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ABSTRACT

Purpose To analyze the impact of the COVID-19 pandemic in
2020 on the radiological imaging volume in Germany.
Materials und Methods In this retrospective multicenter
study, we analyzed CT and MRI examinations of 7 radiology
institutes across Germany from January to December 2020.
The imaging volume was compared to 2019 (Wilcoxon-
Mann-Whitney test). Modality, patient service locations, and
examined body parts were assessed in consideration of time
periods of the pandemic. In addition, correlation with the
incidence of SARS-CoV-2 cases and associated death was
performed (Spearman-test).

Results In total, in 2020, imaging volume declined by 4%
(n=8314) compared with 2019 (p <0.05). The hard lockdown
during the first pandemic wave (calendar week 12-16, March
22 - April 19) revealed the highest decrease with 29%
(n=894, p<0.01), with the greatest decrease in CT (36% vs.
MRI 26 %), outpatients (38 %, p<0.01), and imaging of the
spine and extremities (51-72 %, <0.05 - p<0.01). Examina-
tions referred from the emergency department (-13 %,
p<0.05) and CT of the chest (-16 %, p<0.05) were least affec-
ted. With the end of the first wave, gradual normalization of
the imaging volume was observed and persisted until the
end of the observation period. A reduction of imaging volume
negatively correlated with the incidence of SARS-CoV-2-posi-
tive cases and associated deaths (r=0.28 and 0.49, p<0.05
and p<0.001).

Conclusion The COVID-19 pandemic was associated with a
significant temporary decline in imaging volume. After the
first lockdown period, a quick recovery was observed with
radiologic imaging examinations steadily approaching prior-
year figures.

Key points:

= This study assesses the impact of dynamic pandemic
activity on radiological imaging in a multicenter analysis in
Germany.

= The COVID-19 pandemic was associated with a temporary
decline in CT and MRI scans.

= Relaxation of restrictions was associated with fast normal-
ization of imaging volumes to prior-year levels, which
persisted until the end of the year.

= Significant catch-up effects were not observed.
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ZUSAMMENFASSUNG

Ziel Untersuchung der Auswirkungen der COVID-19-Pande-
mie auf die Durchfiihrung radiologischer Bildgebung in
Deutschland.

Material und Methoden In dieser retrospektiven multizentri-
schen Studie wurden die durchgefiihrten CT- und MRT-Bildge-
bungen 7 deutschlandweiter radiologischer Zentren von Januar
bis Dezember 2020 analysiert. Das Untersuchungsvolumen
wurde mit dem Vorjahreszeitraum verglichen (Wilcoxon-
Mann-Whitney-Test). Die Auswertung der aggregierten Daten
erfolgte differenziert nach Modalitdt, Zuweiser, Kérperregion
und unter besonderer Berlicksichtigung der zeitlichen Pande-
mieentwicklung. Die Untersuchungszahlen wurden zudem mit
der Inzidenz von SARS-CoV-2-positiven Fallen und assoziierten
Todesfdllen korreliert (Spearman-Test).

Ergebnisse Im Pandemiejahr 2020 wurden insg. 4%
(n=8314) weniger CT- und MRT-Untersuchungen durchge-
fiihrt als im Vorjahr (p<0,05). Die Differenz ist vornehmlich
auf den Zeitraum des harten Lockdowns (Kalenderwoche

