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Abstract

Neurological complications such as paraparesis and paraplegia may 
occur due to spinal cord ischemia in descending aorta surgery. One of 
the many methods to decrease these complications is to place cerebro-
spinal fluid (CSF) drainage catheter. The aim of using this catheter is 
to decrease CSF pressure and to increase medulla spinalis perfusion 
pressure. Herein, we report epidural catheter placement for drainage 
in a case in whom a CSF catheter was unable to be inserted during 
the pre- and postoperative period due to a descending aortic aneurysm 
and in whom paraplegia developed.
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Introduction

Aneurysm surgeries involving descending aorta are among 
high-risk operations whose majority of complications occur 
due to ischemic damage in the organs in distal cross-clamp. 
These organs include kidneys, the liver, intestines, and spinal 
cord depending on the location of the cross-clamp. Spinal cord 
is the most sensitive organ to ischemia and any ischemic dam-
age may result in neurological damages, such as paraparesis 
and paraplegia [1-5]. Although there has been a significant 
decrease in mortality and morbidity rates in aortic surgery, 
paraparesis or paraplegia remains to be problematic after these 
operations. Depending on the expansion of the aneurysm, pre-
operative characteristics of the patient, cross-clamping time, 
and the type of operation, neurological complication rate rang-
es between 6.5% and 40% [3, 4].

Several methods have been employed to protect from dis-
tal organ ischemia until today. However, since a single and re-
liable method has not been found to avoid complications, sev-
eral methods are being used in combination. Some of the major 
ones of these methods are quick surgery, left arteriofemoral 
bypass during proximal anastomosis, gradual aortic clamping, 
re-implantation of segmental arteries, and cerebrospinal fluid 
(CSF) drainage. A CSF catheter is placed in the preoperative 
period for CSF drainage to decrease the CSF pressure, while 
increasing medulla spinalis perfusion pressure [1-4]. Herein, 
we report epidural catheter placement for drainage in a case in 
whom a CSF catheter was unable to be inserted during the pre- 
and postoperative period due to a descending aortic aneurysm 
and in whom paraplegia developed.

