
2017
Vol. 2 No.4:30

Case Report

iMedPub Journals

1© Under License of Creative Commons Attribution 3.0 License | This article is available from: http://vascular-endovascular-surgery.imedpub.com/ 

www.imedpub.com
Journal of Vascular and Endovascular Surgery 

ISSN 2573-4482

DOI: 10.21767/2573-4482.100063

Jacqueline J Blank1,  
Abby E Rothstein2,  
Cheong Jun Lee2,  
Michael J Malinowski2,  
Brian D Lewis2,  
Timothy J Ridolfi1 and  
Mary F Otterson1*

1	 Department of Surgery, Division of 
Colorectal Surgery, Medical College of 
Wisconsin, Milwaukee, WI, USA

2	 Department of Surgery, Division of 
Vascular Surgery, Medical College of 
Wisconsin, Milwaukee, WI, USA

*Corresponding author: Mary F Otterson

 motterso@mcw.edu

Department of Surgery, Division of 
Colorectal Surgery, Medical College 
of Wisconsin, 9200 W Wisconsin Ave, 
Milwaukee, WI 53226, USA.

Tel: 414-805-5733
Fax: 805-8115

Citation: Blank JJ, Rothstein AE, Lee CJ, 
Malinowski MJ, Lewis BD, et al. (2017) Aortic 
Graft Infection Secondary to Iatrogenic 
Transcolonic Graft Malposition. J Vasc 
Endovasc Surg. Vol. 2 No.4:30Received: October 16, 2017; Accepted: October 24, 2017; Published: October 30, 

2017

Abstract
Context: Aortic graft infections are a rare but devastating complication of aortic 
revascularization. Often infections occur due to contamination at the time of 
surgery. Iatrogenic misplacement of the limbs of an aortobifemoral graft is 
exceedingly rare, and principles of evaluation and treatment are not well defined. 
We report two cases of aortobifemoral bypass graft malposition through the 
colon.

Case report: Case 1 is a 54 year old male who underwent aortobifemoral bypass 
grafting for acute limb ischemia. He had previously undergone a partial sigmoid 
colectomy for diverticulitis. Approximately six months after vascular surgery, he 
presented with an occult graft infection. Preoperative imaging and intraoperative 
findings were consistent with graft placement through the sigmoid colon. Case 2 is 
a 60 year old male who underwent aorto bifemoral bypass grafting due to a non-
healing wound after toe amputation. His postoperative course was complicated 
by pneumonia, bacteremia thought to be secondary to the pneumonia, general 
malaise, and persistent fevers. Approximately ten weeks after the vascular 
surgery, he presented with imaging and intraoperative findings of graft malposition 
through the cecum. 

Conclusions: Aortic graft infection is usually caused by surgical contamination, 
and presents as an indolent infection. Case 1 presented as such; Case 2 presented 
more acutely. Both grafts were iatrogenically misplaced through the colon at 
the index operation. The patients underwent extra-anatomic bypass and graft 
explantation and subsequently recovered.

Keywords: Blood vessel prosthesis implantation/Adverse effects; Blood vessel 
prosthesis implantation/Instrumentation; Blood vessel prosthesis implantation/
Mortality; Peripheral vascular disease; Vascular prostheses

Aortic Graft Infection Secondary to 
Iatrogenic Transcolonic Graft Malposition

Introduction
Aortic Graft Infection (AGI) is rare and may be a devastating and 
costly complication of both open and endovascular aortic surgery. 
The presentation of patients with AGI varies depending on the 
interval from surgery. Presentation within four weeks of the 
index surgery is classified as early AGI, and is usually characterized 
by more severe systemic symptoms of sepsis than those that 
present greater than four weeks from the index operation [1]. 
One must have a high index of suspicion to diagnose AGI, as 
these infections are rare and may mimic other more common 
complications. Commonly, the causative organisms are indolent 
skin flora, such as Staph epidermidis, due to contamination at 

