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OBJECTIVES 
• Review anatomy, physiology, and historical perspectives of the spleen 

• Describe common injury patterns of the spleen 

• Discuss options in management for splenic injury 

• Clarify specific patient presentations and outcomes at a single level-1 
institution (Reading Trauma Center) 

• Nothing to Disclose, No financial interests 



HISTORY
 Greek etymology – spleen

❖a proper working organ brings balance to the heart
❖ filtered the “bad humours” from the stomach
❖ too much “black bile” led to melancholy
❖when removed improved temperament and speed

 Advent of modern surgical techniques
❖1738 described in UK 
❖1910 Mayo writings “produces no serious results”
❖mid 1900s immune consequences in pediatric removal identified
❖preservation techniques developed

 Evolution of non-operative trauma techniques 
❖mirrors technology development

 Traumatic injury represents only 10-20% total annual operative splenectomies
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ANATOMY
 Adult spleen

❖approximately 3x8x14 cm

❖100-250 grams functional parenchyma enclosed in peritoneal capsule

 Splenic artery from celiac artery

 Short gastric vessels from gastroepiploic arcade 

❖4-10 branches

 Venous outflow

❖short gastrics to systemic circulation

❖splenic vein combines with IMV/SMV to form portal vein to hepatic circulation

 Tissue divided into 3 functional zones 

❖red pulp, white pulp, marginal pulp

4





ANATOMY
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STATISTICS OF SPLENECTOMY

• Indications for splenectomy

• 70% hematologic disorders

• hypersplenism, staging, treatment, diagnosis

• 10-20% incidental to other operations

• 10-15% trauma

7



STATISTICS OF SPLENECTOMY

• Historically

• Most common source of intraperitoneal solid organ injury requiring 
operation

• Modern imaging 

• Most common source of intraperitoneal solid organ injury (liver close), 
remains most common indication for operation

• Approximately 40% high grade splenic injuries will require operative intervention

• Approximately 15-20% adults and 5% children will fail nonoperative measures to 
require operative splenic intervention

• Special considerations

• Geographic location and hospital resources
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MECHANISM OF INJURY
• Penetrating Trauma to the spleen

• Mainstay of all types remains a simple task: 
• Identify the trajectory, determine the injury

• Which then becomes a simple question:
• To operate or not to operate?

• Tools to accomplish:
• ATLS, laboratory evaluations, imaging choices, evolving clinical 

picture of patient
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MECHANISM OF INJURY
• Blunt Trauma to the spleen

• Multiple considerations in initial evaluation
• Mechanism of impact
• Force of impact
• Vector of impact
• Anatomic associations of impact zone
• Additional areas of significant injury
• General condition at presentation

• To operate or not to operate?

10



WTA

Spleen 

Management 

Algorithm 

Update 

2016



EAST

PMG

2012

Note:

Update In 

progress



13

AAST SPLENIC ORGAN INJURY SCALE 
2018



RESOURCES 
❖EAST PMG – most recent published update 2012

❖WTA Algorithm – update published 2017

❖Both are treatment strategies 

❖Review of all literature/outcomes available at time of publication

❖Updated per organizational cycle 

❖AAST Grading scales – update published 2018

❖Combines 3 factors:  Image, Operative, Pathologic 

❖Highest of 3 criteria will become assigned grade 

❖Review of all available literature

❖Used to facilitate research, risk stratification, quality, billing/coding 

❖Grading scale does NOT address treatment strategies 



TREATMENT OF INJURY

• Observation
• Serial exams, laboratory, imaging = Clinical Vigilance 
• Failure requiring intervention

• Clinical signs of shock – BP, HR, UO
• Laboratory evidence of ongoing bleeding
• Transfusion requirement

• 60-70% within first 12 hours after admission

• 10% greater than 1 week after injury

• Reasons for failure
• Ongoing bleed
• Hematoma remodeling and breakdown
• Pseudoaneurysm formation and rupture
• Additional traumatic injury
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TREATMENT OF INJURY

 Interventional Radiology and Angioembolization

❖Diagnostic and therapeutic

❖High grade injury 

❖Active extravasation

❖ Pseudoaneurysm vs AV fistula 

❖Aggressive post-procedural monitoring

❖ Same as initial observation group = Clinical Vigilance

❖Failure requiring operative intervention

❖ Same as initial observation group

❖Anatomic considerations

❖Up to 10% failure rates reported
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COMPLICATIONS OF TREATMENT – OPERATIVE

 Postoperative complications
❖Surgical bleeding

❖Gastric distension, necrosis

❖Pancreatic injury

❖Thrombocytosis

❖Pulmonary – effusion, infection,

❖Venous Thromboembolism - DVT or PE

 Immunologic dysfunction
❖Overwhelming Post-Splenectomy Sepsis

❖ Lifetime risk 
❖Adult 0.03%

❖Pediatric 0.06%

❖Encapsulated organisms

❖Pneumococcus, meningococcus, Hemophilus

❖Vaccinations
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COMPLICATIONS OF TREATMENT – NON-OPERATIVE

• Failure of non-operative management choices

❖Risk of missing additional intra-abdominal injuries

❖Pancreas, Small bowel 5-10%

❖Cyst, abscess, pseudoaneurysm of spleen

❖Percutaneous vs operative management 

❖Vascular injury/pseudoaneurysm at access site 

❖Topical therapy vs operative management 

❖Pulmonary – effusion, infection

❖Percutaneous vs operative management 

❖Transfusion reactions

❖VTE (DVT or PE)

❖ Increasing body of evidence supports prophylaxis as soon as 24 hours!!
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CONTROVERSIES IN MANAGEMENT  
❖Overall management

❖Geriatric considerations

❖Pediatric considerations

❖Surgical management 
❖Laparoscopy? 

❖ In very selective patients – success! 

❖Angiography and embolization 
❖Routine vs selective 

❖Anatomic considerations, vascular injury, amount of hemoperitoneum 

❖Location of embolization
❖Proximal vs segmental 

❖Femoral vs Radial artery access 

❖Type of embolization material 
❖Gelfom vs coils vs alternative materials 



READING TRAUMA CENTER

Total Spleen Injury Non-operative management OR or IR Intervention Hybrid Room 

2017 48 33 15 NA 

2018 65 51 14 9

2019 54 41 13 6



QUESTIONS?

Follow up with interest or questions any time!

Shannon.foster@towerhealth.org

mailto:Shannon.foster@towerhealth.org





