Name of Journal: World Journal of Clinical Cases
Manuscript NO: 67498
Manuscript Type: CASE REPORT

Diagnosis and treatment of eosinophilic fasciitis: Report of two cases

Song Y et al. Two cases of eosinophilic fasciitis

Yang Song, Ning Zhang, Yue Yu

Yang Song, Ning Zhang, Department of Rheumatology and Immunology, Shengjing Hospital of China Medical University, Shenyang 110004, Liaoning Province, China

Yue Yu, Department of Thoracic Surgery, Shengjing Hospital of China Medical University, Shenyang 110004, Liaoning Province, China

Author contributions: Zhang N was responsible for conception and design of the study; Song Y and Yu Y collected the data from the clinical case; all authors drafted, revised, and approved this paper.

Corresponding author: Ning Zhang, MD, PhD, Doctor, Department of Rheumatology and Immunology, Shengjing Hospital of China Medical University, No. 39 Huaxiang Road, Tiexi District, Shenyang 110004, Liaoning Province, China. nzhang55@cmu.edu.cn

Received: June 8, 2021
Revised: June 28, 2021
Accepted: August 17, 2021
Published online: October 16, 2021

19/19
Abstract
BACKGROUND
Eosinophilic fasciitis (EF) is a rare disease characterized by inflammation of the fascia with immune system involvement. Failure to promptly diagnose and treat this disease can seriously affect the quality of life of patients. However, no clear and uniform criteria for diagnosis and treatment exist.

CASE SUMMARY
In this paper, we report two cases of EF, both of which showed symmetrical limb swelling and rigidity, increased eosinophils in the peripheral blood and bone marrow, increased red blood cell sedimentation rate, increased antinuclear antibody titer, and pathological changes in the tissues such as eosinophil and lymphocyte infiltration. Both patients were treated with hormones and cyclosporine, and showed significant improvements in their conditions.

CONCLUSION
EF is an autoimmune disease causing swelling and sclerosis of the fascia and eosinophilia. It is diagnosable by magnetic resonance imaging, positron emission tomography-computed tomography, blood routine tests, and bone marrow puncture. Glucocorticoids and immunosuppressants are effective treatments.

Key Words: Eosinophilic fasciitis; Magnetic resonance imaging; Histopathological examination; Glucocorticoids; Immunosuppressants; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved. 

[bookmark: _Hlk56867303]Citation: Song Y, Zhang N, Yu Y. Diagnosis and treatment of eosinophilic fasciitis: Report of two cases. World J Clin Cases 2021; 9(29): 8831-8838
URL: https://www.wjgnet.com/2307-8960/full/v9/i29/8831.htm 
DOI: https://dx.doi.org/10.12998/wjcc.v9.i29.8831

Core Tip: Eosinophilic fasciitis is a rare disease that can affect the immune system. Currently, there are no clear diagnostic criteria for this entity. Because of the rarity of eosinophilic fasciitis, patients may go to orthopedics department, dermatology department, etc., for dyskinesias, skin lesions, etc., so the disease is diagnosis and treatment will be restricted in many ways. This article records two eosinophilic fasciitis patients, in order to provide more detailed and comprehensive information for the clinical diagnosis and treatment of this rare disease.

INTRODUCTION
Eosinophilic fasciitis (EF) is a rare disease characterized by diffuse swelling and sclerosis of the fascia, also known as diffuse fasciitis. The etiology of EF is unclear. Currently, the disease is generally believed to be associated with abnormalities of the immune system, and no clear diagnosis and classification criteria exist. Among the existing reported cases, an increase in eosinophils precedes the development of the characteristic skin lesions[1]. The disease can occur among people of all age groups and it most commonly affects those aged between 20 and 60 years, with a male-to-female ratio of 2:1[2]. In this study, we report the clinical characteristics and related data of two patients with EF to improve the understanding of this disease among clinicians.

CASE PRESENTATION
Chief complaints
Case 1: A 62-year-old woman was admitted to Shengjing Hospital of China Medical University on December 24, 2020, with a chief complaint of subcutaneous tissue induration for 6 mo and aggravation for over 10 d.

Case 2: A 36-year-old man was admitted to Shengjing Hospital of China Medical University on October 19, 2020, with a chief complaint of subcutaneous tissue induration that had lasted for 5 mo and had worsened for 1 mo.

History of present illness
Case 1: Six months before presentation, the patient developed hyperpigmentation and induration of the anterior tibial skin of the left leg with no obvious cause, and the affected area gradually increased in size, but without swelling, itching, or pain. Later, swelling and induration gradually developed in the face, both arms, both lumbar and hypochondrial regions, the left anterior thorax, and the skin of the upper back (Figure 1). The patient’s forearms were tender and felt heavy when waking up in the morning, but this improved after activity. There was restriction of movement of the elbows and knees and local stretching pain during activity, but there was no local elevation of skin temperature. 

