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WE LEARN MORE FROM MISTAKE
THAN FROM SUCCESS

“The Making of Surgeons”

William A Nolen MD 
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EMERGENCY VASCULAR SURGERY 

• Acute Limb Ischemia  ( ALI )

• Rupture Abdominal Aortic Aneurysm ( rAAA )

• Vascular Injury 

• Acute Deep Vein Thrombosis 

• Acute mesenteric artery occlusion 

• Acute aortic dissection
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ACUTE LIMB ISCHEMIA

• ALI is defined as sudden loss of limb perfusion, and the term is applicable up to 2 weeks after event 

• Amputation rate 10-30%  , mortality rate 15-20 % .

• Presentation : “five Ps” ( 6 ) pain, pallor, paresthesias, paralysis, pulselessness, poikilothermia

• Most common site  : Common femoral artery

• Staging : Rutherford classification 

• Initial management : Heparin ( after test for hypercoagulability investigation 

• Treatment : Surgical embolectomy – Thrombectomy

• Complication : - Limb amputation 

- Reperfusion syndrome 

- Compartment syndrome Schwartz’s Principles of Surgery 11 ed 2019 p 952-957 Pitfalls in Emergency Vascular Surgery : Sopon Jirasiritham M.D. Slide 12/83



5 COMMON PITFALLS IN ALI

• 1. Diagnosis 

• 2. Investigation 

• 3. Treatment 

• 4. Procedure 

• 5. Post operative complication

• 6. Amputation 

• 7. Endovascular treatment 

• 8. Thrombolysis 
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5 COMMON PITFALLS IN ALI

• 1. Diagnosis : Miss diagnosis , Over diagnosis , Confused diagnosis 

• 2. Investigation 

• 3. Treatment 

• 4. Procedure 

• 5. Post operative complication

• 6. Amputation 

• 7. Endovascular treatment 

• 8. Thrombolysis 

- Confused with critical limb ischemia 

- Confused with gangrene 

- Confused with infection ( diabetic )

- Refer without full PE of pulse
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5 COMMON PITFALLS IN ALI

• 1. Diagnosis : Miss diagnosis , Over diagnosis , Confused diagnosis 

• 2. Investigation : No need for timing angiography ( Rutherford 2B ) , Doppler signal, 

• 3. Treatment 

• 4. Procedure 

• 5. Post operative complication

• 6. Amputation 

• 7. Endovascular treatment 

• 8. Thrombolysis 
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SEVERITY OF ISCHEMIA: 

( RUTHERFORD’S CLASSIFICATION )
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5 COMMON PITFALLS IN ALI

• 1. Diagnosis : Miss diagnosis , Over diagnosis , Confused diagnosis 

• 2. Investigation 

• 3. Treatment : Embolism vs Thrombosis , Delayed initial Heparinization , LMWH , NOAC 

• 4. Procedure 

• 5. Post operative complication

• 6. Amputation 

• 7. Endovascular treatment 

• 8. Thrombolysis 

Pitfalls in Emergency Vascular Surgery : Sopon Jirasiritham M.D. Slide 20/83



5 COMMON PITFALLS IN ALI

• 1. Diagnosis : Miss diagnosis , Over diagnosis , Confused diagnosis 

• 2. Investigation 

• 3. Treatment : Embolism vs Thrombosis , delayed initial heparinization , LMWH , NOAC 

• 4. Procedure : Backflow bleeding , Fogarty catheter complication , Completion angiogram 

• 5. Post operative complication

• 6. Amputation 

• 7. Endovascular treatment 

• 8. Thrombolysis 
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5 COMMON PITFALLS IN ALI

• 1. Diagnosis : Miss diagnosis , Over diagnosis , Confused diagnosis 

• 2. Investigation 

• 3. Treatment : Embolism vs Thrombosis , delayed initial heparinization , LMWH , NOAC 