12-16, 22. Marz bis 19. April 2020) zurlickzufiihren, welcher
im Vergleich zum Vorjahreszeitraum zu einem Riickgang der
Untersuchungen um 29 % gefiihrt hat (n=894, p<0,01).
MRT-Untersuchungen waren dabei stdrker betroffen als
CT-Untersuchungen (36 % vs. 26 %). Der groRte Riickgang
war mit -38% (p<0,01) bei ambulanten Patienten zu ver-
zeichnen und bei Untersuchungen von Wirbelsaule und Extre-
mitdten (=51 % bis =72 %, p<0,05 bis p<0,01). Am geringsten
tangiert waren Untersuchungen aus den Zentralen Notauf-
nahmen (-13%, p<0,05) sowie CT-Untersuchungen des
Thorax (-16 %, p<0,05). Das Ende des harten Lockdowns
ging mit einer sukzessiven Normalisierung des Untersu-
chungsvolumens auf das Vorjahresniveau einher, die auch
mit Beginn der zweiten Pandemiewelle und des milderen
Lockdowns am Jahresende anhielt. Der Riickgang der Unter-
suchungen 2020 korrelierte dabei negativ mit der Inzidenz
an SARS-CoV-2-positiven Féllen und assoziierten Todesfallen
(r=0,28 und 0,49; p<0,05 und p<0,001).
Schlussfolgerung Die COVID-19-Pandemie in Deutschland
fiihrte 2020 temporar zu einem signifikanten Riickgang radi-
ologischer CT- und MRT-Untersuchungen. Nach Ende des er-
sten Lockdowns im Friihjahr zeigte sich eine rasche Erholung
der Untersuchungszahlen mit weitgehender Stabilisierung
des Untersuchungsvolumens auf das Vorjahresniveau.

Introduction

The outbreak of the severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2) in 2020 is considered one of the greatest
health policy challenges of the 21st century and it is not over. Ex-
tensive strategies were implemented around the world, including
in Germany, to mitigate the effects of the pandemic. Large seg-
ments of society and the economy were temporarily shut down
to achieve a lasting decrease in the number of cases and to pre-
vent overwhelming of the health care system. In addition to the
limitations placed on public life, medical facilities had to postpone
any elective, non-essential imaging and procedures in order to
ensure intensive care capacity and capacity for the treatment of
potential COVID-19 patients in hospitals [1]. Moreover, a wide
range of adjustments had to be made to workflows, e. g., changed
communication and personnel structures and hygiene measures,
in order to meet the treatment needs of patients and to ensure
employee safety [2].

As a cross-sectional discipline, radiology is a good reflection of
the general services provided and the utilization of medical care
based on the examinations performed. Analyses of the first half
of 2020 showed a significant decrease in radiology services [3].
At the same time, most medical disciplines recorded a dramatic
decrease in treatment cases [4]. However, a longer period must
be analyzed to be able to better assess possible long-term effects
of the COVID-19 pandemic on health care. According to our re-
search, there are hardly any data analyses including all of 2020 in
individual disciplines and particularly in radiology.

The goal of this national multicenter study was to systematical-
ly and objectively evaluate the impact of the COVID-19 pandemic
in 2020 on the radiological imaging volume in Germany in the
longitudinal course.

Materials and Methods

This retrospective, multicenter study was performed in collabora-
tion with the Working Group for Gastrointestinal and Abdominal
Imaging of the German Radiological Society (DRG). The national
distribution of the participating centers providing varying levels of
care allows a representative analysis of radiological imaging in Ger-
many. Seven radiology institutes participated: four university hospi-
tals (Hannover Medical School, University Hospital Frankfurt,
University Hospital Regensburg, Brandenburg Medical School
Theodor Fontane) and three non-university facilities (Clemens-
hospital Munster, Evangelical Hospital Dusseldorf, Hospital
Konstanz) (» Table 1). The study was approved by the local ethics
committees of the participating centers.

Data acquisition

The examinations were extracted from the particular internal RIS
of the participating centers. The aggregated data for CT and MRI
examinations from January 1, 2020 to December 27, 2020 was an-
alyzed. A weekly interval was selected for the time interval (calen-
dar weeks, CW). The 53 rd calendar week in 2020 due to the leap
year was not included in the analysis to ensure comparability with
2019. The data were compared with the same time period as the
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» Table 1 Clinic characteristics of the participating institutions.

Institution

Location

Numbers of
beds|intensive
places

Hannover Medical Hannover, Lower Saxony 1520/146
School

University Hospital Frankfurt, Hesse 130/112
Frankfurt

University Hospital Regensburg, Bavaria 839/90
Regensburg

Brandenburg Medical Brandenburg a. d. Havel, 474/30
School Theodor Fontane  Brandenburg

Clemenshospital Munster, Northrhine- 405/16
Minster Westphalia

Evangelical Hospital Dusseldorf, Northrhine- 513/14
Dusseldorf Westphalia

Hospital Konstanz Konstanz, 440/24

Degree of Ambulatory Technical Averaged regional
medical care healthcare upgrade 7-day incidence of
center COVID 19 in 2020
maximum no no 233
maximum no no 35.4
maximum no Modernisa- 32.5
tion CT
specialised no no 9.8
medical service
specialised no no 9.0
medical service
specialised no no 55.4
medical service
specialised no no 15.9

