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INTRODUCTION 

Hand injuries, which encompass fractures and soft tissue injuries,1 is the most 

common form of injury in the paediatric population, and is a frequent cause for 

emergency trauma unit admission with an annual incidence in the under 16 age 

group in the United Kingdom estimated to be 418 per 100,000.2,3 

Despite the common presentation of paediatric hand injuries, 

recommendations for investigations are limited due to paucity of published guidelines 

in the literature which has led to diagnostic mismatch and inappropriate 

management.1,2 For example, a recent retrospective study from a tertiary trauma 

centre reported a higher diagnostic mismatch for hand injury in the paediatric 

population (11%) compared to the adult population (4.6%), with incorrectly 

diagnosed fractures (22.2%) and missed fractures (11.1%) being the most common 

reasons.2 

Hand injuries are important to diagnose and treat promptly as per 

recommended guidelines by hand surgical societies. Undiagnosed fractures, tendon 

and ligament tears can lead to the inability to move the hand, stiffness, 

displacement, and joint instability, leading to considerable functional impairment.4-6 



The current standard of diagnosis is through physical examination and X-ray, which 

can prove at times to be challenging as children can be difficult to examine. 

Ultrasonography (US) is a portable, non-ionising imaging modality that allows 

rapid evaluation of anatomical structures in real-time.7 Benefits of US include no 

requirement for sedation, the ability to assess anatomical structures dynamically, 

and its relative low cost. In the adult population, US has already been shown to 

improve accuracy in diagnosing hand pathology such as tendon injury, fractures, 

ligament injury, nerve injury, blood vessel injury, and foreign bodies.8 However, few 

studies focus on the child population, with only one narrative review focusing on the 

application of US to diagnose hand injury in children.7 This systematic review aims to 

evaluate US as a diagnostic tool in paediatric hand injuries, and to provide 

recommendations for its use. 

 

METHODS 

The databases accessed for the literature search were as follows: PubMed, Google 

Scholar, EMBASE, Scopus, Cochrane Database of Systematic Reviews and 

University Library of York, Keele, Edinburgh and King’s College London. All 

databases were accessed from 26th May 2022 to database inception. The search 

strategy involved using a combination of MeSH terms (Supplemental Table S1) and 

a similar approach was used for keywords. Forwards and backwards citation 

searching as well as grey literature was used to identify relevant studies for inclusion 

into this study. This review was reported according to the Preferred Reporting Items 

for Systematic Review and Meta-Analyses (PRISMA) guidelines,9 and the study 

protocol was registered with PROSPERO (CRD42022316590). 



The inclusion criteria consisted of 0-17 year old patients, hand as primary 

injury site, acute (immediate injury typically due to trauma) and chronic injury (injury 

due to repetitive use over time), human subjects and English language articles. 

Exclusion criteria included patients aged 18 years or above, patients with an 

undetermined follow-up duration, injured anatomical structures proximal to the carpal 

bones, congenital hand differences, bone disorders (eg., cancer, osteogenesis 

imperfecta, rickets),  foreign bodies, and conference abstracts. Case studies and 

case reports were included in the inclusion criteria due to the relative rarity of 

ultrasonography use in children for diagnostic purposes in hand injury. All articles 

were downloaded, and any duplicates were deleted. The remaining articles were 

screened by two authors independently (L.T, C.S) and either included or excluded 

into this study using the criteria. Full text was retrieved and further analysed in the 

case of any discrepancies (L.T, C.S, Y.M, S.A-A), and was resolved through 

discussion from all authors until an agreement on the study’s inclusion and exclusion 

was made.  

In determination of methodological quality and risk of bias, full-text articles 

were assessed using the ROBINS-I tool for non-randomised studies of interventions 

(Supplemental Figure S1).10 

Data extraction was completed by three authors (L.T, C.S, S.M). Analysis of 

data was completed conforming to Patient, Intervention, Comparison and Outcome 

(PICO). Data was extracted for the following categories: general information, 

patient’s demographic, injury information and US information. General information 

included year of publication, study design, number of hands with trauma, and 

number of patients. Patient’s demographics included age, sex, previous surgery, and 



comorbidities. Injury information included injury mechanism, resulting injury, digit 

injured, structure injured, reason for referral and whether injury was chronic or acute. 

US information included US involvement in diagnosis and US involvement in 

management.  

