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AIM AND SCOPE
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is a monthly peer-reviewed, online, open-access, journal supported by an editorial board
consisting of 122 experts in orthopedics from 30 countries.
The aim of WJO is to report rapidly new theories, methods and techniques for pre
vention, 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, osteoarthropathy, 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 orthopedics, such as
immunology, physiopathology, cell biology, pharmacology, medical genetics, and pharma
cology of Chinese herbs.
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Abstract
Ultrasonography has advantages over other imaging modalities in terms of availability and comfort,
safety, and diagnostic potential. Operating costs are
low compared with both computed tomography (CT)
and magnetic resonance imaging (MRI). The portable
equipment is accessible at locations distant from medical centers. Importantly, ultrasonography is performed
while patients lie in a comfortable position, without pain
or claustrophobia. Ultrasonography is a totally safe noninvasive imaging technique. In contrast to CT and X-rays,
it does not emit ionizing radiation. Unlike MRI, it is safe
for all patients, including those with cardiac pacemakers
and metal implants, without any contraindications. Of
the many indications for musculoskeletal ultrasonography, the evaluation of soft tissue pathology is particularly common. In addition, ultrasonography is useful for
the detection of fluid collection, and for visualization of
cartilage and bone surfaces. Color or power Doppler
provides important physiological information, including
that relating to the vascular system. The capability of
ultrasonography in delineating structures according to
their echotextures results in excellent pictorial representation. This imaging principle is based on physical
changes in composition, as compared to imaging with

WJO|www.wjgnet.com

NECK REGION
Ultrasonography is preferable to radiography for the early
detection of calcification in soft tissue in the neck region.
In the investigation of suspected soft tissue tumors, such
as in acute swelling of sterno-cleido mastoideus, and in
cases of congenital muscular torticollis, ultrasound can
often distinguish between a true tumor mass and a hematoma or muscle rupture[1].
The appearance of an echogenic structure with acoustic shadowing in the region of tenderness may indicate
a cervical rib[2] (Figures 1 and 2). Fracture of the clavicle
in the newborn[3] and congenital pseudoarthrosis of the
clavicle can also be diagnosed with ultrasound[4].

SHOULDER
At our medical center, the shoulder is one of the bodily
areas for which musculoskeletal sonography is most requested[5]. Age-related degenerative changes and overuse
syndrome with degenerative tears leads many patients to
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Cervical rib
Humeral head

Humeral head

RT

Tear of supraspinatus rt.
1.18 cm

Normal supraspinatus left

rt.neck region

Figure 1 Transverse imaging of the right neck region. Note the echogenic
structure with acoustic shadow.

Figure 4 Transverse sonogram, supraspinatus right and left shoulder.
Anechoic defect. Partial thickness tear, right. Left: Normal supraspinatus.

Deltoid

Coracoid

Cervical rib

L 7. 5 0
15 HZ

Humerus

Massive supraspinatus tear

LT-Supraspi. Trans
B   LP REC

Figure 2 X-ray corresponding to Figure 1. Note the cervical rib.

Humeral head

Right

Shoulder

Figure 5 Massive full-thickness tear of supraspinatus. Left shoulder. Non
visualization of tendon. This 81-year old female has severe shoulder pain that
increases at night.

ment. Sonographic palpation and comparison with the
other shoulder is easily performed.
The presence of fluid around the biceps tendon or
subdeltoid bursa may indicate a bursitis infection or tear
(Figure 7). Lesions associated with rotator cuff disease,
such as long biceps tenosynovitis and sub-acromial deltoid
bursitis, can be visualized by ultrasound.
Ultrasound can detect fractures in the head and shaft
of the humerus, especially the greater tuberosity (Figure 8).
Greater tuberosity fractures are characterized by sonography as cortical discontinuity, and may appear as a cortical
gap or step-off (double line)[9]. They should be included
in the differential diagnosis of every shoulder sonography
examination, even in the absence of a clear history of
trauma. Osteolytic lesions of the proximal humerus can
also be detected in ultrasound (Figure 9).
Since conventional radiography does not adequately
diagnose symptoms of shoulder pain, a sonographic examination is recommended as part of the early diagnostic
protocol[10,11]. Ultrasound is useful in detecting pathologies
in the acromioclavicular joint, such as acromioclavicular
joint arthritis and dislocation (Figure 10)[12], as well as septic arthritis of the sternoclavicular[13] and acromioclavicular joints[14].
The effectiveness of sonography has been demonstrat-

