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CASE REPORT
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Abstract: Pseudocellulitis is a non-necrotizing inflammation of the dermis and hypodermis with a non-infectious etiology. One of the
variants of pseudocellulitis is acute inflammatory edema (AIE), characterized by bilateral, erythematous, and edematous plaques, often
found in critically ill patients. AIE is a rarely reported and frequently overlooked case of pseudocellulitis. Therefore, it needs to be
differentiated from classic cellulitis, which has different management and prognosis. This case report aimed to present a case of AIE in
a critically ill patient. A 71-year-old woman was admitted to intensive care with reddish swelling on four extremities. She was
suffering from sepsis caused by pneumonia, congestive heart failure, tubulointerstitial disease, and hypoalbuminemia. A physical
examination showed bilateral erythematous and edematous plaques that palpably felt warm. ALT-70 score was 4, indicating not likely
true cellulitis. The patient was diagnosed with AIE and treated with a compression bandage, diuretics, and medications for underlying
diseases. The lesions improved significantly on the second day of evaluation; unfortunately, respiratory failure caused the patient’s
death. Critically ill patients may have AIE misdiagnosed as cellulitis. Therefore, clinicians need to be well-versed in pseudocellulitis,
especially AIE, to improve patient outcomes.
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Introduction

Acute inflammatory edema (AIE), also known as “erythema of edema” or “inflammatory edema of the intensive care
unit”, is a rare variant of pseudocellulitis that commonly occurs in patients with critical conditions. Marchionne et al
were the first to report AIE in the United States (US) in 2019." Following that, Chirasuthat et al in Thailand and Shalabi
et al in the US reported AIE cases in 2021, with McGaugh et al in the US reporting the most recently in 2022.>*
Pseudocellulitis is a non-necrotizing inflammation affecting the dermis and hypodermis, with an etiology that is not
related to infection.” It is frequently misdiagnosed as cellulitis, which can directly affect the patient and the healthcare
system.® Misdiagnosis leads to inappropriate antibiotic use, extended lengths of time, and expensive medical costs."” As
a result, it is critical for clinicians to understand pseudocellulitis, including AIE, and be able to distinguish it from
cellulitis.”® The clinical manifestations of AIE are bilateral, erythematous, and edematous plaques, which may be
accompanied by pain and fever.'"™* The pathogenesis of this disease is still unknown,” although it is considered to be
caused by impaired lymph flow, which leads to fluid accumulation, microtears in the connective tissue, and a subsequent

inflammatory response.'* Herein, we describe a case of AIE in a critically ill patient with multiple comorbidities.

Case lllustration

A 71-year-old woman was hospitalized for complaints of cough, shortness of breath, and fever. The hospitalization was
prolonged due to complications including sepsis, hypertensive heart disease (HHD), tubulointerstitial disease, and
hypoalbuminemia, which required intensive care. On day 7 of hospitalization, the dermatology department was consulted
for evaluation of suspected cellulitis on the upper and lower extremities. At the time of consultation, the patient was
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Figure | The patient presenting with ill-defined, blanchable, erythematous, edematous, warm plaques on (A) right and (B) left lower extremities and (C) right and (D) left
upper extremities.

Figure 2 Reduction in redness and swelling seen the following morning on (A) right and (B) left lower extremities and (C) right and (D) left upper extremities.

receiving multiple antimicrobials (levofloxacin and ceftriaxone) for several possible sources of infection, including
presumed cellulitis on the upper and lower extremities. History could not be obtained from the patient due to her altered
sensorium. The family did not know the details of the patient’s skin complaints. However, the attending physician
confirmed that the skin lesions appeared suddenly. There was no apparent trigger for the skin lesions to occur.

On physical examination, the patient was intubated, mechanically ventilated, and frail looking. Her body temperature
was 37.1°C, blood pressure was 181/68 mmHg, and her heart rate was 141 beats per minute. The patient had a body mass
index (BMI) of 28.1 kg/mz. Dermatological examination revealed ill-defined, warm, blanchable, erythematous, and
edematous plaques on the bilateral upper and lower extremities (Figure 1A—D). Laboratory investigations revealed
hemoglobin of 11.6 g/dL. (Normal 12.3-15.3 g/dL), leukocytosis of 26,930/uL (Normal 4400-12,300/uL), hypoalbumi-
nemia of 1.93 g/l (Normal 3.5-5.2 g/dL), and elevated C-reactive protein of 14.94 mg/dL (Normal <0.3 mg/dL). ALT-70
score which risk prediction for cellulitis in this patient was 4 points, indicated as indeterminate for cellulitis.