For the purposes of the systematic review, the following terms were defined: 

‘children’ as those from birth until their 18th birthday,11 ‘hand’ as all physical 

structures including skin, tendons, nerves, blood vessels, bones, and joints present 

from the carpal bones and distally,2 and ‘injury’ as a physical and or anatomical 

change caused by an external factor not due to a congenital hand difference, which 

can be induced by a variety of mechanisms such as penetrating injury and blunt 

trauma.12 Both acute and chronic time courses were included based on how the 

author in each study reported. We defined acute conditions as having a short, severe 

course, usually reversible and less than 3 months and chronic conditions as 

permanent, non reversible and typically lasting more than 3 months. Diagnoses in 

the studies were considered to be the stage at which management was 

administered, and was compared to surgical or follow-up investigations or findings 

which confirmed or refuted the diagnosis. We looked into the number of diagnostic 

steps in each injury to see when ultrasound was used; a diagnostic step was defined 

as a single intervention used during the workup of an injury, for example, clinical 

examination, X-ray, US, CT scan, MRI scan would demonstrate five diagnostic 

steps. 

 

RESULTS 



The literature search yielded 21 studies from the initial 11,860 articles found in the 

databases (Figure 1). The following studies were found: 18 case reports, two case 

studies, one cross sectional study. The year of publication ranged from 1970 to 

2022. There were no randomised controlled trials. 

Thirty patients (30 hands) were included from the 21 studies where 22 

patients were male, and eight patients were female. The age range of patients was 

2-17 years, the median was 14.5 years, and the average age was 11.4 years. There 

were eight patients aged five and below and 22 patients over the age of five. 

Injury 

In 30 hands, injury affected six structures: tendon (n =12), blood vessel (n = 10), 

bone (n =4), ligament (n =3), and nerve (n =1).  The following diagnoses were made: 

pseudoaneurysm, MCPJ ligament injury, fracture, tendon rupture, tendon tear 

(partial rupture), ulnar collateral ligament rupture, nerve tethering, arteriovenous 

fistula, tendon entrapment, and radial sesamoid distal displacement of the thumb 

MCPJ. 

In the under-five age group, the majority of the diagnosis made were 

pseudoaneurysms (n =5) followed by tendon rupture which was found in two hands. 

In the over five age group, ligament injury was the most common diagnosis (n =5) 

followed by fracture (n =4), tendon rupture (n =4), and partial tendon tear (n =3). 

Pseudoaneurysm was diagnosed in two hands in this age group.  

Blunt trauma accounted for the majority of the injury mechanisms (n =12) 

whereas injuries from sharp objects were found in 8 hands. A large proportion (n 

=10) of the injury mechanisms were not reported or unknown to parents. More 



specifically, in the under-five age group, the majority of hand injuries were caused by 

sharp objects. In the over five age group, blunt trauma was the most common injury 

mechanism (n =11). 

The average time from injury to US use was 243.9 days, the median was 49.5 

days, and range was 0-3650 days. 

Ultrasonography use 

The average number of diagnostic steps performed was 3, the median number of 

diagnostic steps was three, and the range was one to six diagnostic steps. The 

category needing the most diagnostic steps was blood vessel which required an 

average of three diagnostic steps and the range was 1-6. Twenty-six diagnoses were 

made by US, five diagnoses were made by diagnostic steps before US use, and two 

diagnoses were made by diagnostic steps after US use. An average of 2 diagnostic 

steps, a median of two diagnostic steps, and a range of one to five diagnostic steps 

were made before US (Table 1). 

Ultrasonography diagnostic accuracy 

 US had the highest diagnostic accuracy of 100% in all ligament injuries (n =6), nerve 

injuries (n =1), and 90.9% in tendon injury (n =11). Although US was used to 

diagnose 25% of bone injuries, when a diagnosis was made using US, this matched 

the same findings as the previous diagnosing modality (X-ray) in all of the cases. US 

confirmed tethering of the nerve in one hand, leading to paraesthesia. US diagnosed 

75% of sharp object injuries (n =6), and 91.7% of blunt trauma injuries (n =12).  

US diagnosed 87.5% of pathologies in the under-five age group (n =7) and 

showed 100% congruence with the diagnosing modality (n =8). US diagnosed 81.8% 



of pathologies in the over five age group (n =18) and showed 100% congruence with 

the diagnosing modality (n =22). US diagnosed 86.4% of males and 87.5% of 

females and showed 100% congruence with the diagnosing modality in both sexes 

(Table 2).  

US diagnosed two pathologies that were not detected by previous imaging 

including: a scaphoid fracture missed on X-ray, and a radial sesamoid distal 

displacement of the thumb MCPJ missed by X-ray. US was unable to diagnose three 

pathologies: two pseudoaneurysms diagnosed by MRI and one by arteriogram. 

 

Management  

The use of ultrasonography led to a management plan in 83.3% of hands (n =25). 

