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EVAR is here to stay



How we are doing it –
open aortic surgery



Thoracic Epidural Analgesia

Incision choice
• Retroperitoneal

Avoidance of Drains and NGT post-
operatively

Limited Intra-Operative fluid therapy
• Aiming to max of 1.5-2 L

• Goal Directed

Fast Track Open Aortic 

Surgery



Reasons for open aortic surgery  ( n = 
800 ) 

1 Calcification / Occlusion iliac vessels or infrarenal aorta

Narrow Bifurcation

2.  Calcification Visceral and renal arteries in TAAA

Neck < 4 mm ? 

Patient´s preference

no follow up possible

Hostile Neck

Relative Indications for Open Surgery 



Relative Indications

Juxtarenal Aneurysms

Narrow calcified
Bifurcation



EDUCATION CORNER
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Trends in open abdominal exposure among vascularsurgery

trainees

Victoria Greenwood, BS,a  Brian Shames, MD,b  Adam Tanious,MD, MMSc,c  Murray L. Shames, MD,c  and

Jeffrey E. Indes, MD,d  Farmington, Conn; and Tampa, Fla

ABSTRACT
Background: This retrospective study evaluates the trends in open abdominal surgery cases among integrated vascular

surgery residents compared with their 5 þ 2 counterparts.

Methods: The Accreditation Council for Graduate Medical Education (ACGME) case logs between 2007 and 2016 were

collected from a pool of 9861 residents and fellows from 371 institutions. Trainees were grouped into three categories:

general surgery residency (GSR), integrated vascular surgery residency (IVSR), and vascular surgery fellowship in the

United States. Inclusion criteria were specific to open abdominal cases of or including the anatomy adjacent to the aorta

performed by the surgeon chief.

Results: The 5 þ 2 graduates have obtained significantly more open vascular surgery training experience than their IVSR

graduate counterparts (P < .01). GSR chief residents performed significantly more open abdomen cases than IVSR chief

residents (P < .01). IVSR chiefs performed significantly more open vascular procedures than GSR chiefs (P < .01). On the

completion of vascular surgery fellowship, 5 þ2 graduates had significantly more open abdominal aortic aneurysm (AAA)

exposure during training than IVSR graduates did (P < .01); however, IVSR trainees had performed significantly more

open AAA procedures than their GSR counterparts (P < .01).

Conclusions: Up to 2016, graduates of the 5 þ 2 vascular training pathway had significantly higher open abdominal

exposure than those of the IVSR track. However, graduates of the IVSR track had significantly higher open AAA exposure

than GSR graduates. (J Vasc Surg 2017;66:947-51.)

Withthe increased frequency of laparoscopic abdominal

surgery, there hasbeen a reduction in exposure of surgical

residents to open abdominal procedures.1 In addition, to

better prepare future surgeons for practice, the Accredita-

tion Council for Graduate Medical Education (ACGME)

and the American Board of Surgery recently increased

most case numbers for defined categories to ensure ade-

quacy. This has made the goal of obtaining adequate

numbers of open abdominal casesmore difficult to attain.

Minimum requirements for general surgery residency

(GSR) and vascular surgery residency are included in

Supplementary Table I (online only).

Vascular trainees develop an array of open and endo-

vascular skills that enable them to select and perform

the procedure or intervention that will optimize each

unique patient’s outcome. The implementation of endo-

vascular procedures has led to a decrease in open

vascular cases performed.2-4 There has also been a sub-

stantial increase in the number of endovascular proced-

ures being performed for vascular structures within the

abdominal cavity. To obtain certification in vascular sur-

gery, trainees must be proficient in both open and endo-

vascular procedures in the abdomen.

The majority of vascular trainees are enrolled in one of

the two main pathways. One pathway (5 þ 2) is 5 years

of GSR followed by 2 years of vascular surgery fellowship

(VSF), leading to certification in surgery and vascular sur-

gery. The other (0 þ 5) is an integrated vascular surgery

residency (IVSR) by which the trainee obtains a board

certification exclusively in vascular surgery.5 The first

IVSR programs were approved by the ACGME in 2006

to meet an increaseddemand among students to obtain

vascular certification out of residency.6

The objective of this study was to assess the case

numbers and training trends in open abdominal sur-

gery cases among trainees in GSR, IVSR,and VSF. Histor-

ical reports show that general surgery resident exposure

to vascular operations has significantly decreased since

1999.7 Whereas past studies have shown equivalent

numbers of open casesbetween 0 þ 5 and 5 þ 2, we

have noticed that trainees increasingly suggest that

their comfort level with open abdominal cases is lack-

ing.8 The ultimate goal of this study was to identify
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Significantly reduced training of General Surgery Residents

