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Kritik Travma Hastalarinda Radyolojik
Goruntidlemenin Rolu

Travma, viicudun herhangi bir yerinde
meydana gelebilen canli tizerinde tibbi mii-
dahale gerektiren dis etkenlerin veya kuvvet-
lerin neden oldugu bir doku ya da organin
yapisini ya da seklini bozan hasar veya zarari
ifade eder. Travmatik yaralanmalar ¢ocuklar-
da ve geng eriskinlerde 6nde gelen 6liim ne-
deni olup tiim yas gruplarinda ise, kanser ve
kardiyovaskiiler hastaliklardan sonra diinya
capinda baglica 6lim ve sakatlik nedenidir.
Risk faktorleri arasinda sosyoekonomik, mes-
leki, politik, kiiltiirel ve gevresel parametreler
sayilabilir.

Travma hastasinda acil tan1 ve tedavinin
saglanabilmesi ve en uygun radyolojik tet-
kiklerin en kisa zamanda yapilabilmesi igin
klinisyen ile radyologun uyumlu bir sekilde
calismasi gerekir. [deal goriintiileme prosedii-
rii hizli, kapsamli ve yasami tehdit eden tiim
yaralanmalar1 aninda ve sistematik olarak ta-
nimlayabilmelidir.

Travma hastalarinda; rontgen, ultrason,
bilgisayarli tomografi(BT), MR(Manyetik Re-
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zonans Goriintilleme) ve anjiografi gibi rad-
yolojik incelemeler kullanilmaktadar.

1. Rontgen

Rontgen, travma hastalarinin birincil deger-
lendirmesinde halen referans goriintiileme
tan1 teknikleri olmaya devam etmektedir.
Hizli bir sekilde gergeklestirilebilir ve erisile-
bilir olmasinin yaninda 6nemli teknik sinir-
lamalara ve bazen yetersiz gortintii kalitesine
ragmen faydali bilgiler saglar. Travmali has-
talarda rontgen cihazlari ile hastay:r hareket
ettirmeksizin toraks, batin, aksiyal iskelet ve
kranium filmleri ¢ekililebilmektedir (1,2).

Tansiyon pnomotoraks veya hemotoraks
rontgen ile tanimlanabilir, ancak minimal
pnomotoraks veya akciger kontiizyon odakla-
rinin goriintillenmesi icin BT gerekir. Direkt
batin grafisi, yabanci cisimlerin arastirilmasi
ve serbest havanin degerlendirilmesi agisin-
dan 6nemlidir.



62

Kritik Travma Hastalarinin Yonetimi

Kaynaklar

10.

11.

12.

13.

14.

15.

16.

17.

18.

Oyar Orhan and Giilsoy UK. “Politravmal1 hastalara
radyolojik yaklagim.” Sted 11.2 (2002): 67-8.

Artigas Martin J.M., Marti de Gracia M., Claraco Vega
L.M. et al.: ‘Radiology and imaging techniques in se-
vere trauma, Med. Intensiva., 2015, 39, (1), pp. 49-59
Rippey, James CR, and Alistair G. Royse. “Ultrasound
in trauma?” Best Practice & Research Clinical Anaest-
hesiology 23.3 (2009): 343-362.

Hodler J, Kubik-Huch RA, von Schulthess GK (2018)
Diseases of the abdomen and pelvis 2018-2021: diag-
nostic imaging-IDKD book, S 21-33

Bullock MR, Chesnut R, Ghajar J, Gordon D, Hartl R,
Newell DW, et al. Surgical management of acute epi-
dural hematomas. Neurosurgery 2006; 58: S7-15.

Le TH, Gean AD. Imaging of head trauma. Seminars
in Roentgenol 2006; 41: 177-89

Zee CS, Go JL: CT of head trauma. Neuroimaging Clin
North Am 8(3):525-539, 1998

Mutch Christopher A., Jason E Talbott, and Alisa
Gean. “Imaging evaluation of acute traumatic brain
injury” Neurosurgery Clinics 27.4 (2016): 409-439.
Vilaas S, Shetty M, Martin N, Reis M, Joseph M, Au-
lino M, et al. ACR Appropriateness Criteria® Head
Trauma. (November 18, 2015);American College of
Radiology.

Maura E, Ryan M, Susan Palasis M, Gaurav Saigal M,
et al. ACR Appropriateness Criteria® Head Trauma -
Child. (November 18, 2015); American College of Ra-
diology.

