OPIS 1

1. Drainage of Cerebral Abcesses Prior to Valve Replacement in | 3-8
Stable Patients with Acute Left-Sided Infective Endocarditis.

2. The value of transthoracic and transesophageal echocardiography | 9-12
for the diagnosis of the native aortic infective endocarditis valve
complications: case report and literature review.

(%)

. Massive hydropneumopericardium after pericardsial drain removal. | 13-14

4. A very rare association between giant right atrial myxoma and | 15-19
patent foramen ovale. Extracelular matrix and morphological
aspects: a case report . :

5. O. Giant Infrarenal Aortic Aneurysm Rupture Preceded by Left |21-24
Lower Limb Motor Deficit.

6. The role of echocardiography in diagnosis and management of a | 25-27.
giant unruptured sinus of Valsalva aneurysm.

7. Digital Pressure in haemodialysis  Patients with Brachial | 29-36
arteriovenous fistula.

8. Neutrophil-to-Lymphocite Ratio: A Comparative Study of Rupture | 37-42
to Nonruptured Infrarenal Abdominal Aortic Aneurysm.

9. The role of multimodal imaging in the diagnosis of an|43-46
asymptomatic patient with congenital anomaly.

10. Gastric Adenocarcinoma Associated with Acute Endocarditis of | 47-53
the Aortic Valve and Coronary Artery Dissease in a 61 Year Old
Male  with  Multiple Comorbidities-Combined  Surgical
Management-Case Report.







Send Orders for Reprints to Feprints@bernithamscience.ae
CNS & Neurological Disorders - Drug Targets, 2015, 14, 000-000 1

Drainage of Cerebral Abscesses Prior to Valve Replacement in Stable
Patients with Acute Left-Sided Infective Endocarditis

Adrian Molnar', Ruxandra Beyerz, Stefan Florian3, Dafin Fior Muresanu*""s, Catalin Trifans,
Toan Muresan®, Diana Sacui®, Traian Scridon® and Radu N. Balinescy’

!Cardiovascular Surgery Clinic, Heart Institute, Clyj-Napoea, Romania
ECardiology Clinic, Heart Institute, Chuj-Napoca, Romania
Neurosurgery Clinic, Clyj-Napoca County Hospital, Clyj-Napoca, Romania

,

"Department of Clinical Neurosciences, University of Medicine and Pharmacy “luliv Hatieganu ",
Cluj-Napoca, Romania

’RoNeuro’’ Institute for Neurological Research and Diagnostic, Cluj-Napoca, Romania

SCardiovascular Surgery Clinic, Heart Institute, Clyj-Napoca, Romania

"Department of Pediatric Surgery, “Grigore Alexandrescu” Emergency Clinical Hospital for
Children, Bucharest, Romania

Dafin Fior Mue$anu

Abstract: Despite the medical and surgical advancements in the treatment of patients with acute

infective endocarditis (IE}, neurologic complications remain problematic. They can arise through various mechanisms
consisting of stroke or transient ischemic attack, cerebral hemorrhage, mycotic aneurysm, meningitis, cerebral abscess, or
encephalopethy. Most complications occur early during the course of IE and are characteristic to left-sided pathology of
native or prosthetic valves. We present a case of a 46 year old male patient who presented to our clinic with mitral valve
IE caused by coagulase negative staphylococeus. Although under correct antibiotic treatment, he continued to be feverish
and started to present unspecific neurological symptoms (amnesia, confusion, asthenia and general malaise). The cerebral
magnetic resonance imaging (MRI) revealed muitiple cerebral abscesses. Because the patient was hemodynamically stable
we decided to address the cercbral abscess first and the cardiac lesion second, The patient made a full recovery after
undergoing antibiotic treatment and surgical procedures of drainage of the cerebral abscess and mitral valve replacement.
After reviewing the literature regarding the management of patients with IE and cerebral complications and based on this
particular case, we conclude that in select cases of stable patients with cerebral abscess and IE, the neurological lesion
should always be addressed first and cardiac surgery should be performed second.

Keywords: Cardiac surgery, cerebral abscess, endocarditis, neurological complications, neurosurgery, valve replacement.
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INTRODUCTION cardiac disorder [3]. The relation to dental procedures is no

. . . . .. longer as emphasized as in the past, and IE is more likely to
_ The diagnosis and treatment of infective endocarditis (IE) develop in patients with previous valvular surgery or in the
in the modern countries has changed dramatically over the context of iatrogenic or nosocomial infection [4].

past 35 years [1, 2], but the prevalence remains unchanged
and annual mortality approaches 40% [1]. The incidence of ’ - :
IE is approximately 1.7-6.2 cases per 100 000 patient years, continues to be a major problem globally. The primary
although numbers are bigger in cohorts which are at risk as reasons include the presence of extra-cardlac.: comphcahoqs
are intravenous drug users [1, 2]. Men are more at risk than of Whlch central nervous system {CNS) {n\(olvemem is
women are (in a ratio of 2: 1), and because of higher ~ Possibly the most serious [5]. The association between
prevalence of degenerative valve disease, the incidence infective endocarditis and neurological complications (INC)

progressively increases with age. However, in one Freach hag been recognized more than a century ago, when Sir
study 47% of patients with IE had no discernable previous William Osler first stated that the association between fever,
heart murmur, and hemiplegia points towards infectious

endocarditis [6]-

Despite the availability of a wide range of antibiotics, IE
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biggest causes of acute cercbral infarction in young people
[8]. Autopsy findings performed on patients with IE have
demonstrated the following types of central nervous system
(CNS) lesions: cerebral infarction {65-68%), hemorrhage
(35-57%), abscess (10-31%) and focal meningitis (5-14%)
[5]. Reports have indicated that there is a daily risk of stroke
of 0.5% in patients with IE [7].

The incidence of NC in acute IE is dependent on the
infective organism and the valvular location of the infection.
The highest incidence of NC has been reported in patients
with Staphylococcus aureus vegetations of the mitral valve
(87%) [9]. The mortality rate in the first phase of the disease
is three times higher for patients infected with
Staphylococcus compared to those infected with other
microorganisms (34% vs 10%) [9]. This risk factor is
independent of the patient’s age, co-morbidities or other
usual prognosis factors, therefor denoting the necessity for
carly administration of aggressive treatment [10].

The medical and surgical management of IE that is
complicated by any neurological disorder, and most
importantly the timing of cardiac surgery in these patients
are topics of international debate. Most of the patients with a
NC also meet at least one other criteria that make them
candidates for cardiac surgery [11]. Natural concerns arise
when speaking about the part surgery plays in these
particular circumstances. Neurological deterioration is a
possibility and also intra- or post-operative cerebral bleeding
might occur, The risks are negligible after an asymptomatic
cerebral embolism or transient ischemic attack [11] and heart
surgery in extra-corporeal circulation may be performed
safely and given the indication is made, without delay.
Provided that acute CNS hemorrhage is excluded and the
patient’s neurological status is not severe (deep coma), the
existing indications for emergency surgery still apply:
congestive heart failure, infection that doesn’t respond to
treatment, presence of heart abscess, or the persistence of a
high embolic risk. Cardiac surgery can be performed in these
situations with low risk of neurclogical deterioration
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(cerebral bleeding, oedema or coma) (3% to 6%) [12].
Neurological prospect is worse in the presence of intracranial
hemorrhage; in these cases cardiac surgery should be put off
for at least 30 days [13, 14]. The timing of cardiac surgery in
patients with IE and cerebral abscess is bowever unclear. We
present our successful management of such a case and a
review of the literature that helped us with decision making.

CASE REPORT

A 47 year old man presented to his general practitioner
complaining of fever and malaise that had started 4 days
before. He had no cardio-vascular priors and an
unimpressive medical history. He self-medicated with a
combination of antipyretics (ibuprofen 200mg three times a
day) and antibiotics (amoxicillin 500mg two time a day), but
found no improvement. Finding no clinical signs of
respiratory infection be referred the patient to the infectious
disease clinic for further investigations. Blood cultures
harvested there demonstrated a coagulase negative
staphylococcus  bacteremia and the cardiac ultrasound
showed severe mitral regurgitation with a relatively large
vegetation on posterior mitral valve. The diagnosis was acute
IE of the mitral valve, and antibiotic treatment was initiated.
He was transferred to our clinic 6 days after.

On admission to our hospital he was hemodynamically
stable, with no clinical signs of severe cardiac failure, and
with normal renal and pulmonary functions. He did however
exhibit signs of sinus tachycardia, fever that reached 39°C
and skin lesions characteristic of septic emboli. He had
previously received a double association of antibiotic
vancomycin and meropenem according to the antibiogram
results. A third drug - doxycycline was introduced after
demonstrating  positive  serology for  Mycoplasma
preumoniae. Three days into the treatment we decided to
cease the administration of meropenem because of elevated
seric levels of liver enzymes. We performed transesophageal
echocardiography which revealed severe mitral regurgitation
on a myxomatous valve with multiple chordae ruptures, cusp

Fig. (1). Myxomatous mitral valve with endocarditis. Transssophageal echocardiography views: posterior leaflet thickening with flail of the
P2-segment (ruptured chordae tendineae) and vegetation on the atrial surface of the leaflet (arrows) in systole.
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rupture and a 5x6 mm vegetation attached to the posterior
mitral valve (Fig. 1), as well as a left ventricle with normal
systolic function, slightly dilated, with no signs of important
pulmonary hypertension.

Although under a correct therapy of antibacterial
medication, the patient continued to present high fever,
general malaise and asthenia 8 day info the course of the
treatment. Furthermore he began to exhibit signs of
neurological dysfunction - amnesia, confusion. He also
presented consistently elevated inflammatory bloed test
results (C-reactive protein - 140.43 mg/L (normal: 0-5mg/L),
erythrocyte sedimentation rate - 110 mm, white cell blood
count - 34000/uL). Under the suspicion of a secondary
neurclogical infective process, we performed a cerebral
magnetic resonance imaging (MRI) which showed multiple
sub-centimeter cerebral abscesses localized in the
supratentorial region (corpus callosum, diencephalon) and
two larger abscesses in the occipital area (Fig. 2). A joint
team comprising a cardiac surgeon, a neurosurgeon and an
infectious disease specialist assessed the patient and decided
to first treat the cerebral complication first and surgically
address the cardiac lesions second. After correction of a
severe thrombocytopenia by administration of thrombocyte
concentrate, the neurosurgical team performed the
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gvacuation of the occipital abscesses. The intervention was
successful, as shown in the post-operative cerebral CT (Fig.
3), and the patient recovered.

After his release from the neurosurgical clinic, the patient
was admitted to the infectious disease clinic for continued
treatment. During the next 4 weeks the patient remained
stable and was able to complete a six week antibacterial
treatment. The fever disappeared, the white blood count
normalized and the level of systemic inflammation
decreased.

We transferred the patient to our clinic. The control
echocardiography showed severe mitral regurgitation, an
enlarged left atrium, normal left and right ventricular
function, and mild pulmonary hypertension. Our team
decided to perform a mitral valve replacement procedure.
We performed a coronary angiogram which revealed no
significant coronary lesions.

Surgery was performed with the patient under general
anesthesia and in a supine position. After a median
sternotomy, the pericardium was opened longitudinally.
After heparinization, extra-corporeal circulation was
established between the two venae cavae and the ascending
aorta. A cross clamp was placed on aorta and by anterograde

Fig. (2). Cerebral abscesses — contrast MRI: T2 axial section, which shows a formation localized intraaxialy, on the periphery of the left
occipital lobe, well delineated, of approximately 20 mm with T2 hypersignal, with perilesional cedema.
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Fig. (3). Multiplanar sagittal reconstruction after cerebral computed tomography: air-filled cavity, secondarry to abscess evacuation {arrow),

intermittent hypothermic blood cardioplegia from-the aortic
root, cardiac arrest was established. Hypothermia was
moderate (28°C). The mitral valve was approached via a
standard left atriotomy parallel to the interatrial sulcus. An
atrium retractor was positioned for optimal exposure. Upon
inspection we encountered an evacuated abscess involving
the posterior aspect of the mitral annulus, a small 5 mm
vegetation on the posterior mitral valve, ruptured chordae,
but no sign of an active infectious process. From the
ventricular side, the aortic valve was normal, and there were
no associated cardiac lesions. After removal of the native
mitral valve (fragments were sent to the laboratory for
histological and microbiological analyses) a mechanical
valve was mounted (29 mm, ATS Medical manufactured by
Medtronic, Inc., Minneapolis, MN, United States of
America) with pledgeted sutures. The left atrium was closed,
the heart de-aired, started and afterwards easily weaned irom
cardio-pulmonary by-pass with only a continuous infusion of
2ug/kg/min of dobutamsine for inotropic support.

After a short 2 day. stay in the intensive care unit (normal
thoracic drainage, and mild inotropic support) the patient
made a good recovery. The antibiotic treatment was
continued for 7 more days after the surgery, until
bacteriological results confirmed that the valve was sterile.
The patient was released 9 days after surgery. The patient
remained symptom-free from a neurological and cardiac
point of view at the 1, 3 and 6 month follow-up exams and
the echocardiographic control showed normal functioning
valve prosthesis.

DISCUSSION

In Westen European populations, chronic rheumatic
heart disease is more and more rare, whereas degenerative
valve disease in elderly people, intravenous drug abuse,
previous valve surgery, or vascular catherisation have

become increasingly frequent, together with a rise in
frequency of staphylococcal infections or those due to other
fastidious micro-organisms. Even worse is that, new
pathogens are being identified as cause of the infection, and
multidrug resistant germs challenge standard drug regimens
[1]. In the pre-antibiotic era, the mortality rate of infective
endocarditis was nearly 100%. The current mortality rate of
20-50% is aftributed to congestive heart failure or acute
valve regurgitation [4]. Studies have shown .that the
mortality rate is higher in patients with CNS involvement
(58-74%) compared to patients without CNS involvement
(20-56%) [4].

Macroscopic brain abscess is a rare complication of
bacterial endocarditis, and there is little if any available
medical data concerning how to manage these patients bus
most importantly the timing of the neurosurgical and cardiac
interventions. We present a case of left-sided bacterial
endocarditis complicated by a large cerebral abscess.
Because the patient was stable we decided to drain the brain
abscess first, complete the antibiotic treatment, and only
afterword resolve the cardiac lesions. The patients evolution
was good, his recovery fast and he remained symptom- free
from a neurologicat and cardiac point of view.