Humeral head

Supraspinatus

Left

Dist 0.197 cm
Dist 0.428 cm

Figure 3 Partial thickness tear of supraspinatus. Right and left shoulder. Note
the narrowing of the tendon. Transverse sonogram. A 70-year old male who presents with bilateral shoulder pain and has a painful arc at clinical examination.

seek medical treatment for painful shoulder.
Suspicion of rotator cuff pathology is the most important indication for shoulder sonography. Musculoskeletal
ultrasound enables early detection of changes in tendons,
in bursae-rotator cuff and in cartilage, thus leading to
adequate treatment. Tears can be seen, located, and measured[6-8] (Figures 3-5). Their full anatomical extent can be
assessed. Calcification is more visible with ultrasound than
with magnetic resonance imaging (MRI) (Figure 6) and the
capability of precise location enables assessment of treat-

WJO|www.wjgnet.com
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A

A

Calcification

Supraspinatus

Fluid
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Tendon

Humeral head
Left

Shoulder

Shoulder

Biceps Tendon

B

B
Calcification

Fluid
Humeral head

Tendon
Normal

Acoustic shadow

Right

Shoulder Supraspinatus

Left
Left

Figure 6 Shoulder calcification. A: Calcific tendinitis. Calcification in the supraspinatus tendon, longitudinal view. Note: Acoustic shadow behind the calcification.
A 29-year old woman presents with a short history (3 d) of incapacitating shoulder
pain and with severe restriction in the range of shoulder movement; B: Transverse
sonogram. Calcification of supraspinatus, right. Left normal sonogram.

Supraspinatus

Shoulder

Biceps Tendon

Figure 7 Biceps tendon. A: Bicipital tendinitis. Transverse sonogram. The
tendon is surrounded by fluid. This 33-year old woman presents with pain and
local tenderness in the area of the bicipital groove; B: Longitudinal view with
fluid around the biceps.

Supraspinatus
Fracture
Humeral head

Humeral head

Osteolytic lesion humerus

Right

Shoulder

Supraspinatus

Left normal biceps

Left

Figure 9 Longitudinal sonogram. Swelling of soft tissue with severe irregularity
of the cortex right humerus. Left biceps normal. X-ray of the right arm demonstrates the osteolytic lesion of the right humerus. A 75-year old man presents with
swelling of the right humerus, limitation of movement, night pain and weight loss.

Figure 8 Fracture of greater tuberosity, left. Note the discontinuity of the
bone. The right shoulder has normal appearance. Transverse sonogram.

ed for the evaluation and diagnosis of Hill-Sachs lesions,
which frequently follow anterior gleno-humeral dislocation
of the shoulder[15]. Moreover, ultrasound can be used to assess sonographic images in hemiplegic shoulders of stroke
patients[16].
Dynamic sonography enables direct visualization of
the relationships between the acromion, humeral head,
and intervening soft tissues during active shoulder motion,
and can provide information on the potential intrinsic and
extrinsic causes of shoulder impingement syndrome[17]. In
cases of frozen shoulder, abnormal gliding and rotational
movement are apparent, with the entire soft tissue moving

WJO|www.wjgnet.com

Swelling of biceps
Osteolytic lesion

as a single unit (deltoid, rotator cuff. and humeral head).
The capability of ultrasound in detecting a full thickness
tear is impressive. Drakeford et al[18] reported sensitivity of
92% and specificity of 95%. Ultrasound can also be used
to detect tears of pectoral muscle (Figure 11).

ARM-ELBOW
Ultrasound is useful for examining proximal muscles acting on the shoulder and elbow. Muscle compartments
are divided into flexor and extensor groups. Ultrasound
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A

Fluid

Bone-olecranon

Narrowing of ACJ

Left   Shoulder   ACJ

B

Figure 12 Longitudinal sonogram, right elbow. Small amount of fluid posterior aspect. No erosive changes in the bone.

