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Abstract
BACKGROUND
Acanthosis nigricans (AN), Leser–Trélat sign, and tripe palm are all skin diseases. To date, reports of these appearing as a paraneoplastic syndrome in a gastric cancer patient are quite rare.

CASE SUMMARY
We report the case of a 61-year-old man with darkened skin color in the face and torso with no obvious inducement after 1 year of treatment for Riehl’s melanosis. He had 40 brown maculopapular eruptions on his face and the top of his head with obvious itching. Papillary wart-like hyperkeratosis with dark brown pigmentation was also observed on both sides of the areola. He had papilloma-like lesions on the face, around the orbit, and on the neck. His bilateral palms had small, smooth, papillary projections with millet-like appearance. Histopathological examination of the skin showed that the patient was suffering from AN, tripe palms, and Leser–Trélat sign. Gastroscopy showed the patient’s cardia was affected, and pathological biopsy revealed that he had moderate-to-poorly differentiated adenocarcinoma. Computed tomography test results showed that his cardia wall had thickened. Based on these histological and skin characteristics, the patient was diagnosed with gastric cancer with AN, tripe palms, and Leser–Trélat sign.

CONCLUSION
Researchers should follow up on patients with malignant AN, Leser–Trélat sign, and tripe palms.
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Core Tip: Acanthosis nigricans associated with malignant tumor is rare, and mainly occurs in middle-aged and elderly patients. Patients with malignant acanthosis nigricans accompanied by malignant tumor, Leser–Trélat sign, and tripe palms are even rarer. In light of this, references to the clinical features and pathology of various paraneoplastic syndromes, such as malignant acanthosis with Leser–Trélat sign and tripe palms, are very limited.

INTRODUCTION
Acanthosis nigricans (AN) was first discovered and named by Pollitzer and Jaurorky in l891. The disease features skin keratosis characterized by skin pigmentation, hyperkeratosis, velvet-like hyperplasia, and the formation of verrucous vegetations. It is more likely to occur in areas where the skin wrinkles, such as the armpit, back, neck, cubital fossa, groin, and labia[1]. The disease is mostly related to metabolic disorders, genetic and autoimmune factors, iatrogenic diseases, drug metabolism, etc. Its etiology is not yet clear, and it can be divided into non-malignant and malignant cases. Non-malignant cases can occur at any age[2,3]. Malignant AN, also known as paraneoplastic AN, mainly occurs in middle-aged and elderly patients. It is often accompanied by malignant tumors, and its symptoms include the rapid development of skin lesions and obvious pigmentation[4]. Not only is thickened skin accompanied with skin lesions, but typical skin lesions are also found at the junction of the mucous membrane and skin mucosa. Patients also have papilloma-like hyperplasia around the eyes and lips, and their nails become brittle and have longitudinal crests. Most patients show characteristic “velvet-like” changes in the palmoplantar, and their skin lesions are often accompanied by itching or irritation[5].
Multiple seborrheic senile keratoses (Leser–Trélat sign) are a paraneoplastic syndrome of the skin first reported by Edmund and Ulisse. It manifests as the sudden appearance of seborrheic keratosis or as a sudden increase in skin lesions of the original seborrheic keratosis. Of the tumors that often occur with the disease, one-third are gastrointestinal adenocarcinomas and one-quarter are lymphoproliferative diseases. Pregnancy and some benign tumors can also have the syndrome[6].
Tripe palms was first reported and named by Breathnach in 1963. It is characterized by a wrinkled surface of the palm similar to that of the foregut of cattle, which gives it its name. It has been referred to as acanthosis palmaris, hyperkeratosis palmaris, acanthosis palmaris nigra, and keratoma palmaris. It can exist alone or in combination with AN, with more than 50% of cases associated with lung and gastric cancers. The histological diagnosis is mainly of cutaneous acanthosis, hyperkeratosis, and inflammatory mucin deposition around the blood vessels[7].
To date, most cases of AN have been reported without paraneoplastic syndrome, and cases of malignant AN with Leser–Trélat sign and tripe palms are extremely rare. Because of this, the clinical features and pathological data of malignant AN with multiple paraneoplastic syndromes are very limited.