Systemic emboli might occur in up to 50% of patients
with IE {15, 16]. The CNS is the most frequent target, in
65% of embolic events; about 90% of these affect the
territory supplied by the middle cerebral artery [16]. In up to
25% of cases embolic complications may be clinically silent
{17, 18]. If present the symptoms might vary, and can range
from mild confusion to deep coma. More recent studies have
shown a rather polymorph pattern of NC attributed to the
advancement in age of the patients and the increased number
of nosocomial infections and intravenous drug users [3]. If
present, the neurological syndrome is often the first clinical
feature in endocarditis and the most frequent neurological



Drainage of Cerebral Abscesses Prior to Valve Replacement in Stable Patients

complication is cerebral ischemia. In patients with clinical
signs ischemic stroke and those with intracranial bleeding,
auscultation of a heart murmur and systemic signs of
infection point to endocarditis. Encephalopathy in
endocarditis is for the most part attributable to cerebral
infarction. In bacterial meningitis or cerebral abscess an
unusual isolate should arise suspicion [19].

Emboli cause cerebral infarction, but also fead to the
development of mycotic aneurysms, cerebral abscesses, and
also meningitis. Miliary microscopic abscesses are more
common than large abscesses, predominantly in patients with
an acute form of the disease and miliary dissemination in
other parts of the body [20]. Two features influence the
incidence of NC: (1) the site of endocarditis with 76% of NC
occurring  in  patients with mitral valve endocarditis
compared to 37% incidence of NC in other cases, and (2) the
infecting organism: NC have an incidence of 71% in patients
with S. aureus endocarditis versus only 45% in patients with
endocarditis caused by other bacteria [21]. The highest rate
of embolic complications is seen in left-sided IE, especially
when infection is related to Staphyviccoccus aureus, Candida,
HACEK and Abiotrophia organisms [22]. Our patient had
positive  blood cultures for coagulase negative
staphylococecus, but also positive serology for Mycoplasma
pneumoniae, and received treatment for both, Staphylococeal
endocarditis most often occurs in patients who suffer from
chronic kidney failure, diabetes mellitus, alcoholism, cancer,
immune suppression and drug abuse. Their prognosis is
worse and their clinical signs appear and evolve rapidly, thus
necessitating early hospital admission [7, 9].

Embolic complications usually ocour before the
diagnosis is set or within 2 weeks thereafter. Concerning the
timing of surgery, several studies have stated that embolic
risk decreases radically during the first 2 to 3 weeks of
successful drug therapy [18, 22, 23]. Data from the
International Collaboration on Endocarditis proved that the
frequency of stroke decreases form 4.8/1000 patient-days
during the first week of therapy to 1.7/1000 patient-days in
the second week under comrect antibacterial drug therapy
[23]. In our case the neurological symptoms appeared after
the first week, but we suspect that the embolic event
occurred well before that. This is supported by (3) the nature
of the complication - an abscess takes time to form, and (2)
the size of the abscess.

Several echocardiographic and clinical parameters have
been proven to by predictive factors associated with greater
risk of embolism: size and mobility of vegetations, location
on the mitral valve, increasing size under correct antibiotic
therapy, Staphylococcal infection, history of earlier
embolism [23-27]. The optimal timing of cardiac surgery
after an ischemic stroke is not yet well established, due to
lack evidence provided by controlled studies. Therefore, it is
yet unclear at what time a valve procedure should be
performed in patients with IE and NC, particularly in
patients with IE and cerebral abscess.

We based our decision to postpone the cardiac
intervention in favor of the neurosurgical intervention on
several aspects. (i} The patient didn’t respond well to
antibiotic treatment suited for the responsible bacteria and
we attributed this to the lack of penetration of the medication
into the abscess. (ii} The patient was stable, with no signs of
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severe cardiac failure. (iii) The abscess was already large
and, if it increased, might cause further neurological damage.
{iv). The vegetation was relatively small, and did not
increase in time. (v) The medical data we found was
insufficient concerning the timing of cardiac surgery in
patients with IE and cerebral abscess.

Surgery already has an established role i the
management of [E across a wide range of patients, a role that
increases as the complexity of patients with this difficult
condition rises. Concerning only an isolated case, our data is
of course insufficient to establish a protocol for the
management of patients with IE and cerebral abscess. Large
international collaborations should provide us a more robust
evidence base to guide treatment strategies in patients with
IE and cerebral abscess. Nevertheless, decision making in
individual patients will remain difficult, with the best
oufcomes obtained as a result of expert multidisciplinary
collaberation between the cardiologist, microbiologist,
neurclogist, and cardiac surgeon. Only with such interaction
will the questions of *“whom?” and *“when?” becoms
answerable.

CONCLUSION

It is yet unestablished how to manage patients with IE
and cerebral abscess, but we consider that the drainage of a
large cerebral abscess prior to valve replacement surgery is
the correct way to handle these patients. In our case 1t
yielded very good results, but further studies are necessary in
order to create a usable treatment protocol.

LIST OF ABBREVIATIONS

CNS = Central nervous system

CT = Computed tomography

IE = Infective endocarditis

MRI = Magnetic resonance imaging
NC = Neureclogical complications
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Introduction

Infective endocarditis (IE) remains a cardiac pathol-
ogv associated with high morbidity and mortality, and
furthermore a major challenge for the cardiac surgeon
[1]. Despite the improving quality of life as well as the
evolving diagnosis methods and antibiotic therapy, IE
continues to affect a relatively large segment of the ac-
tive population with an incidence of 3-10 episodes/100
000 person-years {mostly men aged between 70 and 30
years) [2-4].

Depending on the site of infection and the presence
or absence of intracardiac foreign material, IE is clas-
sified as follows: [eft-sided native valve IE, lefi-sided
prosthetic valve IE, right-sided IE, and device-related IE
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(IE developed on pacemaker or defibrillator wires, with
or without the involvement of the valve). Regarding the
acquisition, IE is divided into community-acquired IE,
health care-associated IE (nosocomial and non-nosoco-
mial), and IE in intravenous drug abusers (IVDAs) [2].
The new European Society of Cardiology (ESC) guide-
lines emphasize the role of transthoracic echocardiogra-
phy (TTE) as a first line imaging study in the diagnosis of
this disease (Class IB recommendation) [5].
Transesophageal echocardicgraphy (TEE) is a non-
invasive and cost-effective examination, able to compre-
hensively characterize the morphology and functional
status of the cardiac and vascular structures affected by
the infectious process. This information is essential in the
setting of the surgical approach, considering that a favora-
ble long term outcome depends on the complete removal
of the infected tissue followed by the reconstruction or
replacement of the excised lesions. Sometimes these ex-
cisions are widely extended, and the tissue destruction
is extremely large. In these situations, the diagnostic ac-
curacy and the magnitude of surgical reconstruction be-
come a challenge for both the cardiologist and the cardiac
surgeon such as the case we are going to presentnow.
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Fig 1. a) Transesophageal short axis view of the aortic valve: vegetation (inhomogeneous structures attached to the valvular tis-

sue), perforations, retractions, and scars (white arrows) were found. In the periannular region between the aorta and left atrium an
echolucent space suggests the presence of an aortic root abscess (red arrow). b) Transesophageal long axis view of the aortic valve
and ascending aorta. The echolucent space located around the aortic valve annulus and proximal ascending aorta suggests a circular
aortic root abscess (red arrows); ¢) Transesophageal long axis view of the aortic valve and ascending aorta, colour Doppler. Severe
201tic regurgitation caused by a co-aptation defect of the modified and perforated cusps; d) Transthoracic echocardiography, apical
4-chamber view, colour Doppler. A colour flow from the aortic root into the right ventricle indicates a left~to-right shunt caused by
a fistula between the aortic root and the right ventricle (arrow). LV: left ventricle; RV: right veniricle; IVS: mterventricular septum;

Ao: ascending aorta.”

Case report

A 42-year-old man was admitted to our intensive care
unit for dyspnea at rest and extreme malaise. The patient
had a 4-week history of fever, anorexia, and 6 kg loss
weight. He denied any history of travelling, prior surgery,
denta! procedures, or contact with animals over the previ-
ous 3 months.

One week before presentation he was admitted to the
Infectious Disease Clinic. Physical examination revealed
that time a dehydrated patient with hyperpyrexia (42°C).
blood pressure of 80/60 mmHg and heart rate 104 beats/
minute. Blood tests showed elevation of C-reactive pro-
tein to 16.7 mg/dL (normal values: <1 mg/dL), increase
of the white biood cells count to 20,400/uL. and normo-
cytic anemia with a hemoglobin level of 11.8 g/dL. In
all three sets of blood cultures obtained in the first hours
after admission (30 minutes apart), Gram staining de-
tected Gram-positive diplococci — Streptococcus preu-
monia with sensitivity to penicillin G. Chest radiography
revealed peribronchial reticulonodular opacity. TTE was
carried out using a GE Vivid 86 echo system, which iifus-
trated a 0.6 cm vegetation attached to the right coronary
cusp of the aortic valve and moderate aortic regurgitation
(vena contracta 5 mm, pressure half time PHT 530 ms,
velocity time integral VTT in the descending aorta 6 cm).
No periannular complications were detected.

According to Duke criteria [6], the patient was diag-
nosed with definite infective endocarditis; subsequently,
antibiotherapy with Ceftriaxone and Gentamycin was
initiated. One week after admission to the Infectious
Disease Clinic, the patient had an unfavorable clinical
course with an ongoing high fever, worsening of dysp-

nea, fatigue and hypotension, and consequently he was
transferred to our emergency department. At admission
the electrocardiogram revealed sinus tachycardia, right
bundle branch block, and right axis deviation. The chest
X-ray showed a slightly dilated left heart and pulmo-
nary edema. Due to the high probability of periannu-
lar complications, a transesophageal echocardiography
(TEE) was performed (GE Vivid $6 echo system). The
bi-dimensional (21} images identified a tricuspid aortic
valve with severe endocarditic lesions: vegetation, cusp
ruptures, and retractions. The echolucent space located
around the aortic valve annulus and proximal ascending
aorta suggested a circular aortic root abscess. Addition-
ally, a severe aortic regurgitation (vena contracta 12 mm,
PHT 160 ms, VTI in the descending aorta 20 cm) was
identified. In the apical 4-chamber view a continuous
color flow from the aortic root into the right ventricle in-
dicated a perforation in the aortic wall, erosion into the
right ventricle and creation of a continuous lefi-to-right
shunt between the aortic root and the right ventiricle, sug-
gesting the presence of a fistula (fig 1}. The presence of
the shunt at the level of the basal interventricular septal
region suggested the extension of the infectious process
to the membranous septum, with an important ventricular
septal defect (VSD). The left and right ventricles were
enlarged (LV diameters 65/38 mm, RV diameter 43 mm
below tricuspid valve), with hyperdynamic contraction
and normal systolic function (LVEF 68%, TAPSE 30
mm). Also a moderate pulmonary hypertension (PASP
60 mmHg) was found. The patient was referred for emer-
gency cardiac surgery

Intraoperatively purulent pericardial liquid and thick
pericardial layers, with inflammatory changes were
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Fig 2. Cardiac computed tomography (3-D reconstruction), 1
month after surgery: aortic conduit containing a mechanical
prosthesis and triple coronary artery bypass graft. All grafis are
patent, without complications and without peri-prosthetic ef-
fusions or false aneurysms. ISV: internal saphencus vein; RC:
right coronary (artery), RV: right ventricle; LV: left ventricle;
LAI: left anterior descending (artery).

found. On the anterior aortic wall a tumor mass of ap-
proximately 4/3 cm was observed and was interpreted as
an aortic root abscess. The inspection of the acrtic valve
revealed a 2/2 cm vegetation on the right coronary com-
missure, a small abscess on the left coronary commissure,
and a giant abscess with a fistula opened Into the right
ventricle, lying between the left and right coronary ostia,
with a large VSD. The muscular and the aortic walls were
extremely friable, and a smali fistula between the inner
and the outer aortic layers on the anterior aortic wall was
also noticed. The aortic intima was completely damaged,
with severe inflammatory lesions at the level of the coro-
nary ostia. The infected aortic valve and the surrounding
necrotic tissue were excised. The V8D was covered with
bovine pericardial patch on the inferior wall, and con-
tinuous suture of the other walls. A valved conduit con-
taining a mechanical prosthesis of 23 mm and a tubular
Dacron graft of 25 mm was inserted. The re-implantation
of the coronary ostia into the tubular graft was techni-
cally not possible so a triple coronary bypass (CABG)
with saphenous veins was performed. Intraoperative TEE
was used to control the success of the procedure.

The overall postoperative course of the patient was
uneventful. Two weeks postoperatively, TTE was repeat-
ed. The aortic mechanic prosthesis was with normal pres-
sure gradients. There was no communication between
the aortic root and heart chambers and no residual inter-
ventricular shunt. In order to evaluate the postoperative
results, a CT-angiography of the aorta was performed 3
months after surgery (fig 2).

Discussions

Considering the main risk factors for 1E of the native
valve (increased longevity, prosthetic valves, increased
exposure to nosocomial bacteremia, use of iv drugs, HIV
infection, mitral valve prolapsed) [7-10] we found no risk
factors for IE in our patient. As perivalvular IE is usually
associated with a higher incidence of serious complica-
tions, a more complicated surgical procedure, or death,
early diagnosis is essential [11]. Useful information con-
cerning the diagnosis and the severity of [E, as well as the
short- and long-term prognosis are given by TEE [12].

In our case, neither the initial nor the second TTE per-
formed by a very experienced cardiologist were able to
detect other lesions than the vegetation attached to the
right coronary cusp of the aortic valve with secondary
moderate aortic regurgitation. The presence of the perian-
nular abscess and the VSD with lefi-to-right shunt were
revealed only by the TEE. Our results are in line with
literature data [13}, confirming that TEE was an essential
teol in our patient. In these circumstances, we can state
that TEE had a conclusive role for the comprehensive
preoperative diagnosis. The accuracy of the images pro-
vided by this technique was confirmed by the intraopera-
tive findings. Moreover the ESC guideline recommends
to perform TEE not only pre-operatively for diagnosis
purposes, but also intraoperatively in all cases of infective
endocarditis requiring surgery, due to its ability its affect
at least one of the following parameters operative plan,
quality control of valve repair/replacement, hemodynam-
ic assessment or de-airing [5,14]. Precise recognition of
possible complications is important for the medical and
surgical management of these patients, as those complica-
tions could generate unexplained congestive heart failure
and hemodynamic deterioration in some cases with aortic
valve endocarditis [14]. Extension of the infection to the
perivalvular tissues is a sign of poor prognosis in the evo-
lution of the disease: it may lead to endothelial erosion,
perivalvular abscess, mycotic aneurysm, and intracardiac
fistulae [12]. Intraoperative findings in our patient were
characterized by severe damage at the level of the aortic
wall, coronary ostia and inter-ventricular septum; these
supplementary lesions made the surgical technique more
complicated and challenging.

The risk of recurrence among survivors of IE var-
ies between 2.7 and 22.5% and prophylactic measures
should be very strict, involving postoperative regular
echocardiography control examinations (TTE, TEE) [2].
We used TEE immediately after finishing the surgical
procedure and TTE two weeks post-operatively in or-
der to have the best evaluation of our patient’s outcome,
besides the significant clinical improvement. These non-
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The value of transthoracic and transesephageal echocardiography

invasive techniques allowed us to be confident with the
complex treatment (surgical and medical) managed for
this patient.

