BOLUM 2

Bobrek Yaralanmalari

Veli Mert YAZAR'

EPIDEMiYOLOJIi, ETYOLOJi VE PATOFiZYOLOJi

Tim travmalarin yiizde %5’ini renal travmalar olusturur(1). En sik
olarak geng erkeklerde goriiliir ve genel toplum insidans: 100.000
de 4.9dur (2). Yaralanmalarin ¢ogu bobregi basarili bir sekilde ko-
ruyarak opere etmeden yonetilebilir (3-6).

Kiint travmalar genellikle motorsiklet yaralanmalari, diismeler,
spor yaralanmalar1 ve saldirilar sonrasi olusur. Daha az olarak ise
ani desereleasyon yaralanmalarina bagli olarak vaskiiler yapilarin
veya iireteropelvik bileskenin aviilsiyonuna neden olabilir(7).

Peneteran yaralanmalar kesici delici alet ve atesli silah yara-
lanmalari ile ilgilidir. Penetran yaralanmalar kiint travmalara gore
daha agir olabilir. Ayrica kiint travmaya gore seyri anlamas: daha
zordur. Penetran yaralanmalar sehirlerde kirsal yasama gore daha
stk goriiliir (8). Penetran yaralanmalar direkt olarak parankim,
vaskiiler yapilar veya toplayici sistemde bozulma veya parcalanma
meydana getirir. Patlayici siddeti yiiksek olan mermiler ve sarapnel
yaralanmalarinda genis bir parankim hasar1 meydana gelmektedir.
Bu sekilde meydana gelen yaralanmalarda genellikle multi-organ
yaralanmalarida eslik eder (9).

! Dr. Ogr. Uyesi, Afyon Saglik Bilimleri Universitesi Uroloji AD, vmyazar@gmail.com

21




Bobrek Yaralanmalari

KAYNAKLAR

1.

10.

11.

12.

Meng MV, Brandes SB, McAninch JW. Renal trauma: indications and
techniques for surgical exploration. World ] Urol. 1999;17(2):71-7.
Wessells H, Suh D, Porter JR, Rivara F, MacKenzie EJ, Jurkovich GJ, et al.
Renal injury and operative management in the United States: results of a
population-based study. ] Trauma. 2003;54(3):423-30.

Bjurlin MA, Jeng EI, Goble SM, Doherty JC, Merlotti GJ. Comparison of
nonoperative management with renorrhaphy and nephrectomy in pene-
trating renal injuries. ] Trauma. 2011;71(3):554-8.

Mingoli A, La Torre M, Migliori E, Cirillo B, Zambon M, Sapienza P, et
al. Operative and nonoperative management for renal trauma: compari-
son of outcomes. A systematic review and meta-analysis. Ther Clin Risk
Manag. 2017;13:1127-38.

Sujenthiran A, Elshout PJ, Veskimae E, MacLennan S, Yuan Y,
Serafetinidis E, et al. Is Nonoperative Management the Best First-line
Option for High-grade Renal trauma? A Systematic Review. Eur Urol
Focus. 2019;5(2):290-300.

Santucci RA, Fisher MB. The literature increasingly supports expect-
ant (conservative) management of renal trauma--a systematic review. J
Trauma. 2005;59(2):493-503.

Santucci RA, Wessells H, Bartsch G, Descotes ], Heyns CE, McAninch JW,
et al. Evaluation and management of renal injuries: consensus statement
of the renal trauma subcommittee. BJU Int. 2004;93(7):937-54.

Kansas BT, Eddy M]J, Mydlo JH, Uzzo RG. Incidence and management
of penetrating renal trauma in patients with multiorgan injury: extended
experience at an inner city trauma center. J Urol. 2004;172(4 Pt 1):1355-
60.

Najibi S, Tannast M, Latini JM. Civilian gunshot wounds to the genito-
urinary tract: incidence, anatomic distribution, associated injuries, and
outcomes. Urology. 2010;76(4):977-81; discussion 81.

Kozar RA, Crandall M, Shanmuganathan K, Zarzaur BL, Coburn M,
Cribari C, et al. Organ injury scaling 2018 update: Spleen, liver, and
kidney. ] Trauma Acute Care Surg. 2018;85(6):1119-22.

