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Abstract
Spondyloarthropathies (SpA) are a group of inflamma-
tory arthritis which consist of ankylosing spondylitis 
(AS), reactive arthritis, arthritis/spondylitis associated 
with psoriasis (PsA), and arthritis/spondylitis associ-
ated with inflammatory bowel diseases. It is now more 
important than ever to diagnose and treat SpA early. 
New therapeutic agents including blockers of tumor 
necrosis factor have yielded tremendous responses not 
only in advanced disease but also in the early stages 
of the disease. Sacroiliitis on conventional radiography 
is the result of structural changes which may appear 
late in the disease process. However, magnetic reso-
nance imaging (MRI) can visualize active inflammation 
at sacroiliac joints and spine in recent onset disease. 
The modified New York criteria, the European Spondy-
loarthropathy Study Group criteria and the Amor cri-
teria do not include advanced imaging techniques like 
MRI which is very sensitive to the early Inflammatory 
changes. Assessment of SpondyloArthritis international 
Society has defined MRI methods for the assessment 
of sacroiliac joints and spine, criteria for inflammatory 
back pain and developed new criteria for classification 
of axial and peripheral spondyloarthritis. These new 
criteria are intended to be used for patients with SpA at 
the very early stage of their disease. Also, classification 

of psoriatic arthritis study group developed criteria for 
the classification of PsA. The widespread use of these 
criteria in clinical trials will provide evidence for a better 
definition of early disease and recognize many patients 
who may further develop classical AS or PsA. These 
efforts will guide therapeutic trials of potent drugs like 
biological agents in the early stage of these diseases.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Spondyloarthropathies (SpA) are a group of  inflamma-
tory arthritis that consist of  ankylosing spondylitis (AS), 
reactive arthritis, arthritis/spondylitis associated with 
psoriasis (PsA) and arthritis/spondylitis associated with 
inflammatory bowel diseases (IBD). The association 
with human leukocyte antigen (HLA)-B27, peripheral 
joint involvement predominantly of  the lower extremi-
ties, sacroiliitis, spondylitis, enthesitis, dactylitis, uveitis, 
enteric mucosal lesions and skin lesions are the shared 
manifestations of  the diseases[1,2]. Categorization of  an 
individual patient into a subset of  SpA can be difficult 
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due to the lack of  well-defined criteria for the diagno-
sis[3]. The newly developed Assessment of  SpondyloAr-
thritis International Society (ASAS) classification criteria 
proposes to classify the SpA according to leading clinical 
manifestations; predominantly axial or predominantly 
peripheral, with or without associated psoriasis, IBD or 
preceding infection[4,5].

The new developments in the clinical and scientific 
aspects of  SpA were pursued by the need for new strate-
gies for definition of  early diagnosis and outcome criteria 
for clinical studies. There is a long delay, approximately 5-6 
years, between the first occurrence of  the SpA symptoms 
and the diagnosis of  the disease especially for female, 
juvenile onset or HLA-B27 negative patients[6,7]. The 
major reason for this delay may be the low awareness of  
AS among the physicians as well as a lack of  well defined 
criteria for identifying patients with inflammatory back 
pain (IBP) from chronic low back pain of  mechanical 
origin. Relatively late appearance of  sacroiliitis on plain 
radiographs, due to insidious nature of  AS, is another 
reason for delay. Recent developments demonstrated that 
inflammation of  sacroiliac joints could be well visualized 
by magnetic resonance imaging (MRI) long before than 
radiographic changes take place[8].

WHAT ARE CLASSIFICATION CRITERIA?
Classification criteria serve to define disease groups for 
clinical and epidemiological studies[9]. These sets of  clas-
sification criteria combine different types of  information 
like symptoms, signs, laboratory findings, imaging, ge-
netic factors and etiological agents.

Classification criteria should not contain too many 
false positives and should have high specificity. Because 
of  the inverse relationship, it has low sensitivity. In clini-

cal studies, classification criteria provide homogeneous 
patient groups which thus enable comparisons. On the 
other hand, diagnostic criteria should have high sensitiv-
ity in order to make a correct diagnosis; this means that 
it may contain false positives and may have low specific-
ity. Most of  the rheumatic diseases do not have unique 
or specific diagnostic tests and classification criteria 
have been developed to identify homogeneous patient 
populations for clinical trials. It should be noted that 
most of  the criteria sets in rheumatology have been de-
veloped as classification criteria for clinical research but 
unfortunately are widely used as diagnostic tools in daily 
practice. This is, for example, the case with the formerly 
the American Rheumatism Association criteria (for the 
classification of  rheumatoid arthritis) and the European 
Spondylarthropathy Study Group (ESSG) preliminary 
criteria for the classification of  spondyloarthropathies[10]. 

Inflammatory back pain
Inflammatory back pain is the leading symptom of  the 
SpA and mirrors inflammation of  sacroiliac joints, spine 
and spinal entheses. However its value for the diagnosis, 
classification and screening in primary care settings is 
not well recognized. Clinical history has been proposed 
as a screening test to identify patients with SpA among 
those who have chronic back pain[11].

 

 In general, criteria 
for IBP were derived from studies comparing patients 
with AS and patients with back pain of  other etiologies 
and from studies based on expert opinion. Although IBP 
is considered as the foremost clinical symptom for axial 
SpA, its sensitivity and specificity with respect to diagno-
sis of  axial SpA does not exceed 80%[12].

Calin et al[13] examined 42 patients with AS and 24 
patients with other origin of  back pain for 5 features of  
back pain: (1) insidious onset; (2) age at onset < 40 years; 
(3) duration of  back pain ≥ 3 mo; (4) associated with 
morning stiffness; and (5) improvement with exercise. IBP 
was considered in the presence of  4 of  5 features, and 
these were the first criteria for IBP

 

(Table 1). However, 
Calin’s criteria had some limitations. Duration of  morn-
ing stiffness was later reported by Gran; a duration more 
than 30 min is associated with AS, and has 64% sensitivity 
and 58% specificity[14].

 

 In the original study, Calin’s criteria 
have 95% specificity and 76% sensitivity but the subse-
quent studies showed low sensitivity and specificity[14,15].

  

Adding a single criterion “getting out of  the bed at night” 
improved the sensitivity of  these criteria[14].

Modified New York Criteria (mNY) for AS integrated 
features of  the Calin’s criteria made the definition of  
back pain in patients with AS: low back pain and stiff-
ness more than 3 mo, improving with exercise but is not 
relieved by rest[16]. Various combinations of  IBP features 
were evaluated in 101 patients with AS and 112 patients 
with mechanical low back pain by Rudwaleit et al[11]. Clini-
cal features of  back pain were: (1) morning stiffness > 
30 min; (2) age of  onset; (3) no improvement by rest; (4) 
awakening because of  the pain in the second half  of  the 
night only; (5) alternating buttock pain; and (6) duration 
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  Calin’s criteria
  for IBP

Berlin criteria for IBP ASAS IBP criteria mnemonic 
for criteria “iPAIN”

  Age at onset 
  < 40 yr

Morning stiffness of 
> 30 min duration

Insidious onset

 Duration of back  
  pain > 3 mo

Improvement in back 
pain with exercise but 
not with rest

Pain at night 
(with improvement upon 
getting up)

  Insidious onset
  Morning
  stiffness

Nocturnal awakening 
(second half of the night 
only)

Age at onset < 40 yr

  Improvement
  with exercise

Alternating buttock pain Improvement with exercise

No improvement with rest
  Requires the
  presence of four
  of five criteria

The sensitivity is 70% 
specificity 81% if two 
of the four criteria are 
fulfilled

The sensitivity is 77.0% and 
specificity 91.7% if at least 
four out of five criteria are 
fulfilled

Table 1  Inflammatory back pain criteria sets and mnemonic 
for assessment of spondyloarthritis international society 
criteria[11-13,17]

IBP: Inflammatory back pain; ASAS: Assessment of spondyloarthritis 
international society; iPAIN: Inflammatory PAIN.



of  back pain. None of  the single parameters differenti-
ated AS from MLBP. Based on a good balance between 
sensitivity, specificity and feasibility the Berlin criteria 
were proposed with 70% sensitivity and 81% specificity 
(Table 1).