Ultrasonography led to management in all ligament injuries (n =6), 90.1% of tendon 

injuries (n =11), and 70% of blood vessel injuries (n =7). Injuries where ultrasound 

did not guide management include: Jersey Finger type IV 23, Salter-Harris Type III 

fracture28. Surgical exploration confirmed ultrasonography findings in 83.3% (n =25) 

hands.  

Surgical confirmation did not confirm ultrasonography findings in one hand 

which had a pseudoaneurysm of the radial artery caused by a foreign body.19 One 

hand was lost to followup and did not attend their MRI or electromyogram study of 

the ulnar nerve after ultrasonography diagnosed nerve tethering.30 One hand 

received a referral to orthopaedics for a high grade UCL tear.30 Of note, surgical 

exploration was not performed in four hands.  

Other imaging 



Clinical examination was performed in most hands (n =29) and aided diagnosis (was 

part of the diagnostic steps leading to management) in 24 hands. Clinical 

examination did not take place in one hand and misdiagnosed two hands. X-ray was 

performed on most hands (n =18) but made few diagnoses (n =4), and aided 

diagnosis in four hands with a majority of confirmed diagnosis made by US. X-ray did 

not diagnose or aid diagnosis in seven hands with reasons including a normal 

radiograph (n =6) and mild soft tissue swelling, where a scaphoid fracture was 

missed. CT was performed in two hands but did not diagnose any hand injury. CT 

confirmed diagnoses made by US in one hand and MRI in one hand (follow up CT to 

find foreign body in a pseudoaneurysm). MRI was performed in one hand and 

diagnosed pathology in one hand. The results of our study are found in Table 3. 

 

DISCUSSION  

There is a lack of published guidelines and protocols for the assessment of 

paediatric hand injuries with a clear need to standardise investigations to improve 

paediatric patient outcomes. The only standardised guidance available mentioning 

investigations focuses on acute MSK infection, which states that no single 

investigation algorithm is completely reliable.1 In this guidance, US is considered as 

an additional second line modality after blood tests, radiographs, and as an 

alternative to MRI if it is not available in these guidelines.1 

Research suggests a higher diagnostic error in hand injuries within the 

paediatric population compared to the adult population, and thus the appropriate 

choice of investigative method in paediatric hand injuries remains pertinent in overall 

management.2 Despite clear evidence in the benefit of US as a diagnostic tool for 



hand injury within the adult population, the use of this modality within the paediatric 

population has been largely not well described as an early diagnostic tool.40 

Our results suggest that ultrasonography is an accurate early diagnostic tool 

for paediatric bone, tendon, ligament and nerve injury. Although US was not a 

popular diagnostic modality for bone injuries, in cases where X-ray was used as a 

diagnostic tool after clinical examination, US was used subsequently to localise the 

X-ray findings, and had a 100% concordance with the previous X-ray findings. One 

further case in our literature search highlights an advantage of US, where a subtle 

scaphoid fracture was initially missed by X-ray, but subsequently found on 

ultrasound imaging.6 

Similar to our findings, other studies report a high accuracy in diagnosing 

tendon injury using US, with reports of sensitivity, specificity, and accuracy of 93.8%, 

97.8% and 95.8% respectively when US was used to diagnose tenosynovitis and 

partial rupture of tendon.32 For ligament injuries, US also demonstrated high 

precision in other studies with a sensitivity of 96% compared to clinical examination 

at 97%, and MRI at 99%, and a specificity of 91%, compared to 85% in clinical 

examination, and 100% in MRI.33 Although these studies focused on US use in the 

adult population, the effectiveness of this imaging modality for identifying injury in 

these anatomical structures is important to note. 

 In our literature search, only one narrative literature review on the use of US 

for paediatric hand injuries was found.7 This review described the use of 

ultrasonography and its findings for injuries involving flexor tendons, the pulley 

system, volar plates, collateral ligaments, and the extensor mechanisms. The 

authors also looked at juvenile idiopathic arthritis, lesions, and masses,7 and 



concluded that US is a valuable tool for assessing injuries, inflammation and masses 

in the hand. Similar to the findings in our review, Crum et al. also noted that the 

dynamic imaging with ultrasonography allowed improved evaluation of ligament and 

tendon injury as well as helping to guide treatment decision-making for the pre- and 

postoperative patient.  

Very few articles met the inclusion criteria as there is lack of research in this 

area. As a result, no randomised controlled trials were included in the present 

review. The majority of articles that met the inclusion criteria were case studies or 

reports, as the use of US in the investigation of hand injury in children is not the 

current clinical standard.1 This unavoidable inclusion of case studies and reports has 

resulted in a higher degree of selection bias in the present review; however, this 

indicates that the use of US in paediatric hand injuries is a neglected area of 

research which would benefit from further scientific inquiry.  

