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Case Report: A case of borderline lepromatous leprosy and literature review—key clues to expand clinical diagnostic thinking
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Background: Leprosy, also known as Hansen’s disease, is a chronic infectious disease caused by Mycobacterium leprae. It primarily affects the skin, peripheral nerves, mucous membranes, and the eyes. If left untreated, it can lead to severe nerve damage, deformities, and permanent disabilities. According to a report by the World Health Organization in 2023, there were approximately 180,000 new cases globally. From 2014 to 2023, the total number of new cases worldwide decreased by 14.6%. Although certain achievements have been made in the prevention and control of leprosy, there are still deep-rooted misunderstandings and prejudices regarding leprosy in society. Consequently, patients and their families suffer from discrimination and exclusion in many aspects of life, making it difficult for them to truly integrate into society.

Case presentation: A 52-year-old Dai pepole woman presented with the chief complaints of “generalized edema for 6 months and erythema and numbness of the hands and feet for 3 months.” Through histopathological examination, acid-fast staining, and Bacterial Index (BI) testing, she was diagnosed with borderline lepromatous leprosy. She was administered a multi-bacillary multidrug therapy (MDT-MB) regimen for anti-leprosy treatment.

Conclusion: We report a case of borderline lepromatous leprosy with generalized swelling as the initial symptom and review and analyze misdiagnosed and rare cases reported in the literature. The aim is to provide clinicians with more diagnostic ideas and reference bases and to promote the further development of leprosy prevention and control work.
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Introduction

In 1873, the Norwegian doctor Gerhard Hansen’s disease made an important discovery in the history of medicine, and first identified Mycobacterium leprae as the pathogen causing leprosy. Therefore, leprosy is also known as “Hansen’s disease” (1).

Leprosy is a chronic infectious disease caused by Mycobacterium leprae and Mycobacterium lepromatosis that primarily affects the skin and peripheral nerves. However, it can also involve mucous membranes, eyes, and bones, leading to a wide range of clinical presentations. The exact transmission mechanisms of M. leprae are not fully understood; however, evidence indicates that the disease primarily spreads through the upper respiratory tract. Prolonged close contact with an untreated patient with multibacillary leprosy, likely via infectious aerosols, is considered a key factor in transmission. Additionally, Mycobacterium leprae prefers to multiply in cooler areas, typically around a mean surface temperature of 27.4 °C. The decrease in intraoral temperature was mainly due to the bacilli initially invading the nasal passages, causing obstruction. This leads individuals to breathe through the mouth, allowing incoming air to lower oral temperature (2).

Data from the World Health Organization (WHO) in 2023 show that there are approximately 180,000 new cases globally, with an incidence rate of 22.7 per million, an increase of 5% compared to 2022. The Southeast Asian region had the highest proportion of new cases (71.9%), whereas the European region had the lowest (<1%). From 2014 to 2023, the number of new cases globally decreased by 14.6% overall. In China, 315 new cases were reported, with an incidence rate of 0.2 per million population. According to a survey by Sun Peiwen et al., by the end of 2020, there were 1,893 registered leprosy patients in China, a significant decrease compared with 6,032 cases in 2010 (3). Although substantial achievements have been made in the field of leprosy prevention and control, there are deep-rooted misunderstandings and prejudices against leprosy in society. As a result, patients and their families may still suffer from discrimination and exclusion in many aspects of life and find it difficult to integrate into society.

In view of this, it is of great significance to better understand the various clinical features of leprosy, especially the presentation of atypical cases, to improve the accuracy of clinical diagnosis, optimize treatment, and reduce social discrimination. This article reports a case of borderline lepromatous leprosy initially presenting with generalized swelling, aiming to provide guidance to improve diagnostic clarity as a reference basis for clinicians and to promote further development of leprosy prevention and control.