The patient received a wet dressing with a 0.9% sodium chloride solution two times a day, combined with
compression by elastic bandages, in addition to already being administered diuretics from the internal medicine
department. The next morning, the cutaneous lesions showed a marked response with a reduction in erythema and
edema (Figure 2A-D). The patient was scheduled for a skin biopsy; however, she died the next day due to respiratory
failure.
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Discussion

Marchionne et al first described the condition in a case series involving 15 patients, noting that AIE most commonly
affects individuals with fluid overload, organ dysfunction (cardiac, renal, or liver), low serum albumin levels, and a body
mass index of 25 kg/m? or higher.' The pathogenesis of AIE is believed to involve the acute accumulation of fluid
combined with lymphatic flow disturbances, leading to dermal edema and tissue microtears, which subsequently activate
the inflammatory cascade.'™ Fluid accumulation in the tissue can be caused by increased intravascular hydrostatic
pressure or decreased intravascular oncotic pressure. Organ dysfunction can also increase intravascular hydrostatic
pressure, causing fluid to shift from the intravascular space to the interstitial space."’ Physiologically, albumin maintains
oncotic pressure within the vascular compartment, preventing fluid from moving to the interstitial space;’ therefore,
hypoalbuminemia led to decreased intravascular oncotic pressure.'*

Lymphatics maintain volume homeostasis by returning filtrate to the circulation.' Disturbances in the lymphatic
system can lead to protein accumulation in tissues, which draws fluid osmotically and results in edema.* In patients who
are bedridden for extended periods, lymphatic dysfunction may arise from slowed lymph flow due to immobility."
Furthermore, in obese patients, increased lymph fluid production, reduced muscle contractions, and vessel collapse due to
pressure from surrounding tissues can cause lymphatic vessel disturbances or obstructions.'®!! Accumulation of protein-
rich interstitial liquid on the tissue due to lymph dysfunction caused lymphedema.'? Acute-onset dermal edema causes
microtears in connective tissue and triggers the release of pro-inflammatory mediators, which then stimulate the move-
ment of neutrophils and other inflammatory cells from the vasculature to the tissue."® In this case report, the patient
experienced cardiac and renal dysfunction, which increased hydrostatic pressure, while hypoalbuminemia decreased
oncotic pressure, resulting in fluid migration into the interstitial space. Furthermore, the patient’s excessive body weight
and immobility during hospitalization restricted lymphatic flow, resulting in acute volume overload.

The diagnosis of AIE is based on the clinical symptoms.' AIE is characterized by bilateral, erythematous, edematous
plaques.’® Typically, the lesions present in dependent areas such as the upper legs, abdomen, and waist." ™ Skin biopsy
and culture from the lesions can help confirm the diagnosis of AIE. Histopathological findings of AIE show irregular
acanthosis in the epidermal layer, extensive ballooning of keratinocytes, and keratinocyte necrosis.> Edema is observed in
the papillary dermis, with lymphocytic, neutrophilic, and histiocytic infiltration in the perivascular and interstitial areas.'~
4 Laboratory tests in AIE patients may reveal leukocytosis, likely due to the patient’s critical condition." Although the
patient in this case did not underwent a skin biopsy, the clinical characteristics were consistent with AIE, presenting as
bilateral, erythematous, edematous plaques on both upper and lower extremities. The patient’s leukocytosis could be
attributed to her critical condition or sepsis related to pneumonia.