Case 2: Five months before initial presentation, the patient developed swelling, induration, and pain in the subcutaneous tissue of the right sole of the foot with no obvious cause, which gradually developed into swelling and induration of the subcutaneous tissues of the right leg and both forearms. The local skin temperature was 1.2 ºC higher than that of normal tissue, as measured using an infrared thermometer. There was no systematic diagnosis or treatment. Two months prior, he had discovered hyperpigmentation on the skin of the right sole. One month prior, the patient felt that the symptoms had worsened, with swelling and induration of the subcutaneous tissue of the left leg; restriction of movement of the wrists (limited flexion, extension and abduction of the wrists), ankles, and knees; and local contracture pain during activity.

History of past illness
Case 1: Investigation of family history and past medical history did not indicate any significant abnormalities.

Case 2: The patient had a history of congenital scoliosis. He had had hypothyroidism for 6 mo before presentation, which is currently controlled with oral levothyroxine (125 µg once a day). The patient had no clear family history of genetic disease and chronic systemic inflammation.

Personal and family history
Cases 1 and 2: Both patients denied a clear family history of rheumatic immune diseases and had no history of smoking or alcoholism.

Physical examination
Case 1: The major abnormalities found on physical examination were mild pitting edema in both legs; palpable induration in the subcutaneous tissues of the limbs, lumbar and hypochondrial regions, left anterior thorax, and upper back with unclear margins; slight tenderness of both forearms; mild restriction of movement of the elbows and knees; but no joint tenderness. Skin hyperpigmentation with an irregular shape was found on the anterior tibia of the left calf, with no itching, desquamation, or pain. The muscle strength was measured as level IV using the Lovett grading method and there was no muscle grip pain.

Case 2: The major abnormalities found on physical examination were local skin pitting and hyperpigmentation in the right sole and the back of the thigh. The skin of both forearms and both calves was red, the local skin temperature was 0.8°C higher than that of normal tissue, and the skin was tense. There was palpable swelling and induration in the subcutaneous tissue of the limbs with unclear margins; slight tenderness and limited mobility of the wrists, knees, and ankles; but no joint tenderness.

Laboratory examinations
Case 1: Anti-nuclear antibodies (ANA) were detected using flow cytometry testing under laboratory standards, yielding a positive result for IgG (1:80). The erythrocyte sedimentation rate was 42 mm/h. C-reactive protein (CRP) was 11.8 mg/L. The complete blood count yielded the following values: WBC count, 10.7 × 109/L; eosinophil percentage, 21.3%; eosinophil count, 2.3 × 109/L. Electromyography showed that motor nerve conduction velocities of the right median nerve and the left ulnar nerve were normal, and compound muscle action potential amplitudes were decreased. Bone biopsy revealed bone marrow hyperplasia, a normal myeloid/erythroid ratio, and elevated eosinophil percentage. Qualitative polymerase chain reaction (PCR) results for bone marrow fusion gene were negative (-).

Case 2: Examination for ANA IgG was positive. The erythrocyte sedimentation rate was 60 mm/h and CRP was 33.4 mg/L. The complete blood count was as follows: Lymphocyte percentage, 15.0%; eosinophil percentage, 15.2%; eosinophil count, 1.4 × 109/L. EMG was normal. The bone marrow biopsy suggested eosinophilia. Qualitative PCR results for the bone marrow fusion gene were negative (-).

Imaging examinations
Case 1: The pathology examination revealed epidermal atrophy and thinning, loss of the stratum corneum, hyperpigmentation of the basal layer, slight hyperplasia of dermal fibers, hyaline degeneration, and normal skin appendages. There was a small amount of focal lymphocyte infiltration in the dermis and subcutaneous fat lobules, which was primarily located around small blood vessels. No obvious eosinophils were observed. The deep subcutaneous fascia fibers had noticeably proliferated, with increased membranous hyalinosis and a large amount of chronic inflammatory cell infiltration, mainly consisting of lymphocytes, with several monocytes, some plasma cells, occasional eosinophils, and patches of bleeding. Striated muscle cells had a regular morphology and clear striations. There was proliferation of the perimysium and intermuscular membranes and a large amount of chronic inflammatory cell infiltration, mainly consisting of lymphocytes, with several monocytes, some plasma cells, and occasional eosinophils. Striated muscle cells at the sarcolemma junctions were destroyed, and there was infiltration of inflammatory cells (Figure 2). Positron emission tomography–computed tomography (PET-CT) yielded the following findings: (1) Scanning subcutaneous fat and muscle indicated mostly diffuse exudation with slightly increased metabolism. Connective tissue disease and dermatomyositis were suspected; and (2) There were multiple foci of high fluorodeoxyglucose (FDG) metabolism in the bilateral axillary regions and slight enlargement of lymph nodes, which suggested a high probability of reactive hyperplasia.