The repetition of TTE and TEE in the patients® fol-
low-up program is extremely important, as it is stressed
in the 2015 ESC guidelines: TTE is recommended at
completion of antibiotic therapy for evaluation of cardiac
and vaive morphology and function [5].

Finally, we would like to emphasize once more the
case complexity, with regard to the imaging studies
(TTE, TEE, and CT-angiography), as well as regarding
the surgical technique {aortic root reconstruction, ven-
tricular septal defect closure, aortic valve replacement
and triple CABG). Another particularity would be the
relatively rare etiology (Pneumococcus), but with high
severity and mainly encountered in young patients.

In conclusion the complete and accurate preoperative
diagnosis in IE and their optimal surgical corrections re-
main challenging. In the presence of clinical manifesta-
tions suggestive for IE, al! patients should undergo TTE.
In all cases with positive results a TEE is mandatory, in
order to identify possible complications for an adequate
surgical timing.
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Massive hydropneumopericardium after pericardial drain removal

loana Dregoesc'?, Adrian lancu'*#, Adrian §tef?, ‘and Adrian Molnar"?
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A 73-year-old lady was referred to our hospital due to a large pericardial effusicn, of unknown origin. Urgent, echo-guided, subxipheid, per-
cltaneous pericardiocentesis was performed through an 8F-single lumen catheter. The catheter remained in place 24 h and 2700 ml of
serohaemorrhagic fluid was drained, with consequent clinical iImprovement.

The next day. followmg pencardial draln removal, the patient became dyspnoeic. Transthoracic echocardicgraphy revealed swirling echo-
genic bubbles within the pericardial space (see Supplementary material Griline;’ Panel A). These findings, consistent with 2 hydropneumopericar-
dium, were supported.by the chest Xeray (Panel:B), which-alse raised suspicion of a small left pneumothorax. Computed tormography (CT)

Figure. I (Panel A—transthoracic echocardiographic modified apical five-¢hamber view showing echogenic bubbles within the pericardial
space (blue arrow) ahd the pérsisterice of a posterolateral pericardial effusion; (Panel B)—chest radiography showing preumopericardium
(blue arrow) End possibly a small left pneumothorax {white arrow); {Panel C)—computed tomography frontal view showing massive pneumo-
pericardium (blue arrow); (Pane! Dy—intracperative image of the pericardial aerated serchaemorrhagic fluld (air bubbles—blue arrow).
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confirmed the diagnosis of hydropneumopericardium (Panel €). The patient remained hemodynamically stable and therefore we decided for a
“watchful waiting” strategy. Tne control CT performed 2 week later showed that while the air in the pericardium partially resorbed, the peri-
cardial fluid started to re-accumulate, with an inhomogenecus distribution. Surgical drainage and pericardial biopsy was successfully performed
and 1000 mL of aerated serohaemorrhagic fluid was evacuated {Panel D). No pleurc-pericardial communication was identified. The histopatho-
logle exam was in favour of a chronic non-specific pericarditis. Besides celchicine therapy, L-thyroxine substitution was initiated for a mild form -
of hypothyroidism. Given the high prevalence of tuberculosis In the region, the patient was started on tuberculostatic therzpy for the 8-week
period until the microbiclogic laboratory repert excluded the diagnosis. Three mc_imhs later, she was asymptomatic. )

We presume that a small pleuro-pericardial communication was produced during pericardiocentesis. The large diameter drain blocked
the pleuro-pericardial commurication, which opened following catheter removal s

Supplementary material is available at Eurcpean Heart journal online. - i

Published on behalf of the European Society of Cardiolagy. All rights reserved. © The Author 2014, Fd{_‘ Permissions, please emall: Journals.permissions@oup.com.
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A very rare association between giant right atrial
myxoma and patent foramen ovale. Extracellular
matrix and morphological aspects: a case report
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Abstract

We repert a case of sporadic giant cardiac myxoma with a rare lecalization in the right atrium, operated in our Service, in a 73-year-old female
patient who also presented a patent foramen ovale and a history of ischemic stroke in the year prior to current admission. Intra-operafively,
the tumer had a very friable, gelatinous aspect, with & high potential for embolization due to its reduced consistency. The present paper refers
fo clinical, histochemical and immunchistechemical particularities, as well as to macroscopic and microscopic characteristics of the cardiac
myxoma, emphasizing the extracellular matrix aspects, and without leaving out the cellular components of this rare tumcr, with possible
inference in the management of this disease. The authors present their own observations related to the data from the literature. Also, there
are some particularities of the case which justify the current presentation.

Keywords: cardiac myxoma, myxoid stroma, extracellular matrix, glycosaminoglycan, hyaluronic acid.

= Introduction

Soft tissue tumors are complex mesenchymal lesions
with vast differentiation possibilities. In this soft tissue
tumors group, the World Health Organization (WHQ)
classification includes benign tumors, malignant tumors,
and borderline tumors (locally aggressive but non-metastatic
tumors) [1). In the benign tumors group are comprised the
entities with a less known or less understood differentiation
course. Being such an entity, cardiac myxoma begins to be
outlined like a genetic identity, with obvious chromosomal
aberrations [1]. The PRKARI1A gene seems to play arole
in the development of the so-called syndromic cardiac
myxoma from the Carney complex [2]: it codifies the
type 1-alpha regulatory subunit of the cAMP-dependent
protein-kinase. In the sporadic, common cardiac myxoma,
this gene has a less determined role. Now, the literature
publishes new data, subsequently to technical progress
that allowed the deeper knowledge of these tumors.

Atrial myxoma is the commonest (20-30% of all}
primary intra-cardiac tumor in adults and two-thirds of
these arise in the left amium. Other locations are right
atrium (next commonest), ventricles, and cardiac valves
[3]- Although they are benign, it is recommended their
immediate removal as soon as the diagnosis is confirmed,
since they are associated with fumor embolization and their
harmful consequences [4].

The sufficient and recommended treatment is complete
resection of the tumor, associated with the repair of
defective area.

Taking into account these considerations, we present

the clinical and morphological observations encountered
in our case.

7 Case presentation

A 73-year-old female patient presented in our Service
with a four-month history of shortness of breath, accom-
panied by peripheral edema and palpitations. She also had
a history of an ischemic parietal stroke, as well as a radical
surgical treatment for duodenal adenocarcinoma in the
year prior to her current admission. The cardiovascular,
respiratory and abdominal examination was unremarkable
and a detailed neurological assessment did not reveal any
significant abnormality. The electrocardiogram showed
sinus rhythm, with a frequency of 80 bpm (beats per
minute), and minor T wave changes in anterior leads.

The trans-esophageai echocardiography (TEE) demon-
strated a giant mass (of approximately 65/60/38 mm, with
a volume of 63.47 cm®), which occupies almost entirely
the right atrium, prolapsing into the right ventricle, with
intermittent obstruction of the tricuspid valve and a very
high risk of embolization; the mass was attached to the
ostium secundum area of the interatrial septum, and also a
patent foramen ovale with a diameter of approximately
15 mm was present (Figure I).

The patient accepted the surgical treatment in view
of the risks involved, and we performed the complete
tumor resection and direct repair (suture) of the atrial
septum defect. The surgical approach was made by median
sternotomy; we establish the cardio-puimonary bypass
with bi-atrial cannulation, and we fried to avoid tumor
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fragmentation and embolization of its parts. Macrosco-
pically, the excised tumor weighted 55 g, and measured
6.5/6/5.8 cm, with a base of implantation of approximately
1.5/1 cm; its coloration was reddish-blue and yellowish,
with a slightly fringed surface, and a gelatinous consistence

(Figure 2).
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Figure 1 — Preoperative image ~ trans-esophageal
echocardiography (TEE): giant mass attached to the
ostium secundum area of the inter-atrial septum,
occupying almost entirely the right atrium and
prolapsing into the right ventricle, with intermittent
obstruction gof the tricuspid valve.

" Figure 2 — Tumor aspect after
surgical removal: gelatinous
consistence with a siightly

Jringed surfuce, reddish-blue
It and yvellowish coloration,
measuring 6.5/6/5.8 cm,
with a base of implantation
of approximately 1.5/1 cm
(arrow).

We studied multiple fragments from the atrial mass,
embedded in paraffin by the routine method; the slices
were examined with an Axioskop 40 microscope {Carl
Zeiss). The sections were taken at 5 pum, and stained with
Hematoxylin—Eosin (HE); we also practiced histochemical
and immunohistochemical stains; histochemical stains
were Orcein, Masson’s trichrome, Alcian blue, Periodic
Acid-Schiff (PAS) and Mucicarmine, in order to stand
out the particularities of the tumoral matrix. The immuno-
marking was achieved following multiple steps, one of
them being the thermal processing of sections (in a period
of 15 minutes, in citrate buffer with a pH of 6). The
primary antibodies were applied in the following dilutions:
calretinin — 1:100, vimentin, clone 9 — 1:100, desmin —
2:100, Ki67 — 1:100, S100 — 1:4500, CD31 ~ 5:100. The
technique followed the steps of the Streptavidin—Bictin
system (the LSAB universal kit), and the chromogenic
base for peroxidase was 3,3°-Diaminobenzidine (DAB).
For this reason, the positive cells are brownish; the
counterstaining was made with watery Hematoxylin,
determining the bluish tint of the background.

Microscopically, the multiple tumor fragments analysis
showed the presence of a myxoid siroma containing
polygonal or stellate cells with eosinophilic cytoplasm and
oval nuclei with possible visible nucleolus. The myxoma
cells were disposed in a perivascular, annular design, and
arranged in groups and strings (Figure 3).

Figure 3 - Microscopic aspect of the cardiac myxoma
(HE staining, x100): the cells are arranged in peri-
vascular rings (green arrow), and embedded in a myxoid
stroma, some of them being arranged in gronps and
strings (black arrow).

The lepidic cells are positive for calretinin, $100,
and CD31. By the CD31 antibody, there is evidence of
endothelial cells in the vascular structures, surrounded by
the mentioned annular structures formed by the myxoma
cells (Figure 4).

F)
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Figure 4  Immunoh

(A) and CD31 (B). The myxoma cells are positive for
calretinin (A): green arrow for groups of lepidic cells and
black arrow for rings; the endothelial cells positive for
CD31 (B) (black arrow} delineate the vascular channels
surrounded by the annular structures composed by
myxoma cells.
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The turnoral stroma contains elastic fibers (Figure 5)
and is constituted of mucin areas, revealed by Mucicarmine
and PAS stainings (Figure 6).

i Jri

Figure S—The Orcein staining (=100) reveals

B o i

Figure 6 — (4} Mucicarmine staining (x100) reveals the
central points that contain mucins in the extracellular
matrix. (B) PAS staining (*100) performed with the
same purpoese (arrows).

Also, the myxoid stroma in our case is very rich
in proteoglycans, shown by the Alcian blue staining
(Figure 7). Beyond these stromal components, we also
identified the presence of lymphocytes and macrophages.
The histological exam of the implantation base revealed
the complete excision of the myxoma. The Ki67 proli-
feration factor was less than 5% of the studied material.

i N SeA oL M

Figure 7 — Alcian blue staining (%200} reveals the rich
component of protecglycans in the myxoid tumoral
stroma (arrow).

& Discussion

The first mention of a cardiac tumor was made by
Realdo Ceolombo in 1559, but enly in 1932 the first ante-
mortem study of an atrial myxoma was published.

The first successful myxoma resection was accom-
plished in 1954, Based on autopsy findings, the incidence
of primary cardiac tumors vary between 0.0017% and
0.25%. Of all primary cardiac tumors, 3/4 are benign
and 1/4 are malignant. Of the benign tumors, myxoma is
by far the most common, reaching an incidence of about
50%. Regarding the localization, thé most frequent is
in the left atrium {over 75% of cases), then in the right
atrium (15-20% of cases), and the rest could be found
in the left ventricle, right ventricle and bi-atrial [5].

In our clinic experience, of 84 cases of myxoma
operated between 1991 and 2014, only in 12 cases the
myxoma was situated in the right atrium, and only in the
presented case the tumor was accompanied by a patent
foramen ovale.

The term “myxoma” was first introduced by Rudolf
Virchow in order to describe the soft tissue tumors
structurally resembling the umbilical cord. He used in
1863 the term of myxoma 1o delineate the tumors he has
already described in 1861, as having macroscopic and
microscopic characteristics similar to Wharton’s gelatin
from the umbilical cord [6]. Also, Rudolf Virchow intro-
duced this term as a pathologic entity [7]. The “Medical
Lexicon” by Robley Dunglison specifies that the “myxoma™
term was first presented by Johannes Miiller under the
name of “collonema”. The term designated a gelatinous
tumor, which trembled when being touched 8]. Myxoid
tumors are presently classified according to complex
clinical and pathologic criteria, and to molecular and
cytogenetic characteristics [7].

Presently, there are three theories that explain the
myxoma cells” histogenesis: the thrombogenic theory,
the neoplasic theory, and the hamartoma theory.

Cardiac myxoma contains a great variety of cells that
are believed to originate in the mesenchymal pluripotent
stem cells in the fossa ovalis, known as Prichard’s
structures [2]. The myxoma cells, known as lepidic cells,
produce the extracellular matrix of the tumor. They are
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revealed by the expression of calretinin, as we could
see in our case. Calretinin is intensely expressed in the
cytoplasm and nucleus of cardiac myxomas, this antibody
being proposed as immunohistochemical marker of this
tumor since 2003 [9~11]. The lepidic cells can express
100, actin, CD31-and vimentin. Variably, it was demon-~
strated that there could also be found other positive
markers like CD34, myoglobin, desmin, factor VIII, which
could be used for explaining the origin of the tumor from
mesenchymal pluripotent cells with variable differentiation
potential [12-15]. Other cells are represented by lympho-
cytes, siderophages, plasmacytes, and histiocytes. The blood
vessels are numerous and rudimentary, paved by CD31-
positive endothelial cells [2]; this aspect is shown in
Figure 4B, proving the cellular components of the above-
described myxoma.

The histological features necessary for the diagnosis of
myxoma are the identification of lepidic cells, surrourded
by a gelatinous environment, with rudimentary vascular
channels and macrophages with hemosiderin.

The cells are embedded in a gelatinous environment,
determining tumor friability, which can embolize spon-
taneously or during surgical interventiorL.

Tumor fragment embolization can be produced at any
vascular level. The tumor cells are viable and remain
attached to the vascular wall [16, 17].

There were some reports on cases with myxoma emboli
at pulmonary or cerebral level; the embolized myxoma
cells had the ability of multiplying inside the arterial wall
where they were quartered, and determining fusiform
aneurysm formation.

Cardiac myxoma is not considered a malignant tumor.
The myxoma malignancy is determined by its behavior,
and not by its histological aspect. Cardiac myxomas
were regarded as mild proliferative lesions, with low
metastatic potential, and without modulation of oncogenes
or tumoral suppressing genes [18].

