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A B S T R A C T

Erythrodermic psoriasis (EP), 1 of the most rare and severe forms of psoriasis, is character-

ized by general erythema with silvery scales. Systemic vasodilatation in EP is potentially

life-threatening, however, the degree and extent of inflammation in subcutaneous tissues

are difficult to estimate accurately using standard skin inspections or ultrasound exami-

nations. Computed tomography can be a useful modality in solving this problem.The authors

report a case of EP. Sequential contrast-enhanced whole-body computed tomography before

and after treatment with a tumor necrosis factor-α inhibitor (infliximab) visualized the in-

flammation and the effect of the treatment.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Acknowledgments: We thank Dr Yasuro Miura for helping us to prepare for the figures.
Funding: This case report was not funded by any grant or company.
Availability of data and material: The dataset supporting the conclusions of this article is included within the article.
Authors’ contribution: RK performed the background literature review, drafted the manuscript, and performed manuscript revisions. AH
performed histopathological specimen analysis, presentation, and manuscript preparation. YN performed the skin examinations and
manuscript revisions. KK assisted with image selection, image presentation, manuscript preparation, and manuscript revisions. All the
authors read the final paper version and approved it.
Competing interests: The authors declare that they have no competing interests.
Consent for publication: Written informed consent was obtained from the patient for publication of this case report and any accompa-
nying images.
Ethics approval and consent to participate: Patient presented in this report was investigated within a retrospective study approved by
the ethical review board of Toshiba hospital.

* Corresponding author.
E-mail address: ahagiwara-tky@umin.ac.jp (A. Hagiwara).

https://doi.org/10.1016/j.radcr.2018.02.005
1930-0433/© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University of Washington. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Rad i o l o gy Ca s e R e p o r t s 1 3 ( 2 0 1 8 ) 4 6 0 – 4 6 3

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: ht tp : / /E lsevier.com/ locate / radcr

mailto:ahagiwara-tky@umin.ac.jp
https://doi.org/10.1016/j.radcr.2018.02.005
http://www.sciencedirect.com/science/journal/19300433
http://Elsevier.com/locate/radcr


Introduction

Erythrodermic psoriasis (EP), the most rare and severe form
of psoriasis, is characterized by general redness of skin with
silvery scales, and accounts for 1.5% to 2.25% of all psoriasis
cases, with a reported mortality rate of up to 9% [1,2]. Cur-
rently, psoriasis has become recognized as a systemic
inflammatory disease and an independent cardiovascular
risk [3,4]. This is primarily based on evidence of increased
serum inflammatory biomarkers and increased [18F]-
fluorodeoxyglucose (FDG) uptake in multiple organs, including
vascular systems, in patients with psoriasis [2,3,5–7]. Vascu-
lar inflammation in patients with EP is potentially life-
threatening, and can increase the risk for atherosclerosis,
myocardial infarction, and stroke. Systemic vasodilatation can
develop into lethal hypothermia, high-output cardiac failure,
and loss of essential proteins and fluids [2–4,8]. Nevertheless,
vascular inflammation is often subclinical because standard
skin inspections cannot precisely assess the degree of inflam-
mation in the subcutaneous tissues, and ultrasound
examination is inadequate for assessing the entire body. Al-
though a few authors have reported [18F]-FDG positron emission
tomography-computed tomography (PET-CT) imaging find-
ings in moderate-to-severe psoriasis [5–7], imaging findings
in EP using computed tomography (CT) are largely unknown.
We report a case of EP assessed using sequential contrast-
enhanced whole-body CT follow-up before and after tumor
necrosis factor (TNF)-α inhibitor (infliximab) treatment.

Case presentation

A 45-year-old man with a 6-year history of uncontrolled plaque
psoriasis treated with a topical preparation of steroid and
vitamin D3 presented with generalized erythema. Physical ex-
amination revealed erythematous plaques with silver scales
covering more than 80% of his body surface area, with a Pso-
riasis Area and Severity Index (PASI) score of 43.0. Vital signs
of the patient were all stable. Laboratory investigations re-
vealed leukocytosis (11.0 × 109 cells/L; normal range 3.5-10.5
× 109 cells/L) and elevated C-reactive protein concentration
(39.3 mg/L; normal range < 3 mg/L). Before starting the TNF-α
inhibitor infliximab, contrast-enhanced whole-body CT was per-
formed to exclude latent tuberculosis or malignancies.

On contrast-enhanced CT (Acquilion One; Toshiba, Tochigi,
Japan) after injection of 100 mL iohexol (Omnipaque 300; GE
Healthcare, Cork, Ireland), widespread thickening of the skin
with fat stranding and subcutaneous vasodilatation were dem-
onstrated, accompanied by lymphadenopathy of bilateral
axillary and inguinal regions (Fig. 1).The patient did not exhibit
any subjective nor objective signs suggestive of contrast media
allergy.

Until the skin biopsy results were returned 2 weeks later,
treatment consisted of etretinate (vitamin A) and empirical an-
tibiotics. Improvement of subjective symptoms was limited, with
only a minor PASI score change from 43.0 to 41.6 (Fig. 2 A-C).