The condition of AIE is clinically differentiated from cellulitis, which is usually unilateral, by its bilateral distribution
that spares areas of pressure.®'"'* Clinically, cellulitis presents acutely with spreading, ill-defined erythema and edema

1.'3 Cellulitis has been predominantly reported to occur in the lower extremities.'® It is often

and is often warm and painfu
accompanied by fever, lymphadenopathy, lymphangitis, and leukocytosis.'* The ALT-70 score is frequently used to help
diagnose cellulitis.'® This score is based on clinical manifestations of asymmetry (3 points), leukocytosis >10,000/uL (1
point), tachycardia (1 point), and age over 70 (2 points).® Patients with scores of 0-2 have a very low likelihood of classic
cellulitis and require re-evaluation. Patients with scores of 3—4 are in the indeterminate group and require consultation
with a dermatologist. Patients with scores >5 are likely to have classic cellulitis and may be treated empirically with
antibiotics.'>'® If antibiotics do not respond, the possibility of pseudocellulitis should be considered.'" In this case report,
a 71-year-old patient presented with the involvement of all four extremities, with leukocytosis and tachycardia, resulting
in an ALT-70 score of 4, which was included in the indeterminate group. However, due to ineffective antibiotic treatment,
the diagnosis of pseudocellulitis was made rather than cellulitis.

Managing AIE focuses on supportive care aimed at optimizing volume status. Key therapeutic strategies include fluid
restriction, diuresis, frequent repositioning, and increased mobility.'~ In addition, conservative treatment of lymphedema
includes the use of compression garments.'? Specific treatment for underlying conditions causing AIE, such as

hemodialysis for kidney failure>* or transcatheter aortic valve implantation for heart failure,” is part of AIE management.

Clinical, Cosmetic and Investigational Dermatology 2025:18 https: 731



Gunawan et al

Antibiotics are not recommended in AIE? and should be discontinued if misdiagnosed as cellulitis.> The significant
improvement following compression and correction of fluid status supported our diagnosis of AIE in this case.

Conclusion

AIE exhibits clinical features similar to typical cellulitis. However, when erythematous and edematous plaques appear
bilaterally in critically ill patients, AIE should be considered as a diagnosis instead of classic cellulitis. Clinicians need to
be well-versed in pseudocellulitis, especially AIE, to improve patient outcomes.
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AIE, acute inflammatory edema; BMI, body mass index; HHD, hypertensive heart disease; US, United States.

Ethic Approval and Consent to Participate

Ethical review and approval were required to publish the case details in accordance with the local legislation and
institutional requirements. This study ethics approval was obtained from the Research Ethics Committee of Dr. Hasan
Sadikin General Hospital Bandung with the registry number DP.04.03/D.XIV.6.5/428/2024.

Consent for Publication

As the patient was unable to provide informed consent due to decreased consciousness from the onset of observation, and
the progression of sepsis led to further deterioration, written consent was obtained from the patient’s biological child.
Approval has been obtained from Dr. Hasan Sadikin General Hospital to publish the case details.

Acknowledgments
The authors would like to thank the staff of the Department of Dermatology and Venereology, Faculty of Medicine,
Universitas Padjadjaran, Bandung, West Java, Indonesia.

Funding

The authors declare that this study has received no financial support.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Marchionne EM, McCalmont TH, Pincus LB, LeBoit PE, Fox LP. Acute inflammatory edema: a mimicker of cellulitis in critically ill patients. J Am
Acad Dermatol. 2019;81(4):931-936. doi:10.1016/j.jaad.2019.05.083

2. Chirasuthat P, Chirasuthat S, Suchonwanit P. Acute inflammatory edema: a case report with histopathological and immunohistochemical findings.
J Inflamm Res. 2021;14:4877-4880. doi:10.2147/JIR.S334051

3. Shalabi MMK, Dacy NN, Grimwood RE, Fiala K, Amenell M. Acute inflammatory edema as a variant of pseudocellulitis resolved after
transcatheter aortic valve implantation. Bayl Univ Med Cent Proc. 2021;35(1):91-92. doi:10.1080/08998280.2021.1974271

4. McGaugh S, Chakrala T, Prakash R, Motaparthi K. Acute inflammatory edema in the setting of bilateral lung transplantation. JA4D Case Rep.
2022;32:32-34. doi:10.1016/j.jdcr.2022.11.029

5. Goldenberg M, Wang H, Walker T, Kaffenberger BH. Clinical and immunologic differences in cellulitis vs. pseudocellulitis. Expert Rev Clin
Immunol. 2021;17(9):1003—-1013. doi:10.1080/1744666X.2021.1953982

6. Garcia BM, Cruz-Diaz C, Agnihothri R, Shinkai K. Distinguishing cellulitis from its noninfectious mimics: approach to the red leg. Infect Dis Clin
North Am. 2021;35(1):61-79. doi:10.1016/j.idc.2020.10.001