CASE PRESENTATION
Chief complaints
A 61-year-old male patient presented with itching. His face and torso had hyperpigmented a year before he presented with this symptom, and he had been experiencing upper abdominal pain for more than 1 mo. Nonetheless, he did not have abdominal distention, hematemesis, black stool, anorexia, anemia, or other related positive symptoms and signs.

History of present illness
The patient had gone to his local hospital, where he was diagnosed with Riehl’s melanosis. After 1 year of treatment, his condition did not improve. He later went to the Fourth Military Medical University’s Xijing Hospital for further evaluation and was diagnosed with gastric cancer. After this, he visited our hospital for further evaluation.

History of past illness
There was no obvious abnormality in any past illness. 

Personal and family history
The patient had smoked one pack of cigarettes a day, on average, for more than 20 years, but had quit 8 years previously. In addition, he denied having any other related diseases and family history.

Physical examination
In an examination of the skin, the patient's face, neck, chest, back, and head were found to have more than 40 rice-to-soybean sized, flat brown maculopapular papules that were round or oval with a rough and greasy surface. The patient's face and neck were hyperpigmented, with papilla and areola verrucous hyperkeratosis and dark brown pigmentation. There were papilloma-like lesions on his face, around the orbit, and on the neck. His palms on both sides had scattered millet-like small and smooth papillary bulges that had a tripe palm-like appearance (Figure 1). The patient tested positive for epigastric tenderness; however, he did not exhibit other related positive signs and symptoms.

Laboratory examinations
Laboratory results revealed the patient's blood routine, urine routine, stool routine, extractable nuclear antigen spectrum, biochemistry, fasting blood glucose, erythrocyte sedimentation rate, immunoglobulin, complement, and thyroid function (triiodothyronine, thyroxine, thyroid-stimulating hormone) test results to be normal. His blood pressure (120/70 mmHg) and heart rate (78 beats/min) were normal. Tumor marker carcinoembryonic antigen (CEA) was detected at 25.43 ng/mL (reference value 0.0-5.0 ng/mL). A biopsy of his neck skin showed epidermal hyperkeratosis, basal cell hyperplasia, pigmentation, and dermal papilla protrusions (Figure 1). There was a flat brown maculopapular rash on his face, basal cell papilloma, hyperpigmentation, and hyperkeratosis (Figure 1). A microscope examination of the palm and face skin showed gray–brown papillary hyperplasia with consistent distribution in the lesions, along with some diffuse dark brown to dark-gray pigmentation with slight scaly dandruff (Figure 1). Gastroscope biopsy pathology showed medium-low differentiated adenocarcinoma in the gastric cardia and body (Figure 2). Considering these clinical and pathological features, a final diagnosis of AN, gastric cancer (CT3N3bMx), Leser–Trélat sign, and tripe palms was reached. After three cycles of chemotherapy, the patient’s tumor marker CEA had lowered to 3.48 ng/mL. During surgery, it was found that the tumor had invaded the pancreas (Figure 2).

Imaging examinations
Gastroscopy of the upper part of the stomach under the patient’s cardia showed a large mucous membrane bulge near the posterior wall with an uneven surface and large areas of ulceration (Figure 2). A diagnosis of cardiac gastric cancer was made. Computed tomography examination showed a thickened and strengthened wall of the cardia with many swollen lymph nodes around it, leading cardia cancer to be considered, (Figure 2). We suspected that the affected area had a malignant tumor after the relevant examination.

FINAL DIAGNOSIS
A final diagnosis of AN, gastric cancer (CT3N3bMx), Leser–Trélat sign, and tripe palms was reached.

