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Chest CT target sign in a couple with COVID-19 pneumonia
Sinal do alvo na TC de tórax em um casal com pneumonia por COVID-19
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Abstract

Resumo

We describe a target sign on chest CT characterized by a combination of peripheral ring-like opacity and a central nodular ground-
glass opacity surrounding a vessel in a couple with COVID-19 pneumonia confirmed by real-time reverse transcriptase fluorescence 
polymerase chain reaction sputum analysis.

Keywords: Coronavirus infection; Coronavirus; Computed tomography.

Descrevemos o sinal do alvo na TC de tórax representando combinação de opacidade com aspecto de anel periférico e componente 
central nodular em vidro fosco circundando estrutura vascular em um casal com COVID-19 confirmada por reação em cadeia da 
polimerase com transcrição reversa.

Unitermos: Infecção por coronavírus; Coronavírus; Tomografia computadorizada.

ity, crazy paving pattern, and consolidation, commonly 
with a rounded contour and peripheral distribution, but 
not uncommonly multifocal or diffuse, as well as findings 
with a pattern suggestive of organizing pneumonia includ-
ing reverse halo sign and perilobular opacities(1,5–8). Other 
common manifestations include thickening/enlargement 
of peripheral pulmonary vessels, commonly within areas 
of ground-glass opacity(8–10). Less common pulmonary 
manifestations of COVID-19 include irregular nodules, 
nodules with CT halo sign, and, in the later stages, bron-
chial dilatation/distortion and reticulation(1,5–9).

Recently we observed on chest CT a pattern that we 
called the target sign in a couple with confirmed diagnosis 
of COVID-19. A 37-year-old woman and her 38-year-old 
husband underwent chest CT on the same day. The symp-
toms included fever, that had subsided after a few days, 
progressive dry cough and, more recently, mild dyspnea. 
The symptoms had started 12 days previously in the hus-
band and 2 days later in his wife in whom they were more 
intense. Both had positive RT-PCR for COVID-19 infec-
tion. Volumetric noncontrast chest CT of the wife showed 
moderately extensive parenchymal involvement consisting 
of predominately peripheral ground-glass opacities, small 
areas of consolidation and poorly defined nodular opacities. 
In some peripheral regions of the lung ring-like opacities 
contained at their center a rounded ground-glass opacity 
surrounding a vascular structure, a combination of findings 
that resemble a target (Figure 1). The finding could be seen 
in cross-sectional, sagittal and coronal planes. The chest CT 
of her husband showed a similar pattern of abnormalities 

Computed tomography (CT) of the chest is commonly 
used in the clinical management and assessment of com-
plications of pneumonia caused by the novel coronavirus—
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)—, as well as to exclude alternative diagnoses(1). Al-
though chest CT plays an important role, it should not be 
utilized as a screening tool and it can not be used by itself 
to confirm or exclude the diagnosis of  this entity known as 
COVID-19(2,3), first described in the city of Wuhan, in the 
province of Hubei, in China, and declared as a pandemic 
by the World Health Organization in March 2020(4).

The diagnosis of COVID-19 is confirmed by real-time 
reverse-transcriptase polymerase chain reaction (RT-PCR) 
and partial or complete sequencing of the viral genome from 
nasopharyngeal aspirates, nasal and oral swabs, sputum or 
tracheal or bronchial lavage(5). The vast majority of patients 
with SARS-CoV-2 is asymptomatic, but the spectrum of 
clinical presentation is broad including development of se-
vere pneumonia and involvement of various organs.

Chest CT has a high sensitivity (93% to 97%) when the 
RT-PCR is used as the gold standard for diagnosis, but low 
specificity (25% to 53%), because of the overlap of the CT 
findings with those of other pulmonary infections, includ-
ing influenza H1N1, as well as pulmonary inflammatory 
processes related to adverse drug reactions, complications 
of  connective tissue disease, vasculitis, etc.(5–7).

The CT findings in symptomatic and asymptomatic 
patients with COVID-19 and positive RT-PCR have been 
well described, and are influenced by the stage of the dis-
ease, the most common being areas of ground-glass opac-
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but only mild parenchymal involvement with a less well-
defined target sign in which a ring-like opacity surrounds a 
subtle area of ground-glass attenuation and in its center a 
poorly defined nodular ground-glass opacity surrounding a 
vascular structure (Figure 2).

The CT target sign that we describe here is distinct 
from the reversed halo sign and the perilobular opacity be-
cause of the presence of a nodular opacity in the center of 
the ring-like opacity. Perilobular opacities and the reversed 
halo sign are a common finding in organizing pneumonia 
and have been described in a number of patients with CO-
VID-19 pneumonia(1,7,8). The target sign on chest CT is 
quite distinct from the target sign seen in diseases of the 
bowel where it typically reflects the presence of submuco-
sal edema, inflammation, or both(11).