Aortic exposure reserved for Vascular Trainees 



Predicted shortfall in open aneurysm experience for vascular surgery trainees
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Fig 2 
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General  Surgery Training

No place for General Surgery residents





Aorto Fem Bypass   - an Alternative ?
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Open EVAR

2000 48 38

2007 23 77

2008 19 81

2009 25 87

2010 18 92

2011 16 79

2012 13 96

2013 12 84

2014 9 102

2015 6 113

2016 5 97

2017 9 115



2014 2015 2016

Open SurgeryEVAR Open Surgery EVAR Open Surgery EVAR

11 134 9 141 14 138

Senior Surgeon 8 111 8 110 12 86

Vascular Resident 3 23 1 31 2 52

2014 – 2016:   34  open procedures only



Tube Graft 8 4 3

Y  Graft 16 5 13

Suprarenal X clamp 10 6 7

Re Implantation 4 6 5

Visceral Arteries

N =   34

30 % suprarenal clamp



Complication n %

30-Day mortality 3,77

Bleeding* 1 1,7

Clostridism difficile colitis 2 3,5

Pneumonia 5 8,8

Respiratory failure‡ 2 3,5

Arrythmia 2 3,5

Ischemic colitis 1 1,7

Limb ischemia or embolism 1 1,7

Incidental splenectomy 1 1,7

Wound infection 1 1,7

No difference between Senior Surgeon and Fellow in training



Significant increase in number of repairs requiring 
suprarenal clamping, from 6% in the pre-EVAR period to 
20% in the initial post-EVAR period . The incidence of 
associated iliac occlusive disease was 12% in group 1 and 
20% in group 2 (P<.05).

Giles KA, Pomposelli F, Hamdan A, Wyers M, 
Jhaveri A, Schermerhorn ML. Decrease in total 
aneurysm-related deaths in the era of
endovascular aneurysm repair. J Vasc Surg. 
2009;49(3):543-550.



In the post-EVAR period, greater need for suprarenal 
clamping (11.2% vs 3%), a higher proportion of 
octogenarians (23.2% vs 11.1%), and extensive iliac 
involvement (35.2% vs 22.2%).

Hiromatsu S, Sakashita H, Okazaki T, Onitsuka S, Tanaka A, Fukunaga S. Perioperative outcomes for elective
open abdominal aortic aneurysm repair since the adoption of endovascular grafting procedures. Eur J Vasc 
Endovasc Surg. 2011;42(2):178-184.



In a study by Landry et al, the 30-day mortality was not significantly higher after 
suprarenal cross-clamping more frequently required for open AAA surgery in the EVAR 
era (6.1% for suprarenal vs 2.9% for infrarenal repairs; P=0.18).

However, postoperative renal insufficiency (29.3% vs 7.8%, 
P<0.001) and pulmonary complications (25.65% vs 12.6%, 
P=0.03) occurred more frequently in the suprarenal group. 
Furthermore, suprarenal cross-clamping (OR 2.42, 95% CI, 1.29-
4.57, P=0.006) was a significant independent predictor of 
postoperative complications after open surgery for AAA.

Landry G, Lau I, Liem T, Mitchell E, Moneta G. 
Open abdominal aortic aneurysm repair in the
endovascular era: effect of clamp site on 
outcomes. Arch Surg. 2009;144(9):811-816.



> 99                          < 66



No signficant difference in surgeons with more than 10 
open procedures



But………

Who is taking care of these cases ?



Rationale, scope, and 20-year experience of vascular surgical training with lifelike 

pulsatile flow models

Hans-Henning Eckstein, MD, PhD, Jürg Schmidli, MD, Hardy Schumacher, MD, 

Lorenz Gürke, MD, Klaus Klemm, MD, PhD, Nikolaus Duschek, MD, Toni Meile, 

Afshin Assadian, MD

Journal of Vascular Surgery

Volume 57, Issue 5, Pages 1422-1428 (May 2013) 

DOI: 10.1016/j.jvs.2012.11.113
Possible Solution  ?  



Since the overall open AAA have decreased in volume 
and increased in complexity this will allow few 
numbers with really challenging techniques to practice 
on for the next generation of vascular surgeon 
trainees. 

There is the concern that only few fellows/residents 
will obtain suitable experience to be independent in 
such complex procedures after the completion of 
traditional training. 

Training programs focused on high-complexity open 
AAA repair are lacking while the acquisition and 
maintenance of the required surgical skills can become 
increasingly difficult to achieve

Conclusion



Thank You 
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