Case presentation

The patient, a 52-year-old female farmer, presented with a six-month history of generalized edema and erythema on the trunk and extremities, along with numbness in the hands and feet in the previous 3 months. Six months previously, without any obvious precipitating factors, the patient reported the development of edema of the face, trunk, and extremities. There was also mild numbness in the hands and feet, yet no pain was experienced; therefore, she did not seek medical advice at that time. Over the subsequent 3 months, erythema emerged in the lumbar region, accompanied by mild pruritus, but no stinging sensation. The number of skin lesions progressively increased and spread to the extremities, buttocks, abdomen, back, neck, and face. Moreover, numbness in the hands and feet was more pronounced. The patient visited a local rural hospital (the specific diagnostic and therapeutic measures were unclear). Following a comprehensive biochemical profile, complete blood count, and abdominal and cardiac B-mode ultrasonography, no remarkable abnormalities were observed. To pursue further diagnosis and treatment, the patient attended our department’s outpatient clinic in May 2023.

Throughout the course of the disease, the patient had good spirits. Her diet, sleep, urination, and defecation were normal with no significant weight changes. She had a history of hypertension, but irregularly took antihypertensive medication. She denied any history of infectious diseases, such as tuberculosis and hepatitis B, coronary heart disease, or diabetes. There was no family history of leprosy and the patient had no known drug allergies.

On specialized physical examination, the patient had scattered, variably sized, round, oval, irregular hypopigmented macules across the face, neck, trunk, and extremities. A large infiltrated plaque was noted in the lumbar area along with mild facial and earlobe swelling. The lesions had blurred borders and dry surfaces on some scales (Figures 1A–F). The skin in some lesional areas was slightly indurated, with reduced elasticity. The dorsal surfaces of the hands, lower legs, and ankles showed evident edema with mild pitting features. No thickened nerves were palpable in or around the lesions, and the warm and pain sensations were normal. The patient exhibited normal vision, complete eyelid closure, active blinking, and no conjunctival redness or swelling.
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FIGURE 1
 Pre-treatment clinical images of the patient. (A) Facial examination: Mild swelling of the face and earlobes, with infiltrative pale erythematous macules. (B) Trunk examination: Multiple irregular pale erythematous macules of varying sizes are visible, accompanied by mild swelling. (C) Lumbar and back region: Multiple pale erythematous macules are visible, with a dry surface and fine scales. (D) Another area of the lumbar and back region: Scattered erythematous macules adjacent to the infiltrated plaque. (E) Thigh examination displays several pale erythematous patches with indistinct margins. (F) Ankle examination: Evident pitting edema.


Thickening of the superficial nerves was not observed. Muscle atrophy or ataxia was not observed. The abdominal wall reflexes were normal. No deformities were observed in the extremities. The bilateral biceps brachial, triceps brachial, knee tendon, and Achilles tendon reflexes were normal. The bilateral Babinski, Gordon, and Oppenheim signs were all negative.


Laboratory tests

Electrocardiogram, routine blood and urine tests, liver function, kidney function, electrolytes, and coagulation function were all normal. (HIV) test, syphilis serological reaction test (RPR), and hepatitis B surface antigen test were all negative. Bacterial Index (BI) test results: left eyebrow arch, 2+; right eyebrow arch, 2+; left earlobe, 3+; right earlobe, 3+; skin lesion, 4+. Histopathological examination of skin lesions on the left trunk: Epidermis normal, superficial dermis shows soft edema, dermal appendages are reduced, and there are clusters of tissue cells, foam cells, and lymphocytes infiltrating the blood vessels and appendages. Antiacid staining of the lesion on the left trunk showed positive acid-fast bacilli (Figures 2A–D).
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FIGURE 2
 Histopathological findings. (A) HE staining shows focal histiocyte hyperplasia between the dermal layers of the skin lesions, and a reduction in skin appendages (hematoxylin-eosinstain, original magnification × 4). (B) HE staining reveals that the hyperplastic histiocytes within the dermis surround the remaining skin appendages and nerves (hematoxylin-eosinstain, original magnification × 20). (C) Immunohistochemical staining for CD68 shows that the histiocytes are positive (hematoxylin-eosinstain, original magnification × 20). (D) Under the 40x objective lens, the acid-fast special staining reveals red-stained bacilli (Mycobacterium leprae) within the histiocytes (hematoxylin-eosinstain, original magnification ×40).




Differential diagnosis


	1. Renal or cardiac causes of edema: This patient showed no clinical manifestations of renal or cardiac edema. Auxiliary examinations, such as urine routine, renal function, electrocardiogram, abdominal B-ultrasound, and cardiac ultrasound, are all normal, and thus can be ruled out.