A significant bias in our study is that we only selected articles that focussed 

on US as an imaging modality and thus the authors of each individual study may 

write in a way that favours US. This has the potential to downplay the importance of 

other imaging modalities in the role of diagnosis. Additional biases may have 

occurred in our results as the precise order of investigations in the individual studies 

was oftentimes unclear and due to the qualitative nature of reporting US results, 

which either reports suspicion of a diagnosis or confirms suspicion. This made it 

difficult to determine a final diagnosis with complete certainty. 

Most studies in our systematic search did not report US wave frequency, 

technique, machine model, or training grade of the administering clinician. However, 

we observed that ultrasonography was carried out in majority by surgeons (n =8), 



followed by radiologists (n =5), and emergency physicians (n =4). Two studies did 

not provide enough information for the administering clinician to be deduced. This 

has significance because studies suggest that clinician technique plays a significant 

role in the sensitivity and specificity of US use with children 7 and in the adult 

population,8 affecting the practical effectiveness of ultrasonography. The authors 

(M.T, S.A-A) have also observed the importance of clinician technique from personal 

experience of ultrasonography use in paediatric hand clinics. The authors observed 

that whilst there is a learning curve in performing and diagnosing with US, its 

effectiveness and practicality as a diagnostic tool has been positive. 

 

CONCLUSION 

Based on the results of our study, ultrasonography is a valuable tool for tendon, 

blood vessel, and ligament injury and should be considered in the diagnosis of other 

pathologies. We consider that ultrasonography has utility as an early diagnostic step 

for paediatric hand injuries. With benefits of being a non-ionising and less expensive 

diagnostic modality, the use of US for clinical paediatric hand services may be a 

viable option for common use in the future. More research however should be 

conducted to produce guidelines on the use of US as a diagnostic modality in 

paediatric hand injuries to reduce diagnostic uncertainty and to reduce the cost of 

healthcare by eliminating unnecessary investigations to ultimately improve patient 

outcomes. Future studies should consider the effect of US frequency, technique, and 

clinician ability on US accuracy to understand its true effectiveness. 

 



The author(s) declare no potential conflicts of interest with respect to the research, 

authorship, and/or publication of this article. 

 

 

 

REFERENCES 

1. BOA (British Orthopaedic Association) [Internet]. London: BOA Standards for 

Trauma and Orthopaedics; 2022 [cited 2023 Jan 17 ]. Available from: 

https://www.boa.ac.uk/standards-guidance/boasts.html 

2. Faderani R, Kanapathy M, Mosahebi A. Hand injury: investigating the accuracy of 

referrals to a specialist trauma centre. Emerg Nurse [Internet]. 2021 May 4 [cited 

2023 Jan 17];29(3):29-33. Available from: https://journals.rcni.com/emergency-

nurse/evidence-and-practice/hand-injury-investigating-the-accuracy-of-referrals-to-a-

specialist-trauma-centre-en.2021.e2065/abs DOI: 10.7748/en.2021.e2065 

3. Vadivelu R, Dias JJ, Burke FD, Stanton J. Hand injuries in children: a prospective 

study. J Pediatr Orthop [Internet]. 2006 Jan-Feb [cited 2023 Jan 17];26(1):29-35. 

Available from: 

https://journals.lww.com/pedorthopaedics/Abstract/2006/01000/Hand_Injuries_in_Ch

ildren__A_Prospective_Study.6.aspx DOI: 10.1097/01.bpo.0000189970.37037.59 

4. Aly AM, Nabil AM. Thumb metacarpophalangeal joint palmar plate chronic 

avulsion in children: diagnosis and treatment. Arch Orthop Trauma Surg [Internet]. 

2021 Aug [cited 2023 Jan 17];141(8):1419-23. Available from: 

https://www.boa.ac.uk/standards-guidance/boasts.html
https://www.boa.ac.uk/standards-guidance/boasts.html
https://journals.rcni.com/emergency-nurse/evidence-and-practice/hand-injury-investigating-the-accuracy-of-referrals-to-a-specialist-trauma-centre-en.2021.e2065/abs
https://journals.rcni.com/emergency-nurse/evidence-and-practice/hand-injury-investigating-the-accuracy-of-referrals-to-a-specialist-trauma-centre-en.2021.e2065/abs
https://journals.rcni.com/emergency-nurse/evidence-and-practice/hand-injury-investigating-the-accuracy-of-referrals-to-a-specialist-trauma-centre-en.2021.e2065/abs


https://link.springer.com/article/10.1007/s00402-021-03770-x DOI: 10.1007/s00402-

021-03770-x 

5. Desaldeleer AS, Le Nen D. Bilateral fracture of the base of the middle phalanx in a 

climber: Literature review and a case report. Orthop Traumatol Surg Res [Internet]. 