the time of surgery [2]. The treatment of choice for aortic graft 
infection includes broad-spectrum antibiotic coverage and graft 
explanation with in situ or extra-anatomic bypass to preserve 
distal perfusion. Due to the increased use of endoluminal 
techniques for revascularization, open procedures for aortoiliac 
occlusive disease are utilized less often and are frequently 
more complex. Resident and fellow training in such procedures 
is now less common, and therefore surgeons trained in the 
endovascular era may feel less comfortable with reconstruction 
[3]. We present two cases of infected aortic grafts secondary 
to iatrogenic malposition through the colon during open aortic 
repair.
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Case Report
Case 1
A 54-year-old male with a history of hypertension, hyperlipidemia, 
asthma, and diverticulitis underwent emergent Hartmann 
procedure and subsequent reversal for perforated diverticulitis. 
One year later, he developed acute limb ischemia for which 
he underwent an open aortobifemoral bypass. The acuity of 
this presentation resulted in a limited preoperative vascular 
evaluation. Six months after aortobifemoral bypass surgery; 
he presented to our institution with fever and left leg pain for 
three days. The patient was hemodynamically normal, with no 
external stigmata of infection. Pulse exam was notable for a 
strong right femoral pulse and a palpable but weak left femoral 
pulse, as well as palpable right pedal pulses and left pedal signals 
by ultrasound only. Laboratory evaluation revealed leukocytosis 
to 18,400 cells/µL (reference range 3,900-11,200 cells/µL), blood 
cultures were negative, and Erythrocyte Sedimentation Rate and 
C-Reactive Protein (ESR and CRP, respectively) were not obtained 
(Table 1). Imaging demonstrated perigraft gas and phlegmon in 
the left lower quadrant, involving both the remnant sigmoid 
colon and left limb of the aortobifemoral bypass graft (Figure 1). 
The differential diagnosis included residual diverticular disease 
affecting the left limb of the graft and primary graft infection. 

The patient first underwent a left axillary-femoral bypass with 
ePTFE graft and was admitted to the Intensive Care Unit (ICU) 
for stabilization and preparation for the second stage of the 
operation. In the interim, the patient tolerated a general diet, 
but overall nutrition remained poor with an albumin of 2.0 g/
dL (reference range 3.5-5.2 g/dL). After mechanical and oral 
antibiotic bowel preparation, the patient was taken for abdominal 
exploration with graft explantation, as well as primary repair of 
a previously existing ventral hernia. During this operation, it was 
noted that the left limb of the aortobifemoral graft traversed 
the sigmoid colon in a “through and through” fashion (Figure 2). 
The sigmoid colon and graft were excised en bloc. Graft cultures 
grew Staphylococcus epidermidis, Streptococcus anginosus, 
and Actinomyces odontolyticus, which represent common skin, 
oropharyngeal, and gastrointestinal bacteria [4-6]. The patient’s 
postoperative course was complicated by a colonic anastomotic 
leak, which was repaired primarily and protected with a 
temporary diverting loop ileostomy. The patient was discharged 
on six weeks of intravenous (IV) tigecycline, followed by six 
weeks of oral doxycycline. Postoperative inflammatory markers 
decreased as expected. One year later, the patient reported 
normal bowel function and no further lower extremity perfusion 
deficits. 

  After initial aortic surgery Time of 
Revascularization Time of Graft Explantation 1 month after 

Explantation
Case 1

BMI (kg/m2) 28.79   28.43 24.96
WBC (cells/µL) Average 11.63 (9.9-12.6) 18.7 12.1 8.5
ESR (mm/hr)       25
CRP (mg/dL)       4.3

Albumin (g/dL)     2 2.4
Glycosylated Hemoglobin (%)        

Blood cultures   Negative Negative  

Graft cultures     Staphylococcus epidermidis, Streptococcus 
anginosus, Actinomyces odontolyticus  

Bowel preparation     Oral Neomycin, mechanical bowel 
preparation (polyethylene glycol)  

Case 2
BMI (kg/m2) 27.23 21.3 21.3 20.49

WBC (cells/µL) Average 14.3 (9.3-18.9) 16 14.9 10.6
ESR (mm/hr)   106   40
CRP (mg/dL) 134.9 238.8   3.6

Albumin (g/dL)   2.6   3
Glycosylated Hemoglobin (%)   12.5   6.3

Blood cultures

Klebsiella pneumoniae, 
Enterococcus, Citrobacter 

amalonaticus, Candida 
glabrata, Psuedomonas 

aeruginosa

Negative Negative  

Graft cultures     Candida Glabrata, Pseudomonas aeruginosa  

Bowel preparation     Partial mechanical bowel preparation 
(polyethylene glycol)  