	2. Systemic lupus erythematosus (SLE) is often accompanied by photosensitivity, oral ulcers, hair loss, anemia, fever, and proteinuria. The main pathological changes in the skin tissue are interface dermatitis changes, which can be ruled out.

	3. Syphilis (second stage syphilis): Positive syphilis serological tests (RPR and TPPA) are the basis for diagnosis. In this case, the RPR test result is negative; therefore, it can be ruled out.

	4. Psoriasis: The scales of psoriasis are silver-white, and film phenomenon and punctate bleeding can be observed after scraping. The boundaries of the skin lesions are clear, and there is usually no obvious edema or numbness. Pathological examination showed incomplete keratinization of the stratum corneum, thinning of the granular layer, dilated capillary plexuses in the dermal papilla, and no acid-fast bacilli. The characteristics of the skin lesions and bacterial examination in this case do not support this.



Based on the above examination results and the fact that the patient has been living in a region with a high incidence of leprosy for a long time, the final diagnosis was marginal lepromatous granulomatous leprosy. Subsequently, the patient was transferred to the local disease prevention and control center in Pu’er City for treatment. The patient received standardized multi-bacillary combined chemotherapy (MDT) at the local disease prevention and control center to treat the patient. The local disease prevention and control center established an archive for the patient and conducted monthly follow-up records. Regular reexaminations of leprosy bacilli were conducted for the patient. At the end of the 1-year treatment, that is, in June 2024, the patient’s skin smear was examined for bacteria, with an average BI of 2.0. During the microscopic examination, a small number of intact leprosy bacilli and broken bacilli could be seen. At this time, the inflammation of the patient’s skin lesions decreased, and some areas showed a darker color of the skin lesions. Specific skin lesions are shown in Figures 3A–C. The patient continued to receive combined anti-leprosy chemotherapy. At 21 months of treatment, the patient’s skin smear was reexamined for bacteria again. The test was negative, and the clinical judgment was cured. At this time, the patient’s skin lesions still had obvious pigmentation, and the specific skin lesions are shown in Figures 3D–F.
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FIGURE 3
 Skin manifestations in patients with marginal leprosy during follow-up after treatment. (A–C) Follow-up 1 year after treatment; (D–F) Follow-up 21 months after treatment.





Discussion

Leprosy is a chronic infectious disease caused by Mycobacterium leprae that parasitizes the cytoplasm of macrophages and Schwann cells. Its main pathological features include granuloma formation and neurotropism. It mainly affects the skin and the peripheral nerves. Primary skin lesions usually present as erythema or hypopigmented macules with sensory loss (4). Several leprosy classification methods have been proposed. Rabello was the first to propose a classification system for leprosy, defining the undefined type of leprosy as the early form and introducing the concept of disease polarity - untreated cases can progress to tuberculous or tumor-like types. In 1953, this classification was further expanded, incorporating the less stable ‘boundary type’ subcategory (5, 6). Based on this classification, Ridley-Jopling further refined it, considering the correlations between skin lesion types, bacterial quantities, and cellular immune levels. They expanded the polarity system into five levels, namely leprosy can be classified as tuberculoid leprosy, borderline tuberculoid leprosy with intermediate borderline features, borderline papular leprosy, and papular leprosy. This has become a modern recognized classic classification system (7, 8). In addition, the WHO has developed a simple classification system for field use. Based on the number of skin sores, leprosy is divided into paucibacillary (PB, five or fewer skin sores) and multibacillary (MB, more than five skin sores) (9, 10). Based on this classification method, the patient was diagnosed with multi-bacillary borderline lepromatous leprosy.

Leprosy presents with complex and diverse clinical manifestations and has historically been referred to as the “Great Imitator,” making it difficult to diagnose, especially when patients present with atypical symptoms.

First, When the clinical manifestations of the skin lesions are diverse, such as erythema, papules, nodules, or maculopapular lesions without numbness or sensory abnormalities, misdiagnosis is common. Literature has shown that leprosy may be mistaken for mycosis fungoides, hemophagocy lymphohistiocytosis, sarcoidosis, or systemic lupus erythematosus (11–14). For example, a 55-year-old male presented with copper-colored papular lesions (0.3–0.5 cm in diameter) on the soles and red papules on the lower and upper legs, but no other symptoms, a presentation resembling secondary syphilis, but later considered leprosy (15). Another rare case involved a 36-year-old pregnant woman at 29 weeks of gestation, who developed pruritic papules over her body and large nodular lesions on her lower limbs without itching, initially misdiagnosed as pruritic urticarial papules and plaques of pregnancy (PUPPP) (16).