2016 May [cited 2023 Jan 17];102(3):409-11. Available from: 

https://www.sciencedirect.com/science/article/pii/S1877056816000591?via%3Dihub 

DOI: 10.1016/j.otsr.2016.01.016 

6. Tessaro MO, McGovern TR, Dickman E, Haines LE. Point-of-care ultrasound 

detection of acute scaphoid fracture. Pediatr Emerg Care [Internet]. 2015 Mar [cited 

2023 Jan 17];31(3):222-4. Available from: https://journals.lww.com/pec-

online/Abstract/2015/03000/Point_of_Care_Ultrasound_Detection_of_Acute.16.aspx 

DOI: 10.1097/PEC.0000000000000385 

7. Crum RP, Cervantes L, Berger AJ. Pediatric hand ultrasound: common 

indications, injury, inflammation and masses. Pediatr Radiol [Internet]. 2022 Aug 

[cited 2023 Jan 17];52(9):1671-86. Available from: 

https://link.springer.com/article/10.1007/s00247-022-05286-x DOI: 10.1007/s00247-

022-05286-x 

8. Lee CH, Lin YT, Wu CT, Lin CH, Chen SH, Hsu CC. Sonoelastography in the 

Diagnosis of Carpal Tunnel Syndrome: A Systematic Review of Diagnostic Values 

Compared With the Normative Population. Ann Plast Surg [Internet]. 2021 Mar [cited 

2023 Jan 17];86:S299-S311. Available from: 

https://journals.lww.com/annalsplasticsurgery/Abstract/2021/03002/Sonoelastograph

y_in_the_Diagnosis_of_Carpal_Tunnel.30.aspx DOI: 

10.1097/SAP.0000000000002686 

https://link.springer.com/article/10.1007/s00402-021-03770-x
https://link.springer.com/article/10.1007/s00247-022-05286-x
https://journals.lww.com/annalsplasticsurgery/Abstract/2021/03002/Sonoelastography_in_the_Diagnosis_of_Carpal_Tunnel.30.aspx
https://journals.lww.com/annalsplasticsurgery/Abstract/2021/03002/Sonoelastography_in_the_Diagnosis_of_Carpal_Tunnel.30.aspx


9. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an 

updated guideline for reporting systematic reviews. BMJ [Internet]. 2021 Mar 29 

[cited 2023 Jan 17];372:n72. Available from: 

https://www.bmj.com/content/372/bmj.n71 DOI: 10.1136/bmj.n71 

10. Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of 

bias in non-randomised studies of interventions. BMJ [Internet]. 2016 [cited 2023 Jan 

17];355:i4919. Available from: DOI: 10.1136/bmj.i4919 

11. GMC (General Medical Council). 0–18 years: guidance for all doctors [Internet]. 

GMC (General Medical Council); 2007 [cited 2023 Jan 17]. Available from: 

https://www.gmc-uk.org/outcomes-legislation 

12. Langley J, Brenner R. What is an injury? Inj Prev [Internet]. 2004 Apr 04 [cited 

2023 Jan 17];10(2):69-71. Available from: 

https://injuryprevention.bmj.com/content/10/2/69.info DOI: 10.1136/ip.2003.003715 

13. Amjad I, Murphy T, Zahn E. Diagnosis and excision of an ulnar artery aneurysm 

in a two-year-old boy. Can J Plast Surg [Internet]. 2010 [cited 2023 Jan 

17];18(1):e15-6. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2851461/ DOI: 

10.1177/229255031001800104 

14. Bingham HG, Lichti E. Use of ultrasound transducer (Doppler) to localize 

peripheral arteriovenous fistulae. Plast Reconstr Surg [Internet]. 1970 Aug [cited 

2023 Jan 17];46(2):151-4. Available from: 

https://journals.lww.com/plasreconsurg/citation/1970/08000/use_of_ultrasound_trans

ducer__doppler__to_localize.7.aspx 

http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1136/bmj.n71
https://www.gmc-uk.org/outcomes-legislation
https://www.gmc-uk.org/outcomes-legislation
https://injuryprevention.bmj.com/content/10/2/69.info
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2851461/


15. Forte AJ, Yeager TE, Boczar D, Broer PN, Manrique OJ, Parrett BM. Pediatric 

ulnar artery pseudoaneurysm of the wrist after glass laceration: A case report and 

systematic review of the literature. Microsurgery [Internet]. 2021 Jan [cited 2023 Jan 

