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A 41-year-old male patient, a known case of autosomal dominant polycystic kidney 
disease (ADPCKD), presented to our institute with right middle cerebral artery aneu-
rysm for which balloon-assisted endovascular coiling was planned. The major comor-
bidities were hypertension and end-stage renal disease (ESRD) on hemodialysis, twice 
weekly. Endovascular coiling was performed under general anesthesia, and special pre-
cautions were taken with regard to monitoring, fluid management, use of heparin, and 
contrast agent. The intraoperative and postoperative course was uneventful, and the 
patient was discharged after 7 days. In this report, various perioperative challenges 
of patients with chronic renal failure during coiling are discussed along with the mea-
sures to prevent the occurrence of contrast-induced nephropathy.
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Introduction
The patients with autosomal dominant polycystic kidney dis-
ease (ADPCKD) has a very high incidence of having intracra-
nial aneurysms.1 These patients may develop chronic renal 
failure and also need regular dialysis. Such patients pose a 
great challenge for neuroradiologists as they are prone to 
the contrast-induced complications as well as fluid and elec-
trolyte imbalance during coiling. Here, we present a case of 
ADPCKD with end-stage renal disease (ESRD) who presented 
with coiling of a ruptured cerebral aneurysm.

Case Report
A 41-year-old male patient, known case of ADPCKD with hyper-
tension and ESRD on biweekly hemodialysis, presented with 
sudden onset of severe headache and vomiting. His Glasgow 
coma scale (GCS) score was 15. Noncontrast computed tomog-
raphy (CT) scan revealed hyperdensities in the right sylvian fis-
sure suggestive of the Fisher grade-1 subarachnoid hemorrhage 
(SAH). CT angiography revealed a narrow neck right middle 
cerebral artery aneurysm measuring 3.5 × 2.5 mm with stalk 
measuring 1.5 mm. The patient was Hunt and Hess grade-1 
and World Federation of Neurological Surgeons (WFNS) grade 
1. A balloon-assisted coiling was planned. The patient was 
started on nimodipine 60 mg every 4 hours and injection 
levetiracetam 500 mg IV bd. Preanesthetic checkup was done 
and written informed consent was taken. Heparin-free hemo-
dialysis was done through left arteriovenous fistula 12 hours 
before the procedure, and 1.5 L of ultrafiltrate was removed. 
Postdialysis investigations were urea–50mg/dl, creatinine–7.2, 
serum sodium–139 mEq/L, serum potassium–4.2 mEq/L, chlo-
ride–97 mEq/L, prothrombin index–93%, and international nor-
malization ratio–1.05. His hemogram, arterial blood gases, and 
liver function tests were normal. The eGFR of the patient was 
9 ml/min/1.73m2. ECG showed normal sinus rhythm with left 
ventricular hypertrophy (LVH). Echocardiography revealed nor-
mal left ventricular systolic function, ejection fraction of 55%, 
mild concentric LVH, and left ventricular diastolic dysfunction 
grade 1. Intraoperatively, standard monitors were attached, and 
the arterial line was inserted in the left radial artery for inva-
sive arterial blood pressure monitoring and blood sampling. The 
patient was induced with injection fentanyl 100 micrograms, 
injection propofol 60 mg, and injection atracurium 40 mg. The 
trachea was intubated with a cuffed endotracheal tube of size 
8.5 mm internal diameter. Under ultrasound guidance, the right 
internal jugular vein was cannulated for intraoperative trend 
monitoring. The baseline central venous pressure (CVP) was 
measured as 8 mm of Hg and was kept < 15 mm of Hg during the 
procedure. The patient was maintained on O2, N2O (50:50) mix-
ture with propofol to achieve a bispectral index (BIS) between 
40 to 60. The patient was heparinized using 0.8 to 1.4 mL of 1 
in 5000 IU of heparin during the procedure. The flush fluid was 
prepared by adding 1000 IU of heparin in addition to 500 mL of 
0.9% normal saline.

Total fluid intake was 900 mL (flush fluid was used by the 
neuroradiologist and IV fluid was used by the anesthesiolo-
gist), and urine output was 150 mL. We limited the use of IV 

fluid to a total of 100 mL. Episodes of intraoperative hypo-
tension were managed by using phenylephrine boluses (0.5–
1μg/kg). The duration of coiling was 2 hours, and the duration 
of anesthesia was 3 hours. A total of 40 mL of iso-osmolar 
iodinated contrast was used in three runs. The patient was 
extubated at the end of the procedure after the fulfillment 
of the extubation criteria. Patients had an uneventful post-
operative course and were discharged after 7 days. On post-
operative day 1, his serum urea 46 mg/dl and creatinine was 
7.4. The frequency of dialysis was the same as preoperatively 
after 3 months postprocedure.

