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Trauma and

e Blunt splenic injury, Emergency Department to discharge: A
A == Western Trauma Association critical decisions algorithm

David V. Shatz, MD, Marc de Moya, MD, Karen J. Brasel, MPH, MD, Carlos V.R. Brown, MD,
Jennifer L. Hartwell, MD, Kenji Inaba, MD, Eric J. Ley, MD, Ernest E. Moore, MD, Kimberly A. Peck, MD,
Anne G. Rizzo, MD, Nelson G. Rosen, MD, Jason L. Sperry, MPH, MD, Jordan A. Weinberg, MD,
Alexis M. Moren, MD, Raul Coimbra, MD, PhD, and Matthew J. Martin, MD, Sacramento, California

J Trauma Acute Care Surg. 2023. 94 (3). 448-454.
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GUIDELINE

Selective nonoperative management of blunt splenic injury: An
Eastern Association for the Surgery of Trauma practice |
management guideline

J Trauma Acute Care Surg 2012; 73: S294-300

Class I: Prospective randomized studies (no references).

Class II: Prospective, noncomparative studies; retrospective
series with controls (19 references).

Class III: Retrospective analyses (case series, databases or
registries, and case reviews) (105 references).
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10.

11.

Unanswered questions

There was not enough literature available to make re-

commendations regarding the following:
1.

Frequency of hemoglobin measurements

2. Frequency of abdominal examinations
3.
4. Is there a transfusion trigger after which operative or an-

Intensity and duration of monitoring

giographic intervention should be considered?

Time to reinitiating oral intake

The duration and intensity of restricted activity (both in-
hospital and after discharge)

Optimum length of stay for both the intensive care unit
(ICU) and hospital

Necessity of repeated imaging

Timing of initiating chemical deep venous thrombosis
(DVT) prophylaxis after a splenic injury

Should patients with severe injuries/or embolized injuries
receive postsplenectomy vaccines?

Is there an immunologic deficiency after splenic embolization?
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Figure 1. Western Trauma Association algorithm for the initial evaluation and management of patients with BSI. Circled letters
correspond to sections in the associated article.
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Figure 1. Western Trauma Association algorithm for the initial evaluation and management of patients with BSI. Circled letters
correspond to sections in the associated article.
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TABLE 1. Management Guidelines for Nonoperative BSI Patients in the Days Following Admission

BSI Management Guideline
Nonoperative and Post-SAE

Low Grade High Grade
AAST Grade I and II L IV, and V
ICU No Yes—24 hours minimum
Labs (Hemoglobin-Hgb) Every 2 hours until stable =2 Every 6 hours until stable =2
Monitoring Vital signs every 4 hours Continuous heart rate and every 2 hour blood pressures

Diet Clear Liquid diet x 12 hours

DVT prophylaxis Start within 24 hours in the absence of a major
hemorrhagic component

Follow-up CT scan Clinical change or decrease in Hgb only

NPO =12 hours
Start within 24-72 hours of stable Hgb

3-5 days after injury

Discharge criteria (minimum admission time) Stable Hgb, 24 hours from injury and tolerating a diet Stable CT, stable Hgb, 72 hours from injury and tolerating a diet

Return to normal activity

2 weeks (6 weeks for all sports and strenuous activity) 4 weeks (minimum 6 weeks for all sports and strenuous activity
based on clinical judgment)

AAST, American Association for the Surgery of Trauma; NPO, not be fed.




Grade® Injury Description ICD-9 AIS-90
| Hematoma Subcapsular, <10% surface area 865.01 2
865.11
Laceration Capsular tear, <1 cm 865.02 2
parenchymal depth 865.12
Il Hematoma Subcapsular, 10-50% surface 865.01 2
area; intraparenchymal, <5 cm 865.11
in diameter
Laceration 1-3 cm parenchymal depth 865.02
which does not involve a 865.12
trabecular vessel
Il Hematoma Subcapsular, >50% surface area 3
or expanding; ruptured
subcapsular or parenchymal
hematoma
Intraparenchymal hematoma >5
cm or expanding
Laceration >3 cm parenchymal depth or 865.03 3
involving trabecular vessels 865.13
IV Laceration Laceration involving segmental or 4
hilar vessels producing major
devascularization (>25% of
spleen)
V Laceration Completely shattered spleen 865.04 5
865.14
Vascular  Hilar vascular injury which 5

devascularizes splee

Organ injury scaling 2018 update: Spleen,
liver, and kidney

Rosemary A. Kozar, MD, PhD, Marie Crandall, MD, Kathirkamanthan Shanmuganathan, MD,
Ben L. Zarzaur, MD, Mike Coburn, MD, Chris Cribari, MD, Krista Kaups, MD, Kevin Schuster, MD,
Gail T. Tominaga, MD, and the AAST Patient Assessment Committee, Baltimore, Maryland

CURRENT OPINION

2 Advance one grade for multiple int TABLE 1. Spleen Organ Injury Scale—2018 Revision

AAST

AIS

Grade Severity

Imaging Criteria (CT findings)

Operative Criteria

Pathologic Criteria

111

2

Subcapsular hematoma <10% surface area
Parenchymal laceration <1 cm depth
Capsular tear

Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma <5 cm
Parenchymal laceration 1-3 cm

Subcapsular hematoma =50% surface area;
ruptured subcapsular or intraparenchymal
hematoma 25 cm

Parenchrymal laceration =3 cm depth

Any injury in the presence of a splenic
vascular injury or active bleeding confined
within splenic capsule

Parenchymal laceration involving segmental or
hilar vessels producing =25% devascularization
Any injury in the presence of splenic vascular
injury with active bleeding extending beyond
the spleen into the peritoneum

Shattered spleen

Subcapsular hematoma <10% surface area
Parenchymal laceration <1 cm depth

Capsular tear

Subcapsular hematoma 10-30% surface area;
intraparenchymal hematoma <35 cm
Parenchymal laceration 1-3 cm

Subcapsular hematoma =50% surface area or
expanding; ruptured subcapsular or
intraparenchymal hematoma =5 cm
Parenchymal laceration =3 cm depth
Parenchymal laceration involving segmental or
hilar vessels producing >25% devascularization

Hilar vascular injury which devascularizes
the spleen

Shattered spleen

Subcapsular hematoma <10% surface area
Parenchymal laceration <1 cm depth
Capsular tear

Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma <5 cm
Parenchymal laceration 1-3 cm
Subcapsular hematoma =50% surface
area; ruptured subcapsular or
intraparenchymal hematoma =5 cm
Parenchymal laceration =3 cm depth

Parenchymal laceration involving
segmental or hilar vessels
producing =25% devascularization

Hilar vascular injury which
devascularizes the spleen

Shattered spleen
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The Journal of TRAUMAY® Injury, Infection, and Critical Care

A Survey of EAST Member Practices in Blunt Splenic Injury:

A Description of Current Trends and Opportunities for
Improvement

Paola Fata, MD, FRCSC, Linda Robinson, RN, MS, MA, and Samir M. Fakhry, MD, FACS J Trauma.2005.59(4).836-41.
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Follow-Up Abdominal CT Is not Necessary in
Low-Grade Splenic Injury

JAMES M. HAAN, M.D., F.A.C.S., SHARON BOSWELL, C.R.N.P.,, DEBORAH STEIN, M.D., M.P.H,,
THOMAS M. SCALEA, M.D,, F.A.CS.

From the R Adams Cowley Shock Trauma Center, University of Maryland School of Medicine,
Baltimore, Maryland
ATHITOTE, SEATye Am Surg 2007; 73: 13-18
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ORIGINAL ARTICLE

Delayed formation of splenic pseudoaneurysm following
nonoperative management in blunt splenic injury:
Multi-institutional study in Osaka, Japan

Takashi Muroya, MD, Hiroshi Ogura, MD, PhD, Kentaro Shimizu, MD, PhD, Osamu Tasaki, MD, PhD,
Yasuyuki Kuwagata, MD, PhD, Takashi Fuse, MD, Yasushi Nakamori, MD, PhD, Yusuke Ito, MD,
Hiroshi Hino, MD, and Takeshi Shimazu, MD, PhD, Suita, Osaka, Japan

J Trauma Acute Care Surg.2013.75(3).417-20.
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Delayed splenic pseudoaneurysm identification with
surveillance imaging

Taylor E. Wallen, MD, Katherine Clark, RN, BSN, Matthew R. Baucom, MD, Rebecca Pabst, RN, BSN,
Jennifer Lemmink, RN, MSN, Timothy A. Pritts, MD, PhD, Amy T. Makley, MD,
and Michael D. Goodman, MD, Cincinnati, Ohio

2018-2020&F #fYpiaEDE A RANBIZAZFE I Trauma Acute Care Surg 2022; 93: 113-117

TABLE 2. Description of BSI Management by Grade

Grade of Splenic Injury  Total (n)

Grades | and 1 @l Grade M _ETREF2H T A O0—CT=16.2%(C{RIEENAREE
Grade IV 61
Grade V 58 lletl'i'j# D_CT = 5:':4.4 dayS

Total 539
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TABLE 1. Management Guidelines for Nonoperative BSI Patients in the Days Following Admission

BSI Management Guideline
Nonoperative and Post-SAE

Low Grade High Grade
AAST Grade I and I1 IIL IV, and V
Follow-up CT scan Clinical change or decrease in Hgb only 3-5 days after injury

GradelI, Il - EERN(CE{EDRITNEARE
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Open access Guidelines/Algorithms

e ey en Venous thromboembolism prophylaxis in the trauma
intensive care unit: an American Association for the
Surgery of Trauma Critical Care Committee Clinical

Consensus Document
Trauma Surg Acute Care Open 2021; 6: e000643

SOLID ORGAN INJURY
What timing and agent is appropriate for VTE prophylaxis

after blunt solid organ injury? REEPSEEINESS AR (O3S S NOMERITIZ

Recommendation

In patients with blunt solid organ injury (SOI) undergoing non- &1’%73\548H§Fﬂquw(ZLMWH(:J:%
operative management, VIE prophylaxis with LMWH should

be initiated within 48 hours from time of injury in the absence VTE%B)'J'EF;ﬁyﬁ

of ongoing bleeding or other contraindications.