Second, when skin lesions present as hypopigmented or mildly discolored patches without numbness or inflammation, they may be misdiagnosed as vitiligo, tinea versicolor, or other dermatoses. In one case, a Nigerian immigrant to Italy developed widespread, pruritic, and poorly demarcated hypopigmented patches that tended to coalesce. After immunological, hematological, and allergological tests, biopsy, and empirical antifungal treatment, no definitive diagnosis was made. Only when numbness and sensory loss developed in the legs, and another biopsy with microbiological tests was performed, was the diagnosis of borderline lepromatous multibacillary leprosy confirmed (17).

Third, patients may present without skin lesions, showing only isolated peripheral nerve involvement such as nerve thickening, numbness, or muscle weakness. When only one nerve is affected, it is easily misdiagnosed as peripheral neuritis, nerve compression syndrome, local trauma, or entrapment neuropathy. A neurologist in Italy reported a patient whose primary presentation was inflammatory myopathy, ultimately diagnosed with leprosy (18). A 38-year-old man presented with radiating pain in the right leg and a tender, swollen area below the fibular head with radiation to the lateral leg, no skin lesions, and mild sensory deficit, eventually diagnosed with leprosy (19). In another rare case described by Maurya et al., the patient had only sensory symptoms, such as numbness over the dorsum of the right foot, without detectable muscle weakness or skin lesions. Deep tendon reflexes were normal (20). Studies have shown that 45–60% of leprosy cases involve the muscles, often without obvious symptoms. Pathological changes may be neurogenic or myogenic in nature. Approximately 30% of cases present with myositis, yet only 25% show detectable M. leprae in muscle tissue (21–23).

Fourth, when patients present with other atypical symptoms such as joint pain or synovitis, they may be misdiagnosed with rheumatoid arthritis. Ocular manifestations, such as iritis or keratitis, can be the initial symptoms leading to misdiagnosis. Lymphadenopathy may be mistaken for tuberculous lymphadenitis or lymphomas. In some cases, multisystem involvement occurs, with fever, weight loss, anemia, and skin rashes, making the diagnosis more difficult. One case involved a 43-year-old woman with recurrent fever, superficial lymphadenopathy, and multiple facial and body rashes, without pain, itching, or burning. She also had sensory deficits in the eyes, hands, and feet, although there was no motor dysfunction. The patient was eventually diagnosed (24). Another patient presented with unexplained fever, anemia, wasting syndrome, and neuropathy and was ultimately diagnosed with leprosy (25). These cases suggest that bone marrow involvement should be considered when cytopenia and a positive epidemiological history are observed.

The immune response of the borderline type of leprosy with granulomas lies between the tuberculous type and the tumor type. Previous reported cases have shown the diversity of their clinical manifestations, particularly in terms of edema-related and other atypical symptoms (see Table 1 and Supplementary Table S1 for details) (26–45). The clinical manifestations are somewhat unstable and can transform into either the tuberculous type or the tumor type. In the reported cases of this study, the patients presented with generalized edema as the initial symptom, followed by skin lesions and numbness in the hands and feet as the disease progressed. There have been cases with generalized edema reported in the past, but they were not the initial symptoms. For instance, the case reported by Sujoy Ghosh et al. (32) occurred during the course of the disease. There are also reports of cases where edema appeared in the hands, feet, and limbs as the initial symptom, such as those by Barman KD, Moulick A, and Guerra MG (37, 42, 44). However, no studies have reported cases with generalized edema as the initial symptom. Some of the above reports and this case indicate that edema is one of the clinical symptoms that occur in leprosy patients, especially in the form of swelling in the hands and feet, and generalized edema can also occur in leprosy patients.


TABLE 1 Atypical clinical manifestations involving edema in previously reported cases of borderline lepromatous leprosy.