17];41(1):84-94. Available from: 

https://onlinelibrary.wiley.com/doi/10.1002/micr.30676 DOI: 10.1002/micr.30676 

16. Gu A, Kam AJ. A Rare Pediatric Case of Posttraumatic Pseudoaneurysm: Case 

Report and Literature Review. Pediatr Emerg Care [Internet]. 2019 Dec [cited 2023 

Jan 17];35(12):e226-e28. Available from: https://journals.lww.com/pec-

online/Abstract/2019/12000/A_Rare_Pediatric_Case_of_Posttraumatic.17.aspx DOI: 

10.1097/PEC.0000000000001236 

17. Hughes CD, Binette C, Babigian A. Pseudoaneurysm in the hand of a three-year-

old boy: a case report. J Emerg Med [Internet]. 2012 Apr [cited 2023 Jan 

17];42(4):e87-9. Available from: https://www.jem-journal.com/article/S0736-

4679(11)00200-9/fulltext DOI: 10.1016/j.jemermed.2010.11.049 

18. Knight M, Bremmer-Walcott M, Criddle J, Timoney N. An unusual case of 

traumatic wrist swelling. Arch Dis Child [Internet]. 2013 Dec [cited 2023 Jan 

17];98(12):980. Available from: https://adc.bmj.com/content/98/12/980 DOI: 

10.1136/archdischild-2013-304358 

19. Meurer WJ. Radial artery pseudoaneurysm caused by occult retained glass from 

a hand laceration. Pediatr Emerg Care [Internet]. 2009 Apr [cited 2023 Jan 

17];25(4):255-7. Available from: https://journals.lww.com/pec-

online/Abstract/2009/04000/Radial_Artery_Pseudoaneurysm_Caused_by_Occult.9.a

spx DOI: 10.1097/PEC.0b013e31819e3744 

https://onlinelibrary.wiley.com/doi/10.1002/micr.30676
https://journals.lww.com/pec-online/Abstract/2019/12000/A_Rare_Pediatric_Case_of_Posttraumatic.17.aspx
https://journals.lww.com/pec-online/Abstract/2019/12000/A_Rare_Pediatric_Case_of_Posttraumatic.17.aspx
https://www.jem-journal.com/article/S0736-4679(11)00200-9/fulltext
https://www.jem-journal.com/article/S0736-4679(11)00200-9/fulltext
https://adc.bmj.com/content/98/12/980
https://journals.lww.com/pec-online/Abstract/2009/04000/Radial_Artery_Pseudoaneurysm_Caused_by_Occult.9.aspx
https://journals.lww.com/pec-online/Abstract/2009/04000/Radial_Artery_Pseudoaneurysm_Caused_by_Occult.9.aspx
https://journals.lww.com/pec-online/Abstract/2009/04000/Radial_Artery_Pseudoaneurysm_Caused_by_Occult.9.aspx


20. Poonai N, Lim R, Lynch T. Pseudoaneurysm formation following a traumatic wrist 

laceration. CJEM [Internet]. 2011 Jan [cited 2023 Jan 17];13(1):48-52. Available 

from: https://www.cambridge.org/core/journals/canadian-journal-of-emergency-

medicine/article/pseudoaneurysm-formation-following-a-traumatic-wrist-

laceration/BF98FBDBB198F304606811B90C5D889A DOI: 

10.2310/8000.2011.101038 

21. Saydam FA, Basaran K, Pilanci O, Ozel A. Posttraumatic pseudoaneurysm of 

the upper extremity in two pediatric patients. Hand Microsurg [Internet]. 2013 [cited 

2023 Jan 17];2:35-8. Available from: https://www.bibliomed.org/?mno=163646 

22. Vanmaele RG, Van Schil PE, Van den Brande F, Verbist AM. Hypothenar 

snowboard syndrome. Eur J Vasc Endovasc Surg [Internet]. 1998 Jul [cited 2023 

Jan 17];16(1):82-4. Available from: https://www.ejves.com/article/S1078-

5884(98)80098-1/pdf DOI: 10.1016/s1078-5884(98)80098-1 

23. de Gautard G, de Gautard R, Celi J, Jacquemoud G, Bianchi S. Sonography of 

Jersey finger. J Ultrasound Med [Internet]. 2009 Mar [cited 2023 Jan 17];28(3):389-

92. Available from: https://onlinelibrary.wiley.com/doi/abs/10.7863/jum.2009.28.3.389 

DOI: 10.7863/jum.2009.28.3.389 

24. Halverson JC, Cornelson SM, Murray QW, Kettner NW. Baseball Injury Resulting 

in Type III Salter-Harris Fracture of the First Proximal Phalangeal Base: A Case 

Report. J Chiropr Med [Internet]. 2021 Dec [cited 2023 Jan 17];20(4):218-23. 