• 4. Procedure : Backflow bleeding , Fogarty catheter complication , Completeness angiogram 

• 5. Post operative complication : Reperfusion syndrome , Compartment syndrome , delayed amputation 

• 6. Amputation 

• 7. Endovascular treatment 

• 8. Thrombolysis 
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POST OPERATIVE MANAGEMENT

• Heparinization: indication 

• cannot correct etiologic cause: AF, hypercoagulable state

• poor run off

• re do operation

• Observe pulse closely : Manual and Doppler 

• Monitor compartment syndrome : swelling , pain 

• Monitor reperfusion syndrome : hyperkalemia , acidosis 
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After 15 minutes ,

30  Amputations have been done 

There  is  one  Amputation every 30 seconds in the world 
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Mortality rate 3-5 % Mortality rate 50 % 

rAAA
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RUPTURED ABDOMINAL AORTIC ANEURYSM

• One of the THREE most cruciating abdominal pain

• Mortality  rate :  10-fold than elective repair,53-65.9 % ( USA –UK ) ,         

EVAR ↓ MR 4.2 – 14 %        (  EVAR vs OR : 33.8 vs 47 % )

Postoperative MR 42 % :- MI, Colon ischemia , AKI , SCI ,  MOF   

• A contained rupture – rupture  confined to the retroperitoneal space 

• A free rupture – rupture directly into the peritoneal cavity. 

• Symptomatic  AAA: acute expansion of the wall, intramural hemorrhage,

wall degeneration, or bleeding into the thrombus -prelude to rupture require 

rapid / urgent diagnosis and urgent management 

Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 944
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RUPTURED ABDOMINAL AORTIC ANEURYSM

• Clinical Features : Triad of Abdominal pain , hypotension , pulsatile mass  ( 9 vs 34% )

• 23 % correctly diagnosed by the first physician 

• The most common misdiagnosis : renal colic , perforated viscus , diverticulitis 

• Investigation : Plain abd.  X-Ray  90 % - 65% cal aortic wall , 75 % psoas shadow 

• Presence of pulsatile mass :26% of misDx group vs 72% of correctly diagnosed group

• Ultrasonography , CTA ( sense 77% spcf 100 % ) - Timing : 25 minutes  

• Permissive Hypotension : 70-80 systolic pressure

Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 944
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Clinical Predictors of Aneurysm Rupture

Aneurysm diameter (expansion)

 Smoking

 Hypertension

 Female sex

Aneurysm morphology

 COPD

Choke et al EJVES 2005
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A . Frank rupture of an infrarenal abdominal aortic aneurysm with contained 

extravasation ( arrow ) 

B. Comuted tomografphy scan of a ruptured abdominal aortic aneurysm. 

No contrast material was used , the scan was done for diagnosis of renal colic 

Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 944
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Rutherford’sVascular Surgery
and Endovascular Therapy 9th ed ,2019 : 944
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COMPLICATIONS AFTER REPAIR RAAA

 Local complications

 Post-op bleeding

 Limb ischemia

 Colonic ischemia

 Paraplegia and paraparesis

 Systemic complications

 Respiratory failure

 Renal dysfunction

 Irreversible shock

 Cardiac complications

 Liver failure
 MOF

Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 944
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5  COMMON PITFALLS IN RAAA

• 1. Diagnosis :

• 2. Investigation 

• 3. Treatment :

• 4. Procedure :

• 5. Endovascular treatment 

• 6. Post operative complication 
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5 COMMON PITFALLS IN RAAA

• 1. Diagnosis : Miss diagnosis , Confused diagnosis , Over diagnosis 

• 2. Investigation 

• 3. Treatment :

• 4. Procedure :

• 5. Endovascular treatment 

• 6. Post operative complication 

One of the : 

- Catastrophic situation of acute abdomen

- Agonizing pain 

- Timing : Masking phase 
- Timing limitation 
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5  COMMON PITFALLS IN RAAA