The lepidic cells produce the myxoid stroma, in which
they are embedded, and consequently we granted special
attention for this tumeoral component.

The extracellular matrix composition was better assessed
after introducing the Alcian blue staining in 1950 7],
which identify the presence of glycosaminoglycans in the
fissue sections.

The glycosaminoglycans are macromolecules found
in the pericellular space and in the extracellular matrix:
hyaluronic acid, keratan sulfate, chondroitin sulfate,
dermatan sulfate, heparin sulfate, and heparin. The glycos-
aminoglycans form proteogiycans by specific connections
with proteic cores. The proteoglycans are grouped in three
families: the lecticans, the small proteoglycans enriched
with leukines and the extracellular matrix proteoglycans.

The glycosaminoglycans have specific biophysical
characteristics like high viscosity and reduced compres-
sibility. Their rigidity implicates them in maintaining
the tissular integrity, by favoring the ceilular diffusion
and migration. The biochemica! characteristics of glycos-
aminoglycans are mediated by specific connections with
other macromolecuies in the extracellular matrix.

Besides glycosaminoglycans, the extracellular matrix
contains collagen and other molecules as fibrongetin and
tenascin. In the soft tissue tumors like myxoma, the

extracellular matrix is heterogeneous. The cardiac myxoma
contains chondroitin-4-sulfate (C4S), chondroitin-6-sulfate
(C68S), and hyaluronic acid (HA). The HA seems to be the
major component in determining the myxoid aspect of the
extracellular matrix [7].

€4S and C6S are glycosaminoglycans that enter in
the composition of skin, cartilages and tendons, and play
a physiological role in ionic bonding {calcium, copper
and iron ions), with anti-oxidative effects and reducing
the apoptosis and pro-inflammatory cytokines [7].

By biochemical methods, it was proved that the HA
content of cardiac myxoma is 30-times higher than in
the normal interatrial septum [193. The HA is present in
the heart during its development and it participates to
tissular remodeling, regeneration and reparation processes,
embryogenesis, and carcinogenesis [7, 19]. The HA is
also abundant in the bones and cartilages. It is involved
in early tissular organization by facilitating the migration
and condensation of mesenchymal cells; it intervenes in
the articular cavity formation, the osteoclastic and osteo-
blastic functions. It favors the reduction of pain perception
and has a suppressing effect on cartilage degeneration [7].

& Conclusions

The association between a right atrial myxoma and &
patent foramen ovale is extremely rare, being mentioned
in only six case reports from the English specialized
literature. This association, along with the histery of an
ischemic stroke, the giant tumor size, and the patient’s
advanced age (knowing the fact that cardiac myxoma
usually affects younger patients — less than 50-year-old),
constitute particularities that determined us to present
and discuss this case. In the mean time, we analyzed the
extracellular matrix components in order to understand
the causes of its friability and its particular behavior.
We consider that cardiac myxoma is a tumor with origin
in the pluripotent mesenchymal cells, with differentiation
capacity from multiple cell lines. We believe that supple-
mentary studies on the constitutive elements of this rare
tumor could bring useful information about the tumor’s
recurrence mechanisms and behavior, with possible thera-
peutic consequences.
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Giant Infrarenal Aortic Aneurysm Rupture
Preceded by Left Lower Limb Motor Deficit

Sasarman Vasile Aurelian,”>* Molnar Adrian,>* Bindea Dan,** Schjoth Bruno,’*
Oprea Alexandru,>* Trifan Catalin,* and Andercou Octavian,>* Metz, France and Cluj-Napoca,

Roumania

This report presents the surgical repair and postsurgical outcomes following a ruptured infrarenal
aortic aneurysm with & maximum transverse diameter of 20 cm. Its association with acute lower
limb metor deficit is rare. Open surgery of giant abdeminal aortic aneurysms is often the only avail-
able treatment, favored over an endovascular approach in the presence of increased aneurysm
size with dislodged abdominal organs, adhesions, and short and angled proximal infrarenal aortic
neck, presenting significant additional surgical and anesthesiclogical challenges.

CASE REPORT

A 64-year old male with a medical history of hypothyroid-
ism, acute pancreatitis {for which he underwent surgery in
2012), and hypertension was brought to the Emergency
Department presenting syncope. The patient also com-
plained of back pain and left lower limb motor deficit,
which had been present for about 2 weeks without sensory
deficit. The lower limbs had no signs of ischemia, and the
femoral pulse was bilaterally palpable. Furthermore, for
the month prior to presentation, the patient suffered alter-
nating bouts of diarrhea and constipation. Upon admission,
the patient was malnourished. His body mass index was 19,
blood pressure was 80/60 mm Hg, heart rate was 100 bpin,
and clinical status was otherwise normal. Physical examii-
nation revealed a pulsatile, well-defined, voluminous
abdominal mass stretching from the inferior margin of
the left costal margin to the left superior iliac crest,
exceeding the midline.

Blood tests revealed hemoglobin was 4.8 g/dL, hemar-
ocrit was 16%, plasma creatinine was 24 mg/L, urea was
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2,37 g/L, leukocyte count was 16,000 U/uL, erythrocyte
sedimentation rate was 80 mm/hr, and C-reactive protein
was 242 mg/L. The elevated creatinine level warranted an
abdominal computed tomography (CT) scan without
contrast, which revealed a large infrarenal abdominal
aortic aneurysm (AAA) with a transverse maximum
diameter of 19.8 cm and signs of posterior rupture (Fig. 1).

The mass occupied a large amount of the volume in the
abdominal cavity, causing severe compression of the left
kidney; spleen; and transverse, left, and sigmoid colon
(Fig. 2). The CT revealed that about 1 ¢m of the proximal
part of the aorta beneath the right renal artery was undi-
lated, while the left renal artery was not visible and the
proximal infrarenal aortic neck was angled at 130°. Because
of the extreme dimensions of the aneurysm, the angulation
of the aorta, sinuous trajectories of the iliac arteries, and the
clinical status of the patient, the endovascular approach was
considered inadequate in favor of open surgery.

An emergent open transperitoneal repair was per-
formed using a Y-shaped Dacron graft (16 x 8 mm). In
the presence of dense adherences of structures adjacent
to the aneurysm wall and the large size of the aneurysm,
isolation and acrtic cross-clamping of the proximal
infrarenal aortic neck was performed with difficulty. Aor-
totomy was executed along the anterior wall of the aneu-
rysm, and a large intraluminal thrombus mass was
extracted. Proximal anastomosis with the infrarenal acrta
was performed just below the renal arteries, whereas
distal anastomoses invelved the right and the left common
femoral arteries. A decision was made not to reimplant the
inferior mesenteric artery because it was overly throm-
beotic. During the procedure, high doses of inotropes
were required. The patient also received 9 units of red
blood ceils, 6 units of frozen plasma, 1 unit of cryoprecipi-
tate, and 3 grams of human fibrinogen.

317.e13
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Fig. 1. Abdominal CT showing a large infrarenal abdom-
inal aortic aneurysm with a transverse maximum diam-
cter of 19.8 cm.

Postsurgical evolution of the patient was marked by the
possibility of rapid reduction of inotropic support with he-
modynamic stability and preserved diuresis. Severe
thrombocytopenia was developed and corrected through
further transfusion of blood derivatives {negative platelet
aggregation and heparin-PF4 antibody tests). At the
fourth postoperative day, as a result of repeated episodes
of diarrhea, a colonoscopy was performed, revealing mod-
erate ischemic colitis. An abdominal contrast CT was per-
formed on the 10th postoperative day. showing a lack of
perfusion in the posterior part of the left kidney (throm-
bosed left renal artery), while the organ was otherwise
vascularized by a patent accessory renal artery (Fig. 3}.

In addidon, a small retroperitoneal effusion was
revealed. Other radiologic findings were normal, and the
Dacron graft showed good blood flow. The left lower limb
showed no postprocedural amelioration of the motor deficit.

Eistological examination of the dilated aortic wall
revealed a thick layer of adherent intraluminal thrombus
overlying an atheromatous intima. Mucoid extracellular
matrix accumulation with the presence of sporadic choles-
terol crystals resulted in separation of the intima with
visible inflammatory infiltration, numerous dystrophic
points of calcification, and subsequent medial atrophy.
The adventitia was abundant with lymphocytes, thick-
ened from inflammation. Four hyperplastic ganglions
were isolated from the periaortic adipose tissue,

DISCUSSION

Ischemic colitis following aortic surgery is a serious
complication. Its incidence varies from 0.6% to
3% in nonruptured AAA repairs to 7% 10 27% in
ruptured AAA repairs.! The incidence rate is influ-
enced by the surgical technique employed; the fre-
quency is 22% when aortofemoral grafts are used,
4% when tube grafts are used, and 2.7% when

Annals of Vascular Surgery

aortoiliac grafts are used.* Preoperative shock is
the most important factor predicting the develop-
ment of colon ischemia following AAA rupture.
Other risk factors are elevated intraabdominal pres-
sure, renal failure requiring dialysis, use of vasopres-
sors and intraoperative transfusions, IMA patency,
collateral supply from the superior mesenteric ar-
tery, and internal iliac artery.

We chose not to reimplant the IMA on the basis of
its intraoperative aspect (thin vessel, thrombosed)
even though preoperative angiographic assessment
of the colon blood supply was not available. Our de-
cision was further supported by the nonischernic
macroscopic aspect of the sigmoid colon after aortic
declamping. Objective means of assessing collateral
circulation other than IMA back-bleeding or use of
a macroscopic aspect of the colon are: colon mucosal
saturation measurement, laser Doppler flowmetry,
IMA stump pressure measurements, and use of a
photoplethysmographic technique.

Rectosigmoidoscopy, which is the diagnostic pro-
cedure of choice, should be systematically per-
{ormed after AAA rupture, allowing for detection
of colon ischemia at an earlier stage.”

We could not identify the left renal artery on the
native CT scan before surgery primarily because of
the largeness of the aortic aneurysm; however, dur-
ing the procedure, we were able to find and isolate
the initial part of the vessel. The artery was ectatic
and had a trajectory that was initially sinuous but
became severely angulated by the aneurysm, which
also compressed the left kidney. Even though a
renal artery occlusion can occur as a complication
of aortic surgery, we presumed that in this case, it
was closely correlated with the morphology of the
vessel and its position relative to the aneurysm:
the obstruction was favored by its dilation, tortuos-
ity, and angulation.

Aneurysm size is the most important factor
related to likelihooed of rupture; the risk increases
substantially when the aneurysm is large. The
annual rupture rate is 30—50% when the AAA s
more than 8 cm in diameter.® Associated acute
lower limb motor deficit is rare. Repairing large
aortic aneurysms presents a significant additional
surgical and anesthetic challenge because of a va-
riety of factors: its size, which can result in
displacement of abdominal organs; the presence
of adhesions, which may increase the rupture
rate; short and angled proximal infrarenal aortic
neck; and sinuous trajectories of the iliac arteries.
Further difficulties may arise if a giant aneurysm
ruptures, leading to massive bleeding, adja-
cent hematoma, coagulopathy, and, ultimately,
shock. Other documented risk factors for negative
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Fig. 2. Abdominal CT showing: (A} and (B) giant abdominal aortic aneurysm compressing the intraabdominal organs;
(C) and {B) a large hematoma (arrow) and signs of posterior rupture,

Fig. 3. Postoperative CTA showing: (A) lack of perfusion of the posterior part of the left kidney (arrew); (B) aortic graft
with normal flow.

outcomes include the following: age, coronary To avoid complications, we recommend that the
artery disease, inferior mesenteric artery patency,  internal iiac artery {particularly on the left side)
need for vasopressor use, and intraoperative  and mesenteric collateral vessels (Arc of Riolan) be
transfusions. Endovascular repair is frequently  preserved, the IMA be reimplanted, and periproce-
not suitable for giant AAAs because of anatomic  dural hypotension be avoided. Vural et al.® suggest
limitations.’ hypothermic total circulatory arrest, and open
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proximal anastomosis techniques may be helpful in
giant AAA repair.

Unfortunately, the evolution was unfavorable. In

the third week postintervention, the patient devel-
oped acute respiratory distress syndrome as a result
of aspiration pneumonia, which evolved into septic
shock and exitus.
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The role of echocardiography in the diagnosis and management
of a giant unruptured sinus of Valsalva aneurysm
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" Introduection

Sinus of Valsalva aneurysm (SVA) is defined as a sig-
nificant enlargement of one or more of the acrtic sinuses
lecated between the aortic valve annulus and the sinotu-
bular junction. The estimated incidence is approximately
0.09% in general population. Congenital aneurysms are
more prevalent than acquired ones [1]. Usually the right
coronary sinus is affected (70-90%). Unruptured SVA is
often asymptomatic but occasionally can cause severe
complications due either to the compression of adjacent
cardiac structures or to its rupture [1,2].

Transthoracic echocardiography (TTE) is the modal-
ity of choice for SVA screening, with a high sensitivity
and more than 90% diagnostic accuracy. Transesopha-
geal echocardiography (TEE) due to its better acoustic
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window is strongly recommended and can improve the
image quality, revealing fine structures (e.g. thrombus,
vegetations, small aneurysmal defects) [2].

Case report

A 49-year-old man was admitted with atypical chest
pain unrelated to physical activity and radiating into the
right shoulder. There was no history of fever, collagen or
vascular diseases. The physical examination was unre-
markable, Electrocardiogram showed no signs of ischae-
mia and the chest radiography described cardiomegaly
with right atrium enlargement,

Routine TTE, performed with a GE Vivid S6 echo
system using a 1.5-3.6 MHz probe, discovered severe
aortic root dilatation at the level of the sinus of Valsalva
with a large saccular structure arising from the right sinus;
the aortic valve was tricuspid with trivial aortic regurgi-
tation, ascending and descending aorta were within nor-
mal limits (fig 1a,b). The colour Doppler mode detected
turbulence in the right ventricular outflow tract (RVOT)
with a dynamic gradient of 23 mmHg and a peak velocity
of 2.5 m/s measured by continuous wave Doppler mode.

A TEE was performed (GE Vivid 6 echo system, 2.9-
8 MHz probe). The bi-dimensional images at mid-esoph-
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ageal level confirmed the presence of a right coronary §i-
nus aneurysm, with maximum dimensions of 53x51 mm,
with intrasaccular vortex, with layered thrombus along
its walls. We followed the continuity of the SVAs walls

Fig 1. Transthoracic echocardiography: a) apical 5-chambers
view: right sinus Valsalva aneurysm (arrow); b) parasternal
short axis view at great vesssels level: aneurysm measuring
55%70 mm. Transesophageal echocardiography — mid-esoph-
ageal level: ¢) long axis view of the aortic valve and ascend-
ing aorta: large right sinus of Valsalva aneurysm (arrow), with
vortex; d) short axis view of the aortic valve, colour Doppler:
aneurysm of the right sinus Valsalva (yellow arrow) and a tri-
cuspid aortic valve (white arrow).