Baden-Wurttemberg

medical service

Average 7-day incidence of COVID 19 positives in 2020 in Germany: 56.4 (https://covid19.who.int/region/euro/country/de).

previous year to rule out the effect of incidental seasonal effects.
The patient service location (outpatient, inpatient, or emergency
room) and examined body region (head, neck, thorax, abdomen,
spine, extremities, or other) were included in subgroup analyses.
The imaging volume was also correlated with the positive SARS-
CoV-2 cases and associated deaths published by the Robert Koch
Institute [5].

Pandemic-specific phases

The following time periods were defined to represent the impact

of pandemic-specific phases in Germany:

= Pre-lockdown (PRE): CW 1-11, first infections, obligation to
report, and cancellation of major events.

= Hard lockdown (HLD): CW 12-16, national lockdown during
the first wave of the pandemic with extensive contact restric-
tions and sweeping closures

= Relaxation period (RP): CW 17-23, successive easing of contact
restrictions and opening of businesses

= Post-lockdown (POST): CW 24-43, extensive lifting of the
restrictions listed above

= Lockdown light (LLD): CW 44-end of the year, intensification of
regulations and renewed lockdown in Germany with the start
of the second wave of the pandemic

Statistical analysis

Statistical analysis was performed using GraphPad Prism 9 (Graph-
Pad Software Inc., San Diego, USA). The multicenter data were ag-
gregated for the individual calendar weeks and tested for statistical
significance after exclusion of Gaussian normal distribution via the
Wilcoxon-Mann-Whitney test (differentiated according to individ-
ual body regions and patient service location separately for every

modality and for the total volume compared to the entire year or
the phase-specific period of the previous year). The correlation be-
tween imaging volume and the incidence of SARS-CoV-2-positive
cases and associated deaths for the entire year 2020 was deter-
mined via the Spearman test. Deviations from the previous year
were presented for the total numbers as well as individual param-
eters as the percentage difference. A probability of error of
p<0.05 was considered statistically significant.

Results

Total imaging volume

The total number of CT and MRI examinations in 2020 was
186 885 and was only 4 % lower than the numbers for the previous
year (2019: 195199; p<0.05). 13420 examinations were per-
formed during HLD in Germany. This was a decrease of 29 %
(18910, p<0.01) compared to the previous year (> Table 2 and
» Fig.1). The nadir was at the start of April (CW 15) with
2353 MRI and CT examinations. The average number of examina-
tions at that time was 1938 per week compared to 2659 the
previous year. With the end of hard lockdown, the number of
examinations increased continuously and reached in the second
half of the year a level comparable to the previous year (RP: 91 %,
POST: 101 % of the imaging volume in 2019). LLD resulted again in
a significant (p<0.05) decrease (-2 %, 699 examinations) com-
pared to the previous year. However, the decrease was less sig-
nificant than the reduction seen during HLD.
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» Table 2 Imaging volume in 2019 and 2020 of seven radiological institutions in Germany according to modality.

PRE HLD RP
cT 2019 27630 12437 16924
2020 26857 9265 15886
(97 %) (74%) (93%)
p 0.30 o0 0.20
MRI 2019 14628 6473 8841
2020 14507 4155 7615
(99%) (64%) (84%)
p 0.69 oo 0.07
total 2019 42258 18910 25765
2020 41364 13420 23501
(98%) (71%) (91%)
p 0.75 o0 0.22

POST LLD total
49231 21215 127437
50856 21159 124023
(103 %) (100 %) (97 %)
0.08 0.34 0.28
26147 11673 67762
25555 11030 62862
(98%) (94 %) (93 %)
0.10 ke ¥
75378 32888 195199
76411 32189 186 885
(101 %) (98 %) (96 %)
0.84 ok oo

Absolute imaging volume and percentage of previous year control period are given. *p<0.001, **p<0.01, ***p<0.05. PRE, Before Lockdown; HLD, Hard

Lockdown; RP, Relaxation period; POST, Post Lockdown; LLD, Lockdown Light.