In 2009, thirteen internationally well-known rheuma-
tologists, considered as experts in AS/SpA and members 
of  ASAS, participated in the development of  new clas-
sification criteria for IBP. They presented new ASAS 
IBP criteria without major differences from formerly 
established IBP criteria (Table 1). ASAS IBP criteria have 
77.0% sensitivity and 91.7% specificity when at least four 
out of  five parameters are present. Calin criteria had a 
higher sensitivity but a lower specificity. Berlin criteria 
had a lower sensitivity and a higher specificity with re-
spect to newly developed criteria[12]. Mnemonic for ASAS 
IBP criteria (iPAIN: Inflammatory PAIN) has been re-
cently published[17] (Table 1).

Imaging
Imaging of  the sacroiliac joints and the spine has an 
important role in the diagnosis, classification and moni-
toring for patients with SpA. Sacroiliitis on conventional 
radiography became an important diagnosis in AS and 
was given an outstanding role in the development of  
classification criteria in 1961 and mNY criteria in 1984 
(Table 2) Usually bilateral grade ≥ 2 or unilateral grade 
≥ 3 sacroiliitis are considered critical for the diagno-
sis of  AS[16].

 

However, radiographic sacroiliitis reflects 
structural changes which may appear late in the disease 
process at least in a subset of  patients[18]. Thus, it has 
low specificity especially for patients at the early stages 
of  the disease.

Magnetic resonance imaging can visualize active in-
flammation at sacroiliac joints and spine in established 
or in early pre-radiological axial disease, regardless of  
disease stage[19]. The mNY, ESSG criteria and the Amor 
criteria do not contain MRI as an imaging tool. Actually, 
MRI of  the sacroiliac joints was defined however it was 
not well established or standardized, when these criteria 
were developed.

ASAS classification criteria for axial SpA have imag-
ing and clinical arms. The imaging arm includes either 
sacroiliitis on conventional radiography or sacroiliitis on 
MRI, which is highly important for recognition of  pre-
radiographic changes in early SpA[4].

Regarding spondylitis, which may also occur before 
sacroiliitis, a definition of  a “positive MRI” for the spinal 
inflammation is also needed[20]. However, there is insuf-
ficient data for the use of  spinal MRI and little is yet 
known about the specificity of  spinal features in the axial 
SpA[21].

Active inflammatory lesions such as bone marrow 
edema/osteitis, synovitis, enthesitis and capsulitis associ-
ated with SpA can be detected by MRI. Also structural 
damage such as sclerosis, erosions, fat deposition and an-
kylosis can be detected by MRI. ASAS/OMERACT im-
aging group defined minimum amount of  bone marrow 
edema (one lesion at least two adjacent slices or more 
than one lesion at least one slice) which is required for 
the definitive diagnosis sacroiliitis[22]. Figure 1A-D repre-
sents a normal radiograph of  the pelvis and early changes 
on sacroiliac MRI of  a male patient at the early stages of  
the disease (pre-radiographic stage). Figure 2A-C repre-
sents inflammatory changes and structural damage on 
spinal MRI.

HLA B-27
HLA B-27 positivity is extremely relevant to the early di-
agnosis of  SpA. Five to 10% of  the population are HLA 
B-27 positive and in patients with AS and SpA the posi-
tivity of  HLA B-27 changes to 70% to 95% and nearly 
70%, respectively[23].

SPECTRUM OF 
SPONDYLOARTHROPATHIES
Ankylosing spondylitis
Ankylosing spondylitis is the most common and most 
typical form of  SpA. It is two to three times more com-
mon in men than women. Ankylosing spondylitis usu-
ally begins with back pain and stiffness at a young age 
but various presentations, such as peripheral arthritis 
and enthesopathy may antedate back symptoms in some 
patients. Late onset after the age of  45 is uncommon in 
AS however some patients may reasonably be diagnosed 
late. Inflammatory low back pain is one of  the presenting 
features but not solely specific to AS. History of  uveitis, 
positive family history for AS, impaired spinal mobility or 
chest expansion supports the diagnosis[1].

Axial involvement is one of  the characteristics of  the 
disease and 90% of  patients have radiographic sacroiliitis 
during the course of  the disease. The first classification 
criteria for AS were proposed in 1963 at the European 
Congress of  Rheumatology in Rome, based on the clini-
cal experience of  rheumatologists. Later in 1966, thoracic 
pain and uveitis were removed from the criteria set be-
cause of  low specificity and low sensitivity. This preceded 
the framework of  New York criteria which was modified 
in 1984 by using inflammatory back pain components re-
ported by Calin et al[13]. A patient can be classified as hav-
ing definite AS if  at least one clinical criterion (IBP, limi-
tation of  lumbar spine or limitation of  chest expansion) 
plus radiologic criterion (bilaterally grade 2 or unilateral 
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  Low back pain for at least 3 mo duration improved by exercise and not
  relieved by rest
  Limitation of lumbar spine motion in sagittal and frontal planes
  Chest expansion decreased relative to normal values for age and sex
     Unilateral sacroiliitis grade 3–4
     Bilateral sacroiliitis grade 2–4
  Definite ankylosing spondylitis if (4a or 4b) and any clinical criterion 
  (1–3)

Table 2  Modified New York criteria for ankylosing 
spondylitis[16]
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grade 3-4 sacroiliitis) are fulfilled[16]. These classification 
criteria are inevitably used for the diagnosis of  AS by 
most clinicians (Table 2).

All these criteria included presence of  spinal/thoracic 
pain, restriction of  spinal mobility and radiological sacroi-
liitis. Restriction of  spinal mobility and radiological sac-
roiliitis may reflect structural damage and spinal/thoracic 
pain may reflect active inflammation and structural dam-
age as well. It is obvious that these criteria do not perform 
well in patients with early/pre-radiographic phase of  AS.

Axial spondyloarthritis
As mentioned above, sacroiliitis on plain radiographs 
takes years from the onset IBP and the symptoms of  IBP 
alone are not diagnostic in many patients.

Berlin criteria were developed to assist physicians for 
early diagnosis of  SpA. In this criterion set, the clini-
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Figure 1  Normal radiograph of the pelvis and early changes on sacroiliac 
magnetic resonance imaging of a male patient at the early stages of the 
disease at the pre-radiographic stage. A: Thirty-five year old male, normal 
anterior posterior pelvis radiograph; B: T1-weighted Fast Spin Echo semi-
oblique coronal scans of the sacroiliac joints; C: T2-weighted fat suppressed 
images shows bone edema at both sacral and iliac bones; D: T1-weighted 
post-contrast image shows enhancement of the contrast media revealing acute 
inflammation.

A

C

Figure 2  Inflammatory changes and structural damage on spinal mag-
netic resonance imaging. A: T1-weighted fast spin echo sagittal magnetic 
resonance scan of the lumbar spine shows hypointense lesion on end plates 
of thoracic 11 and 12 vertebrae; B: T2-weighted fat suppressed sagittal image 
shows hyperintense signals at the lesion and also at the upper anterior of the 
L3 and lower anterior of L2 vertebra; C: T1-weighted post-contrast images 
shows enhancement of the contrast media at the borders of the lesion revealing 
acute spondylodisciitis.
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cal, laboratory (HLA B-27) and imaging (MRI of  sac-
roiliac joints) features were included. The diagnosis of  
recent-onset axial SpA (pre-radiographic SpA) can be 
established in patients who have clinical features without 
radiographic changes but sacroiliitis on MRI. This study 
also analyzed the role of  MRI as a diagnostic tool[24]. 
The performance of  Berlin criteria has been tested and 
showed that the diagnostic capacity in patients with axial 
undifferentiated SpA in the Chinese population was simi-
lar to ESSG and Amor criteria[25].

In 2004, ASAS decided to improve current SpA cri-
teria particularly to apply to patients in the early disease 
stages. It was proposed that SpA patients with predomi-
nantly axial symptoms but without radiographic sacroili-
itis could be considered as patients with pre-radiographic 
phase of  AS. The need for an early diagnosis in all pa-
tients with AS and axial SpA is put forward[26].

In 2009, ASAS developed two candidate criteria sets 
for classification of  axial SpA that include patients with-
out definite radiographic sacroiliitis[27]. The candidate sets 
were tested in the entire cohort of  649 patients from 25 
centers in 16 countries. The new criteria consisted of  a 
‘clinical arm’ and ‘imaging arm’ (Figure 3). The entire set 
had 82.9% sensitivity and 84.4% specificity and for the 
‘imaging arm’ alone sensitivity was 66.2% and specificity 
was 97.3%. The specificity of  the new criteria was much 
better than ESSG criteria modified by adding MRI and 
slightly better than Amor criteria modified by adding 
MRI[27]. The sensitivity is almost the same for the three 
criteria set. ASAS criteria are quite simple and easily ap-
plicable in daily clinical practice and a mnemonic is pro-
posed to facilitate its use[17] (Figure 3).