Southwestern Surgical Congress

Hypercoagulability following blunt solid abdominal organ
injury: when to initiate anticoagulation

Am J Surg 2013; 206: 917-922;
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ORIGINAL ARTICLE

Timing of thromboprophylaxis in patients with blunt abdominal
solid organ injuries undergoing nonoperative management

iESPREFaR ARG (CxX UL CTNOMAETT U /2322350 S RBRAFR
(EEBSME. BB, BHEES. BN OBEICAIS=3DIMEAHHIZEC)
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Immediate#* ; 48-72hr
Late#t ; 72hrBlp% VTERAER., HimlcDWTEH®
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TABLE 3. Results of Univariate and Multivariate Analysis for VTE

Univariate Multivariate
Variables OR (%% C1) P OR (5% C1) P
1P
Early Reference Reference
Intermediate 1.58 (087-2.85) 0.130 1.67(0.91-3.06) (.098
Late 391(242-6.29) <0001 3.38(205-3.50) <0001
hw s ,
Hj.m].a)tbﬁﬁ Lateggﬁ'C‘(zl:Earlyﬁd):B{nd)VTE%fﬁ
TABLE 4. Risk Factors Associated With Any Bleeding Events After NOM
Univariate Multivariate
Variables OR (%% CI) ] OR (9% Cl) J
TP
Eary 176(096-3.22) 0.068 205(111-218) 0023
Infermediate 098 (045-213) 0936 0.99(045-381) 0.986
Late Reference Reference

Early&fcidLateBn 2 {Som-1~> +
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TABLE 1. Management Guidelines for Nonoperative BSI Patients in the Days Following Admission

BSI Management Guideline
Nonoperative and Post-SAE

Low Grade High Grade
AAST Grade I and Il L IV, and V
DVT prophylaxis Start within 24 hours in the absence of a major Start within 24-72 hours of stable Hgb

hemorrhagic component

GradeI,II —HinH R FNE24hr I (CEHTA
Gradell,IV,V —-Hb{ETRITNE24-72hrICHE
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Early discharge after nonoperative
management for splenic injuries:
increased patient risk caused by late

failure?

Surgery.2007.142(3).337-42.

NOM failure 36/499 (7%)

Table II. Comparison between early and late failures

Grade of Hospntal stay
Age =65 Hematocrit splenie injury Preoperative blood after operation
years upon admission on CT FANY transfusion =2 units (days)
EF (n = 26) 11 (42%) 365 38 +1 29 + 12 8 (32%) 20 = 22
LF (n = 10) 1 (109%) 376 35+1 24 + 10 6 (60%) 18 = 26
Pwvalue 07 .86 31 28 13 89

EF ; ABE3BHBIAICOP 264
LF ; ABc4B L% (COP 104

(5%)
(2%) SOBEHIIAFEF
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TABLE 1. Management Guidelines for Nonoperative BSI Patients in the Days Following Admission

BSI Management Guideline
Nonoperative and Post-SAE

Low Grade High Grade

AAST Grade I and 11 HL IV, and V

Discharge criteria (minimum admission time) Stable Hgb, 24 hours from injury and tolerating a diet Stable CT, stable Hgb, 72 hours from injury and tolerating a diet

Gradel, II —HbZ&ZE
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JTrauma. 2009:;66(6):1531-1538.
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Table 2 Return to(Light Activity)Recommendations

Percent Response By Injury Grade

Recommendation
No instruction
Immediate

<2 weeks

4-6 weeks

2 months

=3 months

-1l
2.5
9.3
23.1
30.22
3.7
1.1

I
1.6
2.1
29.6
20.8
8.9
6.9

V=V
2.7
1.3

22.4

48

10.4

15

J Trauma.2005.59(4).836-41.
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JTrauma. 2009:;66(6):1531-1538.
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Table 3 Return t;étrenuuus Activity ;

Recommendations
Percent Response By Injury Grade
Recommendation |11 1l V-V
Mo instruction 16 1 3.6
=<4 weeks 74 48.6 35.2
2 months 22.3 42.7 44.3
=3 months 1.8 7.5 16.9

J Trauma.2005.59(4).836-41.
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JTrauma. 2009:;66(6):1531-1538.
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Table 4 Return tuZEull ActivitvSRecﬂmmendatinns

Percent Response By Injury Grade

Recommendation =l 1l V-V
MNo instructions 1.9 1.6 3.7
<6 weeks 37.6 19.8 14.6
2-3 months 39.3 56.04 45.8
4-6 months 19.66 19.2 31

=6 months 1.5 3.3 4.87
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TABLE 1. Management Guidelines for Nonoperative BSI Patients in the Days Following Admission

BSI Management Guideline
Nonoperative and Post-SAE

Low Grade High Grade
AAST Grade I and Il L IV, and V
Return to normal activity 2 weeks (6 weeks for all sports and strenuous activity) 4 weeks (minimum 6 weeks for all sports and strenuous activity

based on clinical judgment)

GradeI,II — 2)8[E &5
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