Table 1 Preoperative and postoperative laboratory parameters of patients in Case 1 and Case 2. Albumin (institutional reference range 3.5-5.2 g/dL), 
WBC=White Blood Cell count (3,900-11,200 cells/µL), ESR = Erythrocyte Sedimentation Rate (0-19 mm/hour), CRP=C-Reactive Protein (0.0-0.5 mg/
dL), Glycosylated Hemoglobin (3.9-6.1%). Blank spaces represent unmeasured laboratory values.
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Case 2
A 60-year-old male with a history of peripheral vascular 

disease, Type 2 Diabetes Mellitus (DM2) (Hemoglobin A1c = 
12.5%, reference range 3.9-6.1%), and hypertension presented 
to his podiatrist with a right great toe ulcer and underlying 
osteomyelitis. He underwent right great toe amputation, which 
failed to heal. Vascular evaluation demonstrated extensive and 
widespread disease for which he underwent aortobifemoral 
bypass. The patient was discharged on six weeks of oral 
doxycycline, metronidazole, and cefadroxil due to his recent 
history of osteomyelitis. 

Approximately two weeks postoperatively, the patient presented 
with fevers and malaise. His operative wounds were healing 
appropriately without signs of infection. Laboratory evaluation 
revealed Klebsiella pneumoniae and Enterococcus bacteremia; 
CRP was 134.9 mg/dL (reference range 0.0-0.5 mg/dL) and ESR 
was not measured (Table 1). Imaging demonstrated a left lower 
lobe lung consolidation as well as perigraft fluid and gas in the 
right lower quadrant (Figure 3a-c). The right lower quadrant 
findings were presumed to be normal postoperative changes, and 
thus the patient was treated for pneumonia. He was discharged 
with six weeks of IV ceftriaxone and daptomycin, as well as oral 
levofloxacin. Approximately four weeks postoperatively, he was 
again evaluated for fevers and found to have Candida albicans 
fungemia, and began oral fluconazole treatment.

The patient was seen in follow-up approximately 8 weeks after 
his aortobifemoral bypass and described persistent fevers 
and malaise in the interim. White blood cell count at the time 
was 23,200 cells/µL, CRP was 238.8 mg/dL, and ESR was 106 
mm/hour (reference range 0-19 mm/hour). A computed 
tomography (CT) scan again demonstrated perigraft fluid and 
gas, still felt to be postoperative changes. Subsequent imaging 
10 weeks postoperatively demonstrated perigraft phlegmon 
with air pockets in the right lower quadrant, and the patient was 
ultimately diagnosed with aortic graft infection (Figure 3d-f). 

The patient was transferred to our institution and underwent 

 

 

 

 

 

 

 

 

 

 
Left limb of the aortic graft (write arrows) traversing the sigmoid colon demonstrated on two successive 
slices of a CT-Angiogram.

Figure 1

Left limb of aortic graft penetrating the sigmoid 
colon. Proximal colon is at the top, distal colon is at 
the bottom of picture.

Figure 2
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a right axillary-femoral bifemoral bypass with PTFE graft and 
staged graft explantation. Prior to the colon resection, the patient 
tolerated a partial polyethylene glycol bowel preparation, but 
did not receive antibiotic bowel preparation. During the second 

procedure, it was noted that the right limb of the aortobifemoral 
graft traversed the cecum (Figure 4). The graft and cecum were 
resected en bloc; intraoperative graft cultures grew Pseudomonas 
aeruginosa and Candida glabrata. The patient’s postoperative 

 

a  b c  

d f e  

Right limb of aortobifemoral bypass graft (white arrows) traversing the cecum 2 weeks after the initial 
operation (a-c), and 10 weeks after the initial operation (d-f). Notice the relative cachexia at 10 weeks 
post-operatively.

Figure 3

D E 

(a) Graft explantation surgery with feet to the left and head to the right; (b) cecum penetrated by graft, 
with the appendix just lateral to the graft at the bottom of picture.

Figure 4
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course was complicated by right lower extremity ischemia, 
treated with mid-superficial femoral artery to distal posterior 
tibial bypass with ipsilateral reversed saphenous vein graft. The 
postoperative course was also notable for fungal chorioretinitis. 
Interestingly, the patient’s Hemoglobin A1c was measured 
approximately one month after graft explantation, and had 
decreased from 12.5% to 6.3%. The remainder of the laboratory 
evaluation was unremarkable. The patient was discharged with 
six weeks of IV meropenem, as well as oral fluconazole and 
ciprofloxacin, and may require lifelong suppressive antibiotics. 

