัซึ�งเป็นการผ่าตัดที�มีความเสี�ยงสูง

 
 

 

 THE THAI JOURNAL OF ORTHOPAEDIC SURGERY 

  30 



 

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 
�  Original 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. 
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� 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. 
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� 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). 

 

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. 

� Identify 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., Fig1.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/IndexMedicus-A.html 
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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 

pharmacology. 6
th

 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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คําแนะนําสําหรับผู้ส่งบทความเพื�อลงตีพมิพ์ 
 

จุดมุ่งหมายและขอบเขต 
 วารสาร The Thai Journal of Orthopaedic Surgery เป็นวารสารทางวิชาการของราชวิทยาลยัแพทยอ์อร์โธปิดิกส์
แห่งประเทศไทยที4พิมพเ์ผยแพร่อยา่งสมํ4าเสมอทุก 3 เดือน (4 ฉบบั/ปี) ทัAงแบบเป็นเอกสารรูปเล่ม และแบบออนไลน์ โดย
เป็นวารสารที4ไดรั้บการประเมินบทความโดยผูท้รงคุณวฒิุ (peer–reviewed journal) เพื4อเปิดโอกาสให้นกัวิชาการที4สนใจ
เสนอบทความที4เกี4ยวขอ้งกบัการรักษาผูป่้วยและผลงานวจิยัทางศลัยศาสตร์ออร์โธปิดิกส์  
 เพื4อรักษามาตรฐานของวารสาร บทความที4จะลงตีพิมพ์ในวารสารจาํเป็นต้องเขียนเป็นภาษาอังกฤษ  ซึ4 ง
ประกอบดว้ย Original Articles, Case Report, Review Articles, Letter to the Editor และ Miscellany 
 บทความประเภท Original articles เป็นรายงานผลการวิจยัทางดา้นศลัยศาสตร์ออร์โธปิดิกส์ และสาขาอื4นที4
เกี4ยวขอ้ง  
 บทความ Review articles เป็นบทความที4รวบรวมเอาผลงานในเรื4องใดเรื4องหนึ4 งโดยเฉพาะ ซึ4 งเคยลงตีพิมพ์
มาแลว้ นาํมาวเิคราะห์ วจิารณ์ เพื4อใหเ้กิดความกระจ่างในเรื4องนัAนยิ4งขึAน  
 รายงานผูป่้วย (Case report) เป็นรายงานผูป่้วย วจิารณ์อาการทางคลินิกและผลตรวจทางหอ้งปฏิบติัการที4น่าสนใจ  
 เรื4องที4ส่งมาตอ้งไม่เคยพิมพเ์ผยแพร่มาก่อน กองบรรณาธิการขอสงวนสิทธิ] ในการตรวจทาน แกไ้ขตน้ฉบบั และ
พิจารณาตีพิมพข์อ้คิดเห็นในบทความเป็นความเห็นและเป็นความรับผิดชอบของเจา้ของบทความโดยตรง   
 

การส่งบทความ  

 ทางราชวทิยาลยัฯ ขอแจง้ใหท้ราบวา่ เพื4อความสะดวกรวดเร็วและมีประสิทธิภาพในการส่งบทความ ราชวิทยาลยั
ฯ ผูเ้ขียนสามารถเสนอบทความเพื4อพิจารณาไดท้างจดหมายอิเลก็โทรนิกส์ secretariat@rcost.or.th  
 
ประเภทของบทความ  

- นิพนธ์ตน้ฉบบั (original articles) ใหมี้ความยาวไม่เกิน 5,000 คาํ, เอกสารอา้งอิงไม่เกิน 40 ขอ้, รูปภาพและตาราง
รวมกนัไม่เกิน 6 รูป 

- บทความปริทรรศน์ (review articles) ใหมี้ความยาวไม่เกิน 10,000 คาํ, เอกสารอา้งอิงไม่เกิน 100 ขอ้, รูปภาพและ
ตารางรวมกนัไม่เกิน 10 รูป 

- รายงานผูป่้วย (case report) ใหมี้ความยาวได ้1,500 คาํ, รูปภาพและตาราง 1-2 รูป/ตาราง, เอกสารอา้งอิงไม่เกิน 20 
ขอ้  

- จดหมายใหมี้ความยาวได ้500 คาํ 
- บทบรรณาธิการ  
 

การเตรียมต้นฉบับ 

- เกณฑ์การเขียนบทความ 
1. อธิบายเนืAอหาของบทความหรือวเิคราะห์ขอ้มูลที4ไดม้าใหช้ดัเจน  
2. หากตน้ฉบบัมีขอ้ผิดพลาดของรูปแบบหรือมีความไม่สมบูรณ์ขององคป์ระกอบในบทความ บทความนัAนจะ