Acromion

Joint

Clavicula

Right shoulder ACJ

Normal

Bursitis olecranon

Dist 1.24 cm

Figure 10 Acromioclavicular joint. A: Left shoulder - A-C arthritis. Note the
irregularity and narrowing of the acromioclavicular joint. Erosive changes at the
articular surface of the joint. A 65-year old man with a long history of pain and
tenderness related to the acromioclavicular joint; B: Normal right acromioclavicular joint with open joint space.

5/5
65/3
4/ 94
4.0 cm

Figure 13 Longitudinal view, left elbow. Swelling and fluid of soft tissue.
Reactive elbow joint effusion, corresponding to bursitis. Right elbow normal appearance. This 60-year old man had pain and swelling over the dorsal aspect of
the left elbow, olecranon bursitis.

Left

Pectoralis tear

Normal biceps

Left

Tear of distal biceps

Figure 11 Longitudinal sonogram. Demonstrates a large pectoralis tear left.
A 23-year old soldier felt a pop when he was lifting a wounded friend.

Right distal biceps tendon
Dist 2.42 cm

can detect common tendon injuries, such as “tennis” and
“golfer” elbow, in which swelling, thickening, and accumulation of fluid is apparent[19,20]. Musculoskeletal ultrasound
is an effective imaging technique for the diagnosis of olecranon bursitis, especially its early manifestation. Sensitive
detection of small fluid collection is possible (Figure 12),
as well as differentiation between soft tissue and bone lesion, and between septic and non septic elbow. Ultrasound
examination allows detection of effusions, synovial proliferation, calcification, loose bodies, rheumatoid nodules,
gout tophi, and septic processes (Figure 13)[21,22], as well as
distal biceps tendon lesions (Figure 14).

WJO|www.wjgnet.com

Figure 14 Right distal biceps tendon tear in the area of insertion. Proximal
biceps look normal. This 62-year old man felt a severe sudden sharp pain in the
distal humerus region after lifting a heavy suitcase.

HAND
Ultrasound examination of the flexor and extensor tendons and ligaments of the finger may reveal such pathologies as tendinopathy, tenosynovitis, ruptures, and neoplasia
(Figure 15). Cystic or solid swelling palpable tumors and
occult ganglion can be observed[23-25]. Foreign bodies often
remain undetected in penetrating wounds and lacerations,
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A

A

Patella
Quadriceps
Flexor tendon synovitis

Bursa

Tendon
Fluid

Left
Left knee quadriceps

B

B
Suprapatellar recess
Synovial hypertrophy

Flexor tendon synovitis

Left
Right knee quadriceps

C

Figure 16 Anterior knee. A: Left knee longitudinal view. Transducer on the
anterior aspect of the knee. Note the fluid in the suprapatellar recess. Normal
quadriceps tendon with its insertion to the patella; B: Similar transducer position
demonstrating synovial hypertrophy. A 68-year old woman with rheumatoid arthritis presented with pain and swelling of the right anterior knee.

Tenosynovitis

RT hand

finger 5 palmar

Neutral

Figure 15 Tenosynovitis. A: Left hand flexor tendon synovitis. Note the fluid
around the tendon. No tear is demonstrated; B: Left hand flexor tendon synovitis. Note the hyper-vascularity with the vascular inflammation signs; C: Flexor
tendon synovitis, right hand mid-phalanx. Note the large amount of clear fluid
around the tendon. This 55-year old woman presented with acute pain in the
palmar aspect of the hand with irregular synovial thickening, increased fluid and
hypervascularity.