Peripheral spondyloarthritis
After the development of  ASAS criteria for axial SpA, 

ASAS experts developed criteria for patients with SpA 
with predominant peripheral manifestations and com-
pared these with ESSG and Amor criteria which were 
generated for the entire SpA group including peripheral 
SpA[5]. Patients with peripheral manifestations including 
peripheral arthritis, dactylitis and enthesitis and without 
back pain were included. The sensitivity of  the criteria was 
77.8% and the specificity was 82.2% (Figure 4). The new 
ASAS classification criteria for peripheral arthritis would 
seem to perform better than ESSG and Amor criteria.

Spondyloarthritis in general
Spondyloarthropathies were formally classified in Amor 
criteria in 1990. Amor’s criteria are a list of  signs based 
on a scoring system of  laboratory, radiologic and clini-
cal features and do not require an entry criterion[28] . 
The signs in the criteria contribute 1 point, 2 points or 3 
points; a score of  6 or more classifies a patient as having 
SpA. Although sacroiliitis is not mandatory for the diag-
nosis of  SpA, it had the highest score (3 points) and is 
considered to be very specific for SpA (Table 3).

ESSG criteria were proposed in 1991. In ESSG crite-
ria IBP and/or peripheral arthritis are required as entry 
criteria. Patients with at least one entry criterion and one 
minor criterion are classified as having SpA[29] (Figure 
5). The aim of  ESSG criteria is to include undifferenti-
ated SpA which was not been proposed in Amor criteria. 
Both of  these criteria were considered to be helpful for 
the diagnosis of  SpA and had a broader definition of  the 
spectrum however, they have low sensitivity particularly 
for the early diagnosis of  SpA. For example, some of  the 
leading symptoms like uveitis may be omitted by ESSG 
criteria but captured by Amor criteria.

Both sets of  criteria were evaluated in a multicenter 
cross-sectional study including 124 patients with SpA 
and 1964 controls. Overall performance of  both sets was 
similar and the performance was better in patients with 
a definite diagnosis[30]. These criteria were evaluated for a 
Turkish population in 157 patients with SpA and in 127 
patients with various rheumatic diseases. Results showed 
that both criteria had a similar value for classification of  

Arthritis or enthesitis or dactylitis

Patient with peripheral manifestations only
(if back pain is actually present the axial SpA criteria should be applied)

 Plus ≥ 2 of the remaining
 Arthritis
 Enthesitis
 Dactylitis
 IBP in the past
 Positive family history for SpA

  Plus ≥ 1 of
 Psoriasis
 Inflammatory bowel disease
 Preceding infection
 HLA-B27
 Uveitis
 Sacroiliitis on imaging

Figure 4  Assessment in spondyloarthritis international society classifica-
tion criteria for peripheral spondyloarthritis or spondyloarthritis in gen-
eral[5]. SpA: Spondyloarthropathies; IBP: Inflammatory back pain; HLA: Human 
leukocyte antigen.

 Sacroiliitis on
 imaging1 plus ≥
 1 SpA feature

  HLA-B27 plus
≥ 2 other SpA
  features2

SpA features SPINEACHE
  Sausage digit (dactylitis)
  Psoriasis- Positive family history of SpA
  Inflammatory back pain
  NSAID good response
  Enthesitis (heel)
  Arthritis
  Crohn’s/Colitis disease-elevated CRP
  HLA-B27
  Eye (uveitis)

Or

Figure 3  Assessment in SpondyloArthritis international Society 
classification criteria for axial spondyloarthritis and mnemonic for 
assessment of spondyloarthritis international society classification 
criteria[4,17]. 1Sacroiliitis on imaging active (acute) inflammation on magnetic 
resonance imaging highly suggestive of sacroiliitis associated with SpA or 
definitive radiographic sacroiliitis according to modified New York criteria; 
2Elevated CRP is considered a SpA feature in the context of chronic back pain. 
SpA: Spondyloarthropathies; CRP: C-reactive protein; NSAID: Nonsteroidal 
antiinflammatory drugs; HLA: Human leukocyte antigen.
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SpA and were comparable in terms of  specificity and 
sensitivity[31].

In a newly published study, performance of  ESSG 
criteria, ASAS criteria and mNY criteria were compared 
in patients with SpA. The ASAS criteria had the highest 
sensitivity compared to ESSG criteria and mNY criteria 
98.4%, 83.6% and 71.9%, respectively[32]. In other stud-
ies of  different ethnicities, lower sensitivity for mNY but 
similar sensitivity for ESSG was reported[33-35].

Recently, the French Society of  Rheumatology pre-
sented the DESIR cohort. Patients were recruited if  they 
had IBP more than 3 mo and less than 3 years. A total of   
708 patients were recruited and the mNY criteria, Amor 
criteria, ESSG criteria and axial ASAS criteria were ful-
filled by 26%,77%, 76% and 67% at entry, respectively[36].

The diagnostic accuracy of  the ESSG criteria, Amor 
criteria and the combination of  them was analyzed in 24 
patients who were misdiagnosed as SpA. The ratio of  the 
misdiagnosed patients who fulfilled ESSG criteria, Amor 
criteria and combination were 45.8%, 16.7%, 16.7%, re-
spectively. This study suggests that ESSG criteria may not 
be absolutely secure for the diagnosis of  SpA[37].

Performance of  mNY criteria, ESSG criteria, Amor 
criteria and Berlin criteria in patients with IBP of  a maxi-
mum of  2 years duration was evaluated. Fourteen of  the 
68 patients had AS according to mNY and all fulfilled 
three of  SpA criteria sets. The highest classification rate 

was found with the ESSG criteria (84%), followed by the 
Amor criteria (71%) and the Berlin criteria (65%). The 
ESSG criteria were the most sensitive and the mNY crite-
ria for AS appeared to be most specific sets of  criteria[38].

Psoriatic arthritis
Psoriatic arthritis (PsA) is defined as an inflammatory 
arthritis associated with cutaneous psoriasis. Patients may 
have peripheral arthritis (oligoarthritis or polyarthritis), 
enthesitis, dactylitis or sacroiliitis/spondylitis[39].

 

At the be-
ginning of  the century PsA was thought to coincidentally 
occur with rheumatoid arthritis (RA) and psoriasis. Psori-
atic arthritis was adopted as a distinct disease for the first 
time in 1964. The distinction between RA and PsA was 
made based on the clinical and radiological features[40].

In 1973 Moll and Wright[41] reported a proposal for 
the classification of  PsA. When a patient with psoriasis 
has inflammatory arthritis and is negative for rheumatoid 
factor (RF) PsA can be classified in five distinct clinical 
subsets as: (1) oligoarticular asymmetric arthritis (< 5 
tender and swollen joints); (2) polyarticular arthritis; (3) 
distal interphalangeal joint predominant; (4) spondylitis 
predominant; and (5) arthritis mutilans predominant.

Over the passing years minor modifications have been 
made on these criteria. Gladman et al[42] suggested that 
there is no need to insist on seronegativity for RF, since 
it can be positive in healthy subjects and in their series, 
12% of  cases were RF (+) even when the patients who 
had a characteristic sign of  RA, like rheumatoid nodules 
and extra-articular manifestations were excluded. It is 
also possible to differentiate seronegative RA from PsA 
by using other antibodies, anti-cyclic citrullinated peptide 
which has much higher specificity than RF for the diag-
nosis of  RA.

