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Introduction

Aortic aneurysm surgeries, either thoracic or abdominal
or both are one of the most challenging surgeries from
anesthetic point of view, not only because the patients have
extremes of hemodynamic stresses perioperatively with
immediate and long-term impact on major systems of the
body, but also because of the association of various co-
morbidities that the patients usually exhibit®. Various co-
morbidities have direct impact on outcome of the patients?.
This demands meticulous attention & extreme caution in
perioperative and postoperative management of the patients
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with focus to each and every systems of the body to reduce
neurological, renal, cardiovascular & respiratory problems.

Elective or emergent surgery of the patients with or without
ruptured aortic aneurysm is the single most independent
predictor of outcome of the patient, with 50% mortality in
the patients with ruptured aortic aneurysm?.

Development in various anesthetic techniques and
monitoring equipments, better understanding of the
physiology, organ protection techniques, precision
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diagnosis by the radiological suites, early and advanced
surgical interventions, and care of the patients in critical
care units have significantly contributed to the reduced
mortality and morbidity in the modern era*.

This study focuses on the anesthetic management implied in
one of the tertiary level centre of Nepal for the perioperative
and postoperative management of aortic surgeries, and
discusses various techniques related with outcome of the
patients with other centers with long term experience.

Methodology

This is a retrospective analytical study of the outcome
of the patients undergoing thoracic and abdominal aortic
aneurysm surgeries, and discussion related with various
perioperative anesthetic techniques and postoperative
management strategies implied in our center in two years
from 13" April 2012 to 13" April 2014 (1% Baisakh 2069
to 30" Chaitra 2070 B.S.) after ethical approval from
Institution Review Board (IRB).

Data were collected from patients’ file from record
section and verified with registries from operation theatre,
anesthetic record sheet and records from critical care units.
Data were entered in a predesigned form in Microsoft
Excel file.

Results

Total number of cases in two years was twenty. Among
them, 3 patients had thoracic aortic aneurysm and 17
patients presented with abdominal aortic aneurysm
(Suprarenal — 5, Infrarenal — 12). 6 (30%) patients were
operated on emergency basis, while remaining were
operated as elective patients. The survival rate was 17
(85%) among which 12 (70%) were operated electively and
5 (30%) had emergency surgeries. Among all, 11 patients
were hypertensive, 2 patients had chronic obstructive
airway disease and 1 patient had diabetes mellitus.

Table 1 Demography of patients and other variables

Variables Mean £ SD
Age (years + SD) 50 + 15
Height (cm + SD) 160 £ 10
Weight (kg + SD) 59 + 15
Duration of surgery (mins £ SD) 288 + 128
Duration of cross-clamp (mins + SD) 66 + 44
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Table 2 Survival rate of patient according to different
variables

Total patients Survived  Expired
(20) (17, 85%) (3, 15%)
Gender
Male 14 (70%) 11 (65%) 3 (35%)
Female 6 (30%) 6 (100%) O
Type of
Surgery
Elective 14 (70%) 12 (86%) 2 (14%)
Emergency 6 (30%) 5 (83%) 1 (17%)
Anatomy
Thoracic 3 3(100%) O

Abdominal 17

Suprarenal - 5,
Infrarenal -
12

14 (82%) 3 (18%)

Table 3: Postoperative renal dysfunction status

Post op Renal Aortic aneurysm Remarks

dysfunction Thoracic Abdominal

Acute Kidney 3 1 2 Resolved

Injury (AKI) in post
operative
period

Acute Renal 1 1 Death on

Failure (ARF) 2nd POD

The patients with renal dysfunction (Table 111) had cross
clamp times of 23, 66, 72, and 177 mins. The patient who
developed ARF had cross clamp time of 72 mins.

1 patient presented with ruptured abdominal aortic
aneurysm who could not be saved. 3 patients presented
with dissection of abdominal aortic aneurysm, among
which 1 patient had AKI which resolved later. Other 2 had
uneventful postoperative course.

4 patients were operated under partial bypass, with separate
canula for renal perfusion. 3 patients had lumbar drain, in
which cerebrospinal fluid (CSF) pressure was maintained
around 6 - 8 mm of Hg.

Average cross clamp time was 66 (+ 44) mins and average
duration of surgery was 288 (+ 128) mins.
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Discussion

Aortic aneurysm surgeries are challenging from anesthetic
point of view due to several factors one of which is
association of various co-morbidities that the patients
usually exhibit'. Patients’ co-morbidities have direct
influence on outcome of the patients®>>®, Extra vigilance is
warranted in perioperative and postoperative management
of the patients with focus to each and every systems of
the body to reduce neurological, renal, cardiovascular &
respiratory problems.

Aortic cross clamping is one of the major factors that is
directly related with the morbidity of the patients with
deleterious side effects in different systems, primarily
renal and spinal cord. The site of the clamp influences
its effect on cardiovascular system and other related
systems. Proximal positions of the clamp have more
deleterious effect in the cardiovascular system’. In our
center, to counteract the effect of aortic cross clamp we
use the maneuvers like deepening plane of anesthesia,
nitroglycerine bolus and infusions, beta blocker bolus
doses and occasionally sodium nitroprusside infusion if the
clamp is too proximal. For patients with ejection fraction
less than 50%, transesophageal echocardiography (TEE)
was used to assess the cardiac function. TEE was used in
6 patients.