Modalities

The decrease in MRI examinations during HLD (decrease of 36 %,
2318, p<0.01) was greater than the decrease in CT examinations
(decrease of 26 %, (3172, p<0.01) compared to the previous year
(» Table 2). With the end of HLD, the number of examinations for
both modalities increased continuously until reaching in the sec-
ond half of the year a level comparable to the prior year. The num-
ber of CT examinations normalized faster and remained stable
with the start of LLD. At the end of the year, the number of CT ex-
aminations was 3 % lower compared to the previous year (3414
examinations, p=0.28). The number of MRI examinations de-
creased again at the start of LLD by 6 % compared to the previous
year (643 examinations, p<0.05) and at the end of the year was
still 7% lower than the previous year.

Patient service location

Cumulatively fewer inpatient cases were recorded in 2020 com-
pared to the previous year with a difference of 5947 examinations
(-7 %; p<0.0001) (> Table3). The number of examinations per-
formed in outpatient care was 5% lower than in 2019, with MRI
(-8% (p<0.05)) seeing a greater decrease than CT (-2%,
(p=0.84)). During HLD, a decrease in imaging volume was seen
in all areas compared to the previous year. Outpatient examina-
tions decreased by 38 % (2771 examinations, p<0.05), followed
by inpatient examinations (-27 % (2260 examinations, p<0.01)
and emergency room examinations (-14 % (429 examinations,
p<0.05). MRI was impacted in every case more than CT. The de-
crease in outpatient CT examinations was 4 % and was associated
with a relative increase in emergency room examinations. The de-
crease in outpatient MRI examinations resulted in a relative in-
crease particularly in inpatient examinations (+4 %, p<0.05)
(» Fig. 2). While the number of inpatient examinations remained
lower over the course of the year compared to 2019, an imaging

PRE HLD RP POST LLD
5000~ b
i — 2019
|
@ 40004 (il A\ 2020
§ { Ur W A-4%
S 3000 A i
o . v
£, 20004 i
E . i A
= 1000 gt i
| o
i
: 1 1 L] I 1

0 10 20 30 40 50
calendar week

» Fig. 1 Timeline of imaging volume in 2019 and 2020. Absolute
number of examinations per week in the course of the year 2020
(red) compared with 2019 (green) is shown. Significant decline
within the defined periods is given as a percentage. PRE: before
lockdown; HLD: hard lockdown; RP: Relaxation period; POST: post-
lockdown; LLD: lockdown light.

volume comparable to the previous year was reached in outpati-
ent cases by the end of the year even during LLD (-5 %, p=0.28).

Body region

During HLD, examinations of all body regions decreased compar-
ed to the previous year (> Table4). CT and MRI examinations of
the spine (-33 % and -59 %, respectively, p<0.05 and p<0.01,
respectively), followed by CT examinations of the neck (-33 %,
p=0.15), CT examinations of the extremities (-28%, p<0.01),
MRI examinations of the extremities (-42 %, p<0.01), and MRI ex-
aminations of the abdomen (-41%, p<0.05) were impacted most
significantly. Although a significant decrease was also seen with
respect to CT examinations of the chest (-16%, p<0.05), it was
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outpatient—

inpatient

emergency _|
department
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Relative change of total (%)

» Fig. 2 Relative changes during hard lockdown in patient service
locations. Mean + SEM is shown.

smaller than the decreases seen in the other regions. With respect
to the total volume, a relative but small (1 %) increase was seen ex-
clusively in the case of CT examinations of the chest (> Fig. 3).
With the start of the LLD, a gradual increase to the level of the pre-
vious year was able to be observed for all body regions, with the
exception of CT examinations of extremities (RP: 116 %; POST:
124 %, p<0.0001) and CT examinations of the spine (RP: 108 %;
POST: 120 %, p<0.001), which saw a significant increase in some
phases. There was also a continuous increase in the number of CT
examinations of the chest (10 %, 660 examinations, p<0.001) in
the POST phase.

