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Abstract

Objective: Thoracoabdominal aortic aneurysm (TAAA)
surgery is accepted as a life-saving surgical repair, but
its postoperative morbidity and mortality rates are high.
Postoperative paraplegia and paraparesis, hospital-acqu-
ired infections, and renal insufficiency are serious comp-
lications that prolong hospital stay. Cerebrospinal fluid
drainage (CSFD) has been shown to significantly reduce
paraplegia and paraparesis risk, especially when used
in combination with other methods. Despite its poten-
tial benefits, CSFD is not an innocent process because
of possible infectious complications, such as localized
infections, meningitis, intracranial hemorrhage, and ne-
urological damage. In the present study, we aimed to
appraise the postoperative outcomes and intensive care
unit period of patients with TAAA surgery who under-
went CSFD.

Material and Methods: The records of all patients treated
at the Turkiye Yiksek Ihtisas Training and Research Hospi-
tal Cardiovascular Surgery Clinic between January 2014
and January 2018 for TAAA were reviewed retrospectively.

Results: Although the early mortality rate was reported
as 10% in the literature, in non-emergent cases, our mor-
tality rate was higher in the present study. The probable
reason for this is that we only assessed CSFD cases and
total in-hospital mortality, suggesting that urgent cases
constitute half of the patients. Excluding postoperative
complications, the morbidity rate was 37.9% when the
total number of morbidities following intensive care was
included. The rate of CSFD-related complications was
10.33%.

Conclusion: Previous studies have supported the use of
CSFD in TAAA repair, and practical guidelines minimize
the connatural risk of CSFD. Therefore, it is crucial to be
aware of both the efficacy and the possible risks of CSFD.
Although deficiency of the control group and being in

Oz

Amag: Torakoabdominal aort anevrizmasi (TAAA) ameli-
yati, hayat kurtarici bir cerrahi onarim olarak kabul edil-
mektedir ancak postoperatif morbidite ve mortalite orani
yUksektir. Postoperatif parapleji ve paraparezi, hastane ko-
kenli enfeksiyonlar ve bobrek yetmezligi hastanede kalis
sUresini uzatan ciddi komplikasyonlardir. Beyin omurilik
sivisi drenajinin (BOSD), ézellikle diger yontemlerle kom-
bine olarak kullanildiginda, parapleji ve paraparezi riskini
onemli derecede azalttigi gosterilmistir. Potansiyel fayda-
larina ragmen BOSD, lokalize enfeksiyonlar ve menenjit
gibi enfeksiyéz komplikasyonlara, intrakraniyal hemoraji
ve norolojik komplikasyonlara yol agabilmesi nedeniy-
le masum bir islem degildir. Bu calismanin amaci, TAAA
cerrahisi geciren ve BOSD islemi uygulanan hastalarin
postoperatif sonuglarini ve yogun bakim strecini deger-
lendirmektir.

Gereg ve Yontemler: Ocak 2014-Ocak 2018 tarihleri ara-
sinda Turkiye YUksek ihtisas Egitim ve Arastirma Hastanesi
Kalp ve Damar Cerrahisi Kliniginde TAAA tedavisi goren
tlm hastalarin kayitlari geriye donuk olarak gézden ge-
cirildi.

Bulgular: Acil olmayan vakalarda erken mortalite orani
literatlrde %10 olarak bildiriimesine ragmen bu ¢alisma-
da mortalite oranimiz daha yUksekti. Muhtemelen bunun
nedeni yalnizca BOSD'li vakalari - acil vakalar hastalarin
yarisini olusturuyordu- ve toplam hastane ici mortaliteyi
degerlendirmemizdir. Postoperatif komplikasyonlar hari¢
tutuldugunda yogun bakim surecinde goérulen toplam
morbidite orani %37,9 idi. BOSD'la ilgili komplikasyonlarin
orani %10,33 olarak gerceklesmisti.

