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Physical abuse is a significant cause of morbidity and mortality in the pediatric population.
Young children, particularly in the first year of life, are most vulnerable to physical abuse. To
evaluate suspected physical abuse, radiologists play a vital role by detecting radiological find-
ings suggestive of physical abuse and differentiating them from other pathologies. This review
focuses on radiologic findings, including those for fractures, abusive head trauma, spinal injury,
and thoracoabdominal injury, commonly discovered in physically abused children, with spe-
cial emphasis on biomechanical forces that produce injuries.

Index terms Physical Abuse; Child; Fractures, Bone; Craniocerebral Trauma

NE

BABA R At} Fote R R7]He] 2017 XM=t obg st %) Baafol up2d
A= obEalT AR Zi4= 20011 2105730141 Siukt F715ted 2017'dell= 22367712
2 oF 10812 S0ttt of5at= AlA|A] She, g Al#] Sth, A4 s, =)o el of 47}
A FEez Us 4 AL o5 A S (45%) 71 7P Rk A4 8k (39%)7F 1Tk
H5O2 52 R 2 LpeRgth St f9fahs X17F 2409] 43%, K27 3196 A 0H1).

A & e Hgsitt. 7 Bt SL R obol vk
Ik el ALt B g 0 2 7o) glal Zheletol B 4 ek wk AJALS ARE}
A4 FE SE B 4 30 Fog e ASS dor)7E Stk wHRAQl HFot
L2} Hol= A9k Al TF WIdE FHlsi of52] A|F0] 50 W2 9le njrkel -¢7}
Brh). we %P°H7 A7t m<ot2 Bjofit o, Faof Adido] U FAG ARE] A
© 7}Z o] AFgfo| kA o) 2] Bt A9 opEslro] 93 Ado] Erk3).

AAA Sl e o 59| ol gttt thR|Z 02 £4 ot ot Qg

Received April 21,2020
Revised June 11,2020
Accepted July 3,2020

*Corresponding author

Tae Yeon Jeon, MD

Department of Radiology,
Samsung Medical Center,
Sungkyunkwan University
School of Medicine, 81 Irwon-ro,
Gangnam-gu, Seoul 06351, Korea.

Tel 82-2-3410-1305

Fax 82-2-3410-0049

E-mail
hathor97.jeon@samsung.com

This is an Open Access article
distributed under the terms of
the Creative Commons Attribu-
tion Non-Commercial License
(https://creativecommons.org/
licenses/by-nc/4.0) which permits
unrestricted non-commercial
use, distribution, and reproduc-
tion in any medium, provided the
original work is properly cited.

ORCID iDs

Tae Yeon Jeon

https://
orcid.org/0000-0002-7796-1307
So-Young Yoo

https://
orcid.org/0000-0002-8203-3441
Hong Eo

https://
orcid.org/0000-0002-9534-8098
JiHye Kim

https://
orcid.org/0000-0003-3621-3406

832 Copyrights © 2020 The Korean Society of Radiology


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2020.81.4.832&domain=pdf&date_stamp=2020-07-30

CgteArolBl1| 2020;81(4):832-851 cH "?_l' Oél )\o|'2| "5;!'i| x|
71 XA Q1 Ak Abgo]al 9-2lueke] 79 2001 FE] 2017E9714] & AP Ab7}F 2167191
] o= A1 H4E ARITRS YA o B R AA| AFY Aol 4= o] Hi} o S oz
SRt} 20174 vl= A Hatafof mhE R AAA St S e okE2] AbgEo] 2016\ oF Sfiof
TH1750% 02 YA YL oid F7F FAIE B ATH4). 2F 1/3  2ollA] st & 25| 31553
3L apkgeol|Af QIAol: A7 EHA o)/ &S B ATHS). Shi7} 24l =)= 24| o|eke] ofEoll
A Hg] &2 o]2e T} AFFES] 9 YQlo] it A5 Alstet H/Aduk| 7t = oFE2] 10%
of|A] 214 obssttiel Aol lrk(s).

sfcf o}5-2 W7HsHe B Yol BAIsH PAF S F7HAR) AT FAE AT 4 9
1 4ge) 9IS Solshs Zmer ohet ke Agle) ZuE Fasit Qyolsiat oAz
obgstrle] A7HS QIAISIAL ol 5o Z7]0] Algkeo] A4 P E BEE o2 1Sl Halg &

2 4 QYES A5 eefo] Wesit). 2 Rolal AHA Shg e ofEolx et
EHQ) £4g0] Gafolota azhe st 4ol fukEl AR Aok o) 71l el o
ofi 32} Sk

H=E

| S —

b g |

==

A2 SHHE BE2 obzollA] 71 &5t A7 epd ATt 2 AR X2 foal ko R
3t 22 ZHoltt Al S W2 ol5-2] 550014 ZHo] AL FH-o] W &
th oh52] 80%71 1871 m|Tte] F-fotRAThE).

