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By dr. H Geijer & dr. M Geijer

a systematic review of double 
reading in diagnostic radiology

The optimal outcome of diagnostic 
imaging would of course ideally be 
one hundred percent accuracy in all 
diagnoses, but unfortunately, in prac-
tice this is not possible. Instead, the 
pragmatic approach that is adopted 
is to keep the number of discrepan-
cies as low as possible. One way to 
achieve this goal is via the system of 
double reading, namely the arrange-
ment in which two observers review 
the same study before the report is 
finalized. However, it is evident that 
this approach has the side-effect of 
requiring considerable resources. 
In a report from Norway, double 
reading of one third of all radiologic 
examinations consumed 20-25 % of 
all available radiology working hours 
[1]. 

There are conflicting opinions on the 
role of double reading, which has 
prompted further investigation into its 
real value. This article summarizes the 
results of a recent systematic review of 
double reading in diagnostic radiology 
[2].

Double reading can be performed in a number of  
scenarios:

A) Double reading of trainee or residents’ cases by a more 
experienced colleague is common. The value — and neces-
sity— of this is hardly debatable. 
B) Perhaps the most common type of double reading occurs 
in screening, where two readers create separate reports that 
are then compared. However, screening is a particular situ-
ation which is different from that of clinical radiology since 
sensitivity must be very high, even at the cost of lower speci-
ficity. In screening, the logical “OR” rule is often applied, i.e. 
if one of the readers indicates a lesion, the case is regarded 
as positive. 
C) Another type of double reading occurs when one of the 
readers is a computer, in so called computer aided diagnosis, 
CAD. This is often employed in screening settings when con-
ventional double reading between two readers is not used. 
D) In quality assurance and research settings, two readers 
might produce independent reports that are compared later. 
E) Sometimes, a third reader might be employed to solve 
disagreements between the first and second reader. This is 
called arbitration when the third reader is aware of the spe-
cific disagreements and pseudo-arbitration when not. 
F) Another special type of double reading is when a certain 
percentage of reports are double read retrospectively. This 
is of no benefit for the individual patient, but is performed 
entirely for quality assurance purposes. The American Col-
lege of Radiologists (ACR) RADPEER program [3] is an 
example of this.
G) In clinical practice, which is the subject of our review, the 
first reader produces a report which is checked by a second 
reader before the report is finalized and sent to the referring 
physician [2]. Thus, both readers have direct influence on the 
treatment of the individual patient. 

REViEW OF litERatuRE — MEtHODs
A systematic review of the literature was performed, search-
ing for studies reporting error rates in double reading com-
pared with single reading. The focus was on double reading 
between radiology specialists, so double reading of residents 
or double reading for screening purposes (i.e scenarios A and 
B above) were not included. 

REsults
We found 1610 eligible articles which were reduced to 46 
articles after abstract and full-text reading. There was a high 
heterogeneity in the results which made a meta-analysis 
impossible.
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Fifteen articles evaluated double reading 
in CT. In trauma CT, although the rate of 
discordances was high, namely 26-37 %, 
patient care was in fact changed in only 2.3 
%, as reported in one study [4]. In abdomi-
nal CT, 17 % initial discordances resulted 
in treatment change in 3 % of cases after 
double reading [5]. Chest CT for pulmo-
nary nodules can employ CAD as one of 
the readers. The results were in fact better 
than double reading between two human 
readers [6,7]. 

In general radiology, a large study involv-
ing over 11,000 cases found a mean rate of 
disagreements of 4.4 % [8] while another 
study of similar size found 2.7 % discor-
dances, with missed findings being the 
most common discordance [9]. 

A large number of the selected articles dealt 
with double reading by a sub-specialty 
radiologist of initial reports produced by 
a general radiologist. The discrepancy rate 
was higher in this setting than in double 
reading between radiologists of the same 
degree of specialization. One article 
reported that a higher degree of sub-spe-
cialization resulted in higher discrepancy 
rates [10]. In chest radiology, a thoracic 
radiologist reported fewer indeterminate 
nodules than the general radiologist [11]. 
In CT and MRI of head and neck cancer 
patients, the subspecialized neuro-radiol-
ogist changed the interpretation in 41 % 
cases, mostly up-staging the tumor [12], 
while another study reported a clinically 
significant discrepancy rate of 12 %, most 
of these being perceptual errors [13].

DiscussiON
Our review found a wide variety of dis-
crepancy rates in various studies, ranging 
between 0.4 % and 22 %, with minor dis-
crepancies being more common. 
There was a lack of clear evidence for 
or against systematic double reading. In 

general, double reading increased sen-
sitivity at the cost of reduced specificity 
due to both more true positive and more 
false positive findings being reported in 
double reading. The advantage of double 
reading must, however, be balanced by 
the resources it consumes. A reasonable 
compromise might be to institute double 
reading only for selected, high-risk types 
of examinations such as trauma CT and 
possibly CT of the thorax and abdomen.

There were only two studies [4,5] which 
involved a reading arrangement which 
corresponded exactly to that of our main 
question, namely the value of double read-
ing in a clinical context by a non-blinded 
second reader before the report is final-
ized. This resulted in a change in patient 
care in 2.3 - 4 % of cases. Double reading 
in CT has been evaluated in a recent sys-
tematic review [14] which found a major 
discrepancy rate of 2.4 %, and even lower 
when the second reader was non-blinded.

Thus, it seems that double reading dis-
covers comparatively few discrepancies, 
but nevertheless consumes a considerable 
amount of available radiologists’ resources. 
Double reading probably has the highest 
benefit in complicated studies that are read 
under pressure, such as polytrauma CT. 
More surprisingly, it seems that double 
reading by a sub-specialized radiologist 
results in more discrepancies. To an extent 

this might be due to the sub-specialist 
being more familiar with the demand 
from the clinicians in the particular field of 
expertise. This naturally begs the question: 
why are not all radiologists sub-special-
ized? With digital radiology, images can 
easily be transmitted over long distances, 
so there are really only organizational 
obstacles to this. Radiology sub-special-
ization might be a more economical way 
to increase quality than double reading on 
a grand scale.
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“...A reasonable compro-
mise might be to institute 
double reading only for 

selected, high-risk types of 
examinations ...”

“...Radiology sub-special-
ization might be a more 

economical way to increase 
quality than double reading 

on a grand scale...”