The ring-like opacities in our two patients are sug-
gestive of an organizing pneumonia reaction pattern. The 
central nodular opacity may reflect the presence of peri-
vascular inflammation and when very dense may repre-
sent focal enlargement of the pulmonary artery. Endothe-
lial cell infection and lymphocytic endotheliitis has been 
demonstrated histologically in post mortem specimens of 
patients with COVID-19(12). Areas of vascular enlarge-
ment or thickening have been described within areas of 
lung involvement in patients with COVID-19 pneumo-
nia(8–10), but enlargement of small subpleural vessels has 
also been identified in areas without superimposed opaci-
ties in patients with COVID-19, suggesting the presence 
of diffuse vascular disease(10). In one study that compared 

Figure 1. Nonenhanced cross-sectional CT image of the right lung (A) in a 37-year-old woman with COVID-19 pneumonia and minimal dyspnea shows an irregu-
lar ring-like opacity containing in its center a small nodular ground-glass opacity surrounding a very small vessel (arrow). The combination of central nodular 
opacity and the peripheral ring of increased opacity resemble a shooting target (B) thus resulting in a CT target sign. The target sign can also be seen in the 
sagittal (C, arrow) and coronal (D, arrow) reformations. Also noted are small patchy ground-glass opacities.

Figure 2.  Cross-sectional nonenhanced chest CT image of the left lung in 
a 38-year-old man (husband of patient showed in Figure 1) with COVID-19 
pneumonia shows poorly defined ring-like opacity surrounding a subtle 
area of ground-glass attenuation and in its center a poorly defined nodular 
ground-glass opacity surrounding a vascular structure (arrow), resulting in a 
target sign. Also noted are patchy ground-glass opacities and small poorly de-
fined nodule with halo of ground glass opacity in the left upper lobe (curved 
arrow).
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COVID-19 to non-COVID-19 pneumonia, vascular thick-
ening was significantly associated with COVID-19 (59% 
vs. 22%; p < 0.001)(9). Similarly, the presence of the target 
sign on chest CT may be helpful in suggesting the diag-
nosis of COVID 19 pneumonia in the proper clinical set-
ting. However, confirmation of the potential usefulness of 
this sign will require further evaluation in a large group of 
patients comparing the findings of COVID-19 with other 
causes of infection, particularly viral, and other conditions 
associated with an organizing pneumonia reaction pattern.

REFERENCES

  1.  Bernheim A, Mei X, Huang M, et al. Chest CT findings in corona-
virus disease-19 (COVID-19): relationship to duration of infection. 
Radiology. 2020;295:200463.

  2.  Simpson S, Kay FU, Abbara S, et al. Radiological Society of North 
America Expert Consensus Statement on Reporting Chest CT 
Findings Related to COVID-19. Endorsed by the Society of Tho-
racic Radiology, the American College of Radiology, and RSNA. Ra-
diology: Cardiothoracic Imaging. 2020;2(2).

  3.  Colégio Brasileiro de Radiologia e Diagnóstico por Imagem. Reco-
mendações de uso de métodos de imagem para pacientes suspeitos 
de infecção pelo COVID-19 Versão 3 – 09/06/2020. [cited 2020 Jun 
25]. Available from: https://cbr.org.br/wp-content/uploads/2020/06/

Recomendacoes-de-uso-de-metodos-de-imagem-para-pacientes- 
suspeitos-de-infeccao-pelo-COVID19_v3.pdf.

  4.  World Health Organization. Coronavirus disease (COVID-19) pan-
demic. [cited 2020 June 25]. Available from: www.who.int.

  5.  Ai T, Yang Z, Hou H, et al. Correlation of chest CT and RT-PCR test-
ing in coronavirus disease 2019 (COVID-19) in China: a report of 
1014 cases. Radiology. 2020 Feb 26;200642. [Online ahead of print].

  6.  Wen Z, Chi Y, Zhang L, et al. Coronavirus disease 2019: initial de-
tection on chest CT in a retrospective multicenter study of 103 
chinese subjects. Radiology: Cardiothoracic Imaging. 2020;2(2).

  7.  Goyal N, Chung M, Bernheim A, et al. Computed tomography fea-
tures of coronavirus disease 2019 (COVID-19): a review for radi-
ologists. J Thorac Imag. 2020;35:1.

  8.  Zhao W, Zhong Z, Xie X, et al. Relation between chest CT findings 
and clinical conditions of coronavirus disease (COVID-19) pneumo-
nia: a multicenter study. AJR Am J Roentgenol. 2020;214:1072–7. 

  9.  Bai HX, Hsieh B, Xiong Z, et al. Performance of radiologists in dif-
ferentiating COVID-19 from viral pneumonia on chest CT. Radiol-
ogy. 2020 Mar 10:200823. [Online ahead of print].

10.  Lang M, Som A, Carey D, et al. Pulmonary vascular manifestations 
of COVID-19 pneumonia. Radiology: Cardiothoracic Imaging. 2020  
Jun 18;2(3).

11.  Ahualli J. The target sign: bowel wall. Radiology. 2005;234:549–50.
12.  Varga Z, Flammer AJ, Steiger P, et al. Endothelial cell infection and 

endotheliitis in COVID-19. Lancet. 2020;395:1417–8.