Case 2: Some unclear striations were found in fragmented muscle tissue, and there was proliferation of fibrous tissue and small blood vessels (Figure 3). Ultrasound showed thickening of subcutaneous soft tissue in multiple sites in the arms and legs.

FINAL DIAGNOSIS
In both patients, there was a significant increase of eosinophils in routine blood examination. Local histopathological examination showed eosinophil infiltration and fibrous tissue hyperplasia but no cell proliferation. Analysis of bone marrow biopsy showed a high ratio of eosinophils and the qualitative PCR of the bone marrow fusion gene was negative, excluding hematological malignant neoplasms. Both patients were diagnosed with EF.

TREATMENT
Case 1
The patient was administered with 20 mg intravenous methylprednisolone (once a day) for 6 d, which was later changed to 24 mg oral methylprednisolone q.d. plus oral cyclosporine 25 mg twice a day to manage the condition.

Case 2
The patient was administered with 40 mg of methylprednisolone q.d. for 4 d, which was changed to 40 mg of prednisone q.d. plus oral cyclosporine 50 mg twice a day to manage the condition.

OUTCOME AND FOLLOW-UP
Case 1
The patient’s induration, limited joint mobility, and other symptoms were significantly improved. The patient began to experience relief of her symptoms after 3 d of medication during hospitalization, and reported that her condition had significantly improved on telephonic follow-up 1 mo after discharge.

Case 2
The patient’s skin swelling and induration, limited joint mobility, and other symptoms were significantly improved. The patient began to experience relief of his symptoms after 7 d of medication during hospitalization, and reported that his condition had significantly improved on telephonic follow-up 1 mo after discharge.

DISCUSSION
EF is a rare disease characterized by diffuse swelling and sclerosis of the fascia. It is often accompanied by eosinophilia and may present in a manner similar to that of systemic sclerosis, with possible involvement of the dermis. Systemic sclerosis is an autoimmune disease characterized by localized or diffuse skin thickening and fibrosis, which may affect the internal organs (e.g., lungs, heart, kidneys, and gastrointestinal tract). It is a common disorder of the connective tissue. The etiology and pathogenesis of EF are currently unclear, but they are believed to be associated with abnormal immune system responses[3]. For example, the two cases described in this article were positive for ANA. Many patients may also have stressors such as overwork, trauma, or infection before onset, but there was no obvious precipitating cause before onset in the two cases described in this study.
The existing criteria for diagnosis of EF are incomplete. The EF diagnostic criteria proposed by Pinal-Fernandez et al[1] in 2014 and the Japanese classification criteria proposed in 2017[4] are the most commonly used, but typical clinical symptoms, imaging examinations, laboratory indicators, and pathological changes are still required for accurate determination. Patients with EF often show increased peripheral blood eosinophil counts, which can be decreased after effective treatment. In Case 1, the peripheral blood eosinophil percentage was 21.3%, and eosinophil count was 2.3 × 109/L, and in Case 2, the values were 15.2% and 1.4 × 109/L, respectively. To establish a diagnosis of EF, both peripheral blood eosinophil percentage and eosinophil count are required to be significantly higher than the normal ranges of 0.7%-7.8% and 0.04-0.49 × 109/L, respectively. The eosinophil count and percentage in the peripheral blood of the two patients in this study were both significantly increased, and they showed a downward trend after hormone combined with immunosuppressive therapy.
Most patients with EF have a chronic onset, but a small number of patients may have an acute onset. The clinical symptoms of EF usually appear symmetrically but can also present unilaterally. However, in a case series reported by Berianu et al[2], the clinical symptoms unilaterally involved the left limb, but magnetic resonance imaging examination showed that both limbs were affected. EF generally affects the limbs, but other parts may also be involved, such as the chest, back, abdomen, and face. In the present case, the limbs, chest, back, and abdomen of Case 1 were all affected, whereas Case 2 primarily exhibited severe involvement of the limbs. Patients with EF often have skin induration in the limbs with or without pitting edema at early stages, which gradually progresses to “peau d’orange” and induration of the skin. Some patients may have significant furrows in underlying veins, known as the “groove sign,” when the affected limb is raised, due to exacerbation of fibrosis in the fascia of the skin[5]. Symptoms of myxedema can appear in hypothyroidism; myxedema is caused by infiltration of fluids rich in hyaluronic acid, mucin, and mucopolysaccharides into tissues. This is classified as non-pitting edema and usually occurs in the anterior tibial area. A small number of patients have pitting edema, and they generally have no obvious hyperpigmentation. In the present case, Case 2 had hypothyroidism but took medication regularly, and the results of thyroid function tests were within the normal range, indicating that the patient’s hypothyroidism was stable. The patient mostly had pitting edema accompanied by skin and muscle induration. There was partial skin pitting and hyperpigmentation on the sole of the right foot and the back of the thigh. Thus, the patient’s edema symptoms were not considered to be significantly correlated with hypothyroidism.
MRI and PET-CT examinations can help in the diagnosis of EF. Additionally, MRI and PET-CT examinations can guide pathological examination. Typical changes seen on MRI include a high fasciitis signal in the lesion. High signal can also be seen in the fat-suppressed T2W1 sequence, whereas normal fascia tissue presents as a normal low signal[6]. PET-CT is valuable for excluding potentially malignant tumors, warranting further study for early diagnosis of EF[7]. In Case 1, PET-CT examination of subcutaneous fat and muscle indicated mostly diffuse exudation with slightly increased metabolism, suggesting an inflammatory reaction in the local tissue. Based on the uptake of 18F-FDG imaging agent on PET-CT examination, the left arm of the patient was selected for pathological tissue examination. Thus, this imaging method warrants further study for early diagnosis of EF. Skin and fascial sclerosis symptoms may be reversible in some cases[7]. We can use MRI and PET-CT examinations to monitor changes in the patient’s condition and for guidance in adjusting the patient’s treatment plan. Histopathological examination is currently the standard for the diagnosis of EF[8]. In this study, histopathological examination was completed for both patients, and it indicated thickened fascia with eosinophil infiltration. In Case 1, fibrosis and a large amount of chronic inflammatory cell infiltration were found. Histopathological examination of most patients shows lymphocyte infiltration, with CD8+ lymphocyte infiltration being more predominant[9]. In addition, some clinicians have used ultrasound to assist in diagnosis. In patients with EF, fascia thickening can be seen on ultrasound of local lesions. Therefore, this examination can also be used in the clinic to monitor changes in a patient’s condition[10].
Early detection, diagnosis, and treatment are the most effective measures for improving outcomes in patients with EF. A very small number of patients can obtain relief without intervention, and most patients require drug intervention[11]. The first choice for treatment for EF is glucocorticoids, and most patients with EF respond well to hormone therapy[12]. However, hormone therapy alone results in a longer course of treatment and greater side effects, and recurrence can occur after the hormone dose is reduced. Therefore, adding immunosuppressants at early stages at the same time as multifocal and multitargeted therapy is recommended. Early combined use of immunosuppressants allows the prompt reduction of the hormone dose, shortening of the course of hormone administration, and reduction in the development of adverse reactions[12]. In some patients with refractory EF, specific monoclonal antibody biologics can be selected for treatment. However, because EF is still rare, the efficacy of such biologics in the treatment of EF requires further study. In this study, both patients were treated with corticosteroids and cyclosporine. At follow-up, it was found that the symptoms of skin induration and joint contracture in both patients were significantly relieved.