Psoriasis is a common disease affecting nearly 1%-2% 
of  the population. In some forms of  arthritis coinciden-
tal psoriasis may also occur. Psoriasis may precede, si-

  Amor criteria
  Clinical symptoms or history of scoring Points
      Lumbar or dorsal pain at night or morning stiffness of 
      lumbar or dorsal pain

1

      Asymmetrical oligoarthritis 2
      Buttock pain 1
      If alternate buttock pain 2
      Sausage like toe or digit 2
      Heel pain or other well-defined enthesopathy 2
      Iritis 1
      Nongonococcal urethritis or cervicitis within 1 mo before
      the onset of arthritis

1

      Acute diarrhea within one month before the 1 mo onset
      of arthritis

1

      Psoriasis, balanitis, or inflammatory bowel disease 
      (ulcerative colitis or Crohn’s disease)

2

  Radiological findings
      Sacroiliitis (bilateral grade 2 or unilateral grade 3) 3
  Genetic background
      Presence of HLA-B27 and/or family history of ankylosing
      spondylitis, reactive arthritis, uveitis, psoriasis, or
      inflammatory bowel disease

2

  Response to treatment
      Clear-cut improvement within 48 h after NSAIDs intake or
      rapid relapse of the pain after their discontinuation

2

  A patient is considered as suffering from a pondyloarthropathy      
  if the sum is ≥ 6

Table 3  Amor criteria for the classification of spondyloarthro
pathies[28]

NSAID: Nonsterodial anti-inflammatory drug; HLA: Human leukocyte 
antigen.

Inflammatory spinal pain or synovitis
(asymmetric, predominantly in lower extremities)

Plus one of the following
 Family history: first- or second-degree relatives with ankylosing spondylitis,
   psoriasis, acute iritis, reactive arthritis, or inflammatory bowel disease
 Past or present psoriasis, diagnosed by a physician
 Past or present ulcerative colitis or Crohn’s disease, diagnosed by a 
   physician and confirmed by radiography or endoscopy
 Past or present pain alternating between the two buttocks
 Past or present spontaneous pain or tenderness at examination of the site
   of the insertion—the Achilles tendon or plantar fascia (enthesitis)
 Episode of diarrhea occurring within 1 mo before onset of arthritis
 Nongonococcal urethritis or cervicitis occurring within 1 mo before onset 
   of arthritis
 Bilateral grade 2–4 sacroiliitis or unilateral grade 3 or 4 sacroiliitis [grades
  are 0: normal; 1: possible; 2: minimal; 3: moderate; 4: completely fused. 
 (ankylosed)]

Figure 5  European Spondyloarthropathy Study Group Criteria for the 
classification of spondyloarthropathies[29].
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multaneously occur or appear many years after the onset 
of  arthritis. In latter cases patients may be misdiagnosed 
with other types of  arthritis like seronegative RA or reac-
tive arthritis; however, positive family history for psoria-
sis may be helpful in these cases. Patients with arthritis 
should be carefully examined for existence of  “hidden” 
psoriatic lesions which may be located under the breasts, 
around the umbilicus or anus, over the hairline, nasal cleft 
or nails[41].

Patients with PsA tend to have inflammatory axial 
involvement similar to AS. There are several differences 
from the classical AS[41]:

 

(1) asymmetrical sacroiliitis; (2) 
non-marginal syndesmophytes; (3) asymmetrical syndes-
mophytes; and (4) more frequent involvement of  the cer-
vical spine.

Bennett thought that Moll and Wright criteria tend to 
over diagnosing PsA and suggested new criteria in 1979. 
In these new set of  criteria, clinical and radiological fea-
tures were combined with synovial fluid analysis and his-
tology. These criteria have not been widely used in pro-
spective studies since synovial fluid analysis and histology 
are not practical. Psoriatic skin or nail involvement plus 
either peripheral joint or axial disease were required[41].

 

Simplification of  Bennett’s criteria has been made by 
Vasey and Espinoza[42].

ESSG criteria were also valid for PsA. For the first 
time skin or nail involvement was not mandatory in these 
criteria. Cases in which arthritis precedes psoriasis are 
well recognized and family history of  psoriasis can help 

the diagnosis[29].
A definition of  PsA based on enthesopathy has been 

proposed by McGonagle et al[43].
 

There is a significant 
problem with these criteria because of  MRI require-
ments. It is not practical to use MRI in epidemiological  
research. MRI appearance shows both features of  enthe-
sopathy and synovitis and so the discrimination capac-
ity would be markedly attenuated in established disease. 
Fournie et al[44] proposed criteria from actual patient data 
to diagnose PsA which requires a score of  11 points for 
diagnosis. 

There are few studies that compare different crite-
ria for the diagnosis of  PsA. A study which compared 
performance of  the criteria revealed that the sensitivity 
of  Vasey and Espinoza, McGonagle and Gladman were 
99% whereas Bennett and ESSG criteria were significant-
ly less sensitive. The specificity of  the criteria was as high 
as 93% and 99%, and there were no statistically signifi-
cant difference between criteria. Fournie criteria were the 
most difficult to use and Vasey and Espinoza, and Moll 
and Wright were the easiest. Vasey and Espinoza, Glad-
man or McGonagle are the most accurate and feasible in 
distinguishing RA from PsA[45].

The classification of  psoriatic arthritis (CASPAR) 
study group is an international group of  investigators, 
all of  whom have records of  research in PsA. They pro-
posed new data-driven classification criteria for PsA and 
collected prospective clinical and radiological data of  588 
patients with PsA and 536 patients with other inflamma-
tory arthritis, at least half  of  them with RA (Figure 6). 
The performance of  the new criteria were also compared 
to other existing data[46]. The sensitivity and specificity of  
the CASPAR criteria in the original study were 91.4% and 
98.7%, respectively. These criteria were more specific but 
less sensitive than Vasey and Espinoza criteria.

The main limitation of  the CASPAR criteria is the ap-
plicability to recent-onset disease. Very high sensitivity of  
CASPAR criteria in early and late PsA was also demon-
strated in a study[47]. This study analyzed patients referred 
to a special tertiary referral clinic and did not have a 
control population. It seems likely that only patients with 
secure clinical diagnoses are referred and enrolled into 
this clinic, possibly leading to an overestimation of  the 
sensitivity of  the criteria[48].

Family history of  psoriasis is the advantage of  CAS-
PAR criteria over Vasey and Espinoza as well as Moll and 
Wright criteria. It is also possible to make a diagnosis of  
PsA for patients who are RF positive and have polyar-
ticular symmetric arthritis. The CASPAR, as a simple and 
user-friendly criteria set, has high potential to be intro-
duced as the universal classification criteria for PsA[42].

CONCLUSION
Chronic low back pain is a common and important prob-
lem and patients with this disorder are seen by a variety 
of  specialists including rheumatologists, orthopedic sur-
geons, physiatrists, family physicians etc. Inflammatory 

Inflammatory articular disease (joint, spine or enthesal) and 3 points of fol-
lowing criteria)

 Evidence of current psoriasis1, a personal history of psoriasis, or a family 
 history of psoriasis
     Current psoriasis is defined as psoriatic skin or scalp disease present to
     day as judged by a rheumatologist or dermatologist
     A personal history of psoriasis is defined as a history of psoriasis that
     may be obtained from a patient, family physician, dermatologist,
     rheumatologist, or other qualified health care provider
     A family history of psoriasis is defined as a history of psoriasis in a 
     first- or second-degree relative according to patient report)

 Typical psoriatic nail dystrophy including onycholysis, pitting, and 
 hyper keratosis observed on current physical examination

 A negative test result for the presence of rheumatoid factor by  any 
 method except latex but preferably by enzyme-linked immunosorbent 
 assay or nephelometry, according to the local laboratory reference range

 Either current dactylitis, defined as swelling of an entire digit, or  a history
 of dactylitis recorded by a rheumatologist

 Radiographic evidence of juxtaarticular new bone formation, appearing 
 as ill-defined ossification near joint margins (but excluding osteophyte 
 formation) on plain radiographs of the hand or foot

Figure 6  Classification of psoriatic arthritis study group criteria for the 
classification of psoriatic arthritis[46]. 1Current psoriasis is assigned a score 
of 2; all other features are assigned a score of 1.
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low back pain is usually the leading symptom of  spondy-
loarthropathies and physicians should always be aware. 
For a correct diagnosis IBP should be differentiated from 
mechanical back pain. A detailed screening of  signs and 
symptoms in terms of  insidious onset, morning stiffness, 
pain at night, improvement with exercise and favorable 
response to NSAIDs may ease the discrimination. Other 
common features of  SpA like dactylitis, enthesitis, ar-
thritis and history of  preceding infections should also 
be checked. Imaging has an important role in the early 
diagnosis of  SpA and the very early phase of  sacroiliitis 
or spondylitis could be detected by documenting active 
inflammatory lesions like bone marrow edema, enthesitis, 
capsulitis or synovitis on MRI. HLA B-27 positivity is ex-
tremely relevant to the early diagnosis of  SpA.
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Abstract
AIM: To examined the effects of stochastic resonance 
whole-body vibration training on musculoskeletal pain 
in young healthy individuals.

