Splenic Injury 2010

AAST Injury grading scale

Splenic Anatomy

m [ ocated under diaphragm on left —

supctior, lateral
m Splenic astety and vein run along supetior

det of pancreas
oinates from celiac trur
inl combines with SIMV. to) form! postal vein

m Splcen also supplicd! by short gastric astetics

fromi vascular arcade of stomach

Splenic function

m Red pulp
Filter old red blood cells
Captute of bacteria
Bacterial 2 S ted' to lymphocyt cent whil
pulp;
hite pulp
7 filled with lymphocy ch produce
immunoglobulins
Production of opsonins

Complement activa

History

m Splenectomy first mentioned in mid 16t century:
m Bessel-Hagen reported 57 splenectomies for ruptuticd
spleen in German literature 1 1900/ (etiology unknowwn)
Council (1942); Splencctomy “in the
American Expedit: Fotce in

)

mortality of practically 10!




History

u WAV — mottality of splenectomy decteased to

10—20%

m 1900/— Hirst repott of splenorthaphy (Mayo)

m 1968 — Hirst publication describing non-
operative management

m 1995 — Hirst repotted seties of

angioembolization

Management options

m| Splencctomy;

m| Splenorraphy

Evaluation

ay & breathing always come first
m Spleen can come into play as  eatly as
“Citculation™
m Most penctrating splenic injuries requitc
lapatrotomy;
m [yaluation for blunt trauma

Diagnostic peritoneal lavage

Splenectomy

m Definitively treats splenic injury

m Usually tesults in cessation of bleeding

u| Non-opetative management m Complications
u| Angioembolization Harly

m Post-op bleeding

u [nfection
Late

u| Adhesions| / bowel obstruction

m Oyerwhelming post-splencctomy infection (OPSI)

Splenottaphy Non-operative management

m [irst described in pediatric patients as a response
to OPSI

m Upadhyaya ct al (1968)— Surgery, Gynecology,
and! Obstetrics, (Journal of American College of

m First described in children
u| Vatious techniques
BHlectrocautery:
PRartial resection

Splenic wrap Surgeons)




Non-operative management

m Bedrest

m Setial lalbs

m Secrial abdominal exams
1 NPO

u How long?

Velmahos (2000)

Retrospectiy W, ofi non-op spleens
105 patients total

55 sclected! for non-operative management:
4876 successtul

FFactors independently associated with failuse

ter than 1 unit prbe

Peitzman (2000)

m 60.9% of failutes within first 24 houts

Studies

clmahos et all (2000)
m Peitzman / EAST study (
m Miers et al (2000)
m Smith et al (2007)

Peitzman (2000)

m Retrospective, multi-institutional study
noiocmbolization rately used
m Moxtality

m Dircct to) OR more severely injured
m Failure off non-op management increased
significantly with grade of injuty

Myers et al (2000)

m Retrospective review of blunt splenic injurics

m No angioembolization
8 NOM successful in 94%

m Same success in age >55




Smith et al (2007) Smith - Failures

m Retrospective NTDB review to determine m [ailure time ranged frtom 2 houts to 368 days
length of observation necessary m 950 of failures occurred within 72/ houts
u 1999 — 2004 m Day 14: 97% of failures
u No mention of angiocmbolization m Day 30: 99.5% of failures
= 897 initially managed non-operatively m [ncreasing grade associated with higher failuse
) SUICCESS) fate rates| (grades 1 and! 2; similar)

u| No mortality difference between succeesstul and
failed non-op management

[H|Hehremany

Angioembolization Sclafani et al (1995)

m Rationale: Non-surgically control atterial m [irst series published in literature
blecding inlan attempt to) inctease tates of m 150 non-operative spleens

successtul non-operative management .
I “5 1 60 underwent embolization

1 Can embolize either main splenic attety ot
5 . I ) y m 98.5%0 salvage rate
sclectively embolize smaller distall vessels -
m| Complications
55

Spleen: bleeding, infection, infatction, coil migration

Procedural: artetial dissection

[HHehnemans

Cocanour et al (2000) Haan et al (2001)

m Retrospective review of non-operative spleens in m Stable patients consideted for NOM
age greater vs. less than 55 m [Laparotomy at discretion of surgeon for head
m| Previous theoties held that NOM injuty, age, associated jurics

contraindicated in age>55 m Celiac angio on alll patients with splenic injusy
Older spleeniless likely to stop bleeding CT scan