Joint

Valgus Stress

Knee
Dist 0.656 cm
Dist 0.947 cm

Left

Figure 17 Left knee medial aspect. Ultrasound demonstrates medial collateral
ligament. Joint space is normal. Neutral position. Joint space measures 0.656 cm.
The same area under valgus stress, demonstrating joint space of 0.947 cm, pointing to medial collateral ligament insufficiency, clinically manifested by mild knee
instability.

pathologies frequently treated in the emergency room. Sonography is useful in the localization and removal of soft
tissue foreign bodies[26,27], and in the detection of greenstick fractures of the distal radius and ulna[28].
The sonographic examination of a patient with suspected traumatic Mallet finger is important for the differentiation between traumatic Mallet finger and flexion
deformity due to rheumatoid arthritis or osteoarthritis[29].

KNEE
While, clinical examination of the knee joint is relatively
easy, very small effusions and synovitic proliferations may
be missed. Ultrasound can detect these, as well as fluid in
the knee and in the area of the tendons (Figure 16). Further,
ultrasound is useful for assessing ligaments, and for diagnosing pathologies relating to anterior knee pain[30-32].
Dynamic sonographic examination, with stress tests
(Figure 17), can demonstrate instability and meniscal pathology (Figure 18)[33]. Synovial cysts, medial collateral liga-

WRIST
Ultrasound can be helpful in differentiating synovial and
teno-synovial pathology, and in examining pathological
and morphostructural changes of the median nerve in
carpal tunnel syndrome.

WJO|www.wjgnet.com
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Prox, tibia

Dist, femur

Distal

Patella

Tendon

Normal meniscus

Left knee medial

B

B

Fluid

Patella

Quadriceps tear

Medial meniscus

RT knee

C

C
Quadriceps tendon
Femur

Tibia

Calcification

Lateral meniscus

Acoustic shadow

Right knee quadriceps tendon

Right knee lat

Figure 19 Anterior knee. A: Longitudinal ultrasound image obtained in the
midline, demonstrating the anterior knee, quadriceps tendon with its insertion
to the patella, suprapatellar recess, and the patella. No effusion is visible; B:
Longitudinal view. Complete quadriceps tendon tear. This 62-year old physician
suffered direct trauma to his right knee when falling down stairs; C: Quadriceps
tendinitis with calcification of the right knee. This 50-year old man had a contusion with hematoma of the quadriceps muscle one year ago.

Figure 18 Meniscal lesions. A: Left knee medial aspect, longitudinal sonogram. Medial meniscus anterior horn. Note the triangle-shaped hyperechoic
structure of the normal medial meniscus; B: Medial meniscus lesion. Note the
cleft and irregularity of the torn meniscus. This young football player suffered
an acute twisting injury. Clinically he had pain with mild swelling on the medial
aspect, there was a joint effusion with medial line tenderness. Mac-Murray and
Apley tests were positive over the medial meniscus; Right knee lateral meniscus lesion. Note the irregularity of the torn lateral meniscus.

articular cartilage changes, peripheral tears and lesions of
the tendon, and meniscal pathologies, such as meniscal
cysts, and Baker cyst[37]. Pathologies can be detected by ultrasound at a stage in which plain radiographs still appear
normal. Muscle and ligament pathology (Figures 22-24),
and tumors of the tibial tuberosity can be diagnosed[38], as
well as fractures of the patella (Figure 25)[39].

ments, lateral collateral ligaments and tears of tendon can
be assessed. Ultrasound is also used in diagnosis of patellar
and quadriceps tears (Figure 19 ).
Sonographic examination of the knee has been proposed as a simple and reliable method for diagnosis of Osgood-Schlatter (Figure 20) disease[34] and patella bipartite[35].
In medial collateral ligament (MCL) injury, the combination of sonographic findings with those from a real
time sonography valgus stress test can support the clinical diagnosis of an MCL stretch or tear, and pinpoint the
exact location of the isolated MCL injury, thus facilitating
proper treatment[36].
Ultrasound can suggest an early diagnosis of osteoarthritis (Figure 21) by demonstrating joint effusion, synovial thickening, bony changes, patello femoral changes,

WJO|www.wjgnet.com

Patella

LEG-FOOT
Ultrasound can provide a dynamic assessment of muscle
tear, or of an intermittent muscle hernia or tendon subluxation. As with other soft tissue lesions, ultrasonography
is useful for the evaluation of underlying pathologies in
patients presenting with achillodynia and ankle pain. The
Achilles tendon is the tendon most commonly evaluated
in the leg and may be associated with a wide range of
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A
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Tibia
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Distal patellar tendon
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Hoffa