This study has combination of thoracic & abdominal aortic
surgeries. All the three thoracic aneurysm patients had
lumbar drain to maintain CSF pressure at around 6 to 8
mm of Hg to prevent spinal cord ischemia. Central venous
pressure was maintained at higher levels of 8— 10 mm of Hg.
CSF drainage is one of the methods to prevent spinal cord
ischemia®. In a systemic review of randomized controlled
trials, it was found that CSF drainage is useful in preventing
spinal cord ischemia®. Other methods are spinal cord
hypothermia obtained by washing with cold normal saline
via lumbar drain catheter, intercostals artery reimplantation,
selective perfusion through arteria radicularis magna and
maintenance of hypertension proximal to cross clamp®. We
also maintained mild hypothermia during surgery with core
body temperature at 32°C.

In our center, mannitol is used at the dose of 0.75 gm/kg
around 25 — 30 minutes before application of aortic cross
clamp. Mannitol is believed to reduce not only reperfusion
injury of kidneys and other organs, but also prevents spinal
cord reperfusion injury &°,

Spinal cord ischemia may be detected earlier by other
investigation modality like Somatosensory Evoked
Potentials (SSEP) which is considered to have good
sensitivity for this purpose®. Since we do not have this
facility we could not use this method.
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Renal insufficiency is another one of the dreaded
complication of thoraco-abdominal aortic surgeries, which
is also regarded as one of the predictor determining the
outcome of the patients**12 In this study the incidence
of renal insufficiency was 20% (1 — ARF, 3 AKI), among
which one patient, who developed acute renal failure, had
mortality on second postoperative day (POD). Decreasing
cross clamp time, optimal volume loading before cross
clamp, mannitol infusion, cold renal perfusion of renal
arteries during left heart bypass are few methods to prevent
renal injury 54, In our center, four patients had cold renal
perfusion with blood with separate canula. In the study by
Scott et al, cold renal perfusion of kidneys with ringer’s
lactate or blood yielded similar results'*. Acetylcysteine
has also been used for the renal protection?®®.

Incidence of acute renal failure after aortic cross clamping
has been reported to be 0.2 — 3 %. 16, Renal perfusion is
decreased not only in supra-renal aortic cross clamping
but also in infra-renal aortic cross clamping'’. So all the
available multimodal protective strategies should be applied
in both suprarenal and infrarenal aortic cross clamping. The
best documented method to overcome all those problems
is shortening aortic cross clamp time. In this study average
aortic cross clamp time is 66 mins (Range 20 — 177 mins).
Longer the cross clamp time, greater are the effects in
different organs of the body including derangements of
metabolic system?,

All the patients included in this study received blood and
blood product transfusions. To reduce the incidence of
intraoperative and postoperative bleeding, in our center
we use tranexamic acid at the dose of 20 mg/kg bolus
intraoperatively and continue as intermittent bolus doses
postoperatively upto second postoperative day as blood
transfusion is a known indicator to increase morbidity and
mortality of the patient®. Tranexamic acid has been proven
to reduce the incidence of intraoperative & postoperative
allogeinic blood transfusion®®. In some of the cases, partial
bypass with reservoir was used for collection of blood from
surgical site which allowed for autologous transfusion,
which is also common technique to prevent allogeneic
blood transfusion®®. We used partial bypass with reservoir
in 4 patients. Cell saver has also been used for this purpose,
but we do not have this facility®.

Before cross-clamp release, the patients were infused with
500 to 1000 ml of ringer’s lactate solution. This technique is
found to decrease the incidence of hypotension after aortic
cross clamp release’. After release of clamp, if hypotension
occurred and is refractory to more fluid boluses and
noradrenaline bolus doses, clamps were reapplied and then
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released gradually. Such patients were maintained with low
doses of noradrenaline infusions.

Neurological deficits were not observed in this study. In
other studies neurological deficits were recorded to be 16%.
The author found that the predictors for neurological deficit
were total aortic clamp time, extent of aorta repaired, aortic
rupture, patient age, proximal aortic aneurysm and renal
dysfunction®. Cina CS et al have reported the neurological
deficits of 12% and 33% in patients with and without
cerebrospinal fluid drainage respectively.®

After completion of the procedure, patients were
transferred to cardiothoracic intensive care unit, and
mechanically ventilated till patients were stable with one
or two ionotropes and there were no significant bleeding.
Patients were extubated, once the criteria were met. We
have practice of fast track extubation in intensive care unit,
as it gives time for observation and stabilization of the
patient. Immediate extubation in operation theatre does not
provide any added benefit?.

Conclusion

Aortic aneurysm surgeries are most challenging from
anesthetic point of view. Evidence based medicine practice
helps to manage patients more efficiently and with good
outcome. This study presented the efficient management
of the patients’ perioperatively and postoperatively with
the results comparable to other centers with long term
experiences.

Conflict of interest: None declared.
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