Noguchi K, Ogawa T, Seto H, et al: Subacute and ch-
ronic subarachnoid hemorrhage: diagnosis with flu-
id-attenuated inversion-recovery MR imaging. Radi-
ology 203(1):257-262, 1997

Lobato RD, Rivas JJ, Cordobes E et al. Acute epidural
hematoma: an analysis of factors influencing the out-
come of patients undergoing surgery in coma. Journal
of neurosurgery. 1988;68(1):48-57.

Woodcock R] Jr, Short J, Do HM, et al: Imaging of
acute subarachnoid hemorrhage with a fluid-attenu-
ated inversion recovery sequence in an animal model:
comparison with non-contrast-enhanced CT. AJNR
Am ] Neuroradiol 22(9):1698-1703, 2001
Al-Nakshabandi NA. The Swirl Sign. Radiology.
2001;218(2):433-433.

Huisman TA, Sorensen AG, Hergan K, et al: Diffu-
sion-weighted imaging for the evaluation of diffuse
axonal injury in closed head injuryJ Comput Assist
Tomogr 27(1):5-11, 2003

Currie S, Saleem N, Straiton JA, Macmullen-Price J,
Warren DJ, Craven IJ. Imaging assessment of trauma-
tic brain injury. Postgrad Med J 2016; 92: 41-50.
Gentry LR. Imaging of closed head injury. Radiology.
1994;191(1):1-17.

Lloyd KM, DelGaudio JM, Hudgins PA. Imaging of
Skull Base Cerebrospinal Fluid Leaks in Adults. Radi-
ology. 2008;248(3):725-736

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

Liu AY, Maldjian JA, Bagley L], Sinson GP, Grossman
RI. Traumatic brain injury: diffusion-weighted MR
imaging findings. AJNR Am ] Neuroradiol 1999; 20:
1636-41.

Jayakumar PN, Kolluri VR, Basavakumar DG, et al.
Prognosis in traumatic basal ganglia haematoma. Acta
neurochirurgica. 1989;97(3-4):114-116.

Haacke EM, Duhaime AC, Gean AD, et al. Common
data elements in radiologic imaging of traumatic brain
injury. Journal of magnetic resonance imaging : JMRI.
2010;32(3):516-543

Aiken AH, Gean AD. Imaging of head trauma. Semin
Roentgenol 2010; 45: 63-79.

Davis JM, Zimmerman RA. Injury of the carotid and
vertebral arteries. Neuroradiology. 1983;25(2):55-69.
Sarioglu FC, Sahin H, Pekcevik Y, Sarioglu O, Ozte-
kin O. Pediatric head trauma: an extensive review on
imaging requisites and unique imaging findings. Eur J
Trauma Emerg Surg 2018; 44: 351-68.

Ohnson PL, Eckard DA, Chason DP, et al. Imaging of
acquired cerebral herniations. Neuroimaging clinics
of North America. 2002;12(2):217-228

Guarnieri, Gianluigi, Roberto Izzo, and Mario Muto.
“The role of emergency radiology in spinal trauma”
The British journal of radiology 89.1061 (2016):
20150833.

Dreizin D, Letzing M, Sliker CW, Chokshi FH, Bo-
danapally U, Mirvis SE, Quencer RM, Munera E
Multidetector CT of blunt cervical spine trauma
in adults. Radiogr Rev Publ Radiol Soc N Am Inc.
2014;34:1842-65.

Parizel PM, van der Zijden T, Gaudino S, Spaepen M,
Voormolen MH, Venstermans C, et al. Trauma of the
spine and spinal cord: imaging strategies. Eur Spine ]
2010; 19(Suppl 1): S8-17.

Hodler Juerg, Rahel A. Kubik-Huch, and Gustav K.
von Schulthess. “Musculoskeletal Diseases 2021-2024:
Diagnostic Imaging” (2021): 292

Daftner RH, Hackney DB. ACR Appropriateness Cri-
teria on suspected spine trauma. J] Am Coll Radiol
2007; 4: 762-75

Tins B. Technical aspects of CT imaging of the spine.
Insights Imaging 2010; 1: 349-59.