Fig 2. Contrast-enhanced cardiac computed tomography and
3D teconstruction: a) axial, b) coronal and c) sagittal recon-
structed images: right sinus of Valsalva angurysm {arrow) with
nonhomogeneous opacification of the contrast; d) 3D recon-
structed CT angiography: giant aneurysm of sinus Valsalva is
clearly seen (arrow).

and no sites of rupture were detected. The aneurysm was
protruding into the right ventricle, with distortion of
RVOT. Congenital defects such as ventricular septal de-
fects, aortic regurgitation and bicuspid aortic valve were
excluded (fig 1c.d).

For precisely delineating the anatomic relationships
of the aneurysm and for evaluation of the coronary anat-
omy, a contrast enhanced cardiac computed tomography
(CT) was performed. The aneurysm was not homogene-
ously opacified by the contrast and was protruding into
the right cavities (fig 2). The right coronary artery (RCA)
was described as thin, filiform.

Coronary angiography was considered necessary
to distinguish the sinus aneurysm from other coronary

Fig 3. Aneurysm of the right sinus of Valsalva {arrows): a) co-
ronary angiography; b) intraoperative image

Fig 4. Postoperative images. Transesophageal echocardiogra-
phy: ) mid-esophageal level, long axis view of the aortic valve
and ascending aorta: aortic root with neosinus reconstruction
(arrow); b) mid-esophageal level, short axis view of the aortic
valve: normal aortic valve; ¢) and d) contrast-enhanced cardiac
computed tomography and 3D reconstruction: tubular Dacron
prosthesis between the aortic root and ascending aorta.
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anomalies (e.g. a coronary apeurysm). A nonselective
injection in the right sinus showed absence of flow in
the RCA. The selective injection in the left main showed
normal left anterior descendant and normal left circum-
flex coronary artery with well developed collaterals com-
pletely filling the right coronary artery until its proximal
segment (fig 3a).

The patient was referred for cardiac surgery. An aneu-
rysmectomy with interposition of a tubular Dacron pros-
thesis (30 mm) between the aortic root and the ascending
aorta was performed; the proximal section of the tubular
graft was tailored to recreate the excised right coronary
sinus. The reimplantation of the native right coronary ar-
tery was not technically possible and RCA was bypassed
with a saphenous graft (fig 3b). Cross clamp time was 116
minutes, cardiopuimonary bypass time was 147 minutes.
Histopathologic examination of the resected aneurysmal
tissue confirmed a congenital etiology, with a deficiency
of elastic fibers and mucoid deposits.

The postoperative course was uneventful. The patient
was discharged on the 11th postoperative day. At the one-
month follow-up the patient was asymptomatic; TTE,
TEE and CT showed successful repair: an aortic root and
ascending aorta with normal dimensions and a normally
functioning aortic valve (fig 4).

Discussions

Published data about cases with coronary insuffi-
ciency secondary to SVA is scarce. An aggressive sur-
gical approach is recommended to prevent acute coro-
nary obstruction. In our patient the ostium of the RCA
was obstructed, therefore the antegrade flow in the RCA
was absent, but the vessel had a good opacification via
contralateral collaterals developed as a consequence of a
long-term compression [3,4].

The natural history of SVAs is difficult to be deter-
mined because of their rarity. Without surgery, many
complications can be expected: rupture with sudden car-
diac death, malignant arrhythmias, aortic regurgitation
and infection. As in our case, unruptured SVAs are typi-
cally asymptomatic and there are no guidelines regarding
the timing of surgical intervention; we decided to operate
the aneurysm because its enlargement exceeded 50% of
the normal sinus size [5,6].

The non-invasive diagnosis of SVA should include
a complete echocardiographic examination (TTE, TEE)
with the description of its origin, continuity of the aneu-
rysmal wall, compression or obstruction caused by the
SVA, severity of valvular insufficiency (aortic and tricus-
pid valves). The recommended key views are: paraster-
nal long-axis view, short axis view of the aortic root, long

axis view of RVOT, apical 5-chamber view. TEE, due to
the probe’s proximity to the aortic root, is more sensi-
tive than TTE in describing morphological details, such
as presence of thrombus, vegetations, rupture and is more
suitable for differential diagnosis (e.g. with pseudoaneu-
rysm secondary to infective endocarditis, coronary artery
apeurysm) [3,7.8].

In some cases, echocardiography may be extremely
challenging and difficult because of a variable aneurys-
mal course with multiple possibilities of extensicen into
several positions; therefore, it is recommended to com-
plete the imagistic evaluation with 3D-echocardiogra-
phy, cardiac CT or magnetic resonance imaging (MRI).
In our case, cardiac CT demonstrated that RCA was not
obstructed by thrombus but compressed by the SVA. This
case is one of the very few where the main mechanism of
reduced RCA flow was proven to be compression exer-
cised by the SVA [3,4,9].

In conclusion, the combination of echocardiography
(TTE, TEE, 3D-TEE} with other imaging techniques
(CT, MRI, cardiac catheterisation) is recommended for
an accurate assessment of SVA and a precise preopera-
tive diagnosis.
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Background & objectives: The pathophysiological mechanisms involved in distal pressure changes
following arteriovenous fistula (AVF) creation in patients with end-stage renal disease (ESRD) are not
completely understoed. This study was aimed to assess digital pressure changes post-AVF creation and
to identify the factors that imight influence these changes in ESRD patients.

Methods: In this prospective study, 41 patients with ESRD underwent AVF creation. Basal digital
pressure (BDP}, digital brachial index (DBI), calcium, phosphorus and blood urea levels were assessed
preoperatively. BDP, DBI, vein and artery diameters, and AVF blood flow were also evaluated at one and
two month(s) post-AVF creation.

Resuits: Mean BDP significantly decreased from 131.64+25.86 mmHg (baseline) to 93.15=32.14 and
94.53+32.90 mmHg at one and two months post-AVF creation, respectively (P<0.001). Mean DBI
significantly decreased one month post-AVF creation versus baseline (0.70£0.18 vs. 0.89£0.17 rmam,
P<0.001) and remained similar at two versus ene month(s) postoperatively (0.700.23 vs. 0.70=0.18 mm).
At both postoperative timepoints, ne correlation between DBI decrease and increased artery and vein
diameters or fistula blood flow was observed. Mean DBI difference between patients with previous
ipsilateral access versus those without was not significant from pre to one month postoperatively. No
correlation was observed between baseline phosphorus, calcium and blood urea nitrogen and DBI
changes.

Interpretation & conclusions: Our findings suggest that decrease in distal pressure following AVF creation
may not be influenced by the arterial remodelling degree, vein diameter or fistula flow. In uraemiec
patients, those with low calcium and/or increased phosphorus, no association between these parameters
and DBI changes could be observed.

Key words Arteriovenous fistula - digital pressure - haemodialysis - mineral metabolism

In patients with end-stage renal disease (ESRD)
who undergo surgical arteriovenous fistula (AVF)
creation to provide the vascular access necessary for
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renal haemodialysis, changes in digital pressure can
occur following AVF creation. It has been shown
that the decreased digital pressure is not consistently
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associated with the clinical evidence of ischaemia',
although in some cases, it may cause pain at rest and
necrosis, leading to haemodialysis access-induced distal
ischaemia (HAIDI) (also known as access-related hand
ischaemia, distal hypoperfusion ischaemic syndrome
or arterial steal syndrome). A better understanding
of the pathophysiological mechanisms involved in
HAIDI occurrence is crucial for early detection of the
‘at risk’ patients and it would permit adopting an early
therapeutic strategy™*.

It has been suggested that the poor remodelling of
the arterial tree of the arm combined with pressure loss
at the arterigvenous anastomosis, which occurs in some
patients following AVF creation, could be a cause of
HAIDI occurrence’®. However, another group has shown
that the decreased digital pressure occurs immediately
after the surgery, without worsening in the first month,
during which period, the arterial remodelling takes
place®. Different studies suggest that the high AVF
flow may cause gradual loss of blood from the forearm
arteries of the same arm and lead to decreased digital
pressure, followed by peripheral ischaemia®™®. In
addition, in many forearm and proximal arteriovenous
access, the clinically silent reversal of lower arm
arterial blood flow (defined as arterial steal) can also be
observed™®. However, its presence does not predict or is
not necessarily correlated with HAIDI?, and it has been
shown that HAIDI occurrence is more likely related
to locoreginal hypotension caused by the loss of blood
pressure at AVF location, because of a disturbed blood
flow pattern in the anastomotic area®. Occlusive arterial
stenosis occurring within the arteries of the upper
extremity (7.e. proximal arteries), as well as the.distal
arteriopathy caused by vascular calcification, may also
be involved in HAIDI pathogenesis®'®. The high flow
accesses have been identified as having a greater risk
for HAIDI than normal flow AVFs, although a normal
flow combined with atherosclerosis may lead to the
same outcome''. van Hoek et al'?, using a questionnaire
to achieve a better selection of patients with clinical
symptoms, have observed that patients with low AVF
flow may also exhibit HAIDI. Therefore, high flow is
not conditional for HAIDY'.

Changes in calcium and phosphorus metabolism
in patients with ESRD are frequently encountered.
Greater calcification of the coronary artery, aortic
and peripheral artery atherosclerotic plaques were
also observed in these patients, leading to increased
cardiovascular mortality and AVF failure rate'.
Although the hardening of the arterial walls and

stenosis may be involved in the occurrence of HAIDI,
the role played by the mineral metabolism changes in
digital pressure variation is not known.

In our study, it was hypothesized that in ESRD
patients with brachial fistula accesses, the digital
pressure changes following AVF creation might be
associated with the AVF flow, enlargement of the vein
and artery diameters after AVF creation. Considering
that ESRD patients commonly have changes in the
calcium, phosphorus and blood urea nitrogen (BUN)
metabolism, it was also assumed that the preoperative
levels of calcium, phosphorus and BUN could be
correlated with digital brachial index (DBI) changes
overtime.

To test this hypothesis, digital pressure changes
were assessed following AVF creation at brachial level
in patients with ESRD. The association between levels
of calcium, phosphorus and BUN and digital pressure
changes, if any, was also evaluated.

Material & Methods

This prospective study was planned to enrol
all patients with ESRD who underwent brachial
AVF creation between January 8, and August 1,
2014. The study was conducted in the department
of Cardiovascular Surgery of the academic hospital
‘Niculae Stancioiu® Heart Institute in Cluj-Napoca,
Romania. The patients included were diagnosed with
ESRD in dialysis centres from seven cities in Romania,
and they were referred to ‘Niculae Stancioiu’ Heart
Institute for AVF creation. The brachial arteriovenous
anastomosis was performed by a single vascular
surgeon, and each patient was followed up for a period
of two months after AVF creation.

The study protocol was approved by the research
ethics committee of ‘Tuliu Hatieganuw’ University of
Medicine and Pharmacy, Chuj-Napoca, Romania. All
patients provided the informed written consent for
inclusion in the study.

The study inclusion criteria were patients diagnosed
with ESRD suitable for AVF creation at brachial artery
(participants with cephalic and basilic vein diameters
arm >1.7 mm and brachial artery diameter >2 mm were
considered eligible; criteria were established based on
previously published data', with a slight modification);
and functional AVF at four weeks after creation.
Patients with brachial AVF only were included in the
study, because it has been shown that the prevalence
of HAIDI is more common in patients with proximal
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accesses than in the ones with distal accesses'"'®. The
study exclusion criteria were patients suitable for
radial AVF creation (radial artery diameter >1.5 mm
and cephalic vein diameter at the forearm >1.7 mm, as
suggested by previously published data'*!'®}; stenosis
or thrombosis of the veins planned to be used for AVF
creation; concomitant diagnosis of clinical/subclinical
bacterial infection, and patient declined to be included
in the study.

Before AVF creation, all patients were clinically
examined and Doppler ultrasonography was
performed, and basal digital pressure (BDP) was
measured by Laser Doppler in the limb of interest. The
surgical intervention was performed through a standard
technique (consisting of L-T brachiocephalic or L-T
brachiobasilic fistula). At one and two months after
the surgery, patients were reassessed clinically and by
Doppler ultrasound, as well as with Laser Doppler.

Ultrasound evaluation of the AVF arm: The Doppler
ultrasonography was performed using the NextGen
LOGIQ™ ultrasound machine (PR China) with
a broad-spectrum linear transducer of 7-15 MHz.
Pre- and postoperatively, the vein diameters were
measured in cross-section at the future anastomosis
place, after applying a tourniquet to the upper third of
the forearm or arm. The risk of undervaluing the size
of the vein because of compression by the transducer
was minimized by applying copious amounts of gel
and a lower downforce. The ultrasound examination of
the arteries and veins continued along its whole length,
being complemented by colour Doppler sonography
and spectral analysis. The size of the brachial artery
was recorded in real time, grey scale, on longitudinal
sections. The fistula blood flow was recorded according
to Napoli recommendations'”.

Assessment of systolic DBP in AVF arm: BDP was
measured in the vascular laboratory (Clinical Surgery
2) in Cluj-Napoca, Romania, using a Laser Doppler
Perfusion Monitoring (LDPM) unit (Perimed’s
PeriFlux System 5000 version 1.70-1.79, Sweden)
with the Perimed’s Perisoft software for Windows
programme (version 2.50  Jarfilla-Stockholm,
Sweden), after preliminary calibration of both LDPM
and pressure measuring umits. A warm environment
was created, and the measurement was performed
after approximately 10 min, during which the patient
was asked to relax. BDP was recorded in all fingers of
the hand corresponding to the limb planned to be used
for AVF creation. The DBI was calculated by dividing

the mean |DBP to the smallest value of systolic blood
pressure measured in the contralateral brachial artery,
accordingrn to Sumner recommendations'. This index
was calculated to permit digital pressure evaluation
by eliminating the effect of systemic blood pressure
during subsequent re-examinations. DBI was assessed
preoperatjvely, at one and two months postoperatively.
According to Valentine er i'®, a reduction in distal
perfusion| was documented if a >20 mmHg decrease
in BDP was observed compared to the preoperative
value.

Biochemical parameters: Blood samples (2 ml) were
collected [preoperatively, at one and two months after
AVF creation. Calcium, phosphorus and BUN levels
were measured using the Architect ¢4000 Clinical
Chemistry analyzer (Abbott, Illinois, USA).

Statistical analvsis:  Qualitative variables were
summarized as associated percentages and 95 per cent
confidence intervals (95% CI, shown in brackets as
lower limit and upper limit). ClIs were calculated using
a method [similar to the one presented by Jantschi and
Bolboacdi®. Quantitative variables were summarized
as meantstandard deviation (SD) for data with normal
distribution.