Discussion
Incidence 
Aortoiliac and aortofemoral revascularization may be performed 
for either aneurysmal disease or aortoiliac occlusive disease. Since 
the first endovascular repair of an abdominal aortic aneurysm by 
Dr. J.C Parodi in 1991, endovascular approaches for aortic surgery 
have become increasingly common [7-10]. There has been an 
850% increase in iliac artery angioplasty and stenting from 
1996-2000 in the Nationwide Inpatient Sample (NIS), while open 
operations declined by 15% over the same period [11]. A review 
of Medicare patients from 1995-2008 confirms this statistic, 
with endovascular repairs surpassing open repairs of abdominal 
aortic aneurysms in 2003 [9]. Due to the relative infrequency of 
open abdominal aortic surgery, surgeon volume has become a 
significant predictor of in-hospital mortality [6,9]. Furthermore, 
complex aortic anatomy is less amenable to endovascular repair, 
so while the relative number of open surgeries is decreasing, the 
complexity is increasing [7]. The current endo first era calls into 
question surgeon training and experience for such complex open 
aortic procedures. 

The incidence of aortic graft infection after open and endovascular 
aortic surgery is low, at 0.5-6%, but carries a mortality that may 
be as high as 88% [1,12-16]. Vogel and colleagues sought to 
investigate the incidence of aortic graft infections using data 
collected from all public and private hospitals in the state of 
Washington between 1987 and 2005. Among 13,902 patients, 
the rate of graft infection within two years was similar in open 
versus endovascular procedures (0.2% vs. 0.2%, p=0.8), as well 
as elective versus non-elective cases (0.2% vs. 0.2%, p=0.6) [13]. 

Factors other than surgeon experience may influence the rate of 
morbidity and mortality after aortoiliac revascularization. In their 
retrospective review, Vogel and colleagues found that patients 
with perioperative bloodstream septicemia and surgical site 
infections were at significantly increased risk for developing AGI 
than those without such infections (0.93% vs. 0.18%, p=0.014; 
1.61% vs. 0.19%, p=0.01), with the highest risk during the first 
postoperative year [13]. While Case 1 of this series did not exhibit 
stigmata of infection, Case 2 clearly had ongoing septicemia that 
resulted from the transcolonic placement of the aortobifemoral 
bypass graft.	

While the incidence of primary graft infection is low, iatrogenic 
misplacement of an aortic graft leading to infection is an 
exceedingly rare occurrence, with only a handful of cases in 

the literature. Marrocco-Trischitta and colleagues describe a 
patient who presented with AGI ten months after the index 
surgery [17]. The patient suffered from Pseudomonas aeruginosa 
bacteremia two months postoperatively, but was not septic 
at his later presentation with AGI. Transcolonic placement 
of the graft was confirmed on CT-angiography (CT-A) and 
colonoscopy. The patient was taken for staged extra-anatomic 
bypass and resection of the sigmoid colon and left limb of the 
aortobifemoral graft limb en bloc, and recovered appropriately 
[17]. In addition to this case, aortic grafts have erroneously been 
placed through the bladder [18-20]. In a case report by Finter et 
al., CT-A and cystoscopy confirmed transvesicular placement of 
the transobturator aortofemoral bypass graft in a patient who 
presented with asymptomatic microhematuria [18]. Despite 
the morbidity and mortality of this complication, these cases 
presented many months after the index operation, and no 
patient was overtly septic at presentation. 

Diagnosis
The cases discussed here demonstrate two drastically different 
presentations of aortic graft infection, both due to similar 
technical errors. Case 1 is a classic presentation of indolent 
graft infection, while Case 2 presented more acutely with sepsis 
secondary to virulent Gram negative organisms. It is unclear if 
the aortobifemoral grafts were misdirected through the colon 
without recognition, or less likely, if the grafts eroded into the 
colon. The patients ultimately recovered from their illnesses 
when the infected grafts were removed and vascular perfusion 
was restored by extra-anatomic means. The diagnosis for the 
patient in the first case was expeditious; however, the diagnosis 
for the patient in Case 2 may possibly have been made earlier 
with a higher index of suspicion. The Management of Aortic 
Graft Infection Collaboration (MAGIC) proposed guidelines for 
the diagnosis of AGI in 2016, based on major and minor clinical, 
radiologic, and laboratory findings (Table 2) [12]. 