Available from: https://onlinelibrary.wiley.com/doi/abs/10.7863/jum.2009.28.3.389 

DOI: 10.1016/j.jcm.2021.12.006 

https://www.cambridge.org/core/journals/canadian-journal-of-emergency-medicine/article/pseudoaneurysm-formation-following-a-traumatic-wrist-laceration/BF98FBDBB198F304606811B90C5D889A
https://www.cambridge.org/core/journals/canadian-journal-of-emergency-medicine/article/pseudoaneurysm-formation-following-a-traumatic-wrist-laceration/BF98FBDBB198F304606811B90C5D889A
https://www.cambridge.org/core/journals/canadian-journal-of-emergency-medicine/article/pseudoaneurysm-formation-following-a-traumatic-wrist-laceration/BF98FBDBB198F304606811B90C5D889A
https://www.ejves.com/article/S1078-5884(98)80098-1/pdf
https://www.ejves.com/article/S1078-5884(98)80098-1/pdf
https://onlinelibrary.wiley.com/doi/abs/10.7863/jum.2009.28.3.389
https://onlinelibrary.wiley.com/doi/abs/10.7863/jum.2009.28.3.389


25. Ahn KS, Choi IC, Kang CH, Park JW. Ultrasound diagnosis and follow-up of a 

locked thumb metacarpophalangeal joint caused by radial sesamoid entrapment: a 

case report. BMC Musculoskelet Disord [Internet]. 2020 July [cited 2023 Jan 

17];21(1):509. Available from: 

https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-020-

03541-6 DOI: 10.1186/S12891-020-03541 

26. Bernardes M, Ventura M, Grazina R, Miragaia L, Duarte G, Canela P. Deep 

Flexor Tendon Entrapment in a Diaphyseal Fracture of the Proximal Phalanx - A 

Case Report. J Orthop Case Rep [Internet]. 2020 [cited 2023 Jan 17];9(6):86-9. 

Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7276608/ DOI: 

10.13107/jocr.2019.v09.i06.1602 

27. Degreef I, Sciot R, De Smet L. Delayed post-traumatic trigger finger in a 14-year-

old boy after blunt trauma. A case report. Acta Chir Belg [Internet]. 2007 Nov-Dec 

[cited 2023 Jan 17];107(6):731-2. Available from: 

https://www.tandfonline.com/doi/abs/10.1080/00015458.2007.11680162 DOI: 

10.1080/00015458.2007.11680162 

28. Fujiwara M. A case of trigger finger following partial laceration of flexor digitorum 

superficialis and review of the literature. Arch Orthop Trauma Surg [Internet]. 2005 

Jul [cited 2023 Jan 17];125(6): 430-32. Available from: 

https://link.springer.com/article/10.1007/s00402-005-0823-5 DOI: 10.1007/s00402-

005-0823-5 

29. Sügün TS, Karabay N, Toros T, et al. Validity of ultrasonography in surgically 

treated zone 2 flexor tendon injuries. Acta Orthop Traumatol Turc [Internet]. 2010 

Feb [cited 2023 Jan 17];44(6):452-7. Available from: 

https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-020-03541-6
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-020-03541-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7276608/
https://www.tandfonline.com/doi/abs/10.1080/00015458.2007.11680162
https://link.springer.com/article/10.1007/s00402-005-0823-5


https://www.aott.org.tr/en/validity-of-ultrasonography-in-surgically-treated-zone-2-

flexor-tendon-injuries-134377 DOI: 10.3944/AOTT.2010.2436 

30. Al-Hourani K, Gamble D, Armstrong P, O’Neill G, Kirkpatrick J. The Predictive 

Value of Ultrasound Scanning in Certain Hand and Wrist Conditions. J Hand Surg 

Asian Pac Vol [Internet]. 2018 Mar [cited 2023 Jan 17];23(1):76-81. Available from: 

https://www.worldscientific.com/doi/abs/10.1142/S2424835518500108 DOI: 

10.1142/S2424835518500108 

31. Zhao W, Wang G, Chen B, et al. The value of ultrasound for detecting hand 

fractures: A meta-analysis. Medicine (Baltimore) [Internet]. 2019 Nov [cited 2023 Jan 

17];98(44):e17823. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946312/#:~:text=Ultrasound%20has

%20an%20excellent%20diagnostic,value%20in%20diagnosing%20hand%20fracture

s. DOI: 10.1097/MD.0000000000017823 

32. El-Deek, AMF, Hassan Dawood, EMAEH. Role of ultrasonography in evaluation 

of tendons abnormalities in hand and fingers. Egypt J Radiol Nucl Med [Internet]. 

