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Abstract
BACKGROUND
Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) involvement in the central nervous system (CNS) is particularly rare. SPTCL with CNS involvement has an exceedingly poor prognosis, and no optimum therapeutic method has been discovered. To the best of our knowledge, this is the first reported case of SPTCL invading the CNS achieving long-term remission with lenalidomide maintenance therapy.

CASE SUMMARY
A 63-year-old man diagnosed with SPTCL was admitted to the hospital with severe headache for 15 d after four cycles of chemotherapy. Subsequent to the treatment, the patient developed CNS involvement. Craniotomy biopsy was pathologically diagnosed as CNS T-cell lymphoma, and two courses of chemotherapy were performed postoperatively. Due to the intolerance of the side effects of chemotherapeutic drugs, the patient received lenalidomide instead. The magnetic resonance imaging of the head at the 8 mo follow-up indicated no signs of recurrence, and the vital signs were stable.

CONCLUSION
Lenalidomide deserves further investigation as a targeted drug for SPTCL cases involving the CNS.
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Core Tip: Subcutaneous panniculitis-like T-cell lymphoma is a rare peripheral T-cell lymphoma that occurs primarily in the skin. We present a special case of central nervous system T-cell lymphoma secondary to subcutaneous panniculitis-like T-cell lymphoma. Lenalidomide deserves further investigation as a targeted drug for subcutaneous panniculitis-like T-cell lymphoma cases involving the central nervous system.


INTRODUCTION
According to the World Health Organization-European Organization for Research and Treatment of Cancer in 2008, subcutaneous panniculitis-like T-cell lymphoma (SPTCL) is a rare peripheral skin T-cell lymphoma, which accounts for less than 1% of all non-Hodgkin’s lymphomas and primary skin T-cell lymphomas. It primarily involves subcutaneous adipose tissue typically derived from α/β T-cells with a favorable prognosis in the absence of hemophagocytic syndrome[1,2]. SPTCL is most commonly seen in young adult females, with a male-female ratio of 0.5[1]. Patients with SPTCL typically present with multiple subcutaneous tender nodules, which are principally found in the limbs and torso and often resembles other diseases such as lupus panniculitis[3]. The involvement of the central nervous system (CNS) in non-Hodgkin’s lymphoma is a fatal complication with a survival probability of less than 5%[4]. CNS involvement in SPTCL is fatal, and there is no consensus on the best treatment. In this paper, we describe a case of CNS T-cell lymphoma secondary to SPTCL in a 63-year-old man and summarize a literature review. 

CASE PRESENTATION
Chief complaints
A 63-year-old man was admitted to our hospital with severe headache for 15 d.

History of present illness
The patient had a headache for 15 d and worsened for 2 d. 

History of past illness
About 4 mo ago, the patient was admitted to our hospital with a complaint of “subcutaneous nodules and fever for 8 mo.” Physical examination of the patient showed subcutaneous nodules of different sizes in the extremities, positive tenderness, and normal muscle strength but decreased muscular tension. Routine blood tests showed that the number of white blood cells had decreased to 2.21 × 109/L (normal range 3.50 × 109/L to 9.50 × 109/L). He had a history of hypertension grade 2 (middle risk group). No other obvious abnormalities were found. The subcutaneous nodules of the right upper arm and right thigh of the patient were resected. The hematoxylin-eosin staining of the specimens revealed a large number of atypical lymphocytes had infiltrated the fibrous connective tissue and adipose tissue, which distributed in a typical flower-ring-like pattern around the fat cells (Figure 1A and 1B). Immuno-histochemistry revealed positive staining for CD3, CD8, Gram-B, and T-cell restricted intracellular antigen-1 but negative for CD4 and CD56 (Figure 1C-F). The Ki-67 labelling index was approximately 20% to 30%. The results of T-cell receptor (TCR) gene rearrangement showed TCR-β clonal rearrangement. The patient was diagnosed with SPTCL. 
The results of the positron emission computed tomography examination indicated that the bilateral upper arm, left chest wall, bilateral abdominal wall, bilateral hip, and bilateral thigh had multiple subcutaneous lesions involving > 3 regions; the tumor was stage T3. The peripheral lymph nodes were not involved; the stage was N0. There was no visceral organ involvement; the metastasis stage was M0 (Figure 2). No bone marrow invasion was found in the bone marrow puncture. He was clinically diagnosed with SPTCL with stage T3N0M0. 
The patient was treated with the cyclophosphamide, vincristine, and prednisolone (COP) regimen; each course lasted for 21 d for a total of four courses. The COP regimen included prednisone, cyclophosphamide, and vincristine. The specific doses were: Prednisone (50 mg) taken twice a day from day 1 to day 5; cyclophosphamide (1350 mg) intravenously administered by drip only on the first day; and vincristine (4 mg) administered intravenously only on the first day. At the beginning of the third chemotherapy cycle, chidamide (30 mg, orally) was added twice a week to the original COP regimen. At the end of the fourth chemotherapy cycle, the subcutaneous nodules of the extremities almost disappeared, and body temperature stabilized within the normal range. However, the white blood cells were below normal levels, and the muscle strength of the patient was still decreased.