Using the MAGIC criteria, an AGI is diagnosed when it meets 
either one major criterion, or minor criteria from two of the three 
categories [12]. By these guidelines, Case 1 fulfilled major clinical, 
radiologic, and laboratory criteria at presentation six months 
postoperatively. Imaging demonstrated perigraft fluid and gas, 
and the patient was managed appropriately with broad-spectrum 
antibiotics and prompt operative bypass and graft explantation. 
In contrast, the patient in Case 2 did not fulfill any major criteria 
of AGI at presentation two weeks postoperatively. The presence 
of Gram negative organisms on blood culture was presumed 
to be secondary to his pneumonia. However, in community-
acquired pneumonia, Gram negative organisms only account for 
a minority (2-10%) of cases [21]. While this is not technically a 
major criterion of the MAGIC guidelines, given the new aortic 
prosthesis, an alternative source for the bacteremia should have 
been investigated. Finally, at 10 weeks postoperatively, Case 2 
fulfilled major surgical and laboratory criteria, as well as several 
minor criteria for aortic graft infection, and was then treated 
appropriately [21].

Early AGIs include those diagnosed within four weeks of the 
index operation and tend to present with more systemic 
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Clinical / Surgical Radiology Laboratory

M a j o r 
Criteria

-	 Pus (confirmed by microscopy) 
around graft or in aneurysm sac at 
surgery

-	 Open wound with exposed graft or 
communicating sinus

-	 Fistula development e.g. aorto-
enteric or aorto-bronchial

-	 Graft insertion in an infected site e.g. 
fistula, mycotic aneurysm or infected 
pseudoaneurysm

-	 Peri-graft fluid on CT ≥ 3 months 
after insertion

-	 Peri-graft gas on CT scan ≥ 7 weeks 
after insertion

-	 Increase in peri-graft gas volume 
demonstrated on serial imaging

-	 Organisms recovered from an 
explanted graft

-	 Organisms recovered from an intra-
operative specimen

-	 Organisms recovered from a 
percutaneous, radiologically-guided 
aspirate of peri-graft fluid

M i n o r 
Criteria

-	 Localized clinical features of AGI 
e.g. erythema, warmth, swelling, 
purulent discharge, pain

-	 Fever ≥ 38°C with AGI as most likely 
cause

-	 Other e.g. suspicious peri-
graft gas/fluid/soft tissue 
inflammation; aneurysm expansion; 
pseudoaneurysm formation; focal 
bowel wall thickening; discitis/ 
osteomyelitis; suspicious metabolic 
activity on FDG PET/CT; radiolabeled 
leukocyte uptake

-	 Blood culture(s) positive and no 
apparent source except AGI

-	 Abnormally elevated inflammatory 
markers with AGI as most likely case 
e.g. ESR, CRP, white cell count

Table 2 Major and Minor Criteria for diagnosis of Aortic Graft Infection. CT=computed tomography; FDG=fluorodeoxyglucose; PET=positron emission 
tomography; ESR=erythrocyte sedimentation rate; CRP=C-reactive protein. (Adapted from Lyons et al.) [12].

symptoms, such as fever, malaise, leukocytosis, and elevated 
inflammatory markers such as ESR and CRP [1]. This is true of 
Case 2, who described symptoms within two weeks of his initial 
operation. AGIs that occur greater than four weeks after the 
index operation tend to present with fewer systemic signs, as 
seen in Case 1 presented here. Blood cultures are positive at 
presentation in approximately 50-75% of all patients, regardless 
of timing of presentation. Commonly isolated organisms include 
Staphylococcus aureus and coagulase-negative Staphylococcus [1]. 

Though the second case presented here ultimately had an 
acceptable clinical outcome, earlier diagnosis of an AGI may 
have avoided significant morbidity. Two weeks after initial 
revascularization, the patient was diagnosed with Klebsiella 
pneumonia and Enterococcus bacteremia, and imaging was 
notable for perigraft fluid and gas. Bacteremia and the presence 
of a prosthetic graft should have raised suspicion, or at least 
warranted close monitoring for aortic graft infection, despite the 
concurrent pneumonia. Furthermore, the patient’s preoperative 
osteomyelitis and need for continuous suppressive antibiotics 
should theoretically eradicate most infectious sources. Lastly, and 
perhaps most importantly, Gram negative community-acquired 
pneumonia in a patient without a history of an aspiration event 
or prolonged intubation should raise the question of an alternate 
source for the bacteremia.