	Author
	Age (yrs)
	Year
	Initial symptoms
	Other accompanying symptoms

 

 	Li Lu et al. (this case) 	52 	2025 	Generalized edema involving the face, trunk, and extremities, accompanied by mild numbness in the hands and feet. 	Erythema emerging on the lumbar region (with mild pruritus) and progressively spreading to the extremities, buttocks, abdomen, back, neck, and face; aggravated numbness in the hands and feet; scattered, variably sized hypopigmented macules; a large infiltrated plaque in the lumbar area; mild facial and earlobe swelling; pitting edema on the dorsal surfaces of the hands, lower legs, and ankles; dry, scaly skin lesions with blurred borders and slightly indurated lesional areas.


 	Ghosh et al. (32) 	27 	2010 	The sensation in both forearms has weakened. 	The condition has progressed, with generalized swelling (not the initial symptoms); red scaly patches on both legs and forearms; swelling of the palate, with two papular nodular lesions on the hard palate, approximately 1 cm in size, without pain, no bleeding, and no purulent discharge.


 	Fernando et al (37) 	48 	2024 	Edema of both lower extremities. 	"Fish-scale-like" rashes on both hands and feet.


 	Moulick et al (42) 	23 	2013 	Non-pitting edema of the limbs 	Associated with arthritis of the wrist, elbow, ankle and knee; accompanied by diffuse scaly skin lesions (ichthyosis)


 	Guerra et al (44) 	68 	2019 	Joint pain and swelling in the limbs 	With swelling and pain in both bilateral MCPJ, PIPJ, tarsometatarsal joints and metatarsophalangeal joints; localized edema in both hands and feet; gradually developing loss of sensitivity in the form of glove and sock patterns; and red patches/purple patches with papules and plaques in the trunk and limbs.





MCPJ, metacarpophalangeal joints; PIPJ, proximal interphalangeal joints.
 

This may result from early immune responses involving a Th17/Treg imbalance, which leads to the release of inflammatory mediators. These mediators cause local vasodilation and increased vascular permeability, resulting in fluid leakage into interstitial tissues and subsequent swelling. Studies suggest that leprosy patients have reduced suppressive activity of regulatory T cells (Tregs) and increased activity of T helper 17 (Th17) cells. Th17 cells secrete cytokines like IL-17, IL-21, and IL-22, which promote neutrophil infiltration and inflammatory swelling (46–48). In addition, immune complex deposition in vessels contributes to further inflammation and secondary vasculitis, damaging vessel walls, impeding venous return, and preventing metabolic waste removal, thus worsening edema (49–51). These mechanisms may explain the facial, trunk, and limb edema observed in the present case, which may be misdiagnosed as cardiac or renal causes of edema.

Beyond edema, borderline lepromatous leprosy can present with various other atypical symptoms, such as skin ulcers, nerve thickening, ocular involvement, testicular pain, nasal congestion, and nipple abnormalities, which are summarized in Supplementary Table S1 for comprehensive reference.



Patient insights and recommendations

Although leprosy is curable and preventable, its historical stigma persists, fueling public misunderstandings and discrimination. This psychological burden often delays or deters patients from seeking care. To mitigate these challenges, a multi-faceted strategy is essential.


Patient-centered support

Designated leprosy treatment centers integrate disease counseling and psychological interventions into routine care, helping patients cope with stigma. Additionally, fostering patient support networks (e.g., peer groups) empowers individuals to share experiences and rebuild confidence.



Community and policy interventions

Public education campaigns—leveraging media, online platforms, and intensified outreach during events like World Leprosy Day—disseminate key messages: leprosy is treatable, non-feared, and preventable. Concurrently, strengthened policies (medical assistance, living subsidies, and legal protection of patients’ rights) alleviate economic burdens and combat social exclusion, facilitating patients’ reintegration.

For clinicians: In endemic regions, unexplained edema/erythema warrants proactive assessment of sensory deficits, coupled with skin biopsy and acid-fast staining. For health authorities: Establish joint screening mechanisms for leprosy and mimicking conditions (e.g., renal disease, rheumatism) to improve early detection and reduce misdiagnosis.




Conclusion

These cases demonstrate the diversity and complexity of the clinical manifestations of leprosy. Although the prevalence of leprosy worldwide is currently low, with ease of international travel, it is still possible for leprosy cases to occur anywhere. This requires clinicians to enhance their understanding of the various presentations of leprosy and to be well prepared for diagnosis.
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