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Introduction (Background) 

① L3-22 is High Frequency, 26mm Linear probe, particularly appropriate for ultrasound scans of: Superficial areas 

of concern, such as detailed MSK scans, lumps and bumps, thyroid, evaluation of lymph nodes in adults and 

children. [1] 

② In paediatrics this is particularly useful for abdominal examinations, from neonates to infancy, vascular scans 

and hip scans until the early childhood. According to the criteria of the US National Institute of Child Health 

and Human Development (NICHD), paediatrics is divided into eight age groups (Table 1). After the age of 12, 

diagnosis is made using probes identical to those used in adults. [2] 

③ However, cooperation for the examination can be difficult for newborns to children under the age of 2. 

④ Therefore, a Linear product, L3-22, was developed for quick and accurate scans. 

⑤ This white paper will explore the clinical utility and superior image quality of the L3-22. 

Stage Definitions 

Preterm Neonatal The period at birth when a newborn is born before the full 

gestational period 

Term Neonatal Birth~27D 

Infancy 28D~12M 

Toddler 13M~2Y 

Early Childhood 2~5Y 

Middle Childhood 6~11Y 

Early adolescence 12~18Y 

Late adolescence 19~21Y 

 

Paediatric Linear Probe - L3-22 

Ergonomically designed Probe 

Ergonomically designed Probe Head and Designed by minimizing probe side thickness. 

 

Design concept                                                  L3-22 

Materials and Methods 

We have conducted a series of clinical trials using the L3-22 on patients up to the age of 16 and compared the 

images with other probes. The trials have been designed to test the probe’s effectiveness in diagnosing various 

conditions.   



   

 

Case Study 

The L3-22 proved to be a valuable tool in diagnostic paediatric ultrasound at Birmingham Children’s Hospital, 

Radiology Department. 

Advantages of L3-22 from the perspective of Image Quality, Footprint, and Ergonomics. 

① Image Quality: Facilitate accurate diagnosis through high-resolution imaging 

② Footprint: Enhance usability in various paediatric case with its small and straight-shaped design. 

③ Ergonomics: Improve user-friendliness with an ergonomic design for enhanced convenience for 

paediatric (under 2 years old) diagnostics. 

The case studies have been conducted at Department of Ultrasound in Radiology at Birmingham Children's 

Hospital NHS Foundation Trust, Steel house Lane, Birmingham B4 6NH, UK. Experienced Senior Paediatric 

Sonographers performed baseline images according to our local protocols from a dedicated ultrasound machine 

(RS85 Prestige, Samsung Medison Co., Ltd., Korea) using various probes. Areas of concern were identified and 

subsequently examined with the new 3-22 MHz High Frequency linear transducer (L3-22, Samsung Medison Co., 

Ltd., Korea). 

Table 2. shows the main cases of ultrasound diagnosis in infants, toddlers and middle childhood. 

under 2 years old under 17 years old 

1. Pyloric Stenosis (18 days old)  

2. Superior Sagittal Sinus Thrombosis - Neonatal 

Neurosonography (4-week-old) 

3. Hydronephrosis (22 months) 

4. Appendicitis 4a (5 years old), 4b (13 

years old) 

5. DVT assessment (14 years old) 

Table 2. Types of main cases of ultrasound diagnosis for infants, toddlers and middle childhood 

 

Case 1 

An eighteen days old, full-term baby was presented to Accident & Emergency (A&E) with episodes of projectile 

vomiting, jaundice and unable to tolerate feeds. The L3-22 is High Frequency and was used to investigate the 

cause of vomiting. Ultrasound is the modality of choice in the right clinical setting with a sensitivity of 97% and 

specificity of 100%. [3] Identifying the pylorus longitudinally and transversely is a crucial part of the 

examination as it enables the operator to take accurate measurements of the muscle thickness. [2] [3] On 

examination single pyloric muscle thickness =5.1mm, pylorus canal length =21 mm, and transverse diameter of 

pylorus = 15 mm. Using Table 3, the ultrasound appearances, measurements, and the absence of gastric opening 

over 20 minutes provided a diagnosis of hypertrophic pyloric stenosis. [3] [4] [5] This was also correlated with 

clinical symptoms and the patient had a corrective surgical pyloromyotomy. 