Radiologic tests
Given the rarity of this complication, the ideal diagnostic test 
for aortic graft infection is unknown. In the cases presented 
here, due to the transcolonic placement of the aortic grafts, 
colonoscopy may have demonstrated the grafts traversing the 
colon. Marrocco-Trischitta and colleagues clearly identified a limb 
of an aortic bypass graft in the sigmoid colon on colonoscopy, 
and the transvesicular graft identified by Finter et al. was 
similarly seen on cystoscopy [17,18]. Additionally, CT scanning 
in our patients demonstrated perigraft fluid and gas. Due to the 
timing of presentation in Case 1, this was indicative of aortic graft 

infection by the MAGIC guidelines [12]. However, the second 
case presented much earlier, and thus the CT findings were 
interpreted as normal postoperative changes. While CT scanning 
has acceptable sensitivity (94-96%) and specificity (85-90%) for 
detecting prosthetic graft infections, other imaging modalities 
may be warranted, especially when the diagnosis of aortic graft 
infection is in question [1,22-25]. 

Radiolabeled leukocyte scanning has a sensitivity and specificity 
around 90% for aortic graft infection, but may be less useful in 
the acute setting, when a postoperative inflammatory state is 
expected [25]. Furthermore, leukocyte labelling and migration 
may take up to 24h [26]. Positron emission tomography with 
[18] F-fluorodeoxyglucose (FDG-PET) has shown promise in the 
diagnosis of aortoenteric fistulae, and may represent a relatively 
fast, high-resolution method to detect aortic graft infections [26]. 
Randomized controlled trials may be necessary to determine the 
sensitivity and specificity of FDG-PET in the diagnosis of aortic 
graft infection. CT-Angiography was not used in either of the 
patients here, and its use in this instance is not well represented 
in the literature. However, Marrocco-Trischitta and colleagues 
were able to clearly identify an aortic bypass graft limb traversing 
the sigmoid colon in their case report [17]. This modality may 
have led to earlier diagnosis of aortic graft misplacement in the 
second case presented here.

Treatment and Outcomes
Definitive treatment of aortic graft infection includes broad-
spectrum antibiotics and removal of the infected graft with 
revascularization. Select patients may undergo non-operative 
management, but this also carries a high risk of mortality given 
inadequate source control. In patients with multiple comorbidities 
or those with anatomically unfavorable grafts, however, non-
operative management may be the best option. Conservative 
treatment may be undertaken in one of three ways: using long-
term IV antibiotics, fluid aspiration and IV antibiotics, or surgical 
drainage and IV antibiotics [27]. These options potentially avoid 
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reopening the abdomen, as well as the morbidity of prolonged 
general anesthesia. However, non-operative management must 
be carefully considered and its risks and benefits thoroughly 
discussed with the patient.

The gold-standard treatment for aortic graft infections is 
explantation of the infected graft, debridement of infected tissue, 
and revascularization, which was performed successfully in both 
patients presented here. In the setting of infection, surgical 
explantation carries a mortality of 18-30% [12]. Revascularization 
is performed via extra-anatomic routes, however, in situ 
revascularization with autologous femoral vein or rifampin-
soaked grafts is another viable option [14,28]. Regardless of 
the method of revascularization, expeditious diagnosis and 
treatment is paramount to patient survival. 

Antibiotic Bowel Preparation
It has been well-established that a combination of oral antibiotic 
bowel preparation and systemic preoperative antibiotics 
decrease the risk of infectious complications after elective colon 
surgery [29-31]. Oral antibiotics such as neomycin are chosen 
due to their coverage of enteric bacteria, as well as their poor 
absorption and resultant high concentration within the bowel 
lumen [30]. The patient in Case 1 received both antibiotic and 
mechanical bowel preparation and intraoperative graft cultures 
demonstrated commensal bacteria only. It is possible that more 
virulent organisms may have been recovered had the patient not 
received an antibiotic bowel preparation. However, the patient 
in Case 2 did not receive any antibiotic bowel preparation, and 
virulent organisms were recovered from the intraoperative 
specimens. Interestingly, these organisms were isolated 
from the broth only, which may be a function of the patient’s 
continuous systemic antibiotics. The combination of systemic 
and oral antibiotics has proven to be more efficacious in reducing 
infectious complications, as in Case 1, than either antibiotic 
regimen alone [32-36].