ถูกส่งกลบัไปยงัผูเ้ขียนเพื4อทาํการแกไ้ขต่อไป 
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3. แกไ้ขปรับปรุงเนืAอหาของตน้ฉบบัตามคาํแนะนาํของผูป้ระเมินบทความ 
หากมีการเขียนบทความโดยกลุ่ม กรุณาระบุชื4อผูเ้ขียนทุกคน และระบุชื4อผูว้จิยัหลกัใหช้ดัเจน 
ควรแสดงความขอบคุณแก่บุคคลที4ไม่ไดมี้ส่วนร่วมในการเขียนบทความ แต่มีส่วนช่วยเหลือโดยตรงในการวิจยั 

เช่น ผูช่้วยทางเทคนิค, ที4ปรึกษาด้านการเขียนบทความ, ผูส้นับสนุนทุนและวสัดุในการทํางานวิจัย เป็นต้น ไวใ้น
กิตติกรรมประกาศ (acknowledgements)  

- บทความที�ส่งมาจะต้องเป็นเรื�องที�ไม่เคยตีพิมพ์ที�ใดมาก่อน และผู้เขียนจะต้องไม่ส่งบทความเพื�อไปตีพิมพ์ใน

วารสารฉบับอื�นในเวลาเดยีวกนั  
 
หลกัเกณฑ์สําหรับผู้เขียนบทความ 

- ผูเ้ขียนบทความตอ้งไม่มีเจตนาส่งขอ้มูลเท็จ 
- บทความที4ส่งมาตอ้งเป็นผลงานของท่านเอง 
- ผูเ้ขียนบทความจะตอ้งไม่ส่งบทความที4เคยลงตีพิมพใ์นวารสารอื4น โดยไม่ระบุว่าท่านไดเ้สนอผลงานนัAนใน

วารสารใดบา้งอยา่งถูกตอ้งและสมเหตุสมผล 
- ตอ้งระบุรายชื4อผูเ้ขียนทุกคนตามความเป็นจริง  
- ผูเ้ขียนบทความตอ้งส่งตน้ฉบบัที4ไดรั้บการรับรองที4แทจ้ริง 
- ผูเ้ขียนบทความตอ้งไม่ใชว้ธีิการศึกษาที4มีผูเ้ผยแพร่มาก่อน โดยไม่ไดรั้บการอนุมติัจากเจา้ของลิขสิทธิ]  
 

• หน้าแรก (Title page) เขียนเป็นภาษาไทยและภาษาองักฤษ ประกอบดว้ย 
(1) ชื4อ สกลุของผูเ้ขียน 
(2) ชื4อเรื4องอยา่งยอ่ ที4สื4อความหมายและชีAใหเ้ห็นสาระสาํคญัของเนืAอหาในตวับทความ 
(3) สถานที4ทาํงาน 
(4) เบอร์โทรศพัท,์ เบอร์แฟกซ์ และe-mail address ของผูเ้ขียน 

• บทคดัย่อ (Abstract) ตอ้งมีทัAงภาษาไทยและภาษาองักฤษมีความยาวไม่เกิน 250 คาํ โดยเรียงลาํดบัเนืAอหา ดงันีA  
(1) วตัถุประสงค ์(Purpose) 
(2) วธีิการศึกษา (Methods) 
(3) ผลการศึกษา (Results) 
(4) สรุป (Conclusions) 

• คาํสําคญั (Keyword) ระบุไวใ้ตบ้ทคดัยอ่ มีความยาว 4 - 6 คาํ 

• ต้นฉบบั (Manuscript) เป็นภาษาองักฤษ 

• เนืEอเรื�อง (Text Formatting) ให้ลาํดบัความสําคญัของเนืAอหาดงันีA คือ บทนาํ (introduction), วิธีการศึกษา 
(methods), ผลการศึกษา (results), วิจารณ์ (discussion), บทขอบคุณ (acknowledgements), เอกสารอา้งอิง (references), 
ตารางและรูปภาพประกอบ (tables and figures)โดยตน้ฉบบัจะตอ้งใชรู้ปแบบ ดงันีA  

(1) ใชต้วัพิมพม์าตรฐาน เช่นภาษาองักฤษ ใชต้วัอกัษร “Times Roman” ขนาด 10 point ภาษาไทยใช ้ตวัอกัษร 
“Angsana New” ขนาด 12 point 

(2) พิมพข์อ้ความสาํคญัดว้ยตวัเอน 
(3) ตัAงค่าเลขหนา้โดยอตัโนมติั 
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(4) ไม่ใช ้“field functions” 
(5) ใชปุ่้ม “Tab” เมื4อขึAนยอ่หนา้ต่อไป 
(6) เลือกคาํสั4งตาราง (Table) เมื4อตอ้งการพิมพต์าราง 
(7) หากใชโ้ปรแกรม “Microsoft Word 2007” ให้ใชโ้ปรแกรม “Microsoft equation editor” หรือโปรแกรม 