 

 

 



   

 

Single muscle wall thickness (not including mucosa 

or pyloric canal) 
3 mm 

Canal length 16 mm 

TS diameter 11 mm 

Table 3. Recommended upper limits of normal measurements for assessment of pyloric stenosis [4] 

(1a)    

(1b) 

Fig. 1a. Confirmation of Hypertrophic pyloric stenosis (HPS) 

Fig. 1b. Pyloric muscle measurements (Pylorus Length = 21mm, transverse diameter=15mm) 



   

 

(2a)    

(2b) 

Fig. 2a. 2b. Transverse image of the pylorus with the typical target sign. (Pylorus Single Muscle Thickness=5.1mm) 

This case demonstrates how improved ultrasound image quality in acutely unwell infants using the L3-22 probe 

can support an early diagnosis, enabling rapid corrective treatment with the potential of improved patient 

outcome.  

 

Case 2 

A four-week-old ex –premature baby (35/40) was referred for neonatal neurosonography evaluation of the brain, 

following cardiac arrest at home with no underlying cause to rule out any possible aetiology. [7][8] Echogenic 

material was seen with the curvilinear probe within the superior sagittal sinus, so further evaluation was 

required with the L3-22 High Frequency probe, as thrombosis in the superior sagittal sinus thrombosis has been 

associated with dehydration, sepsis, and ischemia. [9] 



   

 

(3a) 

Fig. 3a. Echogenic material seen with a curvilinear probe within the superior sagittal sinus, which was confirmed on 

superior quality images (see below Fig. 3b & Fig. 3c). 

(3b)    

(3c) 

Fig. 3b. 3c. Occlusive thrombus confirmed with L3-22 High Frequency probe on B-mode and colour Doppler within the 

superior sagittal sinus. 



   

 

(3d)  

Fig. 3d. Illustrates the extensive thrombus in a sagittal plane. 

(3e)    (3f) 

Fig. 3e. 3f. Confirmed on CT venogram, however the thrombus is better visualised with the L3-22 High Frequency probe 

with direct comparison with the images above in the same plane. 

This case demonstrates how improved ultrasound image quality using the L3-22 probe in very clinically unwell 

infants can assist in early diagnosis, support further imaging if necessary, enabling early intervention and 

treatment with the potential of improved patient outcome. 

 

Case 3 

A twenty-two-month-old, presented with hydronephrosis, as a specialist paediatric centre, we often perform 

second opinion scans or repeat scans to further evaluate the initial diagnosis. On ultrasound assessment at our 

centre, there was noted to be a pelviureteric junction obstruction (PUJO), which is the most common cause of 

congenital urinary tract obstruction. [3] Obstruction can be due to an intrinsic stenosis of the proximal ureter; 

however, it can be caused by extrinsic factors including aberrant crossing blood vessels. [3][10][11]  

On examination the sonographer identified an aberrant crossing vessel at the pelviureteric junction which was a 

possible cause for the PUJO. [10][11]  



   

 

(4a)    

(4b) 

Fig. 4a. Shows left hydronephrosis using the CA3-10A curvilinear probe in supine.  

Fig. 4b. On colour Doppler an aberrant, accessory, lower pole segment vessel is found and observed to compress the 

pelviureteric junction, raising the possibility of a crossing vessels obstruction 



   

 

(5a)    

(5b) 

Fig. 5a. Crossing vessels confirmed on B-mode on L3-22 High Frequency probe. 

Fig. 5b. Confirmation seen on colour Doppler. 

This case demonstrates how improved image quality using the L3-22 probe can assist in the diagnosis of PUJO 

obstruction, with the presence of an aberrant crossing vessel which may be the extrinsic obstructive cause. This 

assists the surgeon when planning corrective surgery to relieve the obstruction. 

