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Introduction
Adverse effects of increased use of
cerebral Digital subtraction
angiography (DSA) are the resulting
radiation-induced skin reactions and
increased risk of malignancy. This
study aimed to identify a method for
reducing radiation exposure during
routine cerebral DSA.

Methods
A retrospective review of the 138
consecutive adult patients undergoing
DSA with biplane angiography system
(Artis Zee, Siemens, Germany) from
September 2015 to February 2016
was performed. At January 2016, the
‘dose parameter’ resetting was done
by manufacturing programmer from
2.4µGy to 1.2µGy. The pre-dose
parameter reduction (Group 1) and
post-dose parameter reduction (Group
2) groups were established.

Angiograms and procedure
examination protocols were reviewed
according to patient age, gender, and
diagnosis while angiography
techniques were reviewed on the basis
of following radiation dose
parameters: fluoroscopy time,
reference point air kerma (Ka,r; in
mGy), and kerma area product (PKA;
in µGym2).

Results
The Mean Ka,r values in Group 1 and
2 were 1841.5 mGy and 1274.8 mGy,
respectively. The mean PKA values in
Group 1 and 2 were 23212.5 µGym2
and 14854.0 µGym2, respectively.
Ka,r and PKA values were significantly
decreased in Group 2, compared with
Group 1 (p<0.001). Among individual
factors, young age is a determining
factor of reduced fluoroscopy time
(p<0.001), Ka,r (p=0.047), and PKA
(p=0.022).

References

Conclusions
Increased awareness of radiation
risks, as well as the establishment of
strategies to reduce radiation dose,
resulted in decreased radiation doses
for DSA. The use of appropriate
examinations and low-dose
parameters in fluoroscopy contributed
significantly to the radiation dose
reductions.
Learning Objectives
Despite the development of noninvasive neuroimaging techniques,
cerebral digital subtraction
angiography (DSA) remains the most
useful method for evaluation and
treatment of many cerebrovascular
diseases. Unfortunately, DSA involves
the inevitable risk of exposing both
patient and medical team to radiation.

1. Schneider T, Wyse E, Pearl MS. Analysis of
radiation
doses incurred during diagnostic cerebral
angiography after the implementation of dose
reduction strategies [e-pub ahead of print]. J
Neurointerv Surg. http://dx.doi.org/10.1136/
neurintsurg-2015-012204.
2. Bushong SC. Hazards evaluation of
neuroangiographic
procedures. AJNR Am J Neuroradiol. 1994;
15:1813-1816.
3. Peterson EC, Kanal KM, Dickinson RL,
Stewart BK, Kim LJ. Radiation-induced
complications
in endovascular neurosurgery: incidence
of skin effects and the feasibility of estimating
risk
of future tumor formation. Neurosurgery.
2013;72:
566-572.
4. Manapov F, Sepe S, Niyazi M, Belka C, Friedel
G,
Budach W. Dose-volumetric parameters and
prediction
of severe acute esophagitis in patients
with locally-advanced non small-cell lung cancer
treated with neoadjuvant concurrent
hyperfractionated-accelerated
chemoradiotherapy.
Radiat Oncol. 2013;8:122.
5. Thierry-Chef I, Simon SL, Land CE, Miller DL.
Radiation dose to the brain and subsequent risk
of
developing brain tumors in pediatric patients
undergoing interventional neuroradiology
procedures.
Radiat Res. 2008;170:553-565.
6. Vano E, Gonzalez L, Guibelalde E, Fernandez
JM,
Ten JI. Radiation exposure to medical staff in
interventional and cardiac radiology. Br J Radiol.
1998;71:954-960.
7. Levitt MR, Osbun JW, Ghodke BV, Kim LJ.
Radiation
dose reduction in neuroendovascular
procedures. World Neurosurg. 2013;80:681-682.