METHODS: Participants were 43 undergraduate stu-
dents of a Swiss University. The study was designed as 
a randomized controlled trial (RCT) with randomized 
group allocation. The RCT consisted of two groups each 
given 12 training sessions during four weeks with either 
5 Hz- Training frequency (training condition) or 1.5 Hz 
Training frequency (control condition). Outcome was 
current musculoskeletal pain assessed in the evening 
on each day during the four week training period. 

RESULTS: Multilevel regression analysis showed mus-
culoskeletal pain was significantly decreased in the 
training condition whereas there was no change in the 

control condition (B = -0.023, SE = 0.010, P  = 0.021). 
Decrease in current musculoskeletal pain over four 
weeks was linear.

CONCLUSION: Stochastic resonance whole-body vi-
bration reduced musculoskeletal pain in young healthy 
individuals. Stochastic resonance vibration and not any 
other exercise component within training caused pain 
reduction.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Stochastic resonance training (SR-WBV) is a form of  
whole-body vibration training with randomized vibration. 
Because the vibration is stochastic, the direction and the 
force-time behaviour of  the vibrations is not foreseeable 
and the body will be constantly challenged to adapt the 
muscle reactions to regain balance[1-3]. SR-WBV seems to 
provoke an interaction of  different types of  sensors and 
the adjustment of  afferent and efferent signals, possibly 
acting as “training” for the sensorimotor system, even 
more so than other conventional sinusoidal vibration[4]. 
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A strength increase is mainly attributed to neural adapta-
tion, leading to improved inter- and intramuscular coor-
dination that allows to more fully activate prime movers 
in specific movements and to better coordinate the acti-
vation of  all relevant muscles[5]. A low injury-risk and the 
only rare appearance of  side-effects make whole body 
vibration training an interesting preventive intervention[6]. 
Until today there is first evidence that SR-WBV can have 
positive effects on pelvic floor muscle strength[4] and 
musculoskeletal pain in metal manufacturing workers[7]. 
There is, however still a specific lack of  high quality stud-
ies in healthy volunteers with randomized allocation of  
participants to an effective training group and a control 
group that similar except that the training frequency is so 
low that no effect can be expected. As Pang[6] put it in his 
recent review on WBV effects an important problem un-
til now is that “It is unclear whether the reported benefits 
are related to the exercise itself  or the addition of  vibra-
tion during exercise”. The present study is a randomized 
trial with training and control conditions that differ only 
in frequency of  training frequency and participants who 
are blinded with respect to conditions fulfilling high 
qualitative methodological standard on randomized con-
trolled trial (RCT)[8].

In most studies on SR-WBV, the control group does 
no training at all (waiting group), or does an alterna-
tive training that is rather different. As a consequence, 
the results are not clear with respect to specific effects 
of  SR-WBV: In waiting control groups positive train-
ing effects might simply reflect the unspecific effect “of  
doing something” instead of  “doing nothing” and in 
studies that include an alternative training SR-WBV not 
only differs stochastic vibration principle but in many 
other aspects (frequency, posture, etc.). Consequently the 
unique advantage of  stochastic vibration is unclear unless 
control groups differ in frequency only. Hence, a control 
group should include such a low training frequency that 
participants are still blinded with respect to their condi-
tion (i.e., they still think to take part in an useful training 
group) while the frequency is certainly ineffective. In this 
study, the frequency of  vibration was 1.5 Hz, resulting in 
floor plates that move with lowest frequency that is pos-
sible aside standing still and is precluded to have a training 
effect that is specifically caused by stochastic vibration. 
Instead, a potential training effect of  the 1.5 Hz training 
must rely on effort in posture control. The frequency of  
5 Hz was chosen for the “functional” 5 Hz training group 
as the lowest stochastic vibration frequency reported to be 
effective[9]. Thus, the present study compares a four-week 
stochastic resonance training in a “functional” 5 Hz train-
ing group to a “nonfunctional” 1.5 Hz control group.

MATERIALS AND METHODS
Ethics
All participants gave their informed consent prior to their 
inclusion in the study. The study was performed in con-
sensus with all requirement defined by the Swiss Society 

of  Psychology. The study was conducted with the un-
derstanding and the consent of  the human subject. The 
Ethical Committee of  the responsible University faculty 
has approved the study.

Subjects
Forty-three undergraduate students volunteered to par-
ticipate (30 female and 13 male psychology majors, mean 
age = 23.8 years, SD = 2.8 years). Inclusion criterion was 
experience of  musculoskeletal pain in last four weeks. 
Exclusion criteria for participation were: acute, past or 
chronic arthropathologies, troubles in the cardiovascular 
system, psychopathology, spondylolysis, spondylolisthesis, 
tumors, disc prolapse with neurological failure, rheuma-
tism, articular gout, osteoporosis, activated arthritis with 
inflammatory signs, stage 4 arthritis, fever, cold etc. No 
interested participant had to be excluded from the study.

SR-WBV
Study took place at University facility in November 2010. 
During four weeks, participants trained three times a 
week, on Monday till Friday. A special device was used 
for the SR-WBV (©Zeptor med plus Noise, FreiSwiss 
AG, Zurich, Switzerland). Its main features are two inde-
pendently and one-dimensional (up/down) stochastically 
oscillating footboards, with two passive degrees of  free-
dom (forward/backward, right/left).

All exercising sessions were supervised and the par-
ticipants were advised on adequate posture. Participants 
were instructed to stand in an upright position on the 
footboards with arms hanging loose to the side and 
slightly bent knees and hip. Vibration frequency was fixed 
previously according to the training condition. A session 
consisted of  three sets of  vibration, lasting one minute 
each, with a one-minute break in between. Three such 
sessions per week were planned for each participant. This 
setting was based on empirical experience and practical 
application more than on scientific evidence, because 
the training parameters of  SR-WBV show a wide range 
of  application that are not as well known as they are in 
strength or endurance training[9]. The conducted 60-sec-
ond interventions and 60-second rest periods and 5 Hz 
frequency training condition was used as the minimum 
effective vibratory stimulation loading parameter while 
the 1.5 Hz frequency condition can be expected to have 
no training effect[9]. Participants were blind with respect 
to their training frequency condition. All displays of  
Zeptor who showed the frequency were covered during 
training. The investigator did the setting of  frequency be-
fore the training sessions while another person who was 
blind to training conditions welcomed, introduced, and 
instructed the participants.

Daily pain assessment
Pain was rated in the evening of  each day during the 
four week training period. The questionnaire thus had 
one page per day for seven days, including Saturdays and 
Sundays. The item for current musculoskeletal pain was 
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phrased according to the chronic pain grade question-
naire[10] with adjustments for the time scope in daily mea-
surement. The current pain measurement was introduced 
by: “Throughout the day, how do you rate your pain in 
muscles and joints (back pain, shoulder and neck pain, 
pain in leg muscles etc.)?”. The pain item included a ten-
point numerical rating scale (1 = no pain to 10 = stron-
gest imaginable pain), which shows good sensibility and 
responsiveness to change, is easy to administer, shows 
high compliance and good correlations with other pain 
assessment instruments[11].

Statistical analysis
Data was analyzed with longitudinal multilevel analysis[12] 
using the MLwiN software package version 2.10[13]. The 
level of  significance was P < 0.05 (two tailed). Dependent 
variable was musculoskeletal pain, with daily pain reports 
(level 1) nested within persons (level 2). Training period 
ranged from training day 1 to 28 [last day of  training pe-
riod). A dummy variable represented the intervention (5 
Hz SR-WBV (Verum:1) vs 1.5 Hz SR-WBV (Sham:0)].

Because differences between participants, as well as 
within participants over time in outcomes were expected, 
the intercept was conceptualized as random effect on 
both levels. Since overall effect of  SR-WBV and mean 
rate of  change was of  primary interest in the present 
study (each day), time, training effect and training ef-
fect over time as predictors were all set as fixed effects. 
Hence, the regression model assumed the reduction of  
musculoskeletal pain over time and in dependence of  
training therefore to be equal for all participants, i.e., no 
variation in individual regression slopes was postulated. 