Case Report

A 50-year-old male patient with a body weight of 90 kg and 
a height of 1.70 cm was scheduled for surgery due to aneu-
rysmatic dilatation originating from the distal left subclavian 
artery and extending to the infrarenal level, reaching a diam-
eter of 5.9 cm at the largest in the descending aorta, and 7.8 
cm at the largest in the abdominal aorta. The patient had no 
other systemic disease, except hypertension in his medical 
history. His complete blood count, biochemical and coagula-
tion tests were normal. On the day before the operation, CSF 
drainage catheterization (Medtronic EDM Lumbar Catheter, 
Goleta, CA, USA) was attempted twice in lumbar 3-4 and 4-5 
vertebral spaces; however, it was unable to be placed. A writ-
ten informed consent was obtained from the patient. He was 
taken to operation after premedication with morphine 10 mg 
intramuscular and diazepam 5 mg per oral. Electrocardiogra-
phy and pulse oximetry were performed, and invasive artery 
pressure was monitorized. Anesthetic induction was obtained 
with lidocaine (1 mg/kg), pentothal sodium (5 mg/kg), rocuro-
nium bromide (0.9 mg/kg), and fentanyl (2 µg/kg). After the 
patient was intubated with a double lumen intubation tube, a 
12F five lumen catheter through the right vena jugularis in-
terna, rectal heat probe, and transesophageal echocardiogra-
phy were applied. Anesthesia was maintained with propofol 
infusion (90 mg/h), sevoflurane (1-1.5 MAC), fentanyl (10 µg/
kg) and rocuronium bromide, when necessary. The operation 
was carried out with under hypothermic total circulatory arrest 
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(TCA) and single lung ventilation with thoracoabdominal inci-
sion. Before TCA, the patient was given methylprednisolone 
(20 mg/kg), 20% mannitol (0.5 mg/kg) and was cooled down 
to 18 °C (bypass: 191 min, cross-clamping: 55 min, TCA: 
27 min, duration of anesthesia: 390 min). Intraoperative four 
units of erythrocyte suspension (ES), four units of fresh frozen 
plasma (FFP) and one apheresis platelet were given to patient. 
The patient was transferred to intensive care unit with the infu-
sion of dopamine (10 µg/kg/min), adrenaline (0.2 µg/kg/min), 
and nitroglycerin (0.5 µg/kg/min). His blood pressure arterial, 
heart rate (HR), and central venous pressure (CVP) variables 
were 120/70 mm Hg, 100/min, and 12 mm Hg, respectively. 
He was extubated in the 18th hour of the postoperative period 
with stable hemodynamics. Neurological examination findings 
were found to be normal. In the 23rd hour of the postopera-
tive period, shortly after a sudden hypotensive attack (blood 
pressure arterial: 65/50 mm Hg, HR: 75/min, CVP: 6 mm Hg, 
O2 sat: 94%), paraplegia occurred (Fig. 1). Considering that 
the patient’s situation was due to spinal hypoperfusion, a CSF 
catheter was decided to be placed immediately. The patient 
was put in lateral decubitus position and after lumbal puncture 
was done from lumbal 4-5 vertebra space, it was seen CSF 
was coming out. However, the CSF catheter was unable to be 
proceeded to the subarachnoidal space. It was attempted in the 
3-4 lumbar puncture space and was unable to be proceeded 
again, despite CSF come out (30 min of CSF was drained in 
these two punctures). Following the second puncture, instead 
of a CSF catheter, an epidural catheter (Braun Perifix® One, B. 
Braun Medical Ltd., Melsungen, Germany) was placed in the 
subarachnoidal space safely and CSF pressure was observed to 
increase as much as to reach 27 mm Hg in the first measure-
ment. By supporting blood pressure with volume (500 cc col-
loid) and inotropes (adrenaline 0.1 µg/kg/min and dopamine 
5 µg/kg/min), CSF pressure gradually returned to normal and 
paraplegia regressed within 6 h (3-4/motor power in the lower 
extremity). Twenty-four hours after paraplegia, neurological 

examination findings were recorded to be completely normal. 
The patient whose CSF pressure was observed during 72 h 
(emptied with CSF pressure follow-up on day 1: 255 mL, day 
2: 15 mL and day 3: 0 mL) was observed for 5 days in the 
intensive care unit before he was taken to the ward and dis-
charged without any sequelae.

Discussion

The most worrying complication in thoracic aorta surgery is 
paraplegia. About 11% of the patients may have temporary 
postoperative sequela and 6% permanent paraplegia. Large 
surgical dissection, immediate surgery, cross-clamping dura-
tions over 30 min, hypotensive attacks and ligation of spinal 
arteries increase the risk of paraplegia. Applications including 
temporary heparin covered shunts, hypothermic partial CPB 
implementation, and re-implantation of spinal arteries are 
methods to reduce the risk of paraplegia. The arterial blood 
supply of the medulla spinalis is maintained via vertebral arter-
ies, thoracic and abdominal aorta. In the lower thoracic and ab-
dominal region, anterior spinal arteries (Adamkiewicz artery) 
branch from the left side of the aorta and are always single. 
This artery may be damaged during surgical dissections and 
may be obstructed with a cross-clamp [1-9].