Pizones J, Castillo E. Assessment of acute thoracolum-
bar fractures: challenges in multidetector computed
tomography and added value of emergency MRI. Se-
min Musculoskelet Radiol 2013; 17: 389-95
Bransford RJ, Alton TB, Patel AR, Bellabarba C. Up-
per cervical spine trauma. ] Am Acad Orthop Surg.
2014;22:718-29.

Oikonomou A, Prassopoulos P. CT imaging of blunt
chest trauma. Insights Imaging 2011; 2: 281-95
Kaewlai R, Avery LL, Asrani AV, Novelline RA (2008)
Multidetector CT of blunt thoracic trauma. Radiog-
raphics 28:1555-1570

Scaglione M, Pinto A, Pedrosa I, Sparano A, Roma-
no L. Multi-detector row computed tomography and
blunt chest trauma. Eur ] Radiol. 2008; 65(3):377-388
Elmali M, Baydin A, Nural MS, et al. Lung parenchy-
mal injury and its frequency in blunt thoracic trauma:



Kritik Travma Hastalarinda Radyolojik Gorunttlemenin Rolu

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

The diagnostic value of chest radiography and thoracic
CT. Diagn Interv Radiol. 2007;13:179-182

Livingston DH, Haurer CJ. Trauma to the chest wall
and lung. In: Moore EE, Feliciano DV, Mattox KL, eds.
Trauma. 5th ed. Philadelphia, Pa: McGraw-Hill, 2004;
507-537

Miller LA. Chest wall, lung, and pleural space trauma.
Radiol Clin North Am 2006;44:213-224.

Hodler, J., Kubik-Huch, R. A., & von Schulthess, G.
K. (Eds.). (2019). Diseases of the Chest, Breast, Heart
and Vessels 2019-2022: Diagnostic and Interventional
Imaging. Springer

Costantino M, Gosselin MV, Primack SL. The AB-
C’s of thoracic trauma imaging. Semin Roentgenol.
2006;41:209-25.

Shanmuganathan K, Mirvis SE. Imaging diagnosis
of nonaortic thoracic injury. Radiol Clin North Am
1999; 37:533-551.

Mille r LA. Chest wall, lung, and pleural space trauma.
Radiol Clin N Am. 2006;44:213-24.

Wagner RB, Crawford WO Jr, Schimpf PP. Classifica-
tion of parenchymal injuries of the lung. Radiology
1988;167:77-82.

Cohn SM. Pulmonary contusion: review of the clinical
entity. ] Trauma 1997;42:973-979

S, Mayberry JC. Blunt thoracic trauma: flail chest,
pulmonary contusion, and blast injury. Crit Care Clin
2004;20:71-81.

Euathrongchit J, Thoongsuwan N, Stern EJ. Non-
vascular mediastinal trauma. Radiol Clin North Am
2006;44:251-258.

Kunisch-Hoppe M, Hoppe M, Rauber K, Popella C,
Rau WS. Tracheal rupture caused by blunt chest tra-
uma: radiological and clinical features. Eur Radiol.
2000;10:480-3.

Cassada DC, Munyikwa MP, Monitz MP, et al. Acute
injuries of the trachea and major bronchi: importance
of early diagnosis. Ann Thorac Surg. 2000;69:1563-7.
Chen JD, Shanmuganathan K, Mirvis SE, Killeen KL,
Dutton RP. Using CT to diagnose tracheal rupture.
AJR Am ] Roentgenol 2001;176:1273-1280.

Scaglione M, Romano S, Pinto A, Sparano A, Scialpi
M, Rotondo A. Acute tracheobronchial injuries: impa-
ct of imaging on diagnosis and management implicati-
ons. Eur J Radiol 2006;59:336-343.

Riley RD, Miller PR, Meredith JW. Injury to the esop-
hagus, trachea and bronchus. In: Moore EE, Feliciano
DV, Mattox KL, eds. Trauma. 5th ed. Philadelphia, Pa:
McGraw-Hill, 2004; 539-552

The American College of Surgeons Committee on Tra-
uma Leadership. In: Clark DE, Fantus R], eds. Natio-
nal Trauma Data Bank (NTDB) Annual Report 2007.
Chicago, Ill: American College of Surgeons, 2007;
1-64.