Correlation of the number of examinations with
incidence and number of deaths

The decreasing incidence of SARS-CoV-2-positive cases and a
decrease in associated deaths resulted in a recovery phase with
successive normalization of the imaging volume (> Fig.4). A
weak, negative correlation for the weekly incidence (r=0.28,
p<0.05) and a moderate, negative correlation with SARS-CoV 2-
associated deaths (r=-0.49, p<0.001) was seen.

Discussion

Using CT and MRI examinations as examples, the present multi-
center study reflects the dynamics of radiology examinations per-
formed in Germany during the pandemic year 2020.

The start of the COVID-19 pandemic resulted in a decrease in
health care services in almost all disciplines. The timing of the
decrease in the number of cases is closely associated with the
mandated contact restrictions and the requirements for medical
facilities. The present study further substantiates this. Outpatient
services were particularly impacted (-38 %). This observation
coincides with an analysis of medical services covered by manda-
tory health insurance performed by the Zentralinstitut fiir kasse-
narztliche Versorgung in Germany, which showed a significant de-
crease in outpatient treatment cases in all areas (imaging -39.6 %)
[4]. Also, the lower number of inpatient treatment cases [6] in
2020 in Germany is reflected in our data by the consistently lower
number of examinations. As expected, the smallest decrease
(14 %) was seen with respect to emergency examinations with re-

other— = MRI
I CT

extremities—
spine-
abdomen—
chest—
neck-

head-]

— 1 1 T T T T 1
8 6 4 2 0 2 4 6 8

Relative change of total (%)

» Fig. 3 Relative changes during hard lockdown in examined body
parts. Mean + SEM is shown.

ferral from the emergency room. However, this decrease was still
significant compared to the previous year [7, 8]. It is not clear
whether this decrease in the utilization of medical services by the
population was due to the general uncertainty, fear of infection,
or restrictions regarding activities and mobility. However, the sig-
nificant decrease in musculoskeletal imaging, which was greater
than the decrease in examinations of other body regions, could
be an indication that the restrictions regarding activities played a
role. This assumption is supported by the decrease in case num-
bers specifically in orthopedics and trauma surgery with the
greatest decreases in treatment cases [9].

Although the decrease in the annual volume of CT and MRI
examinations over the year correlated negatively with the SARS-
CoV-2 case numbers and associated deaths in Germany, a notice-
able stabilization of examination numbers was observed even at
the start of the second wave and LLD. Although the incidence
rates during this study period quickly became four times greater
than those from the spring, no corresponding decrease in the
number of examinations could be observed. This development
shows that public perception and the utilization of medical servi-
ces by patients could have played a greater role in the decrease in
examinations and treatments than the reduction in medical servi-
ces according to data from the German Federal Ministry of Health
[10].

In spite of the partly temporary increase in the number of
examinations in the second half of the year, we did not observe
any significant catch-up effect. With the end of HLD and the first
data regarding the decrease in medical services in almost all disci-
plines, some studies postulated a significant additional workload
for the subsequent time in order to catch up on the services that
were not performed or had been postponed. For example, based
on the radiological examinations not performed during the first
wave of the COVID-19 pandemic in the spring of 2020, Flecken-
stein et al. calculated a significant increase in workload of up to
22 % for the second half of the year [3]. This development cannot
be substantiated by our data. Instead, the imaging volume nor-
malized to the level of the previous year so that the imaging vol-
ume for the entire year was only -4 % less than the numbers for
the previous year. The absence of a compensation effect may be

630 Schmidbauer M et al. Impact of the... Fortschr Rontgenstr 2022; 194: 625-633 | © 2021. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



160
(% 66)
8¢/
Ll

* kK %

(%€8)
65

9LL
4 ()
(% 66)
€L
L18
89°0
(%00L)
666
200l
zLo
(%901)
z8lL
LLL
60°0
(%52)
Lzt
9L
zLo
(% 56)
v0LZ
L022

1]

€€°0
(%86)
69YC
0752
Gs'0
(%z0L)
626
606
95°0
(%68)
GLL
€6L
S6°0
(%€01)
144
072z
v1L°0
(%LLL)
z0z€
€887
89°0
(%¥01)
Sov
L6€
790
(% £6)
veLE
zTes

D

amn

‘pangiyoud ApoLis si uonnguisip pazuoyineun “Ajuo asn [euosiad 10} PAPEROJUMOP SBM JUBWNIOP SIY |