Personal and family history
The patient had no previous or family history of similar illnesses.

Physical examination
Shortly after the end of the fourth chemotherapy session, the patient had a severe headache. The patient’s physical examination was generally normal. 

Laboratory examinations
No other obvious abnormality was found. 

Imaging examinations
A head magnetic resonance imaging showed a large mass in the region of the right temporal lobe (Figure 3).

FINAL DIAGNOSIS
In order to alleviate the headache and further clarify the clinical diagnosis, the patient underwent a stereotactic craniotomy. A subtotal tumor resection with supratentorial craniotomy with a right temporal lobe transcortical temporal lobe approach was performed. Macroscopically, the lesion was gray-white in color, and soft tissue with rich blood supply blurred the boundary with the surrounding brain tissue (Figure 4). The size of the tissue was roughly 1.0 cm × 1.0 cm × 1.0 cm. Microscopically, the hematoxylin-eosin staining of the specimens revealed that the plasmocytes and lymphocytes had proliferated. These lymphocytes infiltrated the blood vessels and showed a vascular-centered growth pattern (Figure 5A and 5B). Immunohisto-chemistry revealed positive staining for CD3 and CD8 (Figure 5C and 5D). The Ki-67 labeling index was approximately 30% for T-cell lymphoma. The results of TCR gene rearrangement showed TCR-β and TCR-γ clonal rearrangement. He was diagnosed with SPTCL with invasion of the CNS.

TREATMENT
The patient was treated with high-dose methotrexate (HD-MTX) chemotherapy regimen; each course of treatment lasted for 21 d for a total of four courses. The HD-MTX chemotherapy regimen consisted of a high dose of methotrexate. The specific method involved administration of methotrexate (6.0 g) by intravenous drip for more than 24 h. At the end of the second course, he developed serious side effects, such as a loss of appetite, mental retardation, dyspnea, slow response, decreased muscle strength, and occasional grumpy moods. A blood routine test showed leucopenia and platelet reduction. 
We gave up the HD-MTX regimen and used lenalidomide (10 mg) daily for the first 21 d of each month followed by rest for the remainder of the month. 

OUTCOME AND FOLLOW-UP
Nine months after the craniocerebral surgery, the patient was followed up. By then he had undergone nine courses of lenalidomide. The vital signs were stable, and there was no recurrence of the subcutaneous nodules at the extremities. An enhanced magnetic resonance imaging of the head showed no sign of recurrence of the tumor (Figure 6). 