Aoz ZHo] oifE=A] o et gaiglol AIA
9] = JpoloflA] ZA ZAKskeletal survey)S 712 AR Algdslo
+ U7 o2 Bol5 BE BT 4 Jlo] BF 24 AR AF 5P7IHE1L ‘J“iﬁé EH
2 ZHo] 4=l 19| 9152 HALE AIHE 4= QUek). SRR 9/ e o2 AR o=
2L S5 &do] QAL Z- o] o] WA ob5-2 to|et BAIGlo] 24 XAFE sfok gttt

0] =+g4}2) 8] (American College of Radiology; ©]5F ACR)= AlA|2] Sttj7} 9] A &= oo
A Aldfohe &4 AR B2Y/4d= Table 13} o] HSIATHO). AAA St AlAehs 24

= e 5 TFZA]5E7] o2 497t Eot infantogramo|u 7hAHe =7 AL
B SE0HA] @tk Atsid G4 dHlE o]-&5to] Z‘—WQEI “HP’da lsc'ﬁHOF Skar 7 5.9

Y
0
)
i
HII'
—rr’ [‘lO

O

Q.

bl =
T YEHES frol7] Slo) ACRS] YT AFNHE F5 BAIS 27K 2 S BYBIATHO)
AR Sithg Whe obgollA] 7P E5 ZHe AT Foln Ak K3 Folct. A
o2 woliEa} shze) 2L ulmA e vl Jojutn] vk M, £t o] 2He £F
Al LERATH12). AAA Sloiet e BEE AASHE Solert £ A7 HYH BG

https://doi.org/10.3348/jksr.2020.81.4.832 833



obs2| AR Bl Fod A

ol e FF, = v, HFA =H ofgT, SRR 2, B FlE %Qolﬂr(Table 2)
(Figs. 1, 2) (13). 5=3F AA|A] Shefje} Ayt 242 g7k uhe 249 Iy 7133 ok 7i71]]

22 4 gl obgolA WS chel 2ol

Table 1. Standard Skeletal Survey for Suspected Child Abuse

Skeleton Radiography
Appendicular Humeri (AP)
Forearms (AP)
Hands (PA)
Femurs (AP)

Lower legs (AP)
Feet (AP)
Axial Thorax (AP, lateral, right and left obliques), to include sternum, ribs, thoracic
and lumbar spine
Abdomen, to include the pelvis (AP)
Lumbosacral spine (lateral)
Cervical spine (AP and lateral)
Skull (frontal and lateral)
AP = anterior-posterior projection, PA = posterior-anterior projection

Table 2. Specificity of Fracture Locations in Child Abuse

Specificity Fracture

High Classic metaphyseal lesions
Posterior rib fractures
Scapular fracture
Spinous process fracture
Sternal fracture
Moderate Multiple fracture, especially bilateral
Several fractures in different healing stage
Epiphyseal separations
Vertebral body fractures and subluxations
Digital fractures
Complex skull fractures
Low Clavicular fractures
Diaphyseal fractures of long bones
Linear skull fractures
Subperiosteal new bone formation
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Fig. 1. Multiple fractures of differing age in a 3-month-old boy (same as Fig. 7).

A. The frontal chest radiograph demonstrates lateral left 5-7th rib healing fractures (arrowheads), right clav-
icle healing fracture (short arrow), and a subtly increased width of the posterior arc of the left 7th rib (long
arrow).

B. The frontal radiograph of the chest obtained 2 weeks later reveals a posterior left 7th rib fracture with cal-
lus (arrow).

C, D. Frontal radiographs show left tibial and fibular healing fractures (arrows, C) and a fracture of the proxi-
mal first metatarsal bone (arrowheads, D).
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Fig. 2. Multiple fractures and subdural hemorrhage in a 5-month-old boy.