Sonug: Daha 6nce yapilan calismalardaki veriler, TAAA
onariminda BOSD kullanimini desteklemektedir ve pratik-
te kullanilan kilavuzlara uyulmasi bu islemin dogal riskini
en aza indirmektedir. Bu nedenle, BOSD isleminin hem
etkinligini hem de olasi risklerini bilmek énemlidir. Bu kisa
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retrospective nature prevents precise inferences in the present study, our re-
sults are consistent with the literature. We believe that this short-lived study
needs to be repeated on a wider basis.
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streli calismada kontrol grubu olmamasi ve retrospektif yapisi kesin ¢ikarim-
lara engel olsa da sonuglar literattrle uyumlu olarak gozlenmistir. Ancak bu
calismanin daha genis bir cercevede tekrarlanmasi gerektigini dstnuyoruz.
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Introduction

With improvements in the awareness of the disease and diagnostic mo-
dalities, the prevalence of thoracoabdominal aortic aneurysm (TAAA) is
increasing.

Although advances in postoperative care and surgical techniques have
derogated mortality and complication rate after TAAA repair, it is still
associated with a high incidence of serious complications, such as re-
spiratory or renal collapse, neurological deficits, or even death (1, 2).
Compared with other cardiovascular or systemic diseases, TAAA and its
complications remain significantly understudied, but the most devastat-
ing complication—paraplegia or paraparesis due to spinal cord ischemia
(SCl)-is explored immensely. Not only SCI due to the disequilibrium be-
tween O, demand and O, delivery as a result of aortic occlusion but also
reperfusion damage is accused of neurological complications (NCs). SCI
has been reported from 4.5% to 16% in either open surgical repair (OSR)
or thoracic endovascular aortic repair (TEVAR) (3).

The etiology of SCl is multifactorial, and a number of preclusive policies,
such as identification of the Adamkiewicz artery preoperatively, distal aor-
tic perfusion, neurophysiological monitoring of the spinal cord, and cere-
brospinal fluid drainage (CSFD), are used to prevent NCs. Execution of the
CSFD in patients at high risk for SCl injury is recommended in accordance
with the American Heart Association guideline as evidence at Level B (3,
4). CSFD is thought to be not only assisting spinal cord perfusion but also
removing chemicals toxic to ischemic neurons, such as endorphins (5). On
the other hand, important complications, such as subdural hematoma,
catheter fracture, spinal fluid leak, meningitis, intracranial bleeding, and
neurological deficit related to CSFD, are also reported. The probability of
these complications must be remembered against the benefit of CSFD in
reducing NC incidence (6). In the present study, we aimed to appraise the
postoperative outcomes and intensive care unit (ICU) period of patients
with TAAA surgery who underwent CSFD.

Material and Methods

A retrospective study was carried out through the analysis of patients
who underwent TAAA repair and CSFD in the Turkiye Yiksek ihtisas Train-

ing and Research Hospital from January 2014 to January 2018. These pa-
tients were selected as high risk for neurological deficits by cardiovascular
surgeons before surgery and were implanted intrathecal catheters. Exclu-
sion criteria included aneurysms limited to the descending thoracic aorta,
TAAA repair without CSFD, and reoperated patients. A total of 36 patients
underwent TAAA repair with CSFD during the study period (5 reoperated
patients and 2 patients who died intraoperatively were excluded from the
study owing to incomplete data), and a total of 29 patients were included
in our present analyses. Data of patients were collected from the hospi-
tal database, and the following variables were retrospectively collected:
demographics (age and gender), operative approach (OSR versus TEVAR),
urgency of the procedure (elective versus urgent), in-hospital mortality,
follow-up duration in the ICU and in the hospital separately, and post-
operative complications. Postoperative complications were mainly NCs
(stroke or transient ischemic attack, paraplegia, and paraparesis), respira-
tory complications (hemothorax and pneumothorax), infectious compli-
cations (surgical site infections, blood stream infections, meningitis, and
respiratory infections), and renal dysfunction. A serum creatinine level
>1.8 mg/dL or the need for dialysis characterized renal dysfunction, and
in-hospital mortality included any death occurring within 60 days after
surgery, regardless of the cause.