 

Case 4(a)  

A four-year-old patient presented to A&E with 11 days history of abdominal pain and vomiting. On examination, 

the paediatric surgical team suspected right Iliac fossa (RIF) fullness and referred the patient for an urgent 

ultrasound scan to look for the cause. Pain in the right lower abdomen is a common clinical presentation in 

children, and accurate clinical diagnosis remains challenging due to the diverse clinical causes for pain. [12] 

Acute appendicitis is the most common abdominal surgical emergency in children.[13] Ultrasound is the first-

line imaging modality for children with suspected acute appendicitis with high levels of accuracy, reducing the 

need for further imaging. [12][13][14] 

The diagnosis of acute appendicitis often presents a challenge, despite the high instance of occurrence. The 

classic presenting of periumbilical pain, anorexia, nausea, vomiting, guarding, and migration of pain to the right 

lower quadrant are not always present, and children under 5 years of age often present with atypical symptoms. 



   

 

[13] As a result, presentation and diagnosis of acute appendicitis in children under 5 may be delayed, 

contributing to a higher rate of perforated appendicitis in this cohort of patients. [13]   

(6a)    

(6b) 

Fig. 6a. Shows a 5.5 cm heterogeneous collecting using the CA3-10A curvilinear probe, measuring 5.5 cm.  

Fig. 6b. Confirmation of a heterogeneous mass in the RIF using L3-22 High Frequency probe. An appendicolith with strong 

acoustic posterior shadowing is seen. Ultrasound findings are consistent with a perforated appendicitis with an 

associated periappendiceal collection and an appendicolith within. 

 



   

 

(6c)     

(6d) 

Fig. 6c. 6d. Demonstrates presence of mesenteric lymph node and free fluid, adjacent to the collection that could not be 

seen with the CA3-10A curved probe. 

 

Case 4(b)  

A thirteen-year-old presented to A&E with symptoms of vomiting and diarrhea and acute pain within the last 24 

hours. 



   

 

(6e) 

Fig. 6e. The ultrasound image depicts the right iliac fossa (RIF) in a teenager patient, using color Doppler imaging.  

The longitudinal view (LS) captures a tubular structure, which appears dilated and surrounded by echogenic fat, 

indicating inflammation. The color Doppler shows increased blood flow in the wall, consistent with hyperemia, a common 

finding in active inflammation. The structure's non-compressibility further points towards appendiceal pathology, as 

normal bowel loops tend to collapse under pressure. 

The surrounding tissue exhibits increased echogenicity, consistent with peri-appendiceal fat stranding. This is secondary 

to surrounding inflammation, reinforcing the suspicion of acute appendicitis. 

(6f) 

Fig. 6f. The ultrasound image shows a transverse view (TS) of the right iliac fossa (RIF), of the above acute appendicitis. 

The appendix is dilated measuring 8 mm in diameter, upper limits of normal appendix diameter 6-7mm. [3][12] The TS 

images confirm a noncompressible tubular structure, with hyperaemia and surrounding echogenic fat, consistent with 

inflammation.  

 

Cases (4a and 4b) demonstrate the superior imaging obtained using the L3-22 High Frequency probe, in cases of 

appendicitis in 2 children aged 4 and 13 years. The ultrasound images supported the diagnosis of perforated 

appendix and the presence of an appendicolith in 4a, and appendicitis in 4b, both of which were confirmed on 

laparoscopic surgery. 

 

Case 5 



   

 

A fourteen-year-old patient with a background of 22q11 deletion syndrome and complex cardiac and 

neurological background, who underwent aortic and pulmonary valves replacement surgery five days prior to 

the ultrasound scan. The indication given was to rule out deep vein thrombosis (DVT) as the patient developed 

swelling in the right lower leg. [15] DVT in the paediatric population is rare but has potentially serious 

consequences such as pulmonary embolism and post-thrombotic syndrome, so early and accurate diagnosis is 

essential. [16] 

Additional information obtained at the time of examination was that the patient had an emergency venous cut 

down procedure to expose and cannulate a vein for immediate intravenous (IV) access during his recent cardiac 

surgery. [17] Although most incidences of DVT in children are associated with central venous catheterization, 

there are many other risk factors to consider in paediatrics including surgery and trauma. [16] In paediatric 

patients with DVT, symptom development is often subtle with the most commonly reported symptom being 

unilateral limb swelling as reported in this case. [16] Ultrasound is the first line imaging modality in cases of 

suspected DVT so an urgent ultrasound was clinically indicated in this case.  