CONCLUSION
EF is a rare rheumatic immunological disease with diffuse sclerosis of the fascia. Generally, the prognosis is good, but some patients may gradually develop joint contractures due to skin induration and tightness if treatment is delayed, which significantly impacts their quality of life. Therefore, early detection, diagnosis, and treatment are the most effective measures for improving outcomes in patients with EF. MRI, PET-CT, and histopathological examinations are recommended for diagnosis and monitoring for changes. For treatment, hormones and immunosuppressant therapy with glucocorticoids and cyclosporine, respectively, are recommended for multifocal and multitargeted therapy, as these drugs are effective for most patients with EF. When hormones and related immunosuppressive agents are used, it is crucial to adjust the drug administration according to the patient's condition and markers indicating their systemic state. However, due to its rarity, knowledge of EF is still limited, and more samples are still required for systematic studies to improve its diagnosis and treatment.
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Figure Legends
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Figure 1 The skin and muscle of Case 1’s upper limbs were stiff, tight, and smooth with pitting.
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Figure 2 Histopathological examination. The paraffin section specimen was taken from the left upper arm muscle, stained with histopathological examination, and examined at magnification (100 ×). We observed epidermal atrophy and thinning, deep subcutaneous fascia fiber proliferation, and considerable infiltration by chronic inflammatory cells and eosinophils. Fibers of the perineurium and intermuscular membrane had proliferated, and striated muscle cells at the junction of the sarcolemma had been destroyed.

[image: D:\俞越材料\类风湿骨侵蚀参考文献\103003075360\0_0C24B35F302C4D3A9AFD94499EBF8AF5\张佰龙.bmp]
Figure 3 Histopathological examination. Paraffin section specimens were taken from the right lower limb muscles, stained with histopathological examination, and examined at magnification (100 ×). Skeletal muscles were visible in the broken tissues, some of the horizontal stripes were unclear, and there was proliferation of fibrous tissue and small blood vessels.
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