Comparisons between proportions were performed
using the |Z test for proportions at a significance level
of 5 per cent. Comparisons of the sample means were
performed using the Student’s ¢ test for independent
samplesatasignificance level of 5 percent. The variables
measured|at different time intervals (preoperatively, 1
month postoperatively and 2 months postoperatively)
were compared by the paired two sample 7 test for
means at a significance level of 1.7 per cent {o=w/k,
where K=k - (k—1)/2, l=number of determinations over
time - in |the present case 3]. A statistical significant
difference was considered if P<0.05.

The | association analysis between blood
biochemi¢al parameters and DBI was performed by
Pearson correlation coefficient.

Results

A total of 115 patients with ESRD were examined
clinically| and by ultrasonography during the study
period. Qf these, 59 met the eligibility criteria for
brachiocephalic or brachiobasilic AVF creation
(cephalic jand basilic vein diameters >1.7 mm; brachial
artery diameter >2 mm), nine patients refused to be
included in the study. Of the 50 patients who underwent
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AVF creation, nine had non-functional AVF at one
month after the surgery; so finally 41 patients were
included in the current analysis.

All patients were of White Caucasian heritage,
with a male:female ratio of 23:18. The difference in the
proportion of man (56.1%) versus women (44%) was
not significant. Their age ranged between 41 and 85 yr
at the time of AVF creation. The baseline demographic
characteristics and AVF type are shown in Table I. Of
all patients included in the analysis, 12 (30%) were not
in a haemodialysis programme and 29 (70%) were on
haemodialysis through internal jugular catheter at the
time of AVF creation. Of the patients on haemodialysis,
10 (24%) had an AVF on the same side with the new
access and eight (20%) had an AVF on the contralateral
arm, but these fistulas were non-functional.

The most common type of vascular approach was
brachiocephalic AVF in 32 patients (78%, 95% CL
63.5-90.2). Brachiobasilic AVF was performed in nine
patients (22%, 95% CI: 9.8-36.5). None of the patients
developed clinical symptoms of HAIDI during the
conduct of the study.

Table L. Patient characteristics at baseline and arteriovenous
fistula type :

Category Value (%)
Age (yr), meanzSD 62£11.26
Men 23 (56)
Women 18 (44)
Associated pathology

Diabetes 16 (35.0)
Hypertension 36 (87.8)
Ischaemic heart disease 12 (29.3)
Peripheral artery disease 6 (14.6)
Aetiology of renal disease

Diabetes 12(29.3)
Chronic nephritis 20 (48.8)
Renal cancer 3(7.3)
Polycystic disease 2(4.9)
Kidney stones 2(4.9)
Renovascular disease 1(2.4)
Nephrotic syndrome 1(2.4)
Arteriovenous fistula t'ypé

Brachjocephalic 32 (78)
Brachiobasilic 9 (22)

Evaluation of BDP, DBI and blood vessels diameters:
The preoperative mean BDP was 131.64%25.86
and significantly decreased to 93.15+£32.14 and
94.53+£32.90 mmHg at one and two months,
respectively after AVF creation (£<0.001). No
significant difference was observed between BDP
values at one and two months. Reduction of BDP
at one and two months postoperatively compared
to preoperative value was >20 mmHg in 28 of 41
patients (68.29 %). When comparing the patients
without previous dialysis access with the patients
with ipsilateral haemodialysis access, no significant
difference was observed between BDP preoperative
values (131.87+£33.65 vs. 131.51%24.83 mmHg,
respectively). Similar results were obtained at one
month (101.39+42.77 vs. 95.39+26.52 mmHg,
respectively) and two months (104.95%25.06 vs.
105.67+24,94, respectively) postoperatively.

The mean DBI significantly decreased
one month postoperatively, from 0.89=0.17 to
0.704+0.18 mm (P<0.001), and remained similar at
two months postoperatively compared to one month
(0.70%0.23 vs. 0.70£0.18 mm, respectively). When
comparing the predialysis patients without previous
dialysis access versus the patients with ipsilateral
haemodialysis access, no significant difference in
DBI was observed between preoperative values
(0.87=0.27 vs. 0.91+0.10, respectively), one month
(0.67=0.22 vs. 0.73+0.14, respectively) or two months
(0.71=0.16 vs. 0.78%0.12, respectively) postoperative
values.

From pre- to one and two month({s) after AVF
creation, the mean brachial artery and cephalic/
basilic vein diameter significantly increased, a
significant increase was also observed between the
diameters at one month versus two months. Taken
separately, a significant increase of vein diameter
between one month and two months postoperatively
was observed for the cephalic vein only (Table 1I).
The mean cephalic vein diameter increased with
3.38+1.90 mm at one month postoperatively and
4,27+2.46 mm at two months postoperatively,
while the basilic vein diameter increased with
2.26+1.43 mm and 2.11=1.70 mm, respectively.
The increase of the cephalic vein diameter was
significantly higher compared to the increase of the
basilic vein diameter at both one and two month(s)
postoperative timepoints (P=0.05 and P=0.01,
respectively).
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. Table II. Diameters of the cephalic and/or basilic veins and brachial artery used for arteriovenous fistula creation by timepoint

Diameter (mm) n Timepoints and comparisons of 1M post and 2M post versus pre (mean+5D)
Pre 1M post 2M post

Brachial artery 41 4.35+1.18 5.36x1.017 5.54+1.18™
Cephalic/basilic vein 41 3.10£1.21 7.02£1.53™ 7.72:£2 25711
Cephalic vein 32 3.83£1.35 7.21=1.52™" 8.10+2.21 1M
Basilic vein 9 4.08+1.59 6.33x1.42™ 6.19+1.41"
P7<0.01, *"<0.001 compared to respective pre values; TP<0.001 compared to 1M Post values
AVE, arteriovenous fistula; 8D, standard deviation; Pre, before AVF creation; 1M/1M Post, 1/2 month(s) after AVF creation

An increase in the AVF’s flow was observed from Table IT1. Biood biochemical parameters and correlation
1154.02+643 .41 ml/min at one month postoperatively to with digital brachial index (DBI) at baseline (n=41)
1178.44+653.44 ml/min at two months postoperatively. Biological parameter Value Pearson
However, this increase did not reach a significance. (meantSD) correlation
Three patients had high flow accesses (>2000 l/ml). coefficient (r)

No significant correlation was observed between Serum ph?Sphoms (me/dl) — 6.223.42 0.013
the percentage decrease of DBI at one and two Total calcium (mg/dl) 8.45+1.07 —0.05
months post-AVF creation and the difference between Urea nitrogen (mg/dl) 142.09+61.42 0.013
the brachial artery diameter at one month and two ' |
months, respectively, and preoperative values,
between the diameter of the cephalic/basilic veins at Discussion

one and two months, respectively, and preoperative
values, and the flow of the AVF at one and two months
postoperatively.

No significant difference of mean DBI decrease
(difference between pre- and postoperative value)
was observed between patients who were not enrolled
in the dialysis programme at the time of AVF creation
(n=12), those already on haemaodialysis (n=29).
The difference in the mean DBI between patients
without previous access and those with previous
ipsilateral access was not significant from pre to one
month postoperatively (0.19+£0.31 vs. 0.18%0.16,
respectively).

Evaluation of calcium, phosphorus and blood urea
nitrogen (BUN) levels: The association between
preoperative calcium and phosphorus levels and the
occurrence of digital pressure changes was analyzed by
calculating the correlation between baseline calcium
and phosphorus levels (Table III} and the difference
between preoperative and one month post-operative
DBI. No correlation was detected between baseline
phosphorus level and DBI (#=0.015), neither between
calcium and DBI changes (r=—0.05). The same
association was assessed between preoperative BUN
and DBI, but no correlation was observed (»=0.013)
(Table III).

Brachiocephalic fistulas are vascular access type
procedures, in which hand ischaemia is the most
commenly encountered complication'®. Prior to the
development of ischaemia clinical signs, a gradual
decrease of BDP and DBI may be observed in patients
who underwent brachial AVF creation. In our study,
though a significant decrease of BDP from baseline to
one and two months after AVF creation was observed.
with a mean reduction in BDP >20 mmHg in 68 per
cent of patients, no acute {within 24 h), subacute
(within 1 month) or chronic (>1 month) forms of
HAIDI?'?? were recorded. The follow up period in
our study was until two months after AVF creation,
and it could be possible for some patients to develop
ischaemia signs during further follow up. In a study
conducted by Valentine er al'®, 14 (18%) patients
with mean BDP reduction of 54 mmHg from pre- to
three weeks after AVF creation developed ischaemia
signs. In a study conducted by Papasavas et al5, at a
mean BDP of approximately 150 at baseline and 112
mmHg at one month after AVF creation, six patients
(17%) developed ischaemia asscciated-symptoms.
In terms of DBI, a significant decrease of 21.3 per
cent was observed at one month after AVF creation
compared to baseline DBI similar to that reported by
Papasavas ¢f al®. In our study, a percentage decrease
of 22.2 per cent was recorded at two months after AVF
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creation. The postoperative mean DBI was 0.70=0.18
and none of the patients developed clinical signs of
ischaemia. In the study conducted by Valentine ef
al'®, the postoperative mean DBI was 0.65+0.29 and
18 per cent patients (14 of 72) developed ischaemia
symptoms. Papasavas et al® reported DBI values of 0.7
in patients without clinical signs of ischaemia and 0.4
in patients with clinical signs of ischaemia.

Following AVF creation, the patients’ arteries
undergo remodelling in response to increased
parietal flow and pressure. This remodelling involves
increasing the diameter of the vessel without arterial
wall hypertrophy®. In our study, the brachial artery
diameter increased significantly from 4.35%1.18
mm preoperatively to 5.36+1.01 mm at one month
post after AVF creation. A failure to properly
remodel arteries in diabetic patients or patients with
atherosclerotic high load has been proposed as a
cause of hypoperfusion®. In our group of patients, no
significant relationship between the occurrence of
digital pressure changes (evidenced by a significant
decrease in DBI from baseline to 1 month and 2
months after AVF creation) and the degree of arterial
remodelling was observed. This finding suggests that
the change in diameter of the brachial artery cannot
be regarded as an independent parameter in the
development of distal hypoperfusion.

Following AVF ‘creation, the deviation of a
part of the arterial blood occurs at the arteriovenous
anastomosis level towards the venous side, with low
resistance circuit. It has been shown that the decreased
pressure appears from approximately 20-25 cm
proximal to the anastomosis>*®. Vascular resistance
is inversely proportional to the diameter of the vessel.
In our study, the vein diameter was increased at one
month postoperatively, compared to preoperatively.
In our study, no significant correlation was found
between the degree of development of the vein and
the decrease of DBI measured at one month or two
months postoperatively. This can be explained by the
development of collateral circulation that can replace
blood flow to the periphery!'’. '

We found no significant link between decrease in
digital pressure and fistula flow at one and two months
after AVF creation. This result differs from those of
similar studies'?. This might be due to differences in
the flow of fistulas of patients included in the studies.
High-flow fistulas have been shown to increase the
risk for hypoperfusion!!. Other authors, however,

using  photoplethysmography  for  objectifying
hypoperfusion, suggest that hypoperfusion is not
influenced by low and medium fistula flows™. This
phenomenon can be explained by the fact that only
high flow rates (>2-2.5 /min) cause changes in the
systemic circulation. Vaes e a/** found an increase in
systolic or diastolic biood pressure after the temporary
intraoperative clamping of the fistula, only in the case
of high flow fistulas. In the same study, the systolic
and diastolic blood pressure increase did not occur
in patients with hypoperfusion phenomenon, these
patients had low and medium flow fistulas.

No correlation was observed between DBI at
baseline and the biochemical parameters changes
(phosphorus, calcium and BUN). However, in
patients on long-term follow up, assessment of
these variables should be recommended, especially
because in the ESRD, due to reduced calcium intake
in the hypoproteic scheme, decreased active vitamin
D and calcium ion binding by excess phosphate,
hypocalcaemia may occur. This causes stimulation of
parathyroid hormone (PTH) synthesis and parathyroid
cell hyperplasia, ultimately leading to the appearance of
secondary hyperparathyroidism. Arterial calcifications
are commonly encountered in this syndrome?, and
their deposits can lead to the development of arterial
stenosis of varying degrees and eventually to distal
hypoperfusion. The relationship between mineral
metabolism changes and the occurrence of venous and
arterial calcification in patients with ESRD has been
demonstrated by several authors??. Taken together,
these studies have demonstrated a direct relationship
between the level of phosphorus and serum calcium
and increased cardiovascular mortality and thrombosis
of AVFs.

- QOur study had several limitations. First, DBI
was not measured in the contralateral arm because
it was decided to compare postoperative DBI values
versus preoperative DBI values of the same arm. We
considered that this type of comparison would be more
accurate for a long-term study (patients were followed
up for two years after AVF creation) due to possible
vascular pathologic changes (e.g. different level of
calcifications, thrombosis and atherosclerotic plaques)
that may occur overtime on one arm only. Comparison
of DBI between the arm used for AVF creation and
contralateral arm might have given us a more complete
overview of the differences in digital pressure after
AVF creation. Second, artery calcification was not
assessed in the study because a very low number of
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patients were identified by ultrasonography as having
scarce calcification signs in the artery of the hand used
for AVF creation and none of the patients had clinical
symptoms of ischaemia. Another study limitation was
that PTH levels were not measured. As per routine
clinical practice, PTH levels are measured only in case
of high-grade calcifications detected in the arteries.
As a few patients included in this analysis had minor
calcification signs, it was decided not to include PTH
levels in this analysis.

In conclusion, our findings suggest that the distal
blood pressure decrease following AVF creation may
not be influenced by the degree of arterial remodelling,
vein diameter or fistula flow. In most of the cases,
DBI reduction occurs within one month after AVF
creation, with no further significant decrease during
the second month. In uraemic patients, those with low
levels of calcium ion and/or increased levels of serum
phosphorus, no association between these biochemical
parameters and distal pressure changes could be
observed. For the routine clinical practice, preoperative
measurement of DBI does not appear to be a reliable
parameter for assessing potential HAIDI development
after AVF creation.
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Neutrophil-to-Lymphocyte Ratio: A
Comparative Study of Rupture to
Nonruptured Infrarenal Abdominal Aortic
Aneurysm

Sasarman Vasile Aurelian,’? Molnar Adrian,? Octavian Andercou,® Schjoth Brumo,’
Oprea Alexandru,” Trifan Catalin® and Bindea Dan’ Metz, France; and Cluj-Napoca,
Roumania

Background: Neutrophil-to-lymphocyte ratio (NLR) has recently emerged as a useful predictor
of cardiovascular risk and adverse outcomes. According to previous studies, an NLR >5 has the
highest sensitivity and specificity for postoperative morbidity and mortality in cardiovascular dis-
ease, This study aims to evaluate the NLR in cases of infrarenal unruptured abdominal aortic
aneurysm (UAAA) and ruptured abdominal aortic aneurysm (rAAA) and to assess the role of
NLR as a prognostic marker of 30-day mortality in patients with UAAA and rAAA who underwent
surgical repair.