GS°0
(% L6)
LpLL
6891
290
(%LoL)
971
0StL
LT0
(% 96)
4:JA
0581
95°0
(%201)
e
144
60°0
(%LLL)
LTy
€8¢

(%08)
L6¢

€9¢
19°0
(% 101)
€105
5005

RN

*

(%z1L)
108S

08LS

*

(%¥zL)
0292

LLLe

* %

(%0z1)
901z

YA}
LEO
(% €01)
LbS
6625

* Kk

(%0LL)
zELL

2Ly
L6°0
(%101)
€06
G638
LEO
(%201)
00LL
9LSL

i®)

1S0d

€10
(%18)
(44
14
9€°0
(%06)
G8¢
(1}37%

(%SL)
905

L£9
L0°0
(%L8)
1S9
ShL
L1°0
(%98)
LEL
€Sl
80°0
(%02)
86
ovlL
0€°0
(% v6)
€651
8691

RN

750
(% 26)
0981
26l

zLro

(%9L1)

qeL
€€9
1S°0

(%801)

029
€15
0€0
(%06)
6191
66L1
29°0

(%€0L)
LIYT
€VET
S0

(%0LL)

Gse
zze
LZ°0
(%€6)
Ly
£092

1D

4

* k%

(%89)
¥ST

6&v

* K%

(%89)
¥ST

6€V

* ok ok

(% 15)
1z

9&v

* k%

(%65)
99¢

L29

* ok ok k

(%29)
¥9

0l
0Lo0
(%9)
89
901

* ok ok k

(%22)
988

8cel

RN

* ok ok ok

(%6L)
8901

SyelL

* k%

(%22)
L€

Loy

(% L9)
zee

1194

* ok ok k

(%6L)
vL01

89¢lL

* %k k

(%18)
6L

LL
SLo
(% £9)
091
(124

* k%

(%€L)
Grel

8781

aiH

980
(% 66)
816
876
910
(%0LL)
LT8
6L
0L
(%00L)
LZ0L
6101
960
(% 96)
%rd
OLEL
€80
(% €6)
¥4
(144

(% €8)
08l

LT
620
(% 96)
9212
6€87

RN

34b17 uMop207 ‘g7 fuMmop3d07 350d
‘1S0d ‘poliad uonexe[ay ‘dy ‘UMopy207 pleH ‘@1H ‘umopy 207 310499 ‘I¥d '50°0>d ... ‘L0°0>d, ., ‘L00°0>d,, ‘L000°0>d, "uaAIb a1e pouad |013u0d 183k snoinald jo abejuadiad pue swinjoa buibeuw a3njosqy

* ok kK

(%z01)
881€

6S6¢

* ko

(%6LL)
[81L

866
9z°0
(% v6)
966
7901

* ok kK

(% 06)
1087

L0L€
GL0
(% £6)
Y69€
z18¢
¥6°0
(%00L)
905
L0S
0v'0
(% 96)
796€
Ly

D

d

0coc
610¢

0coc
610¢

0coc
610¢

0coc
610¢

0coc
610¢

0c0¢
610¢

0coc
610¢

s1ay30

d

Sa1IWRIIXS

d

auids

uawopqe

d

159D

pau

pesy

‘uoiba1 Apoq 03 buip1odde Auewilan ul suoiNIsul [BIIBOJOIPEI UIAIS JO 0Z0Z PUB 60T Ul swnjoA buibew| pajqel «

631

Fortschr Rontgenstr 2022; 194: 625-633 | © 2021. Thieme. All rights reserved.

Schmidbauer M et al. Impact of the...