Skin biopsy results were consistent with psoriasis (Fig. 3),
without any findings suggestive of neoplasm. Treatment with

Fig. 1 – Contrast-enhanced computed tomography (CT) of a patient with erythrodermic psoriasis. (A) Three-dimensional
(3D)-CT image before infliximab treatment revealing systemic vasodilatation and bilateral axillary (wide arrow) and
inguinal (narrow arrow) lymphadenopathy. (B) 3D-CT image after infliximab treatment. Improvement of vasodilatation and
lymphadenopathy is apparent. (C) Axial CT image before treatment revealing vasodilatation, diffuse skin thickening, and
subcutaneous fat stranding (arrowheads). (D) Follow-up axial CT after treatment revealing improvement of these imaging
findings. (E, G) Contrast-enhanced CT before treatment revealing lymphadenopathy of axillary (wide arrow) and inguinal
regions (narrow arrow). Note the thickened skin and subcutaneous fat stranding (arrowheads). (F, H) Follow-up CT after
treatment revealing improvement of these findings.
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infliximab was started, and after 4 courses, the patient exhib-
ited improvement of dermal symptoms, with a PASI score
reduction from 41.6 to 5.6 (Fig. 2 D-F). On follow-up CT per-
formed 15 weeks after the previous whole-body CT, thickening
of the skin, systemic subcutaneous vasodilatation, and lymph-
adenopathy improved significantly (Fig. 1). As of February 15,
2017, the patient has maintained good condition with infliximab
administration every 2 months.

Discussion

EP often develops in patients with longstanding, poorly con-
trolled psoriasis and some triggers are known—both

administration and abrupt withdrawal of corticosteroid and
methotrexate; drug reactions; sunburn; underlying systemic
infection; and emotional stress [1,2]. The whole-body CT find-
ings in patients with EP are largely known. In the present case,
the patient had 6-year history of uncontrolled plaque psoria-
sis before developing EP. EP is often challenging to treat and
a mortality rate of up to 9% has been reported [2]. EP causes
systemic vasodilatation, which may lead to severe hypother-
mia, high-output cardiac failure, and loss of proteins and fluids
[8,9]. Additionally, patients with EP are susceptible to infec-
tions [9]. Evidence has suggested that severe psoriasis is a
systemic inflammatory disease and an independent risk factor
for atherosclerosis, myocardial infarction, and stroke [2,4]. In
the present case, laboratory data revealed leukocytosis and

Fig. 2 – Photographs of a patient with erythrodermic psoriasis treated with infliximab. (A–C) Photograph at baseline
photograph revealing general erythema with silvery scales covering more than 80% of body surface area. Psoriasis Area
and Severity Index (PASI) score was 41.6. (D–F) After 4 courses of infliximab treatment, these skin findings improved, with a
PASI score reduction to 5.6.

Fig. 3 – Pathological findings of the biopsied skin specimen. (A–C) microscopic examination (hematoxylin and eosin
staining in 3 different power fields) demonstrating irregular elongation of rete ridges (black arrows), parakeratosis with
neutrophil infiltration (white arrow), and vasodilatation in the papillary dermis (curved white arrow), all compatible with
psoriasis.
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increased C-reactive protein in the acute phase; however, the
patient had no history of cardiovascular disease.

Several biological drugs targeting key pathological factors
have been used for severe psoriasis including EP. The TNF-α
inhibitors infliximab, etanercept and adalimumab, and the
interleukin-12/23 p40 monoclonal antibody ustekinumab, are
effective for moderate-to-severe psoriasis [2]. Viguier et al re-
ported on the efficacy of these biological drugs for EP [2]. In
the present case, after 4 courses of infliximab treatment, the
PASI score of the patient fell from 41.6 to 5.6 in 13 weeks, con-
sistent with the findings of a previous report [2].

The pathogenesis of potentially life-threatening systemic
vasodilatation in patients with EP is not fully understood. El-
evated blood flow in skin with plaque psoriasis has been
confirmed, and vasodilatation in the papillary dermis is 1 of
the characteristic histopathological hallmarks of psoriasis [10].
One of the key pathogenic factors in these vessel changes is
TNF-α. Patel et al [11] reported that increased TNF-α levels lead
to increased blood flow and endothelin-I release. Although
endothelin-I spillover impairs endothelium-dependent vaso-
dilatation, TNF-α still induces endothelium-independent
vasodilatation, resulting in increased blood flow [12,13]. Serum
TNF-α levels in patients with psoriasis are elevated [14,15]. Sim-
ilarly, increased serum TNF-α levels may have been associated
with EP in our patient, although it was not measured. The
follow-up CT after TNF-α inhibitor (infliximab) treatment re-
vealed improvement in systemic vasodilatation, which strongly
suggests that TNF-α was a key factor in the development of
these vessel changes.

Diagnostic imaging of EP remains under development. Mehta
et al demonstrated [18F]-FDG uptake in foci of inflammation,
including the skin, liver, joints, tendons, and aorta, in pa-
tients with moderate-to-severe psoriasis on FDG-PET-CT [6]. Naik
et al reported on the correlation between vascular [18F]-FDG
uptake and the severity of psoriasis [7]. However, although many
authors have described CT imaging findings in bones and joints
in patients with psoriatic arthritis, CT imaging findings in other
tissues in psoriasis including EP are not well-known [13]. In
many hospitals, PET-CT is not always a readily accessible mo-
dality compared with CT, and neither normal skin inspections
nor ultrasound examinations are suitable for detailed whole-
body screening to assess the degree and extent of inflammation
in the skin and vessels. Therefore, understanding and appro-
priately interpreting CT imaging findings in EP is important to
both dermatologists and radiologists.

Conclusion

We reported a case of EP assessed using sequential contrast-
enhanced whole-body CT and follow-up. CT before infliximab
treatment revealed general skin thickening, systemic subcu-
taneous vasodilatation, and lymphadenopathy of the bilateral
axillary and inguinal regions. After 4 courses of infliximab,
follow-up CT confirmed improvement of these findings.
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