Pasquale M, Timothy E Practice management guide-
lines for trauma from the Eastern Association for the
Surgery of Trauma. ] Trauma 1998;44:941- 956.
Plurad DS, Bricker S, Van Natta TL, Neville A, Kim D,
et al. Penetrating cardiac injury and the significance of

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

chest computed tomography findings. Emerg Radiol.
2013;20:279-84

Cowley RA, Turney SZ, Hankins JR, et al. Rupture of
thoracic aorta caused by blunt trauma. A fifteen-year
experience. ] Thorac Cardiovasc Surg. 1990;100:652.
Pretre R, Chilcott M. Blunt trauma to the heart and
great vessels. N Engl ] Med 1997;336:626-632.

Raptis C, Hammer M, Raman K, et al. Acute traumatic
aortic injury: practical considerations for the diagnos-
tic radiologist. ] Thorac Imaging. 2015;30:202-13.
Rojas CA, Restrepo CS. Mediastinal hematomas:
aortic injury and beyond. ] Comput Assist Tomogr.
2009;33:218-24

Hubh J, Wall MJ Jr, Estrera AL, Soltero ER, Mattox KL.
Surgical management of traumatic pulmonary injury.
Am ] Surg.2003;186:620-4

Sliker CW. Imaging of diaphragmatic injuries. Radiol
Clin North Am 2006;44:199-211.

Mirvis SE, Shanmuganathan K. Imaging hemidiaph-
ragmatic injury. Eur Radiol 2007;17:1411-1421.
Nchimi A, Szapiro D, Ghaye B, et al. Helical CT
of blunt diaphragmatic rupture. Am J Roentgenol.
2005;184:24-30.

Gonzalez V, Sandelin K, Karlsson A, Aberg W, Lofg-
ren L, Iliescu G, et al. Preoperative MRI of the bre-
ast (POMB) influences primary treatment in breast
cancer: a prospective, randomized, multicenter study.
World J Surg. 2014;38(7):1685-93

Barnea Y, Kashtan H, Skornick Y, Werbin N. Isolated
rib fractures in elderly patients: mortality and morbi-
dity. Can J Surg 2002;45:43-46.

Pediconi F, Catalano C, Roselli A, Padula S, Altoma-
ri E Moriconi E, et al. Contrast-enhanced MR mam-
mography for evaluation of the contralateral breast in
patients with diagnosed unilateral breast cancer or hi-
gh-risk lesions. Radiology. 2007;243(3):670-80.
Athanassiadi K, Gerazounis M, Theakos N. Mana-
gement of 150 flail chest injuries: analysis of risk fa-
ctors affecting outcome. Eur J Cardiothorac Surg
2004;26:373-376.

Centers for Disease Control and Prevention, Nati-
onal Center for Injury Prevention and Control. We-
b-based Injury Statistics Query and Reporting System
(WISQARS). Accessed January 12, 2012

Soto JA, Anderson SW. Multidetector CT of blunt ab-
dominal trauma. Radiology 2012; 265: 678-93

Dayal, M.; Gamanagatti, S.; Kumar, A. Imaging in re-
nal trauma. World J. Radiol. 2013, 5, 275-284

Soto JA, Anderson SW. Multidetector CT of blunt ab-
dominal trauma. Radiology 2012; 265: 678-93.

Ortega SJ, Netto FS, Hamilton P, Chu P, Tien HC. CT
scanning for diagnosing blunt ureteral and ureteropel-
vic junction injuries. BMC Urol 2008;8:3.

Levine CD, Patel U], Silverman PM, Wachsberg RH.
Low attenuation of acute traumatic hemoperitoneum
on CT scans. AJR Am J Roentgenol 1996;166(5):1089—
1093.

Drasin TE, Anderson SW, Asandra A, Rhea JT, Soto
JA. MDCT evaluation of blunt abdominal trauma: cli-

63



64

Kritik Travma Hastalarinin Yonetimi

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

nical significance of free intraperitoneal fluid in males
with absence of identifiable injury. AJR Am ] Roentge-
nol 2008;191(6):1821-1826.

Yu J, Fulcher AS, Wang DB, et al. Frequency and im-
portance of small amount of isolated pelvic free fluid
detected with multidetector CT in male patients with
blunt trauma. Radiology 2010;256(3):799-805.
Anderson SW, Varghese JC, Lucey BC, Burke PA, Hir-
sch EF, Soto JA. Blunt splenic trauma: delayed-pha-
se CT for differentiation of active hemorrhage from
contained vascular injury in patients. Radiology
2007;243(1):88-95.