Santucci RA, McAninch JW, Safir M, Mario LA, Service S, Segal MR.
Validation of the American Association for the Surgery of Trauma organ
injury severity scale for the kidney. ] Trauma. 2001;50(2):195-200.
Shariat SF, Roehrborn CG, Karakiewicz PI, Dhami G, Stage KH. Evidence-
based validation of the predictive value of the American Association for
the Surgery of Trauma kidney injury scale. ] Trauma. 2007;62(4):933-9.

31



Urolojik Aciller

13. Huber-Wagner S, Lefering R, Qvick LM, Kérner M, Kay MV, Pfeifer KJ,
et al. Effect of whole-body CT during trauma resuscitation on survival: a
retrospective, multicentre study. Lancet. 2009;373(9673):1455-61.

14. Sierink JC, Saltzherr TP, Reitsma JB, Van Delden OM, Luitse JS, Goslings
JC. Systematic review and meta-analysis of immediate total-body com-
puted tomography compared with selective radiological imaging of
injured patients. Br J Surg. 2012;99 Suppl 1:52-8.

15. Cézar JM, Carcamo P, Hidalgo L, Navarro J, Garcia-Matres MJ, Ortin
M, et al. [Management of injury of the solitary kidney]. Arch Esp Urol.
1990;43(1):15-8.

16. Cachecho R, Millham FH, Wedel SK. Management of the trauma patient
with pre-existing renal disease. Crit Care Clin. 1994;10(3):523-36.

17. Sebastia MC, Rodriguez-Dobao M, Quiroga S, Pallisa E, Martinez-
Rodriguez M, Alvarez-Castells A. Renal trauma in occult ureteropelvic
junction obstruction: CT findings. Eur Radiol. 1999;9(4):611-5.

18. Eastham JA, Wilson TG, Ahlering TE. Radiographic evaluation of adult
patients with blunt renal trauma. J Urol. 1992;148(2 Pt 1):266-7.

19. Carroll PR, McAninch JW, Klosterman P, Greenblatt M. Renovascular
trauma: risk assessment, surgical management, and outcome. J Trauma.
1990;30(5):547-52; discussion 53-4.

20. Buchberger W, Penz T, Wicke K, Eberle J. [Diagnosis and staging of blunt
kidney trauma. A comparison of urinalysis, i.v. urography, sonography
and computed tomography]. Rofo. 1993;158(6):507-12.

21. Chandhoke PS, McAninch JW. Detection and significance of microscopic
hematuria in patients with blunt renal trauma. J Urol. 1988;140(1):16-8.

22. Morey AE, Brandes S, Dugi DD, 3rd, Armstrong JH, Breyer BN,
Broghammer JA, etal. Urotrauma: AUA guideline. ] Urol. 2014;192(2):327-
35.

23. Kitrey N, Djakovic N, Hallscheidt P, Kuehhas F, Lumen N, Serafetinidis
E, et al. Urological trauma. EAU Guidelines European Association of
Urology. 2016.

24. Heyns CE Renal trauma: indications for imaging and surgical explora-
tion. BJU Int. 2004;93(8):1165-70.

25. Heller MT, Schnor N. MDCT of renal trauma: correlation to AAST organ
injury scale. Clin Imaging. 2014;38(4):410-7.

26. Fischer W, Wanaselja A, Steenburg SD. JOURNAL CLUB: Incidence of
Urinary Leak and Diagnostic Yield of Excretory Phase CT in the Setting
of Renal Trauma. AJR Am ] Roentgenol. 2015;204(6):1168-72; quiz 73.

27. Colling KP, Irwin ED, Byrnes MC, Reicks P, Dellich WA, Reicks K, et al.
Computed tomography scans with intravenous contrast: low incidence of

32



Bobrek Yaralanmalari

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

contrast-induced nephropathy in blunt trauma patients. ] Trauma Acute
Care Surg. 2014;77(2):226-30.

Cagini L, Gravante S, Malaspina CM, Cesarano E, Giganti M, Rebonato
A, et al. Contrast enhanced ultrasound (CEUS) in blunt abdominal
trauma. Crit Ultrasound J. 2013;5 Suppl 1(Suppl 1):S9.

Mihalik JE, Smith RS, Toevs CC, Putnam AT, Foster JE. The use of con-
trast-enhanced ultrasound for the evaluation of solid abdominal organ
injury in patients with blunt abdominal trauma. ] Trauma Acute Care
Surg. 2012;73(5):1100-5.

Valentino M, De Luca C, Galloni SS, Branchini M, Modolon C, Pavlica P,
et al. Contrast-enhanced US evaluation in patients with blunt abdominal
traumal(). ] Ultrasound. 2010;13(1):22-7.