Multiple layers
Osgood-Schlatter

Right knee

C
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Figure 20 Right knee Osgood-Schlatter disease. Note the severe irregularity
of tibial tuberosity. This 14-year old football player has severe pain and swelling
of the tibial tuberosity,

Knee

Long

B

Tibia

PAT
Infrapatellar tendinitis
Femur

Tibia

Femur

Right
medial joint

Right
Tibia
medial joint

Figure 23 Patellar tendon. A: Longitudinal view. Anterior aspect. Ultrasound
image shows the patellar tendon from its origin in the patella into the tibial tuberosity left knee; B: Infrapatellar tendinitis. Note fluid accumulation deep to the
patellar tendon.

Dist 0.355 cm
Dist 0.538 cm

Figure 21 Osteoarthritis medial aspect, right knee. Medial joint space narrowing with osteophyte formation and thickening of the medial collateral ligament,
measured 0.355 cm. Lateral joint with normal appearance measured 0.538 cm. A
75-year old woman with typical findings of osteoarthritic changes.

Post Trauma

Normal Muscle

Muscle Tear
Right

Thigh Ant

Diseases of the Achilles tendon include a broad spectrum
of pathologies ranging from paratendonitis to complete
tendon ruptures. Tendonitis appears as fusiform swelling
with hypoechogenicity and, tears and gaps can be measured. Ultrasound examination can detect shrapnel lesions,
and contribute to the planning of surgical correction of
ruptures in the Achilles tendon[42].
Ultrasound is also useful for diagnosing such pathologies of the ankle as tendon and ligament ruptures, and
inflammation of the tendon sheath (Figure 27)[43-46]. Ankle
sprain can demonstrate partial or complete tears. The most
common torn ankle ligament is the anterior talofibular. Ligaments may appear hypoechoic with fluid, or discontinuous.
Similarly, ultrasound allows the appearance of the calcaneo
fibular and deltoid ligaments to be seen.
The sonographic appearance of rough fragmentation with saw-teeth appearance is a specific sign which has
demonstrated effectiveness in the evaluation of Sever’s disease[47].
Sonography can be effective in evaluating cases of tibial
stress fractures[48]. Routine ultrasound examination includes
the anterior tibial, posterior tibial, peroneal and Achilles tendon and the tibiotalar joint is evaluated for effusion or loose
bodies.
Tendinitis is visualized in ultrasound as hypoechogenicity of the tendon with increased interfibrillar distance. Retro-calcaneal bursitis and cellulitis can be seen
(Figures 28 and 29). Partial tears indicate intrasubstance

Left

Thigh

Ant

Dist 2.50 cm
Dist 1.77 cm

Figure 22 Longitudinal sonogram of the thigh. A young basketball player
presented with pain over the anterior aspect of the distal right femur. Note the irregularity with partial tear of the muscle. Left thigh: Normal appearance.

pathologies, including tendonosis, tears, calcification, and
inflammations (Figure 26)[40,41]. Haglund deformity may be
related to Achilles tendon pathology. The dynamic nature
of the ultrasound examination enables tendon movement
and visualization from the origin to the insertion of a tendon, as is needed in the evaluation of the Achilles tendon.
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Figure 25 Longitudinal view, right patella with fracture. Left patella normal.
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Fibrillated cartilage

Achilles

Tear
Right knee

Ant

Trans
Left achilles

Figure 24 Femoral throchlea. A: Left knee. Flexion position. Anterior
transverse view. Note trochlear cartilage of femur. The hyaline cartilage is a
hypoechoic homogenous structure with sharp margins, overlying the bright
hyperechoic line of subchondral bone; B: Cartilage lesion. Anterior transverse
right knee in flexion, irregularity and narrowing of the hyaline cartilage which is
roughened and fibrillated.