Marmery H, Shanmuganathan K, Mirvis SE, et al.
Correlation of multidetector CT findings with splenic
arteriography and surgery: prospective study in 392
patients. ] Am Coll Surg 2008;206(4):685-693.
Petrowsky H, Raeder S, Zuercher L, et al. A quarter
century experience in liver trauma: a plea for early
computed tomography and conservative management
for all hemodynamically stable patients. World J Surg
2012;36(2):247-254.

Croce MA, Fabian TC, Menke PG, et al. Nonoperative
management of blunt hepatic trauma is the treatment
of choice for hemodynamically stable patients. Results
of a prospective trial. Ann Surg 1995; 221(6):744-753;
discussion 753-755.

Yoon W, Jeong YY, Kim JK, et al. CT in blunt liver tra-
uma. RadioGraphics 2005; 25(1):87-104.

Patten RM, Spear RP, Vincent LM, Hesla RB, Jurkovi-
ch GJ. Traumatic laceration of the liver limited to the
bare area: CT findings in 25 patients. AJR Am J Roent-
genol 1993;160(5):1019-1022.

Taourel P, Vernhet H, Suau A, Granier C, Lopez FM,
Aufort S. Vascular emergencies in liver trauma. Eur J
Radiol 2007;64(1): 73-82.

Ramchandani P, Buckler PM. Imaging of genitouri-
nary trauma. AJR Am J Roentgenol 2009;192(6):1514—
1523.

Vaccaro JP, Brody JM. CT cystography in the eva-
luation of major bladder trauma. RadioGraphics
2000;20(5):1373-1381.

Sinelnikov AO, Abujudeh HH, Chan D, Novelline RA.
CT manifestations of adrenal trauma: experience with
73 cases. Emerg Radiol 2007;13(6):313-318.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Killeen KL, Shanmuganathan K, Poletti PA, Cooper
C, Mirvis SE. Helical computed tomography of bowel
and mesenteric injuries. ] Trauma 2001;51(1):26-36.
Hamilton P, Rizoli S, McLellan B, Murphy J. Signifi-
cance of intra-abdominal extraluminal air detected
by CT scan in blunt abdominal trauma. ] Trauma
1995;39(2): 331-333.

Mirvis SE, Shanmuganathan K, Erb R. Diffuse small-
bowel ischemia in hypotensive adults after blunt tra-
uma (shock bowel): CT findings and clinical signifi-
cance. AJR Am ] Roentgenol 1994;163(6):1375-1379.
Wong YC, Wang L], Lin BC, Chen C]J, Lim KE, Chen
RJ. CT grading of blunt pancreatic injuries: prediction
of ductal disruption and surgical correlation. ] Com-
put Assist Tomogr 1997;21(2):246-250

Gupta A, Stuhlfaut JW, Fleming KW, Lucey BC, Soto
JA. Blunt trauma of the pancreas and biliary tract: a
multimodality imaging approach to diagnosis. Radi-
oGraphics 2004; 24(5):1381-1395.

Teh SH, Sheppard BC, Mullins RJ, Schreiber MA,
Mayberry JC. Diagnosis and management of blunt
pancreatic ductal injury in the era of high-resolu-
tion computed axial tomography. Am J Surg 2007;
193(5):641-643; discussion 643.

Steenburg SD, Ravenel JG. Multi-detector compu-
ted tomography findings of atypical blunt trauma-
tic aortic injuries: a pictorial review. Emerg Radiol
2007;14(3):143-150.

Daly KP, Ho CP, Persson DL, Gay SB. Traumatic retro-
peritoneal injuries: review of multidetector CT findin-
gs. RadioGraphics 2008;28(6):1571-1590.
Lotfollahzadeh Saran and Bracken Burns. “Penetra-
ting abdominal trauma.” StatPearls (2021).

Goodman CS, Hur JY, Adajar MA, Coulam CH. How
well does CT predict the need for laparotomy in he-
modynamically stable patients with penetrating abdo-
minal injury? A review and meta-analysis. AJR 2009;
193:432-437

Huynh LN, Coughlin BE, Wolfe J, Blank F, Lee SY,
Smithline HA. Patient encounter time intervals in the
evaluation of emergency department patients requi-
ring abdominopelvic CT: oral contrast versus no cont-
rast. Emerg Radiol 2004; 10:310-313