A, B. Frontal and lateral skull radiographs show multiple linear fractures (arrows) in both parietal bones.
C. The unenhanced CT scan demonstrates recent subdural hemorrhage in the interhemispheric fissure,
extending to the superior sagittal sinus (arrowheads) and along the bilateral cerebral convexity (arrows).
D-F. Frontal radiographs show multiple lateral left rib healing fractures (arrows, D), left glenoid fracture
(arrow, E), and right acromion fracture (arrowhead, D, F).
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Fig. 3. lllustration depicting the mechanism
underlying a classic metaphyseal lesion (ar-
rowheads).
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Fig. 4. Classic metaphyseal lesion in a 22-day-old girl.

A. The frontal radiograph of bilateral legs shows a corner fracture at the bilateral proximal and distal fibula
(arrowheads) and bucket handle fragments (arrows) at the bilateral distal tibia. The fracture begins to heal
as evidenced by subperiosteal new bone formation along the right tibial shaft (dotted arrow).

B. The T2-weighted MR image clearly shows complete separation of the chondro-osseous junction of bilat-
eral distal tibia (arrows) with subperiosteal new bone formation along the right tibial shaft (dotted arrow).
(Courtesy of Dr. Hye-Kyung Yoon at the Human Medical Imaging & Intervention Center, Seoul, Korea).
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Fig. 5. lllustrations representing corner and bucket handle fracture patterns of a classic metaphyseal lesion.
A-D. A tangential view shows corner fracture patterns (A, C, arrow). An angled view shows bucket-handle fracture patterns (B, D, arrow). (A)
and (B) represent a diffuse bone injury, and (C) and (D) represent a focal injury.
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Fig. 6. lllustration of a child’s rib fracture in relation to the shaken baby syndrome.
Arrows indicate the sites most vulnerable to fractures.
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Fig. 7. Growing skull fracture in a 3-month-old boy (same as Fig. 1).

A. The frontal skull radiograph shows a large right parietal bone defect (arrowheads).

B, C. Unenhanced CT (B) and T2-weighted MR images (C) show herniation of the brain and cerebrospinal space outward in the right parietal
region, causing an increased defect. Focal encephalomalacia in the right parietal lobe (arrowheads) and recent subdural hemorrhage in the
interhemispheric space (arrow).
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Fig. 8. Osteogenesis imperfecta. A 9-month-old girl with joint laxity, a short stature, and a history of left hu-
meral fractures.

A, B. Frontal and lateral radiographs of the lower extremities show a fracture in the left distal femur (arrows),
bowing deformity of the left femur (dotted arrow), bilateral tibia vara, bilateral coxa valga deformity, and
mild left hip subluxation (arrowhead).
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Fig. 9. lllustration depicting the mech-
anism underlying an abusive head

trauma.
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Fig. 10. Subdural hemorrhage and parenchymal injury in a 2-month-old boy.

A. The unenhanced CT scan shows subacute subdural hemorrhage in bilateral cerebral convexity (arrowheads).

B, C. T2-weighted (B) and fluid-attenuated inversion recovery (C) MR images show bilateral subdural hemorrhage with no focal parenchymal
lesions. The white matter is not yet myelinated.

D, E. The diffusion-weighted image (D) and apparent diffusion coefficient map (E) show bilateral cytotoxic edema in the bilateral temporo-oc-
cipital lobes (arrows).
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Fig. 11. Subdural hemorrhage and parenchymalinjury in a 3-month-old girl. MR imaging performed 5 days after admission.

A. The T2-weighted MR image shows hemorrhagic infarctions (short arrows) and increased signal in the splenium, suggesting an axonal injury
(long arrow).

B. The gradient echo image shows additional hemorrhagic foci associated with a diffuse axonal injury (arrowheads).

C. Surrounding edema is better seen in the fluid-attenuated inversion recovery image. Also note a drain catheter for subdural hemorrhage (ar-
row).

D. The contrast-enhanced T1-weighted MR image shows a diffuse cortical laminar injury.

E. The follow-up CT scan 2 weeks later shows severe encephalomalacia in the injured brain regions and increased subdural hemorrhage in
the bilateral cerebral convexities at different stages.
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A. The T2-weighted MR image shows T2 prolongation in bilateral basal ganglia (arrowheads) and subcortical white matter (arrows).

B. MR angiography shows tortuous intracranial vessels.
C. The follow-up CT image acquired at 2 years of age shows brain atrophy with bilateral subdural effusion.