One must also consider the micro-environment of the colon in 
which the grafts were found. Bacteria that are adherent to the 
mucosa may differ from populations that exist freely within the 
lumen, which may be especially important in the case of a foreign 
body that penetrates the colon [37]. Groner and colleagues were 
the first to demonstrate that oral antibiotic preparation with 
neomycin and erythromycin decreased bacteria specifically 
associated with the mucosa of the colon. This is due to the poor 
systemic absorption of these antibiotics and high intraluminal 
concentrations [37]. It is plausible that the neomycin bowel 
preparation in Case 1 led to decreased mucosa-associated 
bacteria, as demonstrated by the intraoperative cultures.

Glycosylated Hemoglobin
The drastic decrease in glycosylated hemoglobin (HbA1c) from 
12.5% to 6.3% in Case 2 was an unexpected finding. While a 
decrease in HbA1c is expected particularly in obesity surgery, in 
this case it may represent the rapid and dramatic resolution of this 
patient’s catabolic state after surgical intervention. It is unclear 
if this hyperglycemia preceded the patient’s toe osteomyelitis 

or if this infection initiated a stress-mediated hyperglycemic 
response. Stress hyperglycemia can be a transient finding in 
hospitalized or ill patients, and is categorized by patients with 
and without evidence of preexisting diabetes [38]. Patients with 
newly diagnosed hyperglycemia are more likely to be admitted 
to the ICU with critical illness, experience longer hospital stays, 
and are less likely to be discharged home [38-40]. Our patient 
did carry a previous diagnosis of DM2, but had a history of poor 
glycemic control.

Standard glucose control while hospitalized is associated 
with reduced mortality in critically ill patients [41-44]. In an 
observational study of nearly 2,300 medical and surgical patients 
in a major tertiary care center in Australia, patients without a 
history of diabetes who experienced hyperglycemia had worse 
outcomes than those with a history of diabetes. The authors 
suggest that baseline hyperglycemia may be protective of stress 
hyperglycemia, possibly due to down-regulation of glucose 
transporters [40]. 

Two large randomized trials investigated the difference between 
intensive and standard glycemic control for patients with DM2 
[45-47]. The Action to Control Cardiovascular Risk in Diabetes 
(ACCORD) trial sought to detect a difference between a goal 
HbA1c of <6.0% versus a goal HbA1c of 7.0-7.9%. The trial was 
terminated early due to an unacceptably increased risk of 
mortality in the intense glycemic control (HbA1c <6.0%) group 
[46]. In contrast, the Action in Diabetes and Vascular Disease: 
Preterax and Diamicron Modified Release Controlled Evaluation 
(ADVANCE) trial found improved blood pressure control, 
fewer microvascular consequences (such as nephropathy and 
retinopathy), and no change in mortality between the intensive 
glycemic control group (goal HbA1c ≤ 6.5%) and the standard 
glycemic control group [47].

To the best of our knowledge, there are no reports of decreases 
in HbA1c as significant or as quickly as the patient in Case 2. 
Remission of DM2 after bariatric surgery may occur in up to 
three-fourths of these patients, but this measurement is usually 
obtained one year post-operatively, and represents an absolute 
decrease in HbA1c of approximately 1-3% [48-51]. It is plausible 
that our patient actually had moderate glucose control prior to 
presentation, and the severity and longevity of his infections may 
have contributed to his stress hyperglycemia and subsequent 
complications. The last measured HbA1c was 8.0%, approximately 
six years prior to presentation. We suspect that the resolution of 
his infections, combined with regular endocrinology follow-up, 
contributed to the drastic decrease in HbA1c [52,53].

Conclusion
We have presented two cases of iatrogenic misplacement 
of an aortic bypass graft through the colon. Interestingly, 
these cases had vastly different presentations, though the 
intraoperative findings were similar. Case 1 presented nearly 
six months after his aortobifemoral bypass surgery, and had 
no evidence of bacteremia. Graft cultures from this procedure 
grew indolent skin flora, which is common for this complication 
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and may be attributable to the antibiotic bowel preparation. 
Case 2, on the other hand, had bacteremia within two weeks 
of the index operation, but was not diagnosed until nearly 
ten weeks postoperatively. The patient presented with more 
severe systemic symptoms, and graft cultures grew bowel flora, 
despite concurrent antibiotic treatment for osteomyelitis and 

pneumonia. A high index of suspicion was absolutely imperative 
to decrease morbidity for both patients presented here. Once 
diagnosed, appropriate treatment was initiation with broad-
spectrum antibiotics, revascularization, and graft explantation, 
which enabled limb preservation, and more importantly, survival 
for both patients.
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