The general model used to test the preventive effects of  
SR-WBV on musculoskeletal pain contained only these 
three variables. It is represented by the following equa-
tion: painij = β 0ijconstant + β 1ijday of  training period + 
β 2ijSR-WBV verum vs sham condition + β 3ijSR-WBV 
condition X day of  training period 

β 0ij = β 0 + u0j + e0ij 
Subscript i indicates the level 1 (time) variable and j 

indicates the level 2 (person) variable.

RESULTS
Before the training study started, participants reported 
musculoskeletal pain (yes/no) in the last four weeks. Back 
pain (30.2%) and neck pain (27.9%) were most prevalent, 
followed by pain in the knee (25.6), shoulder and arm 
(14%), ankle and foot (11.6%), and pain in the hip (9.3%). 
However, only 3 participants reported a medical consul-
tation in last four weeks, two participants because of  pain 
in shoulders and one participant because of  pain in the 
knee. The 43 participants were randomly picked from a 
list and a number between 1 and 43 was assigned to them. 
Using a software random sequence generator (random.
org©)[14] the numbers were randomly assigned to study 
groups. The resulting groups of  21 and 22 participants 
did not differ significantly in reported musculoskeletal 
pain in four weeks before SR-WBV started, current mus-
cular pain at first training day, age, and sex composition.

The overall level of  daily musculoskeletal pain during 
four weeks of  SR-WBV was low (M = 2.54, SD = 1.76). 
Zero order bivariate correlation showed no significant co-
efficient between pain and participant demographic char-
acteristics of  sex, age, or BMI. Furthermore, the training 
conditions were not significantly related to daily pain. 
There was, however a small but significant negative asso-
ciation between training day and pain (r = -0.08, P = 0.009) 
indicating less pain with training progress. In prediction 
of  daily pain in multilevel analysis (Table 1), no significant 
overall training effect was observed, but a significant in-
teraction between training condition and training day (t = 
2.30, P = 0.021) that indicated the expected gradual pain 
decrease only in the 5 Hz training condition while pain in 
the 1.5 Hz training condition was unchanged during the 
four week training period (Figure 1).

DISCUSSION
Stochastic vibration training can be considered effec-
tive[15] while the metabolic and cardiovascular strain is 
low[16]. Evidence increases for positive effects in clinical 
samples[17] and athletes[18,19]. There are, however, few stud-
ies on other more representative populations[15]. More-
over, studies often suffer from methodological flaws that 
include studies that use randomized allocation of  par-
ticipants to training conditions. In addition, studies often 
rely on control conditions that consist of  waiting groups 
only, i.e., a vibration training is compared to “doing no 
training”. If  the control group includes another training 
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  Predictor variables Parameter estimate SE  P  value
  Level 2 (Individual) 
    Sex (0=F, 1=M) -0.378 0.395 0.342
    Age -0.012 0.056 0.832
    BMI              0.016 0.084 0.849
    SR-WBV (5 Hz = 1, 
    1.5 Hz  = 0)

             0.558 0.365 0.126

  Level 1 (day)
    Training today? (1 = yes,
    0 = 0)

             0.083 0.085 0.327

    Day of training period
    (1-28)

-0.004 0.007 0.569

    Day of training period X
    SR-WBV

-0.023        0.010 0.021

  Intercept              2.567 0.258
  Variance level 2              0.952 0.221
  Variance level 1 2.074 0.086

Table 1  Prediction of daily pain in multilevel analysis

n = 1204 daily pain ratings reported by 43 participants during 28 d. 
Parameter estimate is the fixed parameter estimate of unstandardized 
regression coefficients. SE is the standard error in unstandardized 
regression coefficients estimation; Significance levels were calculated by 
t-values (Parameter Estimate/SE) with j-p-1 degrees of freedom, where 
j is the number of units on level 2 and p is the number of explanatory 
variables[12]. SE: Standard error; BMI: Body mass index; SR-WBV: 
Stochastic resonance whole-body vibration training
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condition, the training often differs from SR-WBV in 
many ways, not only stochastic vibration frequency but 
postures efforts, etc. Beside the methodological problem 
of  confounded effects, i.e. the problem to verify stochas-
tic vibration as the only causing the effect and no other 
feature of  SR-WBV that differs from the control training, 
another problem arises: Participants cannot be blinded 
in most SR-WBV trials that rely on waiting groups or 
other trainings, because they easily notice. Therefore, in 
order to increase the internal validity of  RCT, this study 
includes a control group with “nonfunctional” sham SR-
WBV to include the principle of  blinding to participants. 
In this study, following the ACOEM criteria for me-
thodical evaluation of  RCTs[8], participants were blinded 
with respect to training groups and the study therefore 
fulfilled a rarely reached qualitative point in evaluation of  
SR-WBV. The current study included training of  healthy 
young participants without a back pain problem and 
found reduced musculoskeletal pain in the “functional” 
5 Hz training condition but not in the “non-functional” 
control condition with 1.5 Hz SR-WBV. Noteworthy, 
the test of  SR-WBV showed the difference in training 
effect using a low frequency of  5 Hz that already is on 
the lowest level of  what training experts expect to be 
functional[9]. Thus, SR-WBV was proven effective in a 
healthy young sample with lowest training effort that was 
considered potentially valuable before. SR-WBV is also 
potentially efficient considering the low effort of  training 
(approx. 24 min a week).

The study sample consists of  healthy young students. 
SR-WBV effects are potentially smaller in this sample 
compared to the overall population. Thus, findings 
should be replicated in a sample that is representative to 
the overall population. Further studies should address 
important research questions like the persistence of  train-
ing effects.

To the knowledge of  the authors, it was the first study 
examining SR-WBV in a healthy sample using a fully 
comparable control group including blinded participants. 
This study indicates that SR-WBV may help to reduce 
musculoskeletal pain even in healthy young adults. SR-
WBV was shown to be a very economic exercise which 
requires very little effort in terms of  infrastructure, time 
and effort from participants. Promoting SR-WBV might 
be a way to address people who are not susceptible to 
conventional exercise.
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GENERAL INFORMATION 
World Journal of  Orthopedics (World J Orthop, WJO, online ISSN 
2218-5836, DOI: 10.5312) is a monthly peer-reviewed, online, open-
access (OA), journal supported by an editorial board consisting of  
245 experts in orthopedics from 30 countries.

The biggest advantage of  the OA model is that it provides free, 
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional 
journals possess and usually delays the speed of  the propagation 
and communication of  scientific research results. The open access 
model has been proven to be a true approach that may achieve the 
ultimate goal of  the journals, i.e. the maximization of  the value to 
the readers, authors and society.

Maximization of personal benefits
The role of  academic journals is to exhibit the scientific levels of  
a country, a university, a center, a department, and even a scientist, 
and build an important bridge for communication between scien-
tists and the public. As we all know, the significance of  the publica-
tion of  scientific articles lies not only in disseminating and com-
municating innovative scientific achievements and academic views, 
as well as promoting the application of  scientific achievements, but 
also in formally recognizing the “priority” and “copyright” of  in-
novative achievements published, as well as evaluating research per-
formance and academic levels. So, to realize these desired attributes 
of  WJO and create a well-recognized journal, the following four 
types of  personal benefits should be maximized. The maximization 
of  personal benefits refers to the pursuit of  the maximum personal 
benefits in a well-considered optimal manner without violation of  
the laws, ethical rules and the benefits of  others. (1) Maximization 
of  the benefits of  editorial board members: The primary task of  
editorial board members is to give a peer review of  an unpublished 
scientific article via online office system to evaluate its innovative-
ness, scientific and practical values and determine whether it should 
be published or not. During peer review, editorial board members 
can also obtain cutting-edge information in that field at first hand. 
As leaders in their field, they have priority to be invited to write 
articles and publish commentary articles. We will put peer review-
ers’ names and affiliations along with the article they reviewed in 
the journal to acknowledge their contribution; (2) Maximization of  
the benefits of  authors: Since WJO is an open-access journal, read-
ers around the world can immediately download and read, free of  
charge, high-quality, peer-reviewed articles from WJO official web-
site, thereby realizing the goals and significance of  the communica-
tion between authors and peers as well as public reading; (3) Maxi-
mization of  the benefits of  readers: Readers can read or use, free of  
charge, high-quality peer-reviewed articles without any limits, and 
cite the arguments, viewpoints, concepts, theories, methods, results, 
conclusion or facts and data of  pertinent literature so as to vali-
date the innovativeness, scientific and practical values of  their own 
research achievements, thus ensuring that their articles have novel 
arguments or viewpoints, solid evidence and correct conclusion; 
and (4) Maximization of  the benefits of  employees: It is an iron law 
that a first-class journal is unable to exist without first-class editors, 
and only first-class editors can create a first-class academic journal. 
We insist on strengthening our team cultivation and construction so 
that every employee, in an open, fair and transparent environment, 
could contribute their wisdom to edit and publish high-quality ar-
ticles, thereby realizing the maximization of  the personal benefits 

of  editorial board members, authors and readers, and yielding the 
greatest social and economic benefits.