Fig. 12. Menkes disease in a 4-month-old boy.
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Fig. 13. Parenchymal laceration in a 6-month-old girl.

A, B. CT and T2-weighted MR images show a fluid-filled parenchymal cleft (arrows) in the left frontal white matter. Note the subdural hemor-
rhage (arrowheads) and hypoxic ischemic injury (asterisks) in bilateral parietooccipital lobes.

C. The gradient echo image clearly demonstrates blooming from the hemosiderin-lined cleft (arrow) and subdural hemorrhage (arrowheads).
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Fig. 14. Pancreas injury in a 6-year-
old girl.

The contrast-enhanced CT scan shows
proximal pancreatic transection (ar-
rowheads) with massive peripancre-
atic hematoma (asterisk) (Courtesy of
Dr. Kyoung Ja Lim, Hallym University
College of Medicine, Kangdong Seong-
Sim Hospital, Seoul, Korea).

#3s

oFge] AAIHQ Stie S8 97 ol 4 Utk FAolstzt oAk ARl Sfrhzt ol
A

Author Contributions
Conceptualization, J.T'Y.; data curation, J.T.Y.; investigation, all authors; supervision, J.T'Y.; visualiza-
tion, JTY.; writing—original draft, J.T.Y.; and writing—review & editing, J.T.Y.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Acknowledgments

The authors thank Dr. Hye-Kyung Yoon (Human Medical Imaging & Intervention Center, Seoul, Korea)
for providing figures of classic metaphyseal lesion and Dr. Kyoung Ja Lim (Hallym University College of
Medicine, Kangdong Seong-Sim Hospital, Seoul, Korea) for providing figures of pancreas injury.

REFERENCES

1. Ministry of Health & Welfare, National Child Protection Agency. 2017 child abuse & neglect Korea. Available
at. http://koreal391.go.kr/new/bbs/board.php?bo_table=report&wr_id=9870&page=1. Published 2018. Ac-
cessed Feb 20,2020

2. Berkowitz CD. Physical abuse of children. N Engl J Med 2017;376:1659-1666

3. Duhaime AC, Christian CW, Rorke LB, Zimmerman RA. Nonaccidental head injury in infants--the “shaken-

848 jksronline.org



CHetHAbolts|X| 2020;81(4):832-851

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22,
23.

24,

25.

26.

27.

28.

cHﬁ‘_I-oélAOI-QIZFEIXI

baby syndrome.” N Engl J Med 1998;338:1822-1829

. US Department of Health and Human Services, Administration for Children and Families, Children’s Bureau.

Child maltreatment 2018. Available at. https://www.acf.hhs.gov/sites/default/files/cb/cm2018.pdf. Pub-
lished 2018. Accessed Feb 20, 2020

. Keenan HT, Runyan DK, Marshall SW, Nocera MA, Merten DF, Sinal SH. A population-based study of inflicted

traumatic brain injury in young children. JAMA 2003;290:621-626

. Kemp AM, Butler A, Morris S, Mann M, Kemp KW, Rolfe K, et al. Which radiological investigations should be

performed to identify fractures in suspected child abuse? Clin Radiol 2006;61:723-736

. Expert Panel on Pediatric Imaging; Wootton-Gorges SL, Soares BP, Alazraki AL, Anupindi SA, Blount JP, Booth

TN, et al. ACR Appropriateness Criteria® suspected physical abuse-child. J Am Coll Radiol 2017;14:5338-5349

. Wood JN, Fakeye O, Feudtner C, Mondestin V, Localio R, Rubin DM. Development of guidelines for skeletal

survey in young children with fractures. Pediatrics 2014;134:45-53

. American College of Radiology. ACR-SPR practice parameter for skeletal surveys in children. Available at.

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Skeletal-Survey.pdf. Published 2016. Ac-
cessed Feb 20, 2020

Bennett BL, Chua MS, Care M, Kachelmeyer A, Mahabee-Gittens M. Retrospective review to determine the
utility of follow-up skeletal surveys in child abuse evaluations when the initial skeletal survey is normal.
BMC Res Notes 2011;4:354

Phillips KL, Bastin ST, Davies-Payne D, Browne D, Bird HL, Craw S, et al. Radiographic skeletal survey for non-
accidental injury: systematic review and development of a national New Zealand protocol. J Med Imaging
Radiat Oncol 2015;59:54-65