B

defects extending toward one surface of the tendon. Tendon discontinuity may indicate the proximal and distal
stumps of the tendon. Insertion tendinopathy is seen as
a hypoechoic enlargement of the tendon with fluid in the
area inserted in the bone. Ultrasound is helpful in evaluating any syndesmosis, as is needed in post traumatic anterior ankle pain and in detecting foreign bodies in the ankle
(Figure 30).
Ultrasound is useful in the assessment of foot lesions
such as plantar fasciitis, plantar fascial tears, fibromatosis,
morton neuroma, Jones fractures, and fractures of sesamoids and the 5th metatarsal bone[49].

LT. Normal Achilles tendon

Figure 26 Achilles tendon. A: Longitudinal view, left ankle posterior aspect.
Complete tear of Achilles tendon with retraction. A 54-year old man felt a sudden
sharp pain in the left Achilles tendon while running. Physical examination revealed
absence of plantar flexion and a positive Thompson test; B: Longitudinal view.
Right: tear of Achilles tendon. Left: Normal Achilles tendon.

DEVELOPMENTAL DYSPLASIA OF THE
HIP (DDH)

HIP PATHOLOGY IN CHILDREN

Clinical assessment of the newborn hip is routinely performed in the first days of life. Static and dynamic scanning by ultrasound enhances the rate of early detection
of hip abnormalities[55]. Ultrasound follow-up is part of
the routine management of hip dysplasia.

Only rarely can a small effusion of the hip joint be detected
by clinical examination. Thus, ultrasound, with its effectiveness in detecting effusion and synovitis, is generally used
in the early assessment of hip pathology[50]. Detection of
an effusion allows direct aspiration to decrease the pressure and to evaluate the fluid for possible septic arthritis[51].
Prompt aspiration in suspected cases of septic arthritis
obviates the need for lengthy workups, and guides further
treatment[52]. Further, ultrasound can be used to visualize
fragmentation of the femoral head in “Perthes disease”[53],
and to detect a slipped capital femoral epiphysis[54].
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BONE AND MUSCLES PATHOLOGY
Assessment of the echogenic surface of bone and the
acoustic shadow behind it can reveal abnormalities. Although sonography is not generally the examination of
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Figure 27 Ankle joint. A: Anterior longitudinal view, ankle. Tibiotalar joint with
normal appearance of tibialis anterior tendon; B: Left ankle, longitudinal view.
Tear of tibialis anterior tendon. This 68-year old male suffered from pain in the
anterior aspect of the left ankle after much walking. No trauma had occurred.

C

Achilles tendon

Calcaneus
Left ankle lateral swelling
Retro calcaneal bursitis

Figure 30 Ankle joint X-ray and US images. A: Longitudinal sonogram, left
ankle, demonstrates a wooden foreign body; B: Transverse view, left ankle.
Note the hypervascularity in the inflamed area; C: Corresponding X-ray of left
ankle. Note the swelling on the lateral aspect. No foreign body is visible.

Left ankle

Figure 28 Left ankle retro-calcaneal bursitis. Longitudinal view. Normal
Achilles tendon. Note the large amount of fluid in the retro-calcaneal bursa.

choice for the diagnosis of bone pathology, it should
not be ignored, since significant pathologies, including
fractures, bone erosions and lytic lesions, are occasionally
detected.
Ultrasound can be used to detect subperiosteal collections of fluid in early osteomyelitis, as well as fractures[56], osteophyte, and bone tumors with bone damage.
It provides excellent anatomical detail of the cortical surface of superficial bone. In cases of exostosis, it may be
used to measure the thickness of the cartilage cap. The
use of ultrasound for the diagnosis of fractures is gaining more and more interest. When ultrasound evaluation
is targeted and combined with an orthopedic examination of the pathological area, precise demonstration of
cortical disruption, soft tissue damage, and hematoma
are possible. Knowledge of bone anatomy is essential

Cellulitis

Right distal leg

Figure 29 Longitudinal view, distal right leg. Swelling of soft tissue with
fluid. Note increased echogenicity and thickening of the subcutaneous fat in the
inflamed region.
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for complete ultrasound evaluation of the musculoskeletal system.
Muscle pathologies such as rupture, calcification, myositis ossificans, hemorrhage can be also assessed by ultrasound.
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World Journal of Orthopedics (World J Orthop, WJO, online ISSN
2218-5836, DOI: 10.5312) is a monthly peer-reviewed, online, openaccess (OA), journal supported by an editorial board consisting of
122 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 public 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.