When a cross-clamp is placed on the aorta, the blood pres-
sure increases in the proximal region of the clamp and, as a 
result, cardiac after load and CSF pressure increase. Increased 
CSF pressure causes compression on spinal veins and neural 
texture, reduced spinal cord perfusion pressure, and spinal is-
chemia. In addition, CSF drainage has been shown to increase 
spinal cord perfusion pressure and decrease rates of paraplegia 
in the experiments carried out on animals [6]. Spinal cord per-
fusion pressure is calculated by subtracting CSF pressure from 
the mean blood pressure. To increase spinal cord perfusion 
pressure, the mean blood pressure is attempted to be increased, 

Figure 1. Postoperative hemodynamic values. CSF: cerebrospinal fluid; CVP: central venous pressure; MAP: mean arterial pres-
sure; O2 sat: arterial oxygen saturation; Postop: postoperative. 
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while CSF is decreased. A mean blood pressure of 50 mm Hg 
is the lower limit at which autoregulator systems can sustain 
normal spinal cord blood flow. This pressure should be kept 
over 50 mm Hg. Where it is inconvenient, central vein pressure 
should be decreased to increase effective perfusion pressure [7].

In our case, the mean arterial pressure was attempted to 
be increased initially with volume loading and inotrope treat-
ment after the spinal hypotension. Therefore, in addition to a 
quick load of 500 mL colloid, doses of dopamine and adrena-
line infusions were increased to have a mean artery pressure of 
90 - 100 mm Hg. Since the attempts to place a spinal catheter 
failed, an epidural catheter was placed in the subarachnoidal 
space of the patient in lateral position and by decreasing CSF 
pressure under 10 mm Hg, spinal perfusion pressure can be 
increased and paraplegia cleared up quickly.

Furthermore, proximal hypertension following cross-
clamping of the thoracic aorta leads to increased volumes and 
blood accumulation results in increased CSF pressure. There-
fore, in the surgical treatment of distal aorta pathologies includ-
ing high risk today, CSF drainage is suggested as a standard. 
CSF drainage also allows for avoiding neurotoxic substances 
and hazardous proteins which develop during cross-clamping 
[8, 9]. Paraplegia may develop during the intraoprative period, 
while several studies have shown paraplegia development in 
the late postoperative period. The reason for this delayed para-
plegia is the spinal cord ischemia caused by hypotension or 
spinal cord edema [5]. Our case developed paraplegia follow-
ing sudden hypotension in the postoperative 23rd hour. The 
fact that the patient was observed in the intensive care unit as 
invasive monitorized and the operation team was right next to 
him provided a chance of immediate intervention. In the first 
two attempts, approximately 30 mL of CSF was emptied. In 
the second dural puncture, since the CSF catheter was unable 
to be proceeded, a more rigid epidural catheter was placed in 
the subarachonidal area. The failure to place the spinal catheter 
was associated with the softness of the catheter and the pos-
sible adhesions in the spinal space. Spinal perfusion pressure 
was found to be under the critical value even after emptying 
30 mL of CSF. After the catheter was placed and fixated, the 
patient’s neurological deficit started to improve quickly (2/5 
motor movement in feet). Following a 50 mL CSF drainage 
in total, the patient had headaches and nausea-vomiting (TA: 
135/85 mm Hg, CSF pressure: 17 mm Hg, HR: 105/min). As 
these symptoms were associated with rapid CSF emptying 
(due to intracranial hypotension), he was given paracetamol 
1 g infusion and ondansetrone 8 mg intravenous. In addition, 
CSF drainage was recessed, until his complaints decreased. 
The patient was observed for 3 days; therefore, his CSF drain-
age was under 10 mm Hg and CSF drainage was continued, 
when necessary (a total of 270 mL CSF was emptied in three 
days). In the repeated MRI before discharge, central hyper-
intense signal alterations (infarct) were detected in the spinal 
cord between T5-9 and paraplegia attack was verified to be due 
to the edema following the spinal cord ischemia.

In conclusion, in descending aorta surgery, paraplegia or 
paraparesis may occur in the postoperative period as well as 
the intraoperative period. In addition to hemodynamic stabi-
lization to reduce this risk, placement of CSF drainage is a 
significant choice for treatment. Patients who are scheduled for 

this type of surgery should be observed closely for paraplegia 
and paraparesis and be definitely monitorized with CSF pres-
sure. It should not be forgotten that aggressive drainage may 
cause intracranial hypotension.
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