Olderadults tolerate bleeding pootly m Embolization if angio positive

m Angioe ization used's 49/ ¢ oy :
Angioembolization used selectively m (4% operated on immediately

m Owerall failure rate 1 8 36% underwent aneic

m No difference between age groups

[HHehnemens



Haan (2001) Haan (2001)

fe negative m Of note, 64%0 opetrated on despite only 12

8% tequiredlapatotomy fot bleeding presenting with hypotension

Non-op) salvage rate 93% i this| group
m| 3256 embolized

quited laparotomy: Neurologic injurics

9296 non-operative salvage rate m Overall, improved splenic salvage compated to

m 10% of angiogram paticnts underwent repeat AST study
angio, with none tequiting lapatrotomy;

[H|Hehremany

Western Trauma study (2003) Western Trauma (2003)

Retrospective from 4 centers
Did not include paticats who went straight to, OR!
156/ paticnts lajor complication fate 2009
All'patients embolized Bleeding;
No attempt to, protocolize catic Infection
Opyerall splenic salvage rate 879 Missed injuty

decreased with increasing stade, thou: Complications did not afiicct salvage

statistically not significant

14 re-angi re-cmbolized, all sal

Grade 4,5 had greater: than 80170 salvage rate Significantly improved! splenic salyz

m than EAST Study

Haan et al (2004) Smith et al (2006)

Retrospective teview More data from one of thi study institutions

Mid-study became mote selective regarding who underwent Stable patients taken for angio/if blush onl CT'scan, or
gio ongoing bleeding

Noticed low yield in low gtade injurics 41 patients embolized

e instibutionsl protocl Owerall failure rate of NOM was 1

ed with increasing grade ..
Increasing fai

0 salvage _
and non-cml

study

Only statistically cant martker of failure was AV fistula

[HHehnemens




Wu et al (2007) Duchesne et al (2008)

Angioembolization for contrast extravasation ot = 154 patients with splenic injury and contrast extravasation

large hemoperitoncum Lwogroups
) - 5 Barly years splencctomy
Compated! to group before angio : .

= = gioembolization

ILater
Patients with additional intra-abdominal injuty; = Results
excluded No difference in transfusion (5.1 v 7.9 units),
No mortality difference (18%0 v 149

Better non-op success inl group undergoing , o
= 2 = Hospital ILOS similar (16.1 v 14.1 days)

angioembolization

Small study;

[H|Hehremany

McCray et al (2008)

Retrospective teview of non-op spleens 2002 — 2007 el o et al (200
Primarily to determine length of observation necessaty Repeat CT'24 — 48 hours
Contrast blush: embolization ot operation

Bedrest with scquential hemoglobin checks until stable vsitive CT
At least 24 he

. - All did sell but nothing to compate to
At least 30/ houts for :

= , m Sharma et al (2005)
Opverall non-op success rate 965
Repea did not change management:

4 of 15 failures within 48 =
[ ORI Hailliees Withinl 451 All'who were taken to OR after repeat: €

Concluded! €

Overwhelming Post-splenectomy
Infection (OPSI)

m [iirst described by King and Shumaker in 1952 m Duc to encapsulated organisms
in pediatric paticnts 600 pACUMOCOCCUS

or

m [urther descrilyed by Singer ini 1973 Capsular polysacchatides
orries led to development of splenic saly m Presents with fever, brief URT
strategics m Progresses quickly to shock, DIC, Multi-system
failure

m Mortality approximately 50%




OPSI

m Muchiless common than otiginally thought
u Cullingford et al (1991)
628 trauma paticnts with splencctomy;
Incidence of OPSI was 0:21 per [PeLSOn-y
4296 occutred =5 yeats after splencctor
m According to EAST study, lifetime
afitet: splencctomy for thauma 1s 2

1| No prospective data

So what should I do in real life?

m Penetrating — operate selective management

m Blunt

ation iff angio positive

m Bedrest, setial labs, physical exam

OPSI — curtent recommendations

m Immunize within 2 wks
m| Vaccines
Polyvalent pneumococeal vaccine (PP
Hi. Influenza type b
Meningococcal polysaccharide vaccine
m Re-vaccination

Recommended at 5 yeats| for high-isk