Remer EM, Papanicolaou N, Casalino DD, Bishoff JT, Blaufox MD,
Coursey CA, et al. ACR Appropriateness Criteria(®) on renal failure. Am
J Med. 2014;127(11):1041-8.e1.

Morey AE, McAninch JW, Tiller BK, Duckett CP, Carroll PR. Single shot
intraoperative excretory urography for the immediate evaluation of renal
trauma. J Urol. 1999;161(4):1088-92.

Hirshberg A, Mattox KL. ‘Damage control’ in trauma surgery. Br J Surg.
1993;80(12):1501-2.

Leppdniemi A, Lamminen A, Tervahartiala P, Salo ], Haapiainen R,
Lehtonen T. MRI and CT in blunt renal trauma: an update. Semin
Ultrasound CT MR. 1997;18(2):129-35.

Ku JH, Jeon YS, Kim ME, Lee NK, Park YH. Is there a role for magnetic
resonance imaging in renal trauma? Int J Urol. 2001;8(6):261-7.

Wessells H, Deirmenjian J, McAninch JW. Preservation of renal function
after reconstruction for trauma: quantitative assessment with radionu-
clide scintigraphy. J Urol. 1997;157(5):1583-6.

Bjurlin MA, Renson A, Fantus R]J, Fantus R]. Impact of Trauma Center
Designation and Interfacility Transfer on Renal Trauma Outcomes:
Evidence for Universal Management. Eur Urol Focus. 2019;5(6):1135-42.
Schmidlin FR, Rohner S, Hadaya K, Iselin CE, Vermeulen B, Khan H,
et al. [The conservative treatment of major kidney injuries]. Ann Urol
(Paris). 1997;31(5):246-52.

Haas CA, Reigle MD, Selzman AA, Elder JS, Spirnak JP. Use of ureteral
stents in the management of major renal trauma with urinary extravasa-
tion: is there a role? ] Endourol. 1998;12(6):545-9.

Buckley JC, McAninch JW. Selective management of isolated and non-
isolated grade IV renal injuries. ] Urol. 2006;176(6 Pt 1):2498-502; dis-
cussion 502.

33



Urolojik Aciller

41. Alsikafi NF, McAninch JW, Elliott SP, Garcia M. Nonoperative manage-
ment outcomes of isolated urinary extravasation following renal lacera-
tions due to external trauma. ] Urol. 2006;176(6 Pt 1):2494-7.

42. Thall EH, Stone NN, Cheng DL, Cohen EL, Fine EM, Leventhal I, et al.
Conservative management of penetrating and blunt Type III renal inju-
ries. Br ] Urol. 1996;77(4):512-7.

43. Keihani S, Xu Y, Presson AP, Hotaling JM, Nirula R, Piotrowski J, et al.
Contemporary management of high-grade renal trauma: Results from the
American Association for the Surgery of Trauma Genitourinary Trauma
study. ] Trauma Acute Care Surg. 2018;84(3):418-25.

44. Moudouni SM, Hadj Slimen M, Manunta A, Patard JJ, Guiraud PH, Guille
E et al. Management of major blunt renal lacerations: is a nonoperative
approach indicated? Eur Urol. 2001;40(4):409-14.

45. Jawas A, Abu-Zidan FM. Management algorithm for complete blunt
renal artery occlusion in multiple trauma patients: case series. Int J Surg.
2008;6(4):317-22.

46. Hammer CC, Santucci RA. Effect of an institutional policy of nonop-
erative treatment of grades I to IV renal injuries. ] Urol. 2003;169(5):
1751-3.

47. Dugi DD, 3rd, Morey AE, Gupta A, Nuss GR, Sheu GL, Pruitt JH.
American Association for the Surgery of Trauma grade 4 renal injury
substratification into grades 4a (low risk) and 4b (high risk). J Urol.
2010;183(2):592-7.

48. Toutouzas KG, Karaiskakis M, Kaminski A, Velmahos GC. Nonoperative
management of blunt renal trauma: a prospective study. Am Surg.
2002;68(12):1097-103.

49. Sartorelli KH, Frumiento C, Rogers FB, Osler TM. Nonoperative man-
agement of hepatic, splenic, and renal injuries in adults with multiple in-
juries. ] Trauma. 2000;49(1):56-61; discussion -2.