• 1. Diagnosis :

• 2. Investigation : wasting time ,before or after transfer ,   ineffective protocol , 

• 3. Treatment : 

• 4. Procedure :

• 5. Endovascular treatment 

• 6. Post operative complication 
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5  COMMON PITFALLS IN RAAA

• 1. Diagnosis :

• 2. Investigation

• 3. Treatment : Management :- relatives , consciousness, systolic pressure , blood component . 

coordination – ER , OR , Gen Anesthesia , surgical team , blood component , 

equipment

• 4. Procedure :

• 5. Endovascular treatment 

• 6. Post operative complication 
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5  COMMON PITFALLS IN RAAA

• 1. Diagnosis :

• 2. Investigation 

• 3. Treatment :

• 4. Procedure : Graft , Easy thing done firs- iliac  . Beware  adjacent vein :- IVC , iliac vein . 

• 5. Endovascular treatment 

• 6. Post operative complication 
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5  COMMON PITFALLS IN RAAA

• 1. Diagnosis :

• 2. Investigation 

• 3. Treatment :

• 4. Procedure :

• 5. Endovascular treatment 

• 6. Post operative complication :  perioperative care , Postoperative MR 42 % :- ACS , SCI ,

Colon ischemia , MI, AKI , MOF   

Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 944
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Vascular Injury 
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VASCULAR INJURY 

• Vascular Injury : Accident , Assault , Iatrogenic

• Persistent Hypotension : 5 sources – scalp , chest , abdomen , pelvis , extremities

• FAST , CXR , Pelvic X-Ray , CT

• Hypotensive resuscitation : SBP < 90 mmHg in arterial injury , > 100 mmHg in BI 

• Mechanism/Pattern / Direction  of  injury  

• Blunt trauma – multiple injury , velocity , height   

• Penetrating injury- wounding agent , high velocity GSW , SGW ( 2000)

• Iatrogenic injury – consultation – anatomy recall , how to control 
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VASCULAR INJURY 

• Intraoperative percutaneous arteriography or cut down technique

• Patients with palpable thrill or audible bruit- AV fistula – not emergency situation 

• Multiple life-threatening injury : Brain , Abdomen , Vascular – Temporary

control hemorrhage and temporary intra-arterial shunt ( only when needed)  

• Avoid external bleeding by direct pressure on wound without tourniquet 

• Two separate incision to obtain proximal and distal control before entering the 

hematoma

• Post operative - Compartment syndrome 
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Schwartz’Principles of Surgery 11th ed ; 
2019: 184
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VASCULAR INJURY 

HARD SIGNS                                                    SOFT SIGNS 

1.  Pulsatile hemorrhage                            1. History of Hemorrhage

2.  Expanding hematoma                            2. Wounds unexplained hemorrhagic Shock

3.  Bruit of thrill over area of injury           3. Neurologic deficit proximity to vessels

4.  Absent extremity pulses                         4. High risk fracture, dislocation , penetrating

5.  Arterial pressure index < 0.9                      wound. 

Rich’s VascularTrauma 3rd ed 2016, p 39
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INDICATION FOR ANGIOGRAPHY IN

EXTREMITY TRAUMA

No severe ischemia , less than 6 hours after event

- Unclear location of vascular injury 

- Extensive soft tissue injury 

- Fracture or dislocation ( compression )

- Trajectory parallel to an artery 

- Multiple wound 

- Short gun wound 

- Peripheral arterial disease 
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Schwartz’Principles of Surgery 11th ed ; 
2019: 207
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INDICATION FOR CT FOR VASCULAR INJURY

Schwartz’Principles of Surgery 11th ed ; 
2019: 203
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PRINCIPLE OF REPAIR VASCULAR INJURY 

• Control bleeding :- local , direct , specific  pressure

• Proximal and distal control – well planned 

• Local intravascular heparinized saline ( 50 u / ml )