Discussion
SAH affects the functioning of multiple body systems, includ-
ing cardiovascular, respiratory, renal, coagulation, endocrine, 
and gastrointestinal systems. These effects may exaggerate 
the organ dysfunctions in patients with chronic kidney dis-
ease (CKD). ►Table  1 summarizes the systemic impacts of 
SAH and CKD.2-7 A thorough evaluation of all the body sys-
tems is recommended in these patients. ECG and echocardio-
graphic abnormalities due to CKD are difficult to differentiate 
from those due to SAH. SAH-induced changes are reversible 
to some extent in the early postoperative period, while CKD-
induced changes may worsen with time. Renal function 
parameters and serum electrolytes should be evaluated. For 
patients on renal replacement therapy, a thorough history, 
including daily fluid intake, urine output, and type and fre-
quency of renal replacement therapy must be noted. Dialysis 
should be scheduled, preferably 12 to 24 hours before the 
procedure, to achieve postdialysis homeostasis.4 Their dial-
ysis prescription should be altered to minimize changes in 
serum osmolality and fall in blood pressure.

Intraoperative monitoring in these patients should com-
prise of ECG, noninvasive blood pressure (NIBP), SpO2, invasive 
arterial blood pressure (IABP), CVP monitoring, hourly urine 
output, and temperature monitoring. Serial arterial blood gas 
(ABG) analysis must be done for earlier detection of electrolyte 
abnormalities and acid–base disorders. As both CKD and SAH 
can affect the coagulation system, systemic anticoagulants 
should be avoided, and if it is necessary, then activated clot-
ting time (ACT) should be monitored periodically during the 
procedure. Careful monitoring of rebleeding should be done in 
a situation where anticoagulation is used.

The presence of CKD is one of the most important predic-
tors for the occurrence of contrast-induced nephropathy (CIN) 
and increases the risk by more than 20 times.5 Risk stratifi-
cation is done based on the estimated glomerular filtration 
rate (eGFR).The risk of CIN is high in patients where eGFR is 
40 to 45 mL/min, and special precautions should be taken in 
these patients to reduce this risk.6 Fluid loading is an import-
ant measure to reduce the incidence as well as the severity of 
CIN. Hydration prior to the contrast administration should be 
restricted to minimal fluid in the patients who are on main-
tenance hemodialysis with minimal urine output.7 Both the 
maintenance fluids and flush saline should be restricted.

Another important precaution to be instituted is the type 
of contrast media. The ionic and high-osmolar media should 
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be avoided as they are associated with more adverse events, 
including CIN.8 The patients requiring IA contrast are more at 
risk of CIN than those requiring IV contrast administration. 
The current guidelines recommend the use of iso-osmolar or 
low-osmolar contrast in patients with eGFR < 45 mL/min for 
IV route and eGFR <60 mL/min for the intra-arterial route.9 
In the current case, we used iso-osmolar iodinated contrast. 
The total volume of contrast used is a significant concern. 
A volume of greater than 5 mL/kg has been found to be a 
strong predictor of the development of dialysis-dependent 
nephropathy.10 We used a total of 40 mL of iso-osmolarion-
idated contrast in three runs in our patient, and the image 
quality was satisfactory.

Conclusion
Neurointervention poses a considerable risk in patients with 
compromised renal functions. We should take all due pre-
cautions to prevent further damage to the kidney and avoid 

a large amount of fluid loading. We suggest periprocedural 
management of these patients for neurointervention. Renal 
dialysis should be considered 12 to 24 hours prior to the 
surgery. The fluid infusions should be minimized to main-
tain a CVP as close to the baseline as possible. Minimize the 
use of heparin and, if needed, ACT should be periodically 
monitored. The use of the lowest concentration of iodinated 
iso-osmolarcontrast agent, which is sufficient to achieve a 
satisfactory image quality, is encouraged.
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Factor XII deficiency is a rare disorder that can complicate the perioperative  
management of a patient. Factor XII plays an important role in the activation of intrin-
sic pathway of coagulation; the deficiency, therefore, results in prolongation of acti-
vated partial thromboplastin time (aPTT). This aPTT prolongation is expected to cause 
increased bleeding during surgery. However, on the contrary, in vivo isolated factor XII 
deficiency is associated with increased risk of thromboembolism (this risk being higher 
than the risk of bleeding). We report the perioperative management of a patient with 
factor XII deficiency who underwent cervical vertebral fusion (C1–C2) for atlantoaxial 
dislocation.
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