Standard anesthesia techniques and postoperative procedures were
used in all patients. A standard protocol for selective visceral perfusion
was used in all cases by a cardiovascular surgery department, and an
intraoperative and postoperative intracranial pressure (ICP) was moni-
tored after the induction of general anesthesia. As a routine procedure,
ICP was maintained <10 mmHg, and the drain was kept in place for 72
h postoperatively. In case of blood-stained CSF sample during drainage
(rather than possible initial blood trace), CSFD was stopped. Computed
tomography (CT) scan of the head and/or the spine was performed in
any case of indication, such as NC.

An extra formal consent other than the patients had given prior to hos-
pitalization was not required for the current study because this was a
retrospective medical record review. Since our study was in the category
of non-interventional clinical research with its retrospective structure,
no ethics committee approval was needed.
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The present study adhered to the principles in accordance with the
1975 Declaration of Helsinki, as revised in 2008.

Statistical Analysis

Statistical analysis was performed using the Statistical Package for the
Social Sciences version 20.0 for Windows (SPSS Inc.; Chicago, IL, USA).
Continuous variables were presented as mean+standard deviation, and
nominal variables were reported as total number and percentages.

Variables were first evaluated by one-sample Kolmogorov-Smirnov test
as a normality test to choose the type of statistical tests (parametric or
non-parametric test), and the results showed asymp. sig. (two-tailed)

Table 1. Demographic and descriptive variables of the patients

Mean value/ Standard
frequency deviation/%

Age (years) 57.55 14.71
Male gender 27 93.1%
LOS in hospital (days) 10.69 11.26
LOS in ICU (days) 745 10.75
Catheter day (days) 2 1

Mortality 1 37.9%
Infectious complications 7 24.1%
Neurological complications 6 20.7%
Urgent operations 10 34.5%
TEVAR 4 13.8%
Renal complications 11 37.9%
Respiratory complications 3 10.3%

Data are presented as mean+standard deviation or frequency percent.
LOS: length of stay; ICU: intensive care unit; TEVAR: thoracic endovascular
aortic repair

Table 2. Statistical difference according to mortality

Mean Mean
value of value of
the the
mortality survivor zx
group group score p*
Age (years) 5791 57.33 -0.360 0.719
Catheter days 1.82 2.11 -0.502 0616
LOS in ICU (days) 827 6.94 -0.091 0928
LOS in hospital (days) 9.27 11.56 -767 0443
Infectious complications 4364 %) 3(167%) -1.203 0229
Neurological complications  3(27.3%) 3(16.7%) -672 0.501
Renal complications 5(455%) 2(11.1%) -2061 0.039
Urgent operations 8(72.7%) 2(11.1 %) -3.328 0.001

LOS: length of stay; ICU: intensive care unit

Data are presented as mean value and percent

A non-parametric, unpaired test (Mann-Whitney U test) was used for
comparison of continuous variables

Z* score: the Z score given is compared with the standard normal quantiles to
obtain a p-value

*Probability of type | statistical error (common p-value), 2-tailed

levels <0.05, thus we decided to use non-parametric tests. For statisti-
cal analysis, correlations between the variables were evaluated for sig-
nificance by using the Spearman’s rho test. Categorical variables were
evaluated by the Kruskal-Wallis test and Mann-Whitney U test for con-
tingency. In all analyses, a p-value <0.05 was considered as statistically
significant.

Results

In the present study group, between 2014 and 2018, 29 patients under-
went TAAA repair with CSFD for 241 days after surgery. Male dominance
was detected (n=27, 93.1%), and the mean age of the patients ranged
from 22 to 80 (mean: 57.55) years as shown in Table 1. Overall, 25 (86.2%)
patients had open repair, 4 (13.8%) patients had TEVAR operation, and
10 (34.5%) patients underwent urgent operation. Intrathecal catheter
was in place for a maximum of 5 days, and in this particular case, menin-
gitis had occurred as a complication. Catheter days (length of duration)
were only related to ICU length of stay statistically, but not related to
any complication or mortality. There were 7 (24.1%) patients who had
a creatinine level >1.8 mg/dL preoperatively and needed hemodialysis
postoperatively.