DISCUSSION
Given the specificity of primary cutaneous lymphomas, we selected the tumor, node, metastasis staging method proposed by the International Society for Cutaneous Lymphomas-the European Organization of Research and Treatment of Cancer in 2007[5]. The use of [18F] fluorodeoxyglucose–positron emission tomography in the early clinical diagnosis is helpful to make differential diagnoses and definite clinical stages[6]. 
For cutaneous T-cell lymphoma, local radiotherapy should be considered for the limited lesion scope or single lesion[1,7]. Due to the unpredictable damage to the nervous system caused by whole-brain radiotherapy and in order to prevent delayed neurotoxicity, we did not administer radiotherapy. CCAAT/enhancer binding protein is used as a reference protocol in many countries for previously untreated peripheral T-cell lymphoma patients[8,9]. Compared with primary cutaneous γ δ-T-cell lymphoma, SPTCL has relatively mild manifestations and relatively good prognosis[1,3,7,10]. Doxorubicin has side effects such as cardiotoxicity and blood system toxicity[11,12]. Recent studies have shown that chidamide is effective and acceptable in the treatment of refractory peripheral T-cell lymphoma[13,14]. Consequently, chidamide was added to the third and fourth course of COP chemotherapy to maintain the treatment.
The median time for T-cell lymphoma invading CNS was about 5.4 mo after the initial diagnosis[4]. It is not clear whether the malignant intracranial invasion is related to the TCR phenotype (which indicates the prognostic factors to some extent)[7,10]. It manifests that SPTCL patients who have undergone COP may have a recurrent involvement of the CNS, and not all patients with α/β T-cell lymphoma have a good prognosis. The patient was selected to undergo stereotactic craniotomy as active surgical treatment can quickly relieve the symptoms[15]. For this patient, radical resection was almost impossible. The median survival time after an operation is usually short. Once the stereotactic biopsy was completed, additional surgical treatment may not be helpful. HD-MTX and whole-brain radiotherapy were sufficient to treat the CNS lymphoma[15]. Patients over 60 years of age are most likely to have delayed neurotoxicity often associated with whole-brain radiotherapy. We chose only HD-MTX for the therapy. The HD-MTX regimen was abandoned because of significant side effects. The tolerance of lenalidomide is generally good, and its safety is considered acceptable and may have a positive therapeutic effect on peripheral T-cell lymphoma[16]. Considering that the patient had already used chidamide before involvement of the CNS and that the patient was intolerant to the side effects of chemotherapeutic drugs, we only used lenalidomide[13,14]. 

CONCLUSION
CNS T-cell tumors secondary to SPTCL are rare. To our knowledge, this is the first reported case that SPTCL invading the CNS achieved long-term remission with lenalidomide maintenance therapy after initial treatment with HD-MTX. It suggests that lenalidomide may be effective in SPTCL cases involving the CNS.
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Figure 1 Cell staining. A and B: Hematoxylin-eosin staining. A large number of lymphocytes infiltrated the fibrous connective tissue and adipose tissue. Some cells were characterized by abundant cytoplasm and hyperchromatic nuclei with obvious atypia. The infiltrating cells were distributed in a typical flower-ring-like pattern around the fat cells (original magnification A: 40 ×; B: 200 ×); C-F: Immunohistological staining showing tumor positivity for CD3, CD8, Gram-B, and T-cell restricted intracellular antigen-1 (original magnification 200 ×); C: CD3; D: CD8; E: Gram-B; F: T-cell restricted intracellular antigen-1.
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Figure 2 Multiple nodular and patchy radiation uptake increased shadows were found in the bilateral upper arms, left chest wall, bilateral abdominal wall, bilateral buttocks, and bilateral subcutaneous thighs. The maximum standard uptake value was 5.1. No obvious abnormality was found in the distribution of skeletal radioactivity.
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Figure 3 Preoperative magnetic resonance imaging revealed a remarkably enhanced mass. A: Sagittal enhanced imaging lesion in the region of the right temporal lobe; B: Coronal enhanced imaging lesion in the region of the right temporal lobe; C: Axial enhanced imaging lesion in the region of the right temporal lobe.
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Figure 4 The lesion was gray-white in color, and soft tissue with rich blood supply blurred the boundary with the surrounding brain tissue.
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Figure 5 The hematoxylin-eosin staining of the resected specimens revealed that the plasmocytes and lymphocytes had proliferated. A and B: The lymphocytes infiltrated the blood vessels and showed a vascular-centered growth pattern (A: 40 ×; B: 200 ×); C and D: Immunohistological staining showing the intracranial tumor positivity for CD3 and CD8 (original magnification 200 ×); C: CD3; D: CD8.
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Figure 6 Nine months after the craniocerebral surgery, brain magnetic resonance imaging showed no sign of recurrence of the tumor. A: Sagittal enhanced imaging; B: Coronal enhanced imaging; C: Axial enhanced imaging. 
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