Karmazyn B, Lewis ME, Jennings SG, Hibbard RA, Hicks RA. The prevalence of uncommon fractures on skel-
etal surveys performed to evaluate for suspected abuse in 930 children: should practice guidelines change?
AJR Am J Roentgenol 2011;197:W159-163

O’Connor JF, Cohen J. Diagnostic imaging of child abuse. 2nd ed. St Louis: Mosby 1998:168-177

Duffy SO, Squires J, Fromkin JB, Berger RP. Use of skeletal surveys to evaluate for physical abuse: analysis of
703 consecutive skeletal surveys. Pediatrics 2011;127:e47-52

Hansen KK, Keeshin BR, Flaherty E, Newton A, Passmore S, Prince J, et al. Sensitivity of the limited view fol-
low-up skeletal survey. Pediatrics 2014;134:242-248

Conway JJ, Collins M, Tanz RR, Radkowski MA, Anandappa E, Hernandez R, et al. The role of bone scintigra-
phy in detecting child abuse. Semin Nucl Med 1993;23:321-333

Caffey J. Some traumatic lesions in growing bones other than fractures and dislocations: clinical and radio-
logical features: The Mackenzie Davidson Memorial Lecture. Br J Radiol 1957;30:225-238

Kleinman PK, Marks SC, Blackbourne B. The metaphyseal lesion in abused infants: a radiologic-histopatho-
logic study. AJR Am J Roentgenol 1986;146:895-905

Kleinman PK, Marks SC Jr, Richmond JM, Blackbourne BD. Inflicted skeletal injury: a postmortem radiolog-
ic-histopathologic study in 31 infants. AJR Am J Roentgenol 1995;165:647-650

King J, Diefendorf D, Apthorp J, Negrete VF, Carlson M. Analysis of 429 fractures in 189 battered children. J
Pediatr Orthop 1988;8:585-589

. Adamsbaum C, De Boissieu P, Teglas JP, Rey-Salmon C. Classic metaphyseal lesions among victims of

abuse. J Pediatr 2019;209:154-159.e2

Kleinman PK. Problems in the diagnosis of metaphyseal fractures. Pediatr Radiol 2008;38 Suppl 3:5388-394

Lonergan GJ, Baker AM, Morey MK, Boos SC. From the archives of the AFIP. Child abuse: radiologic-patho-
logic correlation. Radiographics 2003;23:811-845

Kemp AM, Dunstan F, Harrison S, Morris S, Mann M, Rolfe K, et al. Patterns of skeletal fractures in child abuse:
systematic review. Version 2. BMJ 2008;337:a1518

Barsness KA, Cha ES, Bensard DD, Calkins CM, Partrick DA, Karrer FM, et al. The positive predictive value of
rib fractures as an indicator of nonaccidental trauma in children. J Trauma 2003;54:1107-1110

Kleinman PK, Schlesinger AE. Mechanical factors associated with posterior rib fractures: laboratory and
case studies. Pediatr Radiol 1997;27:87-91

Hsieh KL, Zimmerman RA, Kao HW, Chen CY. Revisiting neuroimaging of abusive head trauma in infants and
young children. AJR Am J Roentgenol 2015;204:944-952

Donahue DJ, Sanford RA, Muhlbauer MS, Chadduck WM. Cranial burst fracture in infants: acute recognition

https://doi.org/10.3348/jksr.2020.81.4.832 849



ors2| LK sty

cHﬁI-oéIAOFQIff_!-ilxl

—_

and management. Childs Nerv Syst 1995;11:692-697

29. Arnholz D, Hymel KP, Hay TC, Jenny C. Bilateral pediatric skull fractures: accident or abuse? J Trauma
1998;45:172-174

30. Barkovich AJ, Raybaud C. Pediatric neuroimaging. 5th ed. Philadelphia: Lippincott Williams & Wilkins
2011:273-278

31. Islam O, Soboleski D, Symons S, Davidson LK, Ashworth MA, Babyn P. Development and duration of radio-
graphic signs of bone healing in children. AJR Am J Roentgenol 2000;175:75-78

32. Perez-Rossello JM, Feldman HA, Kleinman PK, Connolly SA, Fair RA, Myers RM, et al. Rachitic changes, de-
mineralization, and fracture risk in healthy infants and toddlers with vitamin D deficiency. Radiology
2012;262:234-241

33. Cheung MS, Glorieux FH. Osteogenesis Imperfecta: update on presentation and management. Rev Endocr
Metab Disord 2008;9:153-160