There were 11 (37.9%) patients who died in the hospital, 11 (37.9%)
patients who required postoperative hemodialysis, 3 (10.3%) patients
who were affected by respiratory complications, and 6 (20.7%) patients
who developed NCs. There were 2 patients with paraplegia, 1 patient
with paraparesis, 1 patient with meningitis, and 2 patients with transient
ischemic attack as NCs. Bloodstream infections in 2 (6.9%) patients and
respiratory system infections in 5 (17.2%) patients had been detected.

No statistical difference between TEVAR and open surgery was detected
in mortality, renal complications, or NCs. Renal complications and ur-
gent operations showed statistically significant differences in the mor-
tality group (p<0.05) (Table 2). In view of NCs, there were no statistically
significant differences with urgency, type of surgery, catheter day, or age
in the present study.

The complications related to CSFD included headaches (n=2, 6.89%),
meningitis (n=1, 3.44%), and pale hemorrhagic discharge (n=2, 6.89%).
None of the patients had intracranial hemorrhage or epidural hema-
toma on CT scan.

Discussion

As a matter of course, the surgical repair of TAAA has prominent com-
plications, such as SCl and renal failure. In spite of major advances in the
knowledge of the mechanisms of these complications and protective
surgical strategies to minimize risks, SCI remains the most devastating
(1). In the literature, there are many studies confirming the effects of
CSFD, which is one of these protective strategies in reducing the risk of
SCI (3, 7). Postoperative outcomes and their relationship with in-hospital
mortality have been demonstrated in the present study.

The mortality rate of TAAA surgery is sustained in the 10% range, and it
is higher in urgent cases (7, 8). In our present study, the mortality rate is
higher than the literature findings, but our study group was a high risk
group-that was in need of CSFD-and the duration of time for mortality
was 60 days and even longer. In the literature, the predictors for hospital
mortality suggested an increasing age and the need for hemodialysis
(8), whereas in the present study, renal complications and urgency were
related to mortality, and age was not related.
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The incidence of paraplegia and paraparesis was increased even in ex-
perienced institutions, and NC was 20.7% in our study. If we only con-
sider paraplegia and paraparesis as NCs, this rate decreased to 10.3%.
In the literature, transient neurological deficits are significantly higher
at an incidence of up to 20% (9, 10), and this is similar to our present
studly.

According to the current guideline of the European Association for Car-
dio-Thoracic Surgery, the use of CSFD can be considered in patients at
increased risk for SCI (Class lla C). Although the risk of paraplegia with
TEVAR is reported to be as high as 8% in the literature, in our study, no
relationship was detected between operation type (OSR versus TEVAR)
and NC (5, 10).

Safi et al. (11) showed that the use of CSFD in TAAA repair-even
though it has its own complications—is protective and reduces NC.
The reported randomized prospective study by Coselli et al. (12) has
convinced most surgeons of its benefit, but the associated risks with
CSFD must be considered as well. In our study, no devastating com-
plication linked to CSFD had occurred-except meningitis—-maybe
due to strict procedure rules as some authors promote limiting the
drainage volume to <15 mL/h to prevent intracranial hemorrhage
(13).

Our study has some limitations. First, this was a retrospective study and,
thus, consequently can only provide a descriptive picture of the out-
comes and relationship that occur in patients who undergo TAAA repair
with CSFD. Second, the present study was a single-center experience
with a national small study population. We think that this short-lived
study needs to be repeated on a wider basis.

Conclusion

The available evidence supports the use of CSFD in TAAA repair, and
practical guidelines minimize the connatural risk of CSFD. Therefore,
it is crucial to be aware of both the efficacy and the possible risks of
CSFD.
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