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Upper Abdominal Surgery
Focus on oncologic surgery
E id i lEpidemiology
Preoperative assessment
Intraoperative hemodynamic 
derangements
Fluid management
Respiratory complications
Anesthesia / analgesia

Operations
Colon Cancer
P ti  CPancreatic Cancer
Renal Cell Carcinoma
Hepatic Metastases
Transhiatal esophagectomy
Not the endocrine proceduresp
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Surgeons/hospitals that do more of these 
procedures have lower mortality
Related to lower complication rates.Related to lower complication rates.
More so for cancer operations than CV

% mortality

procedures / yr
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Does “less-invasive” surgery 
change these considerations?

Conventional esophagectomy 

http://www.med.kyushu-u.ac.jp/surgery1/naisikyou/open-e.jpg
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Throracoscopic esophagectomy 

http://www.med.kyushu-u.ac.jp/surgery1/naisikyou/laparo-e.jpg

Robotic Assisted Transthoracic Esophagectomy. 
Society of American Gastrointestinal Endoscopic Surgeons, 

Denver, Colorado. April 2004. 
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Many patients are elderlyMany patients are elderly

With significant 
medical medical 

comorbidity
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14 deaths (6%) in 226 patients. 
Preoperative variables

Cholangitis
creatinine > 1.3 mg/dLg/
total bilirubin > 6 mg/dL

Operative variables
EBL > 3000 ml
Vena cava resection
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Can anesthetic management 
reduce complications and 

i t ?improve outcome?

Preoperative Evaluation
Maintaining vital organ perfusion
Stress reduction and analgesia

Fluid management
Normovolemic hemodilution for hepatic 
resectionresection
Low CVP for hepatic resection
Goal-directed fluid resuscitation
Colloid vs. crystalloid
How to monitor adequacy of resuscitation?
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Normovolemic hemodilution

Normovolemic Hemodilution

78 “healthy” patients with Aline, CVP, ST segs
ANH via 8.5 F introducerANH via 8.5 F introducer

Hct = 40.5 ± 2.7 to 23.5 ± 1.2%
Average blood off = 2,020 Average blood off = 2,020 ±± 412 ml412 ml
Hetastarch 20 ml/kg, 5% albumin via 2 large 
bore PIV

2,210 ±458 ml 
No significant changes in MAP, HR, ST segs
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Ann Surg 248(3), 2008, pp 360-369
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ANH for hepatic resection

• Patients randomized
• Goal: CVP < 5 mmHg• Goal: CVP < 5 mmHg

o Fluid restriction
o Morphine, NTG

• Arterial lines
o ABG and Hct q 30 min

Ann Surg 248(3), 2008, pp 360-369

ANH Protocol

Blood was withdrawn through central venous 
catheters into standard blood collection bagscatheters into standard blood collection bags
• Baxter-HC/Fenwal Autologous Blood Collection Kit 

Stored at room temperature 
• In the operating room
• Labeled with the patients': p

o name 
o medical record number
o date of birth 
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All patients

Ann Surg 248(3), 2008, pp 360-369

Patients EBL > 800 ml

Ann Surg 248(3), 2008, pp 360-369
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Ann Surg 248(3):360-369, 2008

Does transfusion 
promote metastases?
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Local recurrence

Busch OR, et al: Blood transfusions and local tumor 
recurrence in colorectal cancer: Evidence of a 

noncausal relationship. Ann Surg 1994; 220:791-7

Bigger tumors bleed more?
Therefore, more transfusion?

Or is the transfusion itself bad?Or is the transfusion itself bad?
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Anesthesiology:109(6)December 2008pp 989-997 

Anesthesiology:109(6)December 2008pp 989-997 
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Surgery is bad, transfusion is 
badbad

The combination is worse!

Anesthesiology:109(6)December 2008pp 989-997 
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Does old blood cause 
hypoperfusion, tissue hypoxia?

Bad old blood
Exchange transfusion with RBC after 60% 
isovolemic hemodilution to Hct =18 %isovolemic hemodilution to Hct =18 %
Stored RBCs (28 days in CPDA) 
Stored RBCs reduced microvascular flow 
by 63%
Tissue oxygen levels:

3.5 for the stored and 
14.4 mmHg for fresh RBCs.