# Thieme

a
200000 r=.0.28
g —200000 p<0.05 "
150000 150000+ . .
'g g 8 L]
E b 100000 g 100000 "
g s .
E ——50000 50000
= . '.
.
— 0+ T =T .t 2# 1
0 1000 2000 3000 4000 5000
imaging volume
b
8000 ¢ = -0.49
p<0.001
E 6000 .
. L
s £ 4000 )
g 8 .
2000 .
E ‘s & o
.® .
0
i 1000 2000 3000 4000 5000

» Fig.4 Correlation between imaging volume and severity of the COVID-19 pandemic. Correlation between imaging volume with incidence of

SARS-CoV-2-positive cases a and associated deaths b is shown.

able to be explained by the prioritization of chronically ill patients
and oncology patients, whose care was largely maintained even
during the worst phase of the pandemic. In spite of the quick re-
bound effect, it can be assumed that particularly preventative and
follow-up examinations were not performed [4]. The workload in
radiology departments is generally already high so that free capa-
city particularly for time-intensive examinations like MRl is already
limited in the clinical routine. Even though efficiency can be in-
creased to a certain extent by process optimization, e. g., the se-
lection of shorter imaging protocols, this is not in proportion to
pandemic-specific restrictions. Therefore, the increased time
needed for hygiene measures, the reduced contact time, and the
social distancing rules with separation of patients in waiting
rooms make it difficult to expand examination capacities. Person-
nel resources were presumably exhausted after the lockdown
phase due to postponed vacation time.

Interestingly, during HLD, a relative increase followed by an
absolute increase in the number of examinations compared to
the previous year was only seen in the case of chest CT examina-
tions. Radiology clearly plays an important role in the manage-
ment of suspected cases of COVID-19 and COVID-19 patients. In
particular, CT was an important additional diagnostic method [11]
at the start of the pandemic and also provided decisive informa-
tion about the course of the disease and subsequent damage
[12, 13]. In light of the novel respiratory disease, the increase in
chest imaging seems plausible and also supports the high rele-
vance of the Radiological Cooperative Network for the COVID-19
pandemic (RACOON, https://www.netzwerk-universitaetsmedi
zin.de/projekte/racoon) as part of the University Medicine Nation-
al Research Network on COVID-19, which was used to create a na-

tional infrastructure for the systematic and structured collection
of radiological data regarding COVID-19 cases.

Our study has a number of limitations. The evaluation is based
on an aggregated set of data. It is probable that regional and time
variations over the course of the pandemic resulted in varying de-
grees of changes in imaging volume in the individual facilities.
Therefore, not only varying incidence rates within the states in
Germany but also local outbreaks in the form of individual
hotspots that presumably had a temporary effect on the services
of the hospitals in the respective area were observed. Internal hos-
pital outbreaks and varying levels of strictness of the measures
implemented by the different facilities were also not taken into
consideration. Our observations only relate to CT and MRI exami-
nations. X-ray, ultrasound, and radiological interventions were not
taken into consideration. It can be assumed that particularly in the
case of X-rays as a basic examination but also in the case of ultra-
sound examinations and interventions requiring direct patient
contact there would be an even greater reduction in the number
of cases [3]. Specific screening examinations, particularly mam-
mography, was probably greatly impacted by the restrictions
[14, 15].

Conclusion

Our analysis shows that the number of services performed in 2020
quickly returned to the level of the previous year after a temporary
decrease during HLD. In spite of the continuation of the pandemic
and an increase in restrictions at the end of the year, CT and MRI
imaging volumes largely comparable to the previous year were
able to be achieved and mark an important element of adequate
medical care.
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CLINICAL RELEVANCE OF THE STUDY

= Services performed in radiology reflect the utilization of
medical services and the services provided by other
medical disciplines.

= The results of this study help to illustrate the impact of the
current COVID-19 pandemic on medical care.

= Long-term analyses can be helpful for better adaptation
of measures to be implemented in future pandemic
situations.

Conflict of Interest

The authors declare that they have no conflict of interest.

Literatur

[1] Bundesministerium fiir Gesundheit (2020, April 27). Ein neuer Alltag auch
fur den Klinikbetrieb in Deutschland. Abgerufen am 19. Marz 2021 unter

https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/
3_Downloads/C/Coronavirus/Faktenpapier_Neuer_Klinikalltag.pdf

2

Finkenzeller T, Lenhart S, Reinwald M et al. Risk to Radiology Staff for

Occupational COVID-19 Infection in a High-Risk and a Low-Risk Region in
Germany: Lessons from the “First Wave”. Fortschr Réntgenstr 2021; 193:

537-543
[3

the COVID-19 Pandemic - A Comprehensive Analysis of Radiological
Examinations. Fortschr Rontgenstr 2021; 193: 937-946