Aims and scope
The aim of  WJO is to report rapidly new theories, methods and 
techniques for prevention, diagnosis, treatment, rehabilitation and 
nursing in the field of  orthopedics. WJO covers diagnostic imaging, 
arthroscopy, evidence-based medicine, epidemiology, nursing, sports 
medicine, therapy of  bone and spinal diseases, bone trauma, osteoar-
thropathy, bone tumors and osteoporosis, minimally invasive therapy, 
traditional medicine, and integrated Chinese and Western medicine. 
The journal also publishes original articles and reviews that report 
the results of  applied and basic research in fields related to orthope-
dics, such as immunology, physiopathology, cell biology, pharmacol-
ogy, medical genetics, and pharmacology of  Chinese herbs.

Columns
The columns in the issues of  WJO will include: (1) Editorial: To 
introduce and comment on major advances and developments in 
the field; (2) Frontier: To review representative achievements, com-
ment on the state of  current research, and propose directions for 
future research; (3) Topic Highlight: This column consists of  three 
formats, including (A) 10 invited review articles on a hot topic, (B) 
a commentary on common issues of  this hot topic, and (C) a com-
mentary on the 10 individual articles; (4) Observation: To update 
the development of  old and new questions, highlight unsolved 
problems, and provide strategies on how to solve the questions; 
(5) Guidelines for Basic Research: To provide Guidelines for basic 
research; (6) Guidelines for Clinical Practice: To provide guidelines 
for clinical diagnosis and treatment; (7) Review: To review systemi-
cally progress and unresolved problems in the field, comment on 
the state of  current research, and make suggestions for future work; 
(8) Original Articles: To report innovative and original findings in 
orthopedics; (9) Brief  Articles: To briefly report the novel and inno-
vative findings in orthopedics; (10) Case Report: To report a rare or 
typical case; (11) Letters to the Editor: To discuss and make reply to 
the contributions published in WJO, or to introduce and comment 
on a controversial issue of  general interest; (12) Book Reviews: To 
introduce and comment on quality monographs of  orthopedics; and 
(13) Guidelines: To introduce consensuses and guidelines reached 
by international and national academic authorities worldwide on the 
research orthopedics.
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Instructions to authors

Biostatistical editing
Statisital review is performed after peer review. We invite an expert 
in Biomedical Statistics from to evaluate the statistical method used 
in the paper, including t-test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. The reviewing points include: (1) Statistical methods should 
be described when they are used to verify the results; (2) Whether 
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to 
standard errors. Give the number of  observations and subjects (n). 
Losses in observations, such as drop-outs from the study should be 
reported; (4) Values such as ED50, LD50, IC50 should have their 
95% confidence limits calculated and compared by weighted probit 
analysis (Bliss and Finney); and (5) The word ‘significantly’ should 
be replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

Conflict-of-interest statement
In the interests of  transparency and to help reviewers assess any po-
tential bias, WJO requires authors of  all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests  
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular 
paper. Before submitting, authors are suggested to read “Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals: 
Ethical Considerations in the Conduct and Reporting of  Research: 
Conflicts of  Interest” from International Committee of  Medical 
Journal Editors (ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names 
of  organizations], and has received research funding from [names of  
organization]. [Name of  individual] is an employee of  [name of  or-
ganization]. [Name of  individual] owns stocks and shares in [name of  
organization]. [Name of  individual] owns patent [patent identification 
and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee 
or it should be stated clearly in the text that all persons gave their 
informed consent prior to their inclusion in the study. Details that 
might disclose the identity of  the subjects under study should be 
omitted. Authors should also draw attention to the Code of  Ethics 
of  the World Medical Association (Declaration of  Helsinki, 1964, 
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should fol-
low the highest standards and the trial should conform to Good 
Clinical Practice (for example, US Food and Drug Administration 
Good Clinical Practice in FDA-Regulated Clinical Trials; UK Medi-
cines Research Council Guidelines for Good Clinical Practice in 
Clinical Trials) and/or the World Medical Association Declaration 
of  Helsinki. Generally, we suggest authors follow the lead investiga-
tor’s national standard. If  doubt exists whether the research was 
conducted in accordance with the above standards, the authors 
must explain the rationale for their approach and demonstrate that 
the institutional review body explicitly approved the doubtful as-
pects of  the study. 

Before submitting, authors should make their study approved by 
the relevant research ethics committee or institutional review board. 
If  human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the 
understanding and appropriate informed consent of  each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If  experimental animals were used, 
the materials and methods (experimental procedures) section must 
clearly indicate that appropriate measures were taken to minimize 

pain or discomfort, and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals 
of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting of  
clinical trials, we endorse the policy of  the ICMJE to refuse to pub-
lish papers on clinical trial results if  the trial was not recorded in a 
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored 
by the United States National Library of  Medicine and we encour-
age all potential contributors to register with it. However, in the case 
that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned 
to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/2218-5836office. Authors are 
highly recommended to consult the ONLINE INSTRUCTIONS 
TO AUTHORS (http://www.wjgnet.com/2218-5836/g_info_ 
20100722172650.htm) before attempting to submit online. For 
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wjo@
wjgnet.com, or by telephone: +86-10-85381892. If  you submit your 
manuscript online, do not make a postal contribution. Repeated 
online submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must be 
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. 
Style should conform to our house format. Required information for 
each of  the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should be 
provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the com-
plete name of  institution, city, province and postcode. For ex-

II December 18, 2011|Volume 2|Issue 12|WJO|www.wjgnet.com



Instructions to authors

ample, Xu-Chen Zhang, Li-Xin Mei, Department of  Pathology, 
Chengde Medical College, Chengde 067000, Hebei Province, 
China. One author may be represented from two institutions, for 
example, George Sgourakis, Department of  General, Visceral, and 
Transplantation Surgery, Essen 45122, Germany; George Sgoura-
kis, 2nd Surgical Department, Korgialenio-Benakio Red Cross 
Hospital, Athens 15451, Greece

Author contributions: The format of  this section should be: Author 
contributions: Wang CL and Liang L contributed equally to this work; 
Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu XM designed 
the research; Wang CL, Zou CC, Hong F and Wu XM performed the 
research; Xue JZ and Lu JR contributed new reagents/analytic tools; 
Wang CL, Liang L and Fu JF analyzed the data; and Wang CL, Liang 
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, 
affiliation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower 
case. A space interval should be inserted between country name and 
email address. For example, Montgomery Bissell, MD, Professor of  
Medicine, Chief, Liver Center, Gastroenterology Division, University 
of  California, Box 0538, San Francisco, CA 94143, United States. 
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, e.g. 
Telephone: +86-10-59080039 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJO, reviewers 
of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan 
University, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no more than 256 words) and 
structured abstracts (no more than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no more than 480 words 
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no 
more than 20 words): Only the purpose should be included. Please 
write the aim as the form of  “To investigate/study/…”; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no 
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no 
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, 
which reflect the content of  the study.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both. The main text format of  these sections, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/2218-5836/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a sepa-
rate page. Detailed legends should not be provided under the 
figures. This part should be added into the text where the figures 
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples 
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is 
necessary in line-art image. Scale bars should be used rather than 
magnification factors, with the length of  the bar defined in the 
legend rather than on the bar itself. File names should identify 
the figure and panel. Avoid layering type directly over shaded or 
textured areas. Please use uniform legends for the same subjects. 
For example: Figure 1  Pathological changes in atrophic gastritis 
after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is 
our principle to publish high resolution-figures for the printed and 
E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. 
Detailed legends should not be included under tables, but rather 
added into the text where applicable. The information should 
complement, but not duplicate the text. Use one horizontal line 
under the title, a second under column heads, and a third below 
the Table, above any footnotes. Vertical and italic lines should be 
omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). 
If  there are other series of  P values, cP < 0.05 and dP < 0.01 are 
used. A third series of  P values can be expressed as eP < 0.05 
and fP < 0.01. Other notes in tables or under illustrations should 
be expressed as 1F, 2F, 3F; or sometimes as other symbols with a 
superscript (Arabic numerals) in the upper left corner. In a multi-
curve illustration, each curve should be labeled with ●, ○, ■, □, ▲, 
△, etc., in a certain sequence.