Methods: This retraspective cohort study examined 255 consecutive patients with intact or
ruptured infrarenal AAA who underwent elective or urgent open repair surgery within our clinic
in a 10-year period. Differences in prevalence were assessed using chi-squared calculations
and values greater than 5 and a P-value less than 0.05 were considered significant. The aver-
ages were compared using the ANOVA parameter test when the Bartlett P-value was greater
than 0.05.

Results: The average NLR appeared to be significantly higher in the group of patients with
rAAA (9.3 vs. 3.39, respectively P < 0001). Furthermore, NLR > 5 occurred in 77.6% of patients
with rAAA but only 32.5% in patients with UAAA (odds ratio 5.085; 95% confidence interval [CI):
3.0025—8.6145; P < 0000.1). In terms cf the postoperative prognosis in patients with uAAA,
mortality after 30 days postoperatively was considerably higher at 16.6% in patients with NLR
>5 compared with 6% for patients with NLR < 5 (RR: 2.77; 95% CI: 1.020~7.55; P < 0.045).
In the case of rAAA, mortality after 30 days was higher in patients with NLR >5 {61.44%)
than those with NLR < 5 (45.83%). There was no relationship between NLR and length of
hospital stay or between NLR and the maximum diameter of the AAA. There was also no differ-
ence in the NLR between genders or age groups.

Conclusions: The main findings of this study were the poor autcomes in terms of 30-day mor-
tality for the patients presenting NLR values greater than 5 undergoing open surgical repair in
both categories: infrarenal UAAA and rAAA. We also show that NLR is significantly higher
among patients with rAAA and that an NLR >5 indicates a 5 times greater possibility of AAA
being ruptured.

We can use this easily determinable, broadly available, and inexpensive marker to identify high-
risk patients, individually, or integrated into a risk-stratification system for patients diagnosed
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with AAA. This would help in the therapeutic management of AAA, including the avoidance of
open surgery when there are prohibitive risks, instead opting for an endovascular approach.

INTRODUCTION

Abdominal aortic aneurysm {AAA} is a multifacto-
rial degenerative disease induced by a series of etio-
logical factors, such as hypertension, atherosclerosis,
degeneration, inflammation, and congenital majfor-
mations. Literarure suggests that except for congen-
ital malformations, chronic inflammation with
subsequent proteolytic degradation of the aortic
wall has become a histologic hallmark for aneurysms
and is considered to be one of the principal causes of
aortic wall weakening and aneurysm growth.' ™

Previous histopathological siudies have revealed
that the main initia] stages of AAA formation are
characterized by the infiltration of the tissue with
a large number of exogenous immune cells like lym-
phocytes, macrophages, neutrophils, mast cells, and
natural killer cells, inducing a chain of inflamma-
tory response and the upregulation of matrix metal-
loproteinases, key enzymes directly correlated 1o
AAA development and progression and also respon-
sible for the maintenance of the inflammatory
loop.*"°

Later modifications indude adventitial and
medial inflammatory cell infiltration, medial atro-
phy, and elastin fragmentation, apoptosis of vascular
smooth muscle cells, medial neoangiogenesis, and
thinning of the tunica media.'*'?

Neutrophils participate in ongoing active nonspe-
cific inflammation through the secretion of various
enzymes and mediators, including elastase, myelo-
peroxidase, and free-oxygen radicals. Neutrophils
have also been associated with collagen remodeling.
In contrast to the phagocytic and killing effects of
neutrophils, lymphocytes are a marker of accelerated
apoptosis, which indicates a state of immunosuppres-
sion and physiological stress.'*"* The neutrophil-to-
lymphocyte ratio (NLR) is an oxidative stress and a
proinflammatory marker that represents a chronic
and low-grade systemic inflammatory response.
This ratio has recently emerged as a useful indicator
to predict cardiovascular risk and adverse outcomes.
The NLR is calculated from the counts of two
different but complementary immune pathways
and is likely to be less influenced by confounding
factors. The NLR might also be more predictive
than either parameter alone. According to the latest
data, an NLR >5 has the highest sensitivity and spec-
ificity for postoperative morbidity and mortality in
cardiovascular diseases.”*”!7

MATERIALS AND METHODS

This retrospective cohort study examined patients
with intact or ruptured infrarenal AAA who under-
went elective or urgent open repair surgery within
the Clinic of Cardiovascular Surgery, ‘‘Niculae
Stincioiu”” Heart Institute, Cluj-Napoca, Romania
from January 2007 to January 2017. The indications
for surgery were aneurysm size greater than 5.5 cm
in males and 5 cm in females, symptomatic aneu-
rysms, rapid expansion rate of the aneurysm
(>5 mm in 6 months), and rupture of the aneurysm.
Cases were excluded if they had incomplete clinical
or paraclinical data, infectious aneurysms, a need
for preoperative resuscitation, or endovascular
treatment. The extracted clinical data included
gender, age, size of the aneurysm, presence of
hypertension, diabetes, chronic renal failure, hospi-
talization duration, and 30-day mortality rate.

Blood samples were collected a day preopera-
tively before the operation in the cases of unrup-
tured AAA (uWAAA) and the day of surgery in the
cases of ruptured AAA (rAAA). NLR was calculated
by dividing the absolute number of neutrophils by
the number of lymphocytes. Patient comorbidities
are exposed in Table I and illustrate that the popula-
tion presented multiple comorbidities increasing the
risk of perioperative complications.

The software Epilnfo 7.2 (CDC, Atlanta) was used
to calculate the prevalence, 95% confidence inter-
vals, averages with standard deviations, and me-
dians. Statistical differences in prevalence were
assessed by chi-squared calculations and values
greater than 5 and a P-value less than 0.05 were
considered statistically significant. The averages
were compared using the ANOVA parameter test
when the Bartlett P-value was greater than 0.05.
When lower than this value, the non-parametric
Kruskal-Wallis test was used. For both tests, a
P-value of less than .05 was considered statistically
significant.

RESULTS

A total of 255 consecutive patients who underwent
open surgery for infrarenal AAA were included
in the final analysis. Of these, 148 had uAAA and
107 had rAAA. The patients mean age was
68.3 * 7.6 years, and 90.4% of the population was
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Table 1. Patient demographics and comorbidities

Annals of Vascular Surgery

Patients, n(%)
Age, mean = SD
Gender, n(%) {$5% CI)
M
F

Diameter {cm), mean = SD

Comorbidities
DM n (%) (95% CI)
CRIn (%) (95% CI)
AHT 1 (%) (95% CI)

Smoking history n (%} {95% Cl)

NLR, median{IQR)

30-d Mortality n {%) (95% CI)

NLR<5
NLR>5

107 (41.9%)
69.4 + 8.03

89.62% (82.19—94.7}
10.38% (5.3—17.81)
7.7 +1.12

7.62%.(3.35—14.46)
19.05% (9.67—29.06)
76% {70.21—81.16)
24% {18.84—29.79)
9.3 {7.55—11.39)

45.83% (38.34—52.35)
61.44% {57.25—69.35)

148 (58.1%)
67.31 + 7.26

90.97% (85.06—95.11)
9.03% (4.89-14.94)
6.65 + 1.33

18.75% (12.73—26.10)
10.42% (5.95—16.6)
72.89% (66.58—78.58)
27.11% {21.42—33.42)
3.39 (2.96—4.32)

6% (3.86—-8.89}
16.6% (12.48—20.76)

8D, standard deviaton; n (%) (95% CI), number {percentage with 95% confidence interval) of patients included in a given category;

DM, Diabetes mellitus; AT, arterial hypertension; CRI, chronic renal insufficiency; IQR, interquartile range.

male. The average size of AAA was 6.84 cm with a
mean of 6.65 an for unruptured category and
7.7 cm for rAAA. A total of 7.6% of the total popu-
lation had an aneurysm diameter less than 5.5 cm,
of which 31.05% were female.

‘We compared NLR values between patients with
ruptured and unruptured aneurysms, and the me-
dian NLR was higher among patients with rAAA
[9.3 (IQR: 7.55—11.39) vs. 3.39 {IQR: 2.96—4.32),
respectively; P < 0001] (Fig. 1). Similarly, the distri-
bution: of patients according to NLR was different,
with NLR >5 in 77.6% of rAAA patients and NLR
<5 in only 22.4%. In the case of unruptured aneu-
rysms, 32.5% had NLR >5 and 67.5% had NLR <5
(OR 5.085; 95% CI: 3.0025~8.6145, P < 0000.1)
(Fig. 2). This indicates a 5 times greater possibility
of AAA being ruptured in the case of NLR >5.

In terms of the postoperative prognosis in WAAA
patients, the mortality after 30 days postoperatively
was significantly higher at 16.6% in patients with
NLR >5 compared to 6% in patients with NLR <5
(RR: 2.77, 95% CI: 1.020—7.55, P < 0.045)
(Fig. 3). The risk of mortality in AAA patients was
almost 3-times higher after open surgery than in
patients with NLR <5 preoperatively. In the case
of rAAA, although mortality after 30 days was
higher in patents with NLR =5 (61.44%)
compared to those with NLR < 5 (45.83 %), this dif-
ference did not reach statistical significance
(P = 0.08). A possible explanation could be the
uneven distribution of patients within the two
categories. There was no relationship between
NLR and the length of hospital stay or between
NLR and the maximum diameter of the AAA.
In addition, there was no correlation in the NLR
between genders or age groups.

DISCUSSION

The main findings of this study were the poor out-
comes in terms of 30-day mortality for the patients
presenting NLR values greater than 5 undergoing
open surgical repair in both categories: infrarenal
UAAA and rAAA. We also show that NLR is signifi-
cantly higher among patients with rAAA and that an
NLR >>5indicatesa 5 times greater possibility of AAA
being ruptured.

In recent literature, there has been increasing in-
terest in NLR as an independent marker of mortality
and morbidity in cardiovascular diseases. High NLR
values are associated with negative prognosis after
coronary artery bypass grafting, percutaneous coro-
nary interventions, acute aortic dissections, and
peripheral vascular surgery.*'#* Appeleton'’
and Kordzadeh et al.!® studied the predictability
and applicability of NLR in cases of uAAA and
rAAA. These authors concluded that a preoperative
NLR >S5 represents an increased risk of postopera-
tive mortality in cases of UAAA and morbidity in
the case of rAAA. To our knowledge, the present
study is the first to compare head-to-head NLR
values and the evolurion of patients according to
NLR in cases of uAAA and rAAA ireated by open
surgery in the same surgical center with the same
dernographic population.

Despite the increased rate of early diagnosis and
early approaches of aortic aneurysm pathology, the
incidence of rAAA isincreasing, accounting for about
2% of all deaths and representing the third most
common cause of cardiovascular meortality after
myocardial infarction and swoke.** Less than 50%
of patents with RAAA are hospitalized, of which
30—70% die despite treatment.?* 3¢ The desire to
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Median NLR in cases of uAAA and rAAA

10T

UAAA

rAAA

Fig. 1. Comparison between the median values of the neutraphil-to-lymphocyte ratio in the cases of unruptured and

ruptured abdominal aortic aneurysms.
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Fig. 2. The distribution of patients according to the neutrophil-to-lymphocyte ratio in the cases of unruptured and

ruptured abdominal aortic aneurysms.

identify bigh-risk patients has led to the formulation
of predictive statistical systems of mortality, such as
the Glasgow Aneurysm Score, Hardman Index, Van-
couver Score, Edinburgh Ruptured Aneurysm Score,
University of Washington Ruptured Aneurysm
Score, and Vascular Study Group of New England
rAAA Risk Score. However, Thompson,® Gart,*®
and Tambyraja et al.*® have shown that these risk
systems are poor predictors of the consequences after

open repair surgery for AAA, with doubtful clinjcal
application and poor correlation between them.
These authors also expressed the need for a new
risk classification system for patients with AAA. Tt is
clear that NLR is an independent predictor of mortal-
ity,**"'7 as we have shown in our study. Strangely,
however, it is not included in the formulas of
predictive models of AAA, and none of these models
assess the systemic inflammatory response.
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Fig. 3. The relationship between and 30-day mortality in those with a preoperative neutrophil-to-lymphocyte ratio
greater or less than 5 in the cases of unruptured abdominal aortic aneurysms.

CONCLUSIONS

Our findings are in line with previous studies from
the literature, which suggest that NLR >5 as &
marker of chronic low-grade inflammation, which
has been significantly linked to elevated 30-day
mortality in cases of open surgery for AAA. These
findings could be valuable for accurate assessment
of patients with AAA based on mortality risk as an
adjuvant facror for the choice of therapeutic man-
agement, including the avoidance of open surgery
when there are prohibitive risks, instead opting for
an endovascular approach. We can use this easily
determinable, broadly available, and inexpensive
marker to idenrify high-risk patients, either individ-
ually or by integration into a risk-stratification
system as a pragmartic approach for mortality predic-
tion after AAA open surgery.
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Introduction

Anomalous left coronary artery from the pulmonary
artery (ALCAPA) syndrome is a rare congenital anoma-
ly, affecting 1 of 300.000 newborns. Approximately 90%
of patients die during the first year of life due to myocar-
dial infarction and heart failure. The rest of the cases (18-
25%) develop sufficient myocardial collaterals between
the anomalous left coronary artery and the normal right
coronary artery and manage to survive to adulthood. This
compensatory mechanism leads to a left to right shunt to
the pulmonary artery, with coronary steal phenomenon,
resulting in the development of myocardial ischemia,
arrhythmias and heart failure later in life. Treatment of
ALCAPA syndrome includes several surgical techniques,
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all associated with an increased morbidity [1]. We report
the case of an asymptomatic 24-year-old female patient
referred to our center for cardiology evaluation before
joining the national basketball team. She was diagnosed
with ALCAPA syndrome and was managed surgically
with good outcome.

Case report

A 24-year-old previously asymptomaiic female pa-
tient was referred to our cardiology department for eval-
uation before joining the national basketball team. She
denied any history of palpitations, angina or dyspnea and
had no family history of sudden cardiac death (SCD).
There were no pathological findings on clinical examina-
tion. Electrocardiogram revealed diffuse ST-T changes.
The exercise stress test showed further ST depression (up
to 5 millimeters}, which was predominant in V2-V6.

Routine transthoracic echocardiography (TTE) re-
vealed multiple turbulent flows in the interventricular
septum and in the lateral left ventricular (LV) wall, both
in systole and diastole (fig 1A-D). There was also a signif-
icant thickening of the lateral LV wall, which was not di-
lated and had a preserved global systolic function (fig 1 E),
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Fig 1. TTE showing multiple turbulent flows (arrows) in the
interventricular septum from parasternal long {A) and short (B)
axis. Same findings {arrows) from apical 4 chamber view in the
interventricular septum (C) and in the lateral LV wall (D). Api-
cal dchamber view revealing significant thickening (arrows)
of the laterai LV wall (E). Bulls-eye showing reduced regional
longitudinal strain at the level of the lateral wall (F).

but with reduced regienal longitudinal strain at the level
of the lateral wall (fig 1F). Therefore, the suspicion of
multiple ventricular septal (VSD) defects was raised,
possibly associated with left ventricular noncompacta-
tion (LVNC).