TREATMENT
After admission, considering the late stage of the patient and the high risk of direct surgery, we administered three cycles of neoadjuvant chemotherapy preoperatively to shrink the tumor lesion and reduce the clinical stage[8]; then, we further evaluated the need for surgical treatment. The patient received 135 mg/m2 paclitaxel, 135 mg/m2 oxaliplatin, and oral tegafur capsules twice a day, from days 1-14. After three cycles of neoadjuvant chemotherapy along with this regimen, we performed laparoscopic assisted total gastrectomy. During the procedure, it was found that the tumor had invaded the pancreas. The patient’s family refused to allow further surgical treatment, thus a cycle of palliative chemotherapy was performed after the operation.

OUTCOME AND FOLLOW-UP
After three cycles of chemotherapy, the patient’s skin lesions partially improved (Figure 2). However, 6 mo after the end of chemotherapy, the lesions worsened again. The patient was subjected to imaging of the chest, abdomen, and pelvis, as well as gastroscopy, every 3 mo. It was found that the tumor did not undergo abdominal metastasis, which is still being followed up.

DISCUSSION
At present, the etiology of AN is not yet clear. Some people consider that the occurrence of malignant tumors is related to growth-promoting factors, including platelet-derived growth factor, and epidermal growth factor[9]. In addition, hormones released by tumors can stimulate an increase in melanocyte-stimulating hormones, which in turn trigger the growth of melanocytes, fibroblasts, and keratinocytes[10]. AN can be divided into benign and malignant forms. Non-malignant tumors can occur at any age[2,3] and are mostly related to metabolic disorders, genetic and autoimmune factors, iatrogenic infections, and drug side-effects, among others. Malignant AN, also known as paraneoplastic AN, mainly occurs in middle-aged and elderly patients[4] . Not only is thickened skin accompanied with skin lesions in such cases, but typical skin lesions are also found at the junction of the mucous membrane and skin mucosa. Patients have papilloma-like hyperplasia around the eyes and lips, and their nails become brittle and have longitudinal crests. Most patients have characteristic "velvet-like" changes in the palmoplantar, and their skin lesions often itch or show symptoms of irritation. There are malignant tumors that manifest with accompanying skin lesions that are more likely to occur in patients with gastric adenocarcinoma (55%-61%)[10,11]. In 61% of patients, skin lesions and tumor occur at the same time, while 22% have tumor before the skin lesions, and 17% have skin lesions before the tumor[12]. As a paraneoplastic syndrome, AN has been seen to appear with Leser–Trélat sign, dermal papillomatosis, tripe palm, and other diseases, though diseases accompanied by AN, tripe palms, and Leser–Trélat sign rarely coexist in patients with single gastric adenocarcinoma. The progress of the skin lesions reflects the development of the tumor, and effective treatment should lead to regression of the tumor and skin lesions, though a recurrence of the lesion may mean a recurrence of the tumor[13].
This patient had gastric adenocarcinoma with ANs, Leser–Trélat sign, and tripe palms. His rash occurred before the gastric cancer, and dermatological treatment for this had been ineffective after 1 year. Later, upper abdominal pain reported by the patient was clearly diagnosed by gastroscopy as gastric adenocarcinoma. In this case, AN mainly appeared on the face and neck and as papillary wart-like hyperkeratosis with dark brown pigmentation on the areola. These manifestations are different from the extensive rash in most patients in previous reports[14,15]. Furthermore, the lesions of Leser–Trélat sign were mainly distributed on the face, neck, chest, back, and head, reaching more than 40 lesions, thereby not completely consistent with the typical Leser–Trélat sign[14,15]. Meanwhile, tripe palms mainly occurred on both palms; small, smooth, papillary projections in the shape of tripe palm were observed, consistent with the typical tripe palm[16]. Theoretically, if gastric cancer is diagnosed and treated at an early stage, when symptoms of skin lesions mentioned above are present, AN will improve and the tumor will be effectively controlled. In such cases, the patient's prognosis will be better. For this patient, it was decided that the removal of the gastric tumors would be the best treatment option. Neoadjuvant chemotherapy would normally performed over one to three cycles before surgery to reduce the focus and provide favorable conditions for surgery and postoperative recovery of the patient. However, because the lesion was identified late in this case, and it had also been found during the operation that the tumor had invaded the pancreas, the optimal time for surgical treatment of the gastric tumor had been missed. Fortunately, after three cycles of chemotherapy, the patient’s skin symptoms were significantly relieved. Considering that the evolution of malignant AN is closely related to the evolution of cancer, it will regress after surgical resection of the tumor or some cell suppression treatment. Such treatment may even become a valuable parameter for monitoring the effectiveness of treatment, since AN will be reactivated when the tumor recurs or metastases develop[17]. The treatment in this case also served to illustrate that AN and other paraneoplastic syndromes presenting on the skin are of high value in the diagnosis of tumors. Hence, the three special manifestations, namely, AN, Leser–Trélat sign, and tripe palms, must be considered before or during the occurrence of tumor or skin lesions. If a patient has skin lesions, especially multiple lesions, and the symptoms worsen, or if progressive emaciation, which highly suggests malignancy in the internal organs, the healthcare team should undertake a comprehensive medical examination, determine the potential of visceral tumor, and provide the necessary treatment as soon as possible to achieve the best curative effect. Our case suggests that clinicians should pay more attention to these special manifestations, search for rare diseases, and monitor closely these patients to make timely diagnosis and treatment and improve the prognosis.