Tsai AG, et al.  Transfusion 2004; 44:1626-34
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Goals of low CVP
“Soften” the liver
Precludes vena caval distentionPrecludes vena caval distention
Facilitates mobilization of the liver and 
dissection of the retrohepatic and major 
hepatic veins.
Minimizes hepatic venous bleeding during 
parenchymal transection p y
Facilitates control of inadvertent venous 
injury
Reduce EBL

Fluid restriction
Large bore IVs
Isoflurane in oxygen, fentanyl
prn morphine for vasodilationprn morphine for vasodilation
prn NTG to lower CVP < 5 mmHg

Why not just give everyone NTG??
Does fluid restriction reduce organ 
perfusion??
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Air emboli well described during 
hepatectomy
Risk is likely to increase with low y
CVP anesthesia. 
Therefore, no nitrous oxide used
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Mean EBL 645 mL.
Median units PRBC = 2

67% of patients did not require transfusion 
during surgery and first 12 hours postopg g y p p

“Only 3% of the patients experienced a 
persistent and clinically significant 
increase in serum creatinine possibly 
attributable to the anesthetic”
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Normovolemic hemodilution
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Not everyone is a candidate

Hemodilution in the OR
Whole blood collected 

Cordis
Art Line
14 G PIV

How long to sit unrefrigerated?g g
Blood banking paperwork etc…..
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Renal effects of insufflation
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Does subtle hypovolemia 
cause harm?cause harm?

Hypothesis:  Vital organ 
hypoperfusion is common 

during major cancer resection, 
and may produce vital organ 

dysfunction

Goal-directed fluid therapy

100 major elective surgery patients
Anticipated EBL > 500 ml randomizedAnticipated EBL > 500 ml randomized

control group (n = 50) that received standard care
protocol group (n = 50) received intraoperative plasma 
volume expansion guided by the esophageal Doppler 
monitor to maintain maximal stroke volume. 
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Flow time
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Do we monitor vital organ perfusion?
Renal 

Urine outputUrine output
Gut

Gastric tonometry?
Brain

EEG?
Cerebral oximetry?y

Heart
ST segments
TEE

Postoperative Ventilation
Contributing factors

Underlying cardiopulmonary disease
Large fluid volumes
Airway edema / difficult ETT
Transfusion
Visceral edemaVisceral edema
Systemic inflammatory response
Pain and splinting
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Fluids to maintain BP?

Dangers of “excessive” IV fluids
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Problem Solving
Ephedrine and/or dopamine were 
administered in both groups to achieve a administered in both groups to achieve a 
mean arterial blood pressure above 60 
mm Hg during operation. 
Cases of postoperative hypotension or low 
urinary output (<0.5 mL/kg/h) were 
always examined and the cause treated  always examined and the cause treated. 
Bleeding initiated administration of 
intravenous fluids as previously described. 



31



32

102 patients
92 extubated in OR

Only 3 required reintubation
10 patients to ICU with ETT10 patients to ICU with ETT

2 reintubated in OR for acute a/w obstruction

Overall, ~5% require reintubation
Don’t put the ETT in the esophagus!
Tube changer?
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17% of postop laparotomy
patients

were hypoxemic

JAMA. 2005;293:589-595

JAMA. 2005;293:589-595
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JAMA. 2005;293:589-595

Good analgesia improves outcome?
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Epidurals for abdominal surgery

From Ontario, Canada insurance data
Retrospective analysisRetrospective analysis
Matched cases with and without epidural

N = 44,000 in each group!

www.thelancet.com Published online August 11, 2008

www.thelancet.com Published online August 11, 2008
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www.thelancet.com Published online August 11, 2008

www.thelancet.com Published online August 11, 2008
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Our institution

Much room for improvement!
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Conclusions
High mortality, though not so apparent to 
anesthesia care providersanesthesia care providers
Anesthetic technique, adequate fluid 
resuscitation may improve outcome
Does early extubation reduce pulmonary 
complications?
M lti d l l i  d f t t ki ?Multimodal analgesia and fast tracking?