[4

nahme wahrend der COVID-Krise. Abgerufen am 02. Mai 2021 unter
https://www.zi.de/fileadmin/images/content/Publikationen/
Trendreport_4_Leistungsinanspruchnahme_COVID_2021-04-19.pdf

Fleckenstein FN, Maleitzke T, Boning G et al. Decreased Medical Care During

Zentralinstitut fir die kassendrztliche Versorgung in der Bundesrepublik
Deutschland. Verdnderung der vertragsarztlichen Leistungsinanspruch-

(5]

6

[7

Robert Koch Institut Abgerufen am 21 Juni 2021 unter https://www.rki.
de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_
Kum_Tab.html

RWI - Leibniz-Institut fiir Wirtschaftsforschung. Analysen zum Leistungs-

geschehen der Krankenhduser und zur Ausgleichspauschale in der Corona-
Krise. Abgerufen am 05. Mai 2021 unter https://www.bundesgesundheits
ministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Analyse_
Leistungen_Ausgleichszahlungen_2020_Corona-Krise.pdf

Slagman A, Behringer W, Greiner F et al. Medical emergencies during the

COVID-19 pandemic - an analysis of emergency department data in
Germany. Dtsch Arztebl Int 2020; 117: 545-552

[8] Jaehn P, Holmberg C, Uhlenbrock G et al. Differential trends of admis-

[9

[10]

(11]

(12]

(13]

[14]

[15]

sions in accident and emergency departments during the COVID-19
pandemic in Germany. BMC Emerg Med 2021; 21: 42

Bialas E, Schleppers A, Auhuber T. COVID 19: Auswirkungen des Lock-
downs auf die operative Patientenversorgung in Deutschland im April
2020. Passion Chirurgie. 2020 Oktober, 10(10): Artikel 04_03; aktuali-
siert 16.11.2020

Rees |, Papendick M, Rees Y et al. Erste Ergebnisse einer Online-Umfrage
zur gesellschaftlichen Wahrnehmung des Umgangs mit der Corona-
Pandemie in Deutschland. Forschungsbericht IKG. Bielefeld: Institut fir
interdisziplindre Konflikt- und Gewaltforschung (IKG); 2020

Vogel-Claussen ], Ley-Zaporozhan |, Agarwal P et al. Recommendations
of the Thoracic Imaging Section of the German Radiological Society for
clinical application of chest imaging and structured CT reporting in the
COVID-19 pandemic. Rofo 2020; 192: 633-640

Han X, Fan 'Y, Alwalid O et al. Six-month Follow-up Chest CT Findings
after Severe COVID-19 Pneumonia. Radiology 2021; 299: E177-E186

Balbi M et al. Post-discharge chest CT findings and pulmonary function
tests in severe COVID-19 patients. Eur | Radiol 2021; 138: 109676

Naidich JJ, Boltyenkov A, Wang |] et al. Impact of the Coronavirus Disease
2019 (COVID-19) Pandemic on Imaging Case Volumes. | Am Coll Radiol
2020; 17: 865-872

Lang M et al. Imaging Volume Trends and Recovery During the COVID-19
Pandemic: A Comparative Analysis Between a Large Urban Academic
Hospital and Its Affiliated Imaging Centers. Acad Radiol 2020; 27: 1353~
1362

Schmidbauer M et al. Impact of the... Fortschr Rontgenstr 2022; 194: 625-633 | © 2021. Thieme. All rights reserved. 633

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Faktenpapier_Neuer_Klinikalltag.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Faktenpapier_Neuer_Klinikalltag.pdf
https://www.zi.de/fileadmin/images/content/Publikationen/Trendreport_4_Leistungsinanspruchnahme_COVID_2021-04-19.pdf
https://www.zi.de/fileadmin/images/content/Publikationen/Trendreport_4_Leistungsinanspruchnahme_COVID_2021-04-19.pdf
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Kum_Tab.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Kum_Tab.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Kum_Tab.html
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Analyse_Leistungen_Ausgleichszahlungen_2020_Corona-Krise.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Analyse_Leistungen_Ausgleichszahlungen_2020_Corona-Krise.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Analyse_Leistungen_Ausgleichszahlungen_2020_Corona-Krise.pdf