50. Elliott SP, Olweny EO, McAninch JW. Renal arterial injuries: a single
center analysis of management strategies and outcomes. ] Urol
2007;178(6):2451-5.

51. Keihani S, Rogers DM, Putbrese BE, Moses RA, Zhang C, Presson AP,
et al. A nomogram predicting the need for bleeding interventions after
high-grade renal trauma: Results from the American Association for the
Surgery of Trauma Multi-institutional Genito-Urinary Trauma Study
(MiGUTS). ] Trauma Acute Care Surg. 2019;86(5):774-82.

52. El Hechi MW, Nederpelt C, Kongkaewpaisan N, Bonde A, Kokoroskos N,
Breen K, et al. Contemporary management of penetrating renal trauma -
A national analysis. Injury. 2020;51(1):32-8.

34



Bobrek Yaralanmalari

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Jansen JO, Inaba K, Resnick S, Fraga GP, Starling SV, Rizoli SB, et al.
Selective non-operative management of abdominal gunshot wounds:
survey of practise. Injury. 2013;44(5):639-44.

Armenakas NA, Duckett CP, McAninch JW. Indications for nonoperative
management of renal stab wounds. ] Urol. 1999;161(3):768-71.

Bernath AS, Schutte H, Fernandez RR, Addonizio JC. Stab wounds of
the kidney: conservative management in flank penetration. J Urol.
1983;129(3):468-70.

Wessells H, McAninch JW, Meyer A, Bruce ]. Criteria for nonoper-
ative treatment of significant penetrating renal lacerations. ] Urol.
1997;157(1):24-7.

Raza SJ, Xu P, Barnes J, Fisher R, May A, Darwish O, et al. Outcomes of
renal salvage for penetrating renal trauma: a single institution experience.
Can J Urol. 2018;25(3):9323-7.

Hope WW, Smith ST, Medieros B, Hughes KM, Kotwall CA, Clancy TV.
Non-operative management in penetrating abdominal trauma: is it feasi-
ble at a Level II trauma center? ] Emerg Med. 2012;43(1):190-5.

Shefler A, Gremitzky A, Vainrib M, Tykochinsky G, Shalev M, Richter §,
et al. [The role of nonoperative management of penetrating renal trauma].
Harefuah. 2007;146(5):345-8, 406-7.

DuBose J, Inaba K, Teixeira PG, Pepe A, Dunham MB, McKenney M.
Selective non-operative management of solid organ injury following ab-
dominal gunshot wounds. Injury. 2007;38(9):1084-90.

Charbit J, Manzanera J, Millet I, Roustan JP, Chardon P, Taourel P, et
al. What are the specific computed tomography scan criteria that can
predict or exclude the need for renal angioembolization after high-
grade renal trauma in a conservative management strategy? ] Trauma.
2011;70(5):1219-27; discussion 27-8.

van der Wilden GM, Velmahos GC, Joseph DK, Jacobs L, Debusk MG,
Adams CA, et al. Successful nonoperative management of the most severe
blunt renal injuries: a multicenter study of the research consortium of
New England Centers for Trauma. JAMA Surg. 2013;148(10):924-31.
Shoobridge JJ, Bultitude MF, Koukounaras J, Martin KE, Royce PL,
Corcoran NM. A 9-year experience of renal injury at an Australian level
1 trauma centre. BJU Int. 2013;112 Suppl 2:53-60.

Lanchon C, Fiard G, Arnoux V, Descotes JL, Rambeaud JJ, Terrier N, et al.
High Grade Blunt Renal Trauma: Predictors of Surgery and Long-Term
Outcomes of Conservative Management. A Prospective Single Center
Study. J Urol. 2016;195(1):106-11.

35



Urolojik Aciller

65. Huber J, Pahernik S, Hallscheidt P, Sommer CM, Wagener N, Hatiboglu
G, et al. Selective transarterial embolization for posttraumatic renal hem-
orrhage: a second try is worthwhile. ] Urol. 2011;185(5):1751-5.

66. Hotaling JM, Sorensen MD, Smith TG, 3rd, Rivara FP, Wessells H,
Voelzke BB. Analysis of diagnostic angiography and angioembolization
in the acute management of renal trauma using a national data set. ] Urol.
2011;185(4):1316-20.

67. Davis P, Bultitude ME, Koukounaras J, Royce PL, Corcoran NM. Assessing
the usefulness of delayed imaging in routine followup for renal trauma. J
Urol. 2010;184(3):973-7.