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, comment 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 commentary 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 systemically 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 innovative 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.

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 scientists and the public. As we all know, the significance of the publication of scientific articles lies not only in disseminating and communicating 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 innovative achievements published, as well as evaluating research performance 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 innovativeness, 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 reviewers’ 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, readers around the world can immediately download and read, free of
charge, high-quality, peer-reviewed articles from WJO official website, thereby realizing the goals and significance of the communication between authors and peers as well as public reading; (3) Maximization 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 validate 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 articles, thereby realizing the maximization of the personal benefits
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Instructions to authors
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 homogeneous 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).

Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Abstract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Legends. 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 publish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now available, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encourage 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.

Conflict-of-interest statement
In the interests of transparency and to help reviewers assess any potential bias, WJO requires authors of all papers to declare any competing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indicate 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 serving 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 organization]. [Name of individual] owns stocks and shares in [name of
organization]. [Name of individual] owns patent [patent identification
and brief description].

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.

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).

MANUSCRIPT PREPARATION

Statement of human and animal rights
When reporting the results from experiments, authors should follow 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 Medicines 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 investigator’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 aspects 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 accompanied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any personal item or information will not be published without explicit consents 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.

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. Authors should meet conditions 1, 2, and 3.
Institution: Author names should be given first, then the complete name of institution, city, province and postcode. For example, 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
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Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
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Transplantation Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical Department, Korgialenio-Benakio Red Cross
Hospital, Athens 15451, Greece

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.

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.

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 separate 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 Illustrator 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.

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

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.

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.

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 multicurve illustration, each curve should be labeled with ●, ○, ■, □, ▲,
△, etc., in a certain sequence.

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 contributions 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/…”; MATERIALS AND METHODS (no more than 140 words); RESULTS (no
more than 294 words): You should present P values where appropriate and must provide relevant data to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

Acknowledgments
Brief acknowledgments of persons who have made genuine contributions to the manuscript and who endorse the data and conclusions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.
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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
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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
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Key words
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which reflect the content of the study.
Text
For articles of these sections, original articles and brief articles, the
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org/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.

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 computational 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 European 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

Style for journal references
Authors: the name of the first author should be typed in boldfaced 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, BoRong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.
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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
2
χ (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 pressure, 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 formaldehyde, 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
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.
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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.

Editorial Office
World Journal of Orthopedics
Editorial Department: Room 903, Building D,
Ocean International Center,
No. 62 Dongsihuan Zhonglu,
Chaoyang District, Beijing 100025, China
E-mail: wjo@wjgnet.com
http://www.wjgnet.com
Telephone: +86-10-59081630
Fax: +86-10-85381893

Examples for paper writing
Editorial: http://www.wjgnet.com/2218-5836/g_info_201007
23140942.htm
Frontier: http://www.wjgnet.com/2218-5836/g_info_201007
23141035.htm

Language evaluation
The language of a manuscript will be graded before it is sent for
revision. (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.

Topic highlight: http://www.wjgnet.com/2218-5836/g_info_2010
0723141239.htm
Observation: http://www.wjgnet.com/2218-5836/g_info_201007
23141532.htm

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

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

Guidelines for clinical practice: http://www.wjgnet.com/22185836/g_info_20100723142248.htm
Review: http://www.wjgnet.com/2218-5836/g_info_201007
23145519.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.

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

Links to documents related to the manuscript
WJO will be initiating a platform to promote dynamic interactions between the editors, peer reviewers, readers and authors. After a manuscript 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 manuscript. We hope that authors will benefit from this feedback and be
able to revise the manuscript accordingly in a timely manner.

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

Science news releases
Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rapidly 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.

Guidelines: http://www.wjgnet.com/2218-5836/g_info_201007
23150924.htm

SUBMISSION OF THE REVISED
MANUSCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of WJO.
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