2019 [cited 2023 Jan 17];50:108. Available from: 

https://ejrnm.springeropen.com/articles/10.1186/s43055-019-0110-

z#:~:text=The%20role%20of%20USG%20in,the%20finger%2C%20such%20as%20t

he DOI: 10.1186/s43055-019-0110-z 

33. Rashidi A, Haj-Mirzaian A, Dalili D, Fritz B, Fritz J. Evidence-based use of clinical 

examination, ultrasonography, and MRI for diagnosing ulnar collateral ligament tears 

of the metacarpophalangeal joint of the thumb: systematic review and meta-analysis. 

Eur Radiol [Internet]. 2021 Aug [cited 2023 Jan 17];31(8):5699-712. Available from: 

https://www.aott.org.tr/en/validity-of-ultrasonography-in-surgically-treated-zone-2-flexor-tendon-injuries-134377
https://www.aott.org.tr/en/validity-of-ultrasonography-in-surgically-treated-zone-2-flexor-tendon-injuries-134377
https://www.worldscientific.com/doi/abs/10.1142/S2424835518500108
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946312/#:~:text=Ultrasound%20has%20an%20excellent%20diagnostic,value%20in%20diagnosing%20hand%20fractures
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946312/#:~:text=Ultrasound%20has%20an%20excellent%20diagnostic,value%20in%20diagnosing%20hand%20fractures
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946312/#:~:text=Ultrasound%20has%20an%20excellent%20diagnostic,value%20in%20diagnosing%20hand%20fractures
https://ejrnm.springeropen.com/articles/10.1186/s43055-019-0110-z#:~:text=The%20role%20of%20USG%20in,the%20finger%2C%20such%20as%20the
https://ejrnm.springeropen.com/articles/10.1186/s43055-019-0110-z#:~:text=The%20role%20of%20USG%20in,the%20finger%2C%20such%20as%20the
https://ejrnm.springeropen.com/articles/10.1186/s43055-019-0110-z#:~:text=The%20role%20of%20USG%20in,the%20finger%2C%20such%20as%20the


https://link.springer.com/article/10.1007/s00330-020-07666-z DOI: 10.1007/s00330-

020-07666-z 

34. Low G, Raby N. Can follow-up radiography for acute scaphoid fracture still be 

considered a valid investigation? Clin Radiol [Internet]. 2005 Oct [cited 2023 Jan 

17];60(10):1106-10. Available from: 

https://www.clinicalradiologyonline.net/article/S0009-9260(05)00202-3/fulltext DOI: 

10.1016/j.crad.2005.07.001 

35. Platon A, Poletti PA, Van Aaken J, et al. Occult fractures of the scaphoid: the role 

of ultrasonography in the emergency department. Skeletal Radiol [Internet]. 2011 Jul 

[cited 2023 Jan 17];40(7):869-75. Available from: 

https://link.springer.com/article/10.1007/s00256-010-1086-y DOI: 10.1007/s00256-

010-1086-y 

36.  Wulff RN, Schmidt TL. Carpal fractures in children. J Pediatr Orthop [Internet]. 

1998 Jul-Aug [cited 2023 Jan 17];18(4):462-5. Available from: 

https://journals.lww.com/pedorthopaedics/Abstract/1998/07000/Carpal_Fractures_in

_Children.11.aspx DOI: 10.1097/00004694-199807000-00011 

37. Marin JR, Abo AM, Arroyo AC, et al. Pediatric emergency medicine point-of-care 

ultrasound: summary of the evidence. Crit Ultrasound J [Internet]. 2016 Nov [cited 

2023 Jan 17];8(1):16. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5095098/ DOI: 10.1186/s13089-016-

0049-5 

 

 

https://link.springer.com/article/10.1007/s00330-020-07666-z
https://www.clinicalradiologyonline.net/article/S0009-9260(05)00202-3/fulltext
https://link.springer.com/article/10.1007/s00256-010-1086-y
https://journals.lww.com/pedorthopaedics/Abstract/1998/07000/Carpal_Fractures_in_Children.11.aspx
https://journals.lww.com/pedorthopaedics/Abstract/1998/07000/Carpal_Fractures_in_Children.11.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5095098/


 

 

FIGURE LEGENDS 

Figure 1. PRISMA flow chart of selection of studies for review.9 

TABLE LEGENDS 

Table 1. Table of diagnosis pathway in all patients. 

Table 2. Table of ultrasonography diagnostic accuracy. 

Table 3. Demographical and US data found in all studies. 