Acknowledgments
Brief  acknowledgments of  persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining 
written permission to use any copyrighted text and/or illustrations.

REFERENCES
Coding system
The author should number the references in Arabic numerals 
according to the citation order in the text. Put reference numbers 
in square brackets in superscript at the end of  citation content or 
after the cited author’s name. For citation content which is part of  
the narration, the coding number and square brackets should be 
typeset normally. For example, “Crohn’s disease (CD) is associated 
with increased intestinal permeability[1,2]”. If  references are cited 
directly in the text, they should be put together within the text, for 
example, “From references[19,22-24], we know that...”.
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When the authors write the references, please ensure that 
the order in text is the same as in the references section, and also 
ensure the spelling accuracy of  the first author’s name. Do not list 
the same citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference list, 
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crossref.
org/SimpleTextQuery/, respectively. The numbers will be used in 
E-version of  this journal.

Style for journal references
Authors: the name of  the first author should be typed in bold-
faced letters. The family name of  all authors should be typed with 
the initial letter capitalized, followed by their abbreviated first 
and middle initials. (For example, Lian-Sheng Ma is abbreviated 
as Ma LS, Bo-Rong Pan as Pan BR). The title of  the cited article 
and italicized journal title (journal title should be in its abbreviated 
form as shown in PubMed), publication date, volume number (in 
black), start page, and end page [PMID: 11819634   DOI: 10.3748/
wjg.13.5396].

Style for book references
Authors: the name of  the first author should be typed in bold-faced 
letters. The surname of  all authors should be typed with the initial 
letter capitalized, followed by their abbreviated middle and first 
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication 
place: Publication press, Year: start page and end page.

Format
Journals 
English journal article (list all authors and include the PMID where applicable)
1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative con-
trast harmonic imaging to assess malignancy of  liver tumors: 
A prospective controlled two-center study. World J Gastroenterol 
2007; 13: 6356-6364 [PMID: 18081224   DOI: 10.3748/wjg.13. 
6356]

Chinese journal article (list all authors and include the PMID where applicable)
2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 

effect of  Jianpi Yishen decoction in treatment of  Pixu-diar-
rhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature 

of  balancing selection in Arabidopsis. Proc Natl Acad Sci USA 
2006; In press

Organization as author
4 Diabetes Prevention Program Research Group. Hyperten-

sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462   
PMCID:2516377   DOI:10.1161/01.HYP.0000035706.28494. 
09]

Both personal authors and an organization as author 
5 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 

Alf-One Study Group. Sexual dysfunction in 1, 274 European 
men suffering from lower urinary tract symptoms. J Urol 
2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.ju. 
0000067940.76090.73]

No author given
6 21st century heart solution may have a sting in the tail. BMJ 

2002; 325: 184 [PMID: 12142303   DOI:10.1136/bmj.325. 
7357.184]

Volume with supplement
7 Geraud G, Spierings EL, Keywood C. Tolerability and safety 

of  frovatriptan with short- and long-term use for treatment 
of  migraine and in comparison with sumatriptan. Headache 
2002; 42 Suppl 2: S93-99 [PMID: 12028325   DOI:10.1046/
j.1526-4610.42.s2.7.x]

Issue with no volume

8 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen 
section analysis in revision total joint arthroplasty. Clin Orthop 
Relat Res 2002; (401): 230-238 [PMID: 12151900   DOI:10.10
97/00003086-200208000-00026]

No volume or issue
9 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer 
disease: investigation and basis for therapy. New York: Marcel 
Dekker, 1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 

2nd ed. Wieczorek RR, editor. White Plains (NY): March of  
Dimes Education Services, 2001: 20-34

Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. 

Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
14 Christensen S, Oppacher F. An analysis of  Koza's computa-

tional effort statistic for genetic programming. In: Foster JA, 
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of  the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5; 
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of  infectious diseases. 

Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05; 
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)
16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. 

Flexible endoscopic grasping and cutting device and positioning 
tool assembly. United States patent US 20020103498. 2002 Aug 
1

Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as 
χ2 (in Greek), related coefficient as r (in italics), degree of  freedom 
as υ (in Greek), sample number as n (in italics), and probability as P (in 
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, 
blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood 
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume 
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. Arabic 
numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/2218-5836/
g_info_20100724204625.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on first 
mention in the text. In general, terms should not be abbreviated 
unless they are used repeatedly and the abbreviation is helpful to 
the reader. Permissible abbreviations are listed in Units, Symbols 
and Abbreviations: A Guide for Biological and Medical Editors and 
Authors (Ed. Baron DN, 1988) published by The Royal Society of  
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Medicine, London. Certain commonly used abbreviations, such as 
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, 
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly 
without further explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, 
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
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0723141239.htm

Observation: http://www.wjgnet.com/2218-5836/g_info_201007 
23141532.htm

Guidelines for basic research: http://www.wjgnet.com/2218-5836/
g_info_20100723142040.htm

Guidelines for clinical practice: http://www.wjgnet.com/2218- 
5836/g_info_20100723142248.htm

Review: http://www.wjgnet.com/2218-5836/g_info_201007 
23145519.htm

Original articles: http://www.wjgnet.com/2218-5836/g_info_2010 
0723145856.htm

Brief  articles: http://www.wjgnet.com/2218-5836/g_info_201007 
23150253.htm

Case report: http://www.wjgnet.com/2218-5836/g_info_201007 
23150420.htm

Letters to the editor: http://www.wjgnet.com/2218-5836/g_info_ 
20100723150642.htm

Book reviews: http://www.wjgnet.com/2218-5836/g_info_201007 
23150839.htm

Guidelines: http://www.wjgnet.com/2218-5836/g_info_201007 
23150924.htm
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MANUSCRIPTS AFTER ACCEPTED
Please revise your article according to the revision policies of  WJO. 
The revised version including manuscript and high-resolution image 
figures (if  any) should be copied on a floppy or compact disk. The 
author should send the revised manuscript, along with printed high-
resolution color or black and white photos, copyright transfer letter, 
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Language evaluation 
The language of  a manuscript will be graded before it is sent for revi-
sion. (1) Grade A: priority publishing; (2) Grade B: minor language 
polishing; (3) Grade C: a great deal of  language polishing needed; and 
(4) Grade D: rejected. Revised articles should reach Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2218-5836/g_info_20100724204516.htm.

Responses to reviewers
Please revise your article according to the comments/suggestions 
provided by the reviewers. The format for responses to the reviewers’ 
comments can be found at: http://www.wjgnet.com/2218-5836/
g_info_20100724204306.htm.

Proof of financial support
For paper supported by a foundation, authors should provide a 
copy of  the document and serial number of  the foundation.

Links to documents related to the manuscript 
WJO will be initiating a platform to promote dynamic interactions be-
tween the editors, peer reviewers, readers and authors. After a manu-
script is published online, links to the PDF version of  the submitted 
manuscript, the peer-reviewers’ report and the revised manuscript will 
be put on-line. Readers can make comments on the peer reviewer’s 
report, authors’ responses to peer reviewers, and the revised manu-
script. We hope that authors will benefit from this feedback and be 
able to revise the manuscript accordingly in a timely manner.

Science news releases
Authors of  accepted manuscripts are suggested to write a science 
news item to promote their articles. The news will be released rap-
idly at EurekAlert/AAAS (http://www.eurekalert.org). The title for 
news items should be less than 90 characters; the summary should 
be less than 75 words; and main body less than 500 words. Science 
news items should be lawful, ethical, and strictly based on your 
original content with an attractive title and interesting pictures.

Publication fee
WJO is an international, peer-reviewed, Open-Access, online journal. 
Articles published by this journal are distributed under the 
terms of  the Creative Commons Attribution Non-commercial 
License, which permits use, distribution, and reproduction in any 
medium, provided the original work is properly cited, the use is 
non commercial and is otherwise in compliance with the license. 
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