34. Wittschieber D, Karger B, Pfeiffer H, Hahnemann ML. Understanding subdural collections in pediatric abu-
sive head trauma. AUINRAm J Neuroradiol 2019;40:388-395

35. Wright JN. CNS injuries in abusive head trauma. AJR Am J Roentgenol 2017;208:991-1001

36. Gerber P, Coffman K. Nonaccidental head trauma in infants. Childs Nerv Syst 2007;23:499-507

37. Bandak FA. Shaken baby syndrome: a biomechanics analysis of injury mechanisms. Forensic Sci Int
2005;151:71-79

38. Caffey J. The whiplash shaken infant syndrome: manual shaking by the extremities with whiplash-induced
intracranial and intraocular bleedings, linked with residual permanent brain damage and mental retarda-
tion. Pediatrics 1974;54:396-403

39. Elder JE, Taylor RG, Klug GL. Retinal haemorrhage in accidental head trauma in childhood. J Paediatr Child
Health 1991;27:286-289

40. Duhaime AC, Gennarelli TA, Thibault LE, Bruce DA, Margulies SS, Wiser R. The shaken baby syndrome. A
clinical, pathological, and biomechanical study. J Neurosurg 1987;66:409-415

41. Hadley MN, Sonntag VK, Rekate HL, Murphy A. The infant whiplash-shake injury syndrome: a clinical and
pathological study. Neurosurgery 1989;24:536-540

42. Aryan HE, Ghosheh FR, Jandial R, Levy ML. Retinal hemorrhage and pediatric brain injury: etiology and re-
view of the literature. J Clin Neurosci 2005;12:624-631

43. Section on Radiology; American Academy of Pediatrics. Diagnostic imaging of child abuse. Pediatrics 2009;
123:1430-1435

44. Mankad K, Chhabda S, Lim W, Oztekin O, Reddy N, Chong WK, et al. The neuroimaging mimics of abusive
head trauma. Eur J Paediatr Neurol 2019;23:19-30

45. Orman G, Kralik SF, Meoded A, Desai N, Risen S, Huisman TAGM. MRI findings in pediatric abusive head
trauma: a review. J Neuroimaging 2020;30:15-27

46. Ashwal S, Wycliffe ND, Holshouser BA. Advanced neuroimaging in children with nonaccidental trauma. Dev
Neurosci 2010;32:343-360

47. Choudhary AK, Servaes S, Slovis TL, Palusci VJ, Hedlund GL, Narang SK, et al. Consensus statement on abu-
sive head trauma in infants and young children. Pediatr Radiol 2018;48:1048-1065

48. Palifka LA, Frasier LD, Metzger RR, Hedlund GL. Parenchymal brain laceration as a predictor of abusive head
trauma. AJNR Am J Neuroradiol 2016;37:163-168

49. Kemp A, Cowley L, Maguire S. Spinal injuries in abusive head trauma: patterns and recommendations. Pedi-
atr Radiol 2014;44 Suppl 4:5604-612

50. Rabbitt AL, Kelly TG, Yan K, Zhang J, Bretl DA, Quijano CV. Characteristics associated with spine injury on
magnetic resonance imaging in children evaluated for abusive head trauma. Pediatr Radiol 2020;50:83-97

51. Choudhary AK, Ishak R, Zacharia TT, Dias MS. Imaging of spinal injury in abusive head trauma: a retrospec-
tive study. Pediatr Radiol 2014;44:1130-1140

52. Trokel M, Discala C, Terrin NC, Sege RD. Patient and injury characteristics in abusive abdominal injuries. Pe-
diatr Emerg Care 2006;22:700-704

850 jksronline.org



cHﬁ‘_I-oéIAOI-QIﬁ_II-ngI

CHerE ARo|SHS| X| 2020;81(4):832-851

()

zeofoil] o|ghgut Algge] F25 ¢slo] Hrk. 53], 14 of3}
4% aelstat ojate) ofe

A St Q1E SARE 4

o] Jopr} A& shche] 9]& o] =t} A2 St} o)Al A

O
2 e Foshe izt olalele GAelety 47 Hu o _nu g Bl Al
3}l ek 2eke efof Sk, 2 =Roldis Al4|E ShthS w2 ofsol M B3] BY 4
- &4} =0] o]a] oJAlolshA]

https://doi.org/10.3348/jksr.2020.81.4.832

851