Magnetic resonance imaging (MRI)was afterwards
performed, with visualization of a LV with preserved
gjection fraction and sub-endocardial late gadolinium
enhancement (LGE) at the level of the lateral and ante-
rior septal LV walls. MRI criteria for LVNC were also
positive (Petersen index of 4.4 at the level of the apex,
2.6 at the level of the lateral wall). Furthermore, there
were multiple millimetric lodges within the myocardium,
predominantly at the level of the same LV walls (fig 2).
Thus, a coronary anomaly was suspected and a coronary
computed tomography angiography (CCTA) was consid-
ered necessary as a hext step.

CCTA revealed giant coronary arteries (CA) - the lefi
CA (LCA) measured 10.3 mm, the left anterior descend-
ing CA (LAD) 7.4 mm and the right CA (RCA) 8.8 mm.

There was an anomalous origin of the LCA from the pul-
monary artery (PA), with a normal crigin of the RCA and
many myocardial collaterals between the LAD and the
RCA {fig 3).

Subsequently the patient underwent cardiac surgery
with ligation of the proximal segment of the anomalous
LCA and grafting of the left internal mammary artery into
the distal segment of the artery. Two months later, the
follow-up echocardiography revealed a significant reduc-
tion of the collateral vessels (fig 4). The patient decided
to postpone joining the basketball team at that moment.

Discussion

ALCAPA syndrome is a very rare congenital disease
and accounts for 0.25-0.5% of all congenital heart de-
fects [1]. Survival is a rare finding in the adult popula-
tion, depending on the development of inter-coronary
collaterals between the left and the right CA. The left-to-
right shunt ieads to coronary steal phenomenon, with low
oxygenation of the lateral left ventricular (LV) wall as a
consequence of preferential flow of the blood to the low-
pressure PA as opposed to the myocardium. This mecha-
nism may cause chronic myocardial ischemia and myo-
cardial infarction, leading to malignant arrhythmias and
SCD [2]. Once ALCAPA is diagnosed, surgery should be
performed immediately {3].

Electrocardiography may raise the suspicion of this
anomaly in a young adult, showing ischemic changes
(most frequently negative T waves in DI and aVL.) 141,
which were also present in our patient.

Even though coronary artery angiography was the
gold standard for the diagnosis of ALCAPA syndrome,
noninvasive imaging is sufficient in the modern era [3].
Echocardiography may visualize a dilated RCA, retro-

Fig 2. MRI visualizing multiple millimetric lodges within the
myocardium, predominantly at the level of the septum and lat-
eral LV wall {arrows).
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grade flow from the LCA to the PA and the collaterals
with systolic and diastolic bloed flow [5]. Moreover,
speckle tracking echocardiography reveals reduced lon-
gitudinal and circumferential strain in the regions corre-
sponding to the LCA [2]. CCTA allows excellent spatial
resolution to establish the origin and course of the CA [2].
MRI can be useful due to the benefit of LGE, which in-
dicates fibrosis secondary to chronic ischemia [6]. Some
of these findings were also present in our patient. There
were septal and lateral color flow signals on echocardi-
ography, with reduced regional strain at the level of the
lateral LV wall. The CCTA revealed the abnormal course
of the RCA with anastomoses between the right and left
CA. MRI demonstrated fibrosis at the level of the lateral
and anterior septal walls as a sign of chronic ischemia.
The connection between ALCAPA syndrome and
LVNC can be explained by early embryonic develop-
ment. ALCAPA is the result of abnormal septation of the
conotruncus into the aorta and pulmonary artery or due
to persistence of the pulmonary buds and involution of

Fig 4. Three-months postoperative TEE showing significant
reduction of the collateral vessels.

N

Fig 3. CCTA revealing an anomalous origin of the LCA. from the PA with a normal origin of the RCA(A) and many coliaterals (red
arrows) between LAD and RCA (B).

the aortic buds. On the other hand, LVNC is caused by
the arrest of the embryogenesis of the endocardium and
myocardium, with coronary circulation being developed
simultanecusly during this process, when intratrabecular
recesses are reduced to capillaries [2]. In our patient, both
echocardiography and MRI showed a thickened lateral
LV wall with positive criteria of LVNC, but with multiple
milimetric lodges inside the myocardium, demonstrating
the connection between the two processes (development
of the CA and compactation of the LV).

If untreated, ALCAPA syndrome has a high mortality
(80-90%) [2]. SCD occurs mainly in young athletes and
basketball players [1]. A literature review of 151 patients
with this pathology found that 14% were asymptomatic
and 62% of those with SCD were asymptomatic before
the diagnosis was established [7].

The particularity of our case consists in the rarity of
survival in patients with ALCAPA syndrome when left
untreated, moreover with the patient being asymptomat-
ic and physically active. Even though ALCAPA is rare
in the adult population, the diagnesis is essential since
early treatment may prevent myocardial damage. Cur-
rent guidelines indicate that such patients may return to
competitive sports 3 months postoperatively, provided
that they remain asymptomatic and an exercise stress test
does not show ischemia or important arrhythmias [3].

In conclusion we underline the importance of im-
aging in the early diagnosis of patients with ALCAPA
syndrome. Furthermore, we highlight the connection be-
tween CA anomalies and LVNC, as these two processes
coincide during early embryogenesis.
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Abstract: The case of a 61-year-old male with a recent total gastrectomy for a hemorrhagic gastric
fumor is presented, with the important co-morbidities of type II diabetes mellitus requiring insulin,
chronic hepatitis C with liver dysfunction, stage II essential hypertension, chronic stage III renat
disease peripheral type Il aorto-iliac disease with stage II ischemia of both legs, and chronic anemia.
About one month following the gastrectomy, the patient presented with fever and acute inflammatory
syndrome. Severe aortic insufficiency, aortic valvular vegetations, and positive blood cultures with
Staphylococcus saprophytic were found. The diagnosis of infectious endocarditis on the aortic
valve was established (positive blood cultures with echocardiographic features of vegetations, fever),
and antibiotic treatment with Levofioxacin and Vancomycin was initiated. The evolution was
favorable with the remission of the inflammatory syndrome and quick cessation of fever. However,
the hemodynaric aspect showed progressive heart failure with acute pulmonary edema. The
transesophageal echocardiographic examination confirmed the existence of severe aortic insufficiency
and valvular vegetations with a left ventricular gjection fraction of 38%. The coronary angiography
revealed double vessel disease. The calculated Euroscore Il was 33.4%. Aortic valve replacement
with porcine xenograft and double coronary artery bypass graft surgery was performed. The patient
had a favorable postoperative course remaining afebrile and out of heart failure, with the markers of
inflammmation largely within normal limits. The left ventricular ejection fraction increased to 50%. The
successful outcome of this case, represented by a rare association of cancer, endocarditis, and coronary
disease, reveals the importance of the multidisciplinary teams involved in this case: gastroenterology,
general surgery, cardiology, infectious diseases, cardiac surgery, and intensive care. Therefore, in
such cases with high risk, complex patients, a strong collaboration between all specialties is needed to
overcome all of the limitations of the patient’s co-morbidities. '

Medicing 2019, 55, 242; doi:10.3380/medicina55060242 www.ndpi.comjoumal/medicina
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1. Introduction

This case report has a cardiological aspect, presenting a rare association between cancer and two
cardiological aspects (coronary disease and endocarditis). Abdominal surgery complications were
related in this case to cancer disease, that through its definition affects the immune system. With
the immune system affected and preexistent co-morbidities, the patient developed a paraneoplastic
immune depression. Therefore, the result was an infection with Staphylococcus saprophytic that
represented the precursor to valvular endocarditis.

A frail patient subjected to an extensive surgical procedure can occasionally become subject
to an unforeseen and unwelcome complication such as bacterial endocarditis. From mundane
dental procedures or other types of maxillofacial surgery to any other surgical intervention of the
gastrointestinal tract, bacterial or fungal endocarditis can follow [1,2]. Left sided endocarditis is more
frequent than right heart endocarditis. Right heart valves are more frequently affected in patients
on chronic hemodialysis, intravenous drug users, and patients with implantable electronic cardiac
devices [3]. Left sided endocarditis is more common in patients with major comorbidities who undergo
non-cardiac major surgery [4,5].

2. Case Presentation

We present the case of a 61-year-old insulin-requiring diabetic patient with chronic C viral
hepatitis, type II aorto-iliac peripheral artery disease with chronic stage II ischemia of both legs
with anemia and hypovolemia who presented with a massive upper gastrointestinal tract (GIT)
bleeding due to a hemorrhagic gastric adenocarcinoma. An urgent CT (computerized tomography)
was performed, showing the gastric tumor (Figure 1). Based on the critical status of the initial
presentation, the patient was taken to theater in emergency, where & total gastrectomy was performed
(esophago-jejune-anastomosis, Omega shaped with Brown anastomosis at the tip of the jejunal loop)
and the gastric adenocarcinoma surgical specimen was removed (Figure 2). After the gastrectomy
procedure, the patient was closely monitored. Given the favorable evolution and lack of post-operative
complications, the patient was discharged.

T eramsz
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Figure 1. Computer Tomography (CT) scan showing the gastric tumor.
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Figure 2. Surgical specimen with the gastric adenocarcinoma.

The histopathological examination revealed the presence of regional lymphangiomas, some with
moderately differentiated adenocarcinoma metastasis and the rest with only a reactive aspect. The
examination further revealed tumor deposits in peritumoral adipose tissue, intramural intravascular
tumoral emboli, and histologically preserved epiploon, without malignant tumoral elements.
Throughout the gastric mucosa, at different levels, numerous formations of sessile and semi-pediculate
grayish polyploids with a histopathological appearance of tubular adenomatous polyp and tubules
with light and moderate dysplasia were found. Figure 3 presents a representative image of the
histopathological examination.

Figure 3. Histopathology examination of the gastric adenocarcinoma specimen.

After the gastrectomy, the patient underwent X-ray radiography (Figure 4). Four weeks later, the
patient developed a marked inflammatory syndrome (erythrocyte sedimentation rate (ESR) 100 mm,
White Cell Count (WCC) 20,000, C-Reactive Protein test (CRP) 30, raised procalcitonin test, and pyrexia).
The clinical examination revealed a diastolic aortic murmur with collapsing pulses. The transthoracic
ECHO detected multiple aortic leaflet vegetations with severe regurgitation {grade IV). Blood cultures
identified Staphylococcus saprophytic. As there was no existence of dental infections, malnutrition, or
preexistent aortic lesions, due to the cancer and preexistent co-morbidities, the patient developed a
paraneoplastic immune depression that resulted in the Staphylococcus saprophytic infection.

Antibiotic freatment with IV Levofloxacin and Vancomycin was initiated, where there was a
significant improvement of the inflammatory syndrome, however, the hemedynamic burden resulted
in heart failure with acute pulmonary edema and recurrent episodes of myocardial ischernia at rest.

The patient was transferred to the Intensive Care Unit where he received inotropic support with
Dobutamine, Levosimendan, and loop diuretics. The coronary angiogram showed a proximal critical
stenosis of the left anterior descending artery (LAD) (Figure 5) and a tight lesion of the obtuse marginal
(OM1) (Figure 6).
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Figure 5. Left coronary angiogram - arrows show severe proximal left anterior descending artery
(LAD) stenosis.

Figure 6. Right coronary angiogram - arrows show suboeclusion in the second segment.
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The transesophageal echocardiography (TEE) showed a hypokinetic anterior wall of the left
ventricle with significant systolic dysfunction ejection fraction (EF) 38%. There was a perforated
naoncoronary cusp with severe aortic regurgitation and a large 20 rmun vegetation (Figure 7). The
calculated Euroscore I was 33.4%.

Figure 7. Echocardiographic image showing the aortic valve vegetation and aortic regurgitation.

Aortic valve replacement (21 Medtronic Hancock II porcine xenograft) (Figure 8) and double vessel
coronary artery bypass graft surgery was performed: left internal mammary artery (LIMA)—LAD
and saphenous vein graft (SVG)—OM1. Intraoperatively, the perforation of the noncoronary cusp
was confirmed and multiple vegetations were involved in all three aortic leaflets; fortunately there
was 1o aortic root abscess. The study was approved under ethical number 3958 by Sanador Hospital
(approved on 26 May 2016). Informed consent was obtained from the participant.
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Figure 8. Surgical view of the aortic valve showing the aortic vegetation.

3. Discussion

The postoperative course was uneventful. The patient required mechanical ventilation for oniy
24 hours, and hemodialysis was necessary for a short period (three sessions only). Vasoconstrictor
treatment with noradrenaline was continued for three days postoperatively and low dose dobutamine
infusion was maintained for the entire period of stay in the Intensive Care Unit (ICU) stay.

Ten days following the cardiac surgery, the left ventricular ejection fraction increased to 45% and
the inflammatory syndrome improved substantially. The patient, however, developed an extensive
edematous syndrome two weeks later; hypoalbuminemia, heart failure, and inflammation could all
have had a contributory factor. Diuretics, albumin infusion, and iron supplements were given and
eventually the edema subsided.

The patient was discharged 18 days postoperatively in optimal conditions. The aortic prosthesis
was functioning well, the left ventricular function greatly improved to a 50% ejection fraction without
any sign of heart failure, there were normal levels of inflammatory markers, and no low grade
pyrexia. Antibiotic treatment was continued for six weeks after surgery. The follow ups at one
month, three months, and six months showed no further complications with a more than satisfactory
clinical condition.

The appearance of a septic complication after cancer surgery can be represented by infectious
endocarditis even if there have been no previous valvular lesions [6,7]. Usually, patients operated on
for gastric cancer are closely monitored in a digestive surgery environment and the focus can resume
on the abdominal sphere [8]. We therefore draw attention to a cardiac related complication after a
major abdominal surgery [9,10].

4, Conclusions

Endocarditis with destruction of the aortic valve is a severe complication following major
abdominal surgery for bleeding gastric adenocarcinoma. This patient had multiple co-morbidities:
type I diabetes, liver dysfunction with hepatitis C, stage II essential hypertension, chronic stage I
kidney disease, aortoiliac peripheral type II disease with chronic stage II ischemia of both legs, and
chronic anemia.

The severity of the case was compounded by the ongoing myocardial ischemia due to critical
coronary lesions (almost a left-main equivalent} and aortic regurgitation. The absence of cardiovascular
symptoms before the abdominal surgery is puzzling in the context of anemia and hypovolemia. The
successful outcome of this case with complex pathology is the direct result of a multidisciplinary
approach where many hospital based specialties were involved.
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This case report is a presentation of a rare case of cardiological complications associated with
cancer. The complexity of this case is represented by the multiple diagnosis and co-morbidities that
were successfully managed by the multidisciplinary team.
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