7. Strazzula L, Cotliar J, Fox LP, et al. Inpatient dermatology consultation aids diagnosis of cellulitis among hospitalized patients: a multi-institutional

analysis. J Am Acad Dermatol. 2015;73(1):70-75. doi:10.1016/j.jaad.2014.11.012

. Li DG, Xia FD, Khosravi H, et al. Outcomes of early dermatology consultation for inpatients diagnosed with cellulitis. JAMA Dermatol. 2018;154

(5):537-543. doi:10.1001/jamadermatol.2017.6197

9. Guyton AC, Hall JE. The microcirculation and lymphatic system: capillary fluid exchange, interstitial fluid, and lymph flow. In: Hall JE, editor.

Textbook of Medical Physiology. 11th ed. Philadelphia: Elsevier Saunders; 2011:177-190.
10. Greene AK. Diagnosis and management of obesity-induced lymphedema. Plast Reconstr Surg. 2016;138(1):111e—18e. doi:10.1097/
PRS.0000000000002258
11. Keller EC, Tomecki KJ, Alraies MC. Distinguishing cellulitis from its mimics. Cleve Clin J Med. 2012;79(8):547-552. doi:10.3949/ccjm.79a.11121

oo

732 https: Clinical, Cosmetic and Investigational Dermatology 2025:18


https://doi.org/10.1016/j.jaad.2019.05.083
https://doi.org/10.2147/JIR.S334051
https://doi.org/10.1080/08998280.2021.1974271
https://doi.org/10.1016/j.jdcr.2022.11.029
https://doi.org/10.1080/1744666X.2021.1953982
https://doi.org/10.1016/j.idc.2020.10.001
https://doi.org/10.1016/j.jaad.2014.11.012
https://doi.org/10.1001/jamadermatol.2017.6197
https://doi.org/10.1097/PRS.0000000000002258
https://doi.org/10.1097/PRS.0000000000002258
https://doi.org/10.3949/ccjm.79a.11121

Gunawan et al

12. Hakim IF, Sudjatmiko G. Therapy for unilateral lower extremity lymphedema with compression bandage only or compression bandage combined
with surgery. JPR. 2012;5(1):465-471.

13. Pearson DR, Margolis DJ. Cellulitis and erysipelas. In: Kang S, Amagai M, Bruckner AL, Enk AH, Margolis DJ, McMichael AJ, editors.
Fitzpatrick’s Dermatology. 9th ed. New York: McGraw-Hill Education; 2019:2746-2756.

14. Ortiz-Lazo E, Arriagada-Egnen C, Poehls C, Concha-Rogazy M. An update on the treatment and management of cellulitis. Actualizaciéon en el
abordaje y manejo de celulitis. Actas Dermosifiliogr. 2019;110(2):124-130. doi:10.1016/j.ad.2018.07.010

15. Raff AB, Weng QY, Cohen JM, et al. A predictive model for diagnosis of lower extremity cellulitis: a cross-sectional study. J Am Acad Dermatol.
2017;76(4):618-625. doi:10.1016/j.jaad.2016.12.044

16. Singer S, Li DG, Gunasekera N, et al. The ALT-70 cellulitis model maintains predictive value at 24 and 48 hours after presentation. J Am Acad
Dermatol. 2019;81(6):1252-1256. doi:10.1016/j.jaad.2019.03.050

Clinical, Cosmetic and Investigational Dermatology Dovepress
Taylor & Francis Group

Publish your work in this journal

Clinical, Cosmetic and Investigational Dermatology is an international, peer-reviewed, open access, online journal that focuses on the latest
clinical and experimental research in all aspects of skin disease and cosmetic interventions. This journal is indexed on CAS. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/clinical-cosmetic-and-investigational-dermatology-journal

Clinical, Cosmetic and Investigational Dermatology 2025:18 EXin>QO 733


https://doi.org/10.1016/j.ad.2018.07.010
https://doi.org/10.1016/j.jaad.2016.12.044
https://doi.org/10.1016/j.jaad.2019.03.050
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Case Illustration
	Discussion
	Conclusion
	Abbreviations
	Ethic Approval and Consent to Participate
	Consent for Publication
	Acknowledgments
	Funding
	Disclosure