CONCLUSION
In summary, we report the clinical manifestations and pathological features in a case of a primary gastric malignant tumor with multiple paraneoplastic syndromes and review the skin manifestations and pathological features of AN, Leser–Trélat sign, and tripe palms. As for the etiology, pathogenesis and related biological behavior of the disease, we are not yet clear, and there is currently no specific treatment for the skin symptoms. The treatment is still mainly based on malignant tumor surgery, radiotherapy and chemotherapy, targeted drugs, and other treatment methods. If these methods are effective in treating the tumors, they can also significantly improve the skin symptoms. Further research on these rare tumors with paraneoplastic syndrome will help in understanding their biological behavior and pathogenesis. Therefore, researchers should follow up on patients with malignant AN, Leser–Trélat sign, and tripe palms.
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Figure Legends
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Figure 1 Patient’s skin appearance and examination results. A: Skin lesions; B: Cervical pathology: Epidermal hyperkeratosis, basal cell hyperplasia, pigmentation, and papilla protrusion (hematoxylin–eosin staining: 100 ×); C-E: Facial flat brown maculopapular pathology: Basal cell papilloma, hyperpigmentation, and hyperkeratosis (C: Hematoxylin–eosin staining: 40 ×; D: Hematoxylin–eosin staining: 100 ×; E: Hematoxylin–eosin staining: 200 ×); F and G: A dermoscopic examination of the surface of the hand showed consistent gray–brown papillary hyperplasia and diffuse dark brown to black–gray pigmentation with slight scales. 
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Figure 2 Patient’s examination results and skin changes before and after treatment. A and B: Gastroscopy at Xijing Hospital: Gastroscopy of the upper part of the stomach under the patient’s cardia showed a large mucous membrane bulge near the posterior wall, with an uneven surface and large areas of ulceration. The biopsy was brittle, and a diagnosis of cardiac gastric cancer was made; C and D: A gastroscopic biopsy at Xijing Hospital showed that the heteromorphic cells had been arranged in glandular, ribbon-like, and lamellar patterns, with obvious atypia and invasive growth. Diagnosis: Cancer of the gastric cardia with medium-poorly differentiated adenocarcinoma (C: Areas of poorly differentiated adenocarcinoma, hematoxylin–eosin staining: 200 ×; D: Areas of medium differentiated adenocarcinoma, hematoxylin–eosin staining: 200 ×); E: Computed tomography scan before neoadjuvant chemotherapy showed thickening of the gastric cardia wall (orange arrow) and enlargement of the peripheral lymph nodes (white arrow); F: After three cycles of neoadjuvant chemotherapy, computed tomography scan showed that the tumor (orange arrow) and surrounding lymph nodes (white arrow) were significantly reduced; G: Tumor invasion of the pancreas was observed during surgery; H: After three cycles of chemotherapy, skin pigmentation was reduced.
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