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Non-operative management (NOM) with or without arterial embolisation has
become the standard treatment for splenic injuries. In children, the complication
rate after splenic trauma is rated from 0% - 8%, with a failure of NOM of almost
0% (Frumiento, Emery, Lynch, Hiraide, Minarik): Emery at al. studies 68 childen
and adolescents with splenic injuries grade 1- 3 (Brick and Mirvis classification,
grade 3: parenchymal involvment > 50% or laceration > 3 cm) with ultrasound at
6 weeks intervals to document injury healing. They did not find any complications
apart from two cysts, one of them decreasing. Lynch et al report no complications
in 58 children with ultrasound follow-up until complete healing. Frumiento at al
reported 3 spleen-related complications in 40 patients: Two pseudoaneurysms,
both detected two weeks after injury with routine follow-up before discharge,
thrombosed spontaneously and one abscess, found on CT seven days after injury
was treated with drainage. In summery, in hemodynamically stable children, no
routine follow-up is recommended, except, when a pseudoaneurysm (PSA) is
found on initial imaging: In this case, a follow-up after two-three weeks may be
feasible to document the thrombosis of the lesion.

In adults, the failure rate of NOM is reported from 3- 31%. The most common
causes of failure are clinical evidence of ongoing bleeding, increasing volume of
hematoperitoneum on CT and missed injuries. Bee et al. reported an increased risk
for NOM in patients with age > 55 and for injuries grade 3-5. The study by Davis
et al. found 22 patients with NOM failure, 7 because of PSA that could not be
treated percutaneously, 7 because of clinical evidence of bleeding, 6 for worsening
of CT findings, one for missed injury and one for splenic infarction. Interestingly
in this paper, most of the PSA were found on follow-up CT (23 out of 31; 76%). It
is unfortunatly not mentioned why follow-up CT was undertaken. Failures of
NOM increased with higher grade injuries in this study.

Lawson and Lyass studied the effect of follow-up CT on treatment: They conclude
that there is no need for follow up in low-grade injuries or hemodynamically
stable patients. Haan et studies the clinical outcome of 110 patients with low-grade

injuries (1-2). All patients underwent repreated CT 48h after admission and there
were no vascular delayed injuries detected. All patients were treated with
observation. The authors conclude that there is no need for follow-up CT in lowgrade splenic injuries.

In order to detect radiological signs that can lead to failure of NOM, at Ullevål
University Hospital we recommend a follow-up examination 3-5 days after
admission or at transfer to another hospital in grade 3-5 injuries and in all
embolised patients. Signs of increasing hematoma or free fluid in the abdomen, a
PSA or contrast extravasation should immediately lead to angiography. In a
comparative study between contrast enhanced ultrasound (CEUS) and CT in
follow-up after splenic trauma, CEUS had similar detection rates for grading of
intraparenchymal

lesions

and

infarctions

as

CT

(31/32

and

17/18,

Dormagen et al.).

Federle points out the clinical importance for the physician to get a confirmation
of the healing process of the injury. Also at our institution, the surgeons are
interested in at least one follow-up study of grade 3-5 injuries after discharge from
the hospital, most often approximately 2 moths after the trauma.

Apart from signs of bleeding or rebleeding that may leed to NOM failure, it is
important for the radiologist to be familiar with other complications: Infarction
after central or distal embolisation is common as is intraparenchymal air. Only in
combination with clinical signs and an air-fluid level, intraparenchymal gas should
be considered as abscess formation (Kileen et al, Haan et al.).

Literature:
1: Emery KH, Babcock DS, Borgman AS, Garcia VF. Splenic injury diagnosed with CT: US follow-up and
healing rate in children and adolescents. Radiology. 1999 Aug;212(2):515-8.
2: Frumiento C, Sartorelli K, Vane D. Complications of splenic injuries: expansion of the nonoperative
theorem. J Pediatr Surg. 2000 May;35(5):788-91.
3: Lynch JM, Meza MP, Newman B, Gardner MJ, Albanese CT. Computed tomography grade of splenic
injury is predictive of the time required for radiographic healing. J Pediatr Surg. 1997 Jul;32(7):1093-5;
discussion 1095-6.
4: Hiraide A, Yamamoto H, Yahata K, Yoshioka T, Sugimoto T. Delayed rupture of the spleen caused by an
intrasplenic pseudoaneurysm following blunt trauma: case report. J Trauma. 1994 May;36(5):743-4.
5: Minarik L, Slim M, Rachlin S, Brudnicki A. Diagnostic imaging in the follow-up of nonoperative
management of splenic trauma in children Pediatr Surg Int. 2002 Sep;18(5-6):429-31. Epub 2002 Apr 24.
6: Bee TK, Croce MA, Miller PR, Pritchard FE, Fabian TC. Failures of splenic nonoperative management:
is the glass half empty or half full? J Trauma. 2001 Feb;50(2):230-6.
7: Davis KA, Fabian TC, Croce MA, Gavant ML, Flick PA, Minard G, Kudsk KA,
Pritchard FE. Improved success in nonoperative management of blunt splenic injuries:
embolization of splenic artery pseudoaneurysms. J Trauma. 1998 Jun;44(6):1008-13; discussion 1013-5.
8: Lawson DE, Jacobson JA, Spizarny DL, Pranikoff T. Splenic trauma: value of follow-up CT.
Radiology. 1995 Jan;194(1):97-100.
9: Lyass S, Sela T, Lebensart PD, Muggia-Sullam M. Follow-up imaging studies of blunt splenic injury: do
they influence management? Isr Med Assoc J. 2001 Oct;3(10):731-3.
10: Haan J, Mirvis S: Follow-up abdominal CT is not necessary in low-grade splenic ijury. Annual meetinf
of the American Association for the Surgey of Trauma, Atlanta, USA 2005 (Poster).
11: Federle MP. Splenic trauma: is follow-up CT of value? Radiology. 1995 an;194(1):23-4.
12: Dormagen J, Gaarder C, Meyerdierks O, Drolsum A, Kløw NE: Baseline and contrast enhanced
ultrasound after splenic embolisation in trauma patients. A prospective study with CT. Annual meeting of the
European Society of Gastroabdominal Radiology (ESGAR) Florence 2005 (abstract).
13: Dormagen JB, Gaarder C, Sandvik L, Naess PA, Kløw NE.
Intraparenchymal Doppler ultrasound after proximal embolization of the splenic
artery in trauma patients.Eur Radiol. 2008 Feb 15; [Epub ahead of print]
14: Killeen KL, Shanmuganathan K, Boyd-Kranis R, Scalea TM, Mirvis SE. CT findings after embolization
for blunt splenic trauma. J Vasc Interv Radiol. 2001 Feb;12(2):209-14.
15: Haan J, Bochicchio G, Kramer M, Scalea T. Air following splenic embolization: infection or incidental
finding Am Surg. 2003 Dec;69(12):1036-9; discussion 1039-40.