“Math Type”  
(8) ส่งตน้ฉบบัในรูปของแฟ้มขอ้มูล โดยบนัทึกขอ้มูลเป็นไฟล ์“.doc” และหา้มบนัทึกเป็นไฟล ์“.docx” 

• หัวข้อ (headings) ไม่ควรมีขนาดต่างๆมากกวา่ 3 ระดบั 

• คาํย่อ (abbreviations) จะตอ้งมีคาํเต็มเมื4อปรากฏเป็นครัA งแรกในบทความ หลงัจากนัAนสามารถใชค้าํยอ่เหล่านัAน
ไดต้ามปกติ 

• เชิงอรรถ (footnotes) คือ การอา้งอิงขอ้ความที4ผูเ้ขียนนาํมากล่าวแยกจากเนืAอหาอยูต่อนล่างของหน้า โดยใส่
หมายเลขกาํกบัไวท้า้ยขอ้ความที4คดัลอกหรือเก็บแนวคิดมา และจะไม่เขียนเชิงอรรถเอาไวที้4หน้าแรกของบทความ ถา้
ตอ้งการแสดงที4มาของตารางหรือภาพประกอบให้ใชเ้ครื4องหมายแทนตวัเลข โดยเขียนไวที้4ส่วนล่าง  ของหนา้  หรือใช้
เครื4องหมายดอกจนั (*) เพื4อแสดงความหมายของค่าหรือขอ้มูลทางสถิติ  

• กิตติกรรมประกาศ (acknowledgements) เป็นการแสดงความขอบคุณแก่ผูที้4 ช่วยเหลือในการทําวิจัย หรือ               
ผูส้นบัสนุนทุนการวจิยั เป็นตน้ โดยจะเขียนไวก่้อนเอกสารอา้งอิงและควรเขียนชื4อสถาบนัที4ให้การสนบัสนุนทุนการวิจยั
โดยใชชื้4อเตม็ 

• ตาราง (tables) 
(1) ใหเ้ขียนหมายเลขตารางเป็นเลขอารบิก 
(2) ใหเ้รียงตามลาํดบัที4ของตารางอยา่งต่อเนื4องกนัจาก 1, 2, 3, …. 
(3) การอธิบายผลในตารางตอ้งไม่ซํA าซอ้นกนัและมีใจความกระชบัรัดกมุ และมีคาํอธิบายกาํกบัไวเ้หนือตาราง 
(4) เขียนคาํอธิบายเพิ4มเติมเกี4ยวกบัแหล่งที4มาของเอกสารอา้งอิงไวที้4ใตต้าราง 
(5) เชิงอรรถ (footnotes) ของตารางจะเขียนไวใ้ตต้ารางหรือใชเ้ครื4องหมายดอกจนั (*) เพื4อแสดงความหมาย

ของค่าหรือขอ้มูลทางสถิติ 

• รูปภาพ (figures) 
(1) ใหใ้ชโ้ปรแกรมกราฟฟิกคอมพิวเตอร์ในการวาดรูป 
(2) รูปภาพที4เป็นลายเส้นควรใชรู้ปแบบ EPS ในการวาดเส้นรูปภาพและรูปภาพที4เป็นโทนสีควรใชรู้ปแบบ 

TIFF ในการไล่เฉดสี  
(3) รูปภาพทุกรูปจะตอ้งมีหมายเลขและคาํบรรยายภาพกาํกบัไวใ้ตภ้าพ โดยใชชื้4อรูปภาพเป็น “Fig” ตามดว้ย

ลาํดบัที4ของรูปภาพ เช่น “Fig.1” เป็นตน้ 

•  เอกสารอ้างอิง (references) เรียงลาํดบัเลขการอา้งอิงตามเอกสารอา้งอิงทา้ยบทความ และใชต้าม Vancouver 
style การอา้งอิงถึงชื4อบุคคล ถา้มีผูเ้ขียนมากกวา่ 6 คน ใหใ้ส่ชื4อ 6 คนแรก แลว้ตามดว้ย  et  al. ส่วนการเขียนเอกสารอา้งอิง
ทา้ยบทความ การย่อชื4อวารสารให้ใชต้าม Index Medicus โดยศึกษาได้ในเวบ็ไซต์ http://www.medscape.com/home/ 
search/indexMedicus/IndexMedicus-A.html  

กรุณาลงนามในแบบฟอร์มการส่งบทความเพื�อขอตีพิมพ์ เพื�อแสดงว่าผู้เขียนได้อ่านเกณฑ์การเขียนบทความ

ทัEงหมด  

ตวัอย่างการเขียนเอกสารอ้างองิ (references) กรุณาดูในหัวข้อ “ Instruction to authors ” 
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