• Repair with appropriate material ( 50/60 polypropylene )

• Vascular shunt if necessary  ( associated injury )

• Venous injury : ligation , pressure packing , repair 
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Temporary arterial shunt for damage control in hemodynamic unstable patient

Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 2396
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VASCULAR INJURY

SALVAGE VS AMPUTATION

Indication for limb salvage : 

• 1. Less than 6 hours “ Magical time” from the point of injury  90 % salvageable

• 2. Less Than 30 % of soft tissue loss 

• 3. Bone shaft is in continuity – can be fixed 

• 4. Major nerve damage can be repairable – less than 2-3 cm loss

• 5. Vascular reconstruction is able to be covered by  soft tissue  

Rich’s VascularTrauma 3rd ed 2016, p 263 
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MANGLED EXTREMITY SEVERITY SCORE (MESS)
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Rutherford’sVascular Surgery and Endovascular Therapy 9th ed ,2019 : 2420

Vascular Injury in Mangled Extremity 

MESS > 7 correlates well with Primary Amputation
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COMPARTMENT SYNDROME

High risk  : 

1. Delay or prolong treatment for 4-6 hours before inflow 

2. Hypotension : systemic – resuscitation , in field

3. Crush injury 

4. Arterial and venous injury 

5. Ligation of artery and vein 

6. Disproportionate pain , tense , swelling 

7. Fasciotomy when compartment pressure > 35 mmHg

Feliciano DV: Trauma Surg Acute Care Open 2017;2:1-8
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5 COMMON PITFALLS IN VASCULAR INJURY 

• Dignosis

• Investigation 

• Time

• Treatment and Surgical Technique 

• Postoperative complication 
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5 COMMON PITFALLS IN VASCULAR INJURY 

• Dignosis : History , Physical examination , awareness , 

• Investigation 

• Time

• Treatment and Surgical Technique 

• Postoperative complication 
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5 COMMON PITFALLS IN VASCULAR INJURY 

• Dignosis

• Investigation : On table angiography , Doppler , CTA ,  

• Time

• Treatment and Surgical Technique

• Postoperative complication 
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5 COMMON PITFALLS IN VASCULAR INJURY 

• Dignosis

• Investigation 

• Time : diagnosis , refer time – heparin  , intervention – surgery 

• Treatment and Surgical Technique

• Postoperative complication 
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5 COMMON PITFALLS IN VASCULAR INJURY 

• Dignosis

• Investigation 

• Time

• Treatment and Surgical Technique :

decision making – salvage vs amputation  , preparation – draping - exposure ,  

equipment , proximal and  distal control , backflow , too long operative time , 

temporary shunt –when needed, spasm vs intimal injury , completion angiography 

.

• Postoperative complication 
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5 COMMON PITFALLS IN VASCULAR INJURY 

• Dignosis

• Investigation 

• Time

• Treatment and Surgical Technique 

• Postoperative complication : reperfusion syndrome , compartment syndrome , 

associated injury 
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PATHOPHYSIOLOGY OF VASCULAR INJURY 

• Systemic Effects
• Blood Loss

• Hypotension / Shock 

• Renal Failure 

• Region and Local Effects
• Regional Ischemia 

• Reperfusion Injury 

• Rhabdomyosis

• Compartment Syndrome 

• Thromboembolism
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WORST PATHOPHYSIOLOGIC OUTCOME

•Hemorrhage : Threatening to life 

• Ischemia :        Threatening to limb

Save life before limb 

Save all limb if possible 
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TAKE HOME MESSAGE

• Diagnosis : awareness, history , PE-pulses , appropriate timing investigation 

• Decision Making : timing , refer , protocol , damage control , relatives  

• Perioperative care :  anticoagulant , antibiotics, postop complication 

• Surgical technique : exposure , good control , meticulous technique  

Consult vascular surgeon when needed 
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Thank  You
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Thank  You
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