A full venous assessment was performed of the right leg using B mode with color and spectral ultrasound and 

there was no evidence of a DVT, so the examination was extended to try to identify other causes for unilateral leg 

swelling. Lymph nodes are frequently seen in paediatric patients and appear as oval hypoechoic structures with 

an echogenic linear hilum which demonstrates vascularity on colour Doppler as seen on Fig. 7a. [3]    

(7a)    

(7b) 

Fig. 7a. 7b. After a normal DVT assessment, the patient was asked to localize the source of pain and indicated the right 

roin. The superficial area of swelling correlated to a morphologically normal lymph (Fig. 7a) with a trace of free fluid 

around it. 



   

 

(a); The free fluid was then further examined in an attempt to further characterise and determine the origin; the free fluid 

was seen to extend into an abnormal heterogeneous collection which contained echogenic contents (Fig. 7b and Fig. 8a). 

(8a) 

Fig. 8a. Due to limited access caused by surgical dressings, the L3-22 was used to assess the superficial area of concern 

and further evaluate the above findings (7b) and a large well defined heterogeneous collection measuring 2.5 cm x 1.4 cm 

was seen.[16] The ultrasound appearances [3][18] and clinical history gave a preferred diagnosis of post operative 

haematoma following an emergency venous cut down procedure during cardiac surgery. 

(9a) 

(9b) 



   

 

Fig. 9a. In the longitudinal plane the above ‘2.5 cm x 1.4 cm’ haematoma when was elongated appear to have a deeper and 

larger extension measuring 3.9 cm x 1.7 cm. No vascularity detected within (Fig. 9b). 

(10a) 

(10b) 

Fig. 10a. 10b. Illustrate the large extension of the haematoma in the transverse plane with areas of anechoic and 

echogenic changes suggestive of a recent large haemorrhage post the emergency ‘cut down’ procedure. 

(11a) 

Fig. 11a. Demonstrates the extent of the haematoma using with the panoramic setting, revealing that the initial cystic 

haematoma measuring 2.5 cm x 1.4 cm (Fig. 8a) 



   

 

 

This case demonstrates how a DVT was excluded and the cause for pain and leg swelling was diagnosed on 

ultrasound examination using the Samsung L3-22 High Frequency probe. The smaller footprint and superior 

image quality enabled the operator to reach an area that was not previously accessible and enabled a more 

accurate diagnosis excluding the need the further imaging investigations. 

 

Conclusion 

This paper demonstrates the superior image quality of the Samsung L3-22 Probe in paediatric ultrasound with 

the additional benefit of improved ergonomics and smaller footprint for improved accessibility.  

We anticipate that our findings will highlight the importance of utilizing the specialised L3-22 for focused 

assessments of areas of concern in paediatric diagnostic ultrasound. In our experience as a busy specialist 

paediatric tertiary referral centre, the L3-22 probe provides superior image quality and increased diagnostic 

confidence. 
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Disclaimer 

 

* The features mentioned in this document may not be commercially available in all countries. Due to regulatory reasons,  

their future availability cannot be guaranteed. 

 

* Do not distribute this document to customers unless relevant regulatory and legal affairs officers approve such distribution. 

 

* Images may have been cropped to better visualize their pathology. 

 

* This clinical practice review is a result of a personal study conducted by collaboration between Samsung Medison and 

Andrea Kadrou and Lorraine Walsh. 

 

* This review is to aid customers in their understanding, but the objectivity is not secured. 

 

* 본 자료는 삼성메디슨이 Andrea Kadrou 와 Lorraine Walsh 협업하여 산출된 개인 연구의 결과물입니다. 

고객의 요청에 따라 이해를 돕기 위해 제공하는 자료일 뿐 객관성은 확보되지 않았습니다. 
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