68. Husmann DA, Gilling PJ, Perry MO, Morris JS, Boone TB. Major renal
lacerations with a devitalized fragment following blunt abdominal
trauma: a comparison between nonoperative (expectant) versus surgical
management. ] Urol. 1993;150(6):1774-7.

69. McAninch JW, Carroll PR, Klosterman PW, Dixon CM, Greenblatt MN.
Renal reconstruction after injury. ] Urol. 1991;145(5):932-7.

70. Nash PA, Bruce JE, McAninch JW. Nephrectomy for traumatic renal inju-
ries. J Urol. 1995;153(3 Pt 1):609-11.

71. Robert M, Drianno N, Muir G, Delbos O, Guiter ]. Management of major
blunt renal lacerations: surgical or nonoperative approach? Eur Urol.
1996;30(3):335-9.

72. Gonzalez RP, Falimirski M, Holevar MR, Evankovich C. Surgical man-
agement of renal trauma: is vascular control necessary? ] Trauma.
1999;47(6):1039-42; discussion 42-4.

73. Rostas], Simmons JD, Frotan MA, Brevard SB, Gonzalez RP. Intraoperative
management of renal gunshot injuries: is mandatory exploration of
Gerota’s fascia necessary? Am J Surg. 2016;211(4):783-6.

74. Davis KA, Reed RL, 2nd, Santaniello J, Abodeely A, Esposito TJ,
Poulakidas SJ, et al. Predictors of the need for nephrectomy after renal
trauma. ] Trauma. 2006;60(1):164-9; discussion 9-70.

75. Wright JL, Nathens AB, Rivara FP, Wessells H. Renal and extrarenal
predictors of nephrectomy from the national trauma data bank. J Urol.
2006;175(3 Pt 1):970-5; discussion 5.

76. DiGiacomo JC, Rotondo MF, Kauder DR, Schwab CW. The role of ne-
phrectomy in the acutely injured. Arch Surg. 2001;136(9):1045-9.

77. Anderson RE, Keihani S, Das R, Hanson HA, McCrum ML, Hotaling JM,
et al. Nephrectomy is Associated with Increased Mortality after Renal
Trauma: An Analysis of the National Trauma Data Bank from 2007-2016.
J Urol. 2021;205(3):841-7.

36



Bobrek Yaralanmalari

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Brandes SB, McAninch JW. Reconstructive surgery for trauma of the
upper urinary tract. Urol Clin North Am. 1999;26(1):183-99, x.
Shekarriz B, Stoller ML. The use of fibrin sealant in urology. J Urol.
2002;167(3):1218-25.

Tillou A, Romero J, Asensio JA, Best CD, Petrone P, Roldan G, et al. Renal
vascular injuries. Surg Clin North Am. 2001;81(6):1417-30.

Knudson MM, Harrison PB, Hoyt DB, Shatz DV, Zietlow SP, Bergstein
JM, et al. Outcome after major renovascular injuries: a Western trauma
association multicenter report. ] Trauma. 2000;49(6):1116-22.

Fiard G, Rambeaud JJ, Descotes JL, Boillot B, Terrier N, Thuillier C, et
al. Long-term renal function assessment with dimercapto-succinic acid
scintigraphy after conservative treatment of major renal trauma. J Urol.
2012;187(4):1306-9.

Tasian GE, Aaronson DS, McAninch JW. Evaluation of renal function
after major renal injury: correlation with the American Association for
the Surgery of Trauma Injury Scale. J Urol. 2010;183(1):196-200.
Montgomery RC, Richardson JD, Harty JI. Posttraumatic renovascular
hypertension after occult renal injury. ] Trauma. 1998;45(1):106-10.
Heyns CE van Vollenhoven P. Increasing role of angiography and seg-
mental artery embolization in the management of renal stab wounds. |
Urol. 1992;147(5):1231-4.

Lebech A, Strange-Vognsen HH. [Hypertension following blunt kidney
injury]. Ugeskr Laeger. 1990;152(14):994-7.

Monstrey SJ, Beerthuizen GI, vander Werken C, Debruyne FM, Goris R].
Renal trauma and hypertension. ] Trauma. 1989;29(1):65-70.

Wang KT, Hou C]J, Hsieh JJ, Chou YS, Tsai CH. Late development of renal
arteriovenous fistula following gunshot trauma--a case report. Angiology.
1998;49(5):415-8.

37



