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Abstract
Background: The Carpal Tunnel Syndrome (CTS) caused by atypical infectious is a therapeutic and diagnostic challenge. Because non-
specific clinical presentation often results in misdiagnosis and incorrect therapy, failing to elicit an accurate exposure.

Case presentation: This article reports a case of deep infection leading to CTS manifestations. A male patient was admitted for numbness 
and pain of the left hand. Left carpal tunnel release, median nerve decompression, synovectomy of the carpal tunnel were performed. 
Inflamed synovium and effusion were submitted for bacterial culture and metagenomic Next-Generation Sequencing (mNGS). The causing 
pathogen was identified as Arthrinium phaeospermum and the patient recovered after surgical debridement and 10 months of antimicrobial 
therapy. 

Conclusion: Diagnosis of fungi infection of the hand is challenging as the presentation mimics other conditions without much histological 
findings. NGS is proposed of great importance adjunctive diagnostic approach for identifying atypical infectious quickly.
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Introduction
Carpal Tunnel Syndrome (CTS) is the most common peripheral 

nerve compression disorder, caused by idiopathic carpal transverse 
ligament thickening, synovial hypertrophy, etc. [1]. In addition, 
CTS caused by secondary infection of atypical bacteria such as 
mycobacterium tuberculosis, non-tuberculous mycobacteria and fungi, 
is a therapeutic and diagnostic challenge. Because the infection is rare 
and often fails to elicit a history of traumatic exposure [2].

Arthrinium phaeospermum is a globally distributed conditional 
pathogenic fungus with a wide host range, mainly in plants, and can 
also lead to skin lesions in humans and animals [3]. In 1990, Rai 
reported the first case of human skin infection with this pathogen [4]. 
Subsequently, four cases of human infection with A. phaeospermum 
were clinically reported, all of them were superficial skin infections 
occurring in mainland China [5-8]. This article reports a case of deep 
infection leading to CTS manifestations, the causing pathogen was 
identified as A. phaeospermum by Metagenomic Next-Generation 
Sequencing (mNGS) and culture, and the patient recovered after 
surgical debridement and 10 months of antimicrobial therapy. The 
following report discussed the diagnosis and treatment process for this 
rare case of A. phaeospermum infection presented with acute CTS.

Case Presentation
A 64-year-old patient lives in coastal area. He was hospitalized for 

“numbness and pain in the 1-4 fingers of the left hand for 3 weeks”. 
He had no obvious inducing factors, the pain radiated from finger to 
the palm, worsen at night, affecting his sleep. Antibacterial therapy was 
given in the local hospital without obvious effect. Medical history was 
unremarkable except a habit of alcohol consumption. 

Physical examination showed mild swelling of the left wrist, elevated 
skin temperature, mild atrophy of the thenar major muscles of the left 
palm, tenderness over the wrist and numbness over 1-4 fingers, along 
with positive Tinel’s sign and Phalen’s test. The finger flexion movement 
was restricted (Figure 1). Pain score VAS: 6 points.

Investigations

The radiolographic imaging of the chest, hand and wrist were 
non-specific, as were the laboratory tests. EMG demonstrated slowed 
median nerve conduction velocity at the left wrist, abductor policies 
brevis motor unit potential amplitude 2.1 mV, latency 4.5 ms, which 
indicated CTS.

Figure 1: Before surgery, the finger flexion movement was restricted.
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Treatment

The patient underwent left carpal tunnel release, and a synovectomy 
of carpal tunnel and forearm. About 1 ml of yellow exudate was 
observed in the carpal tunnel. The inflamed proliferative synovium 
was adherent to the flexor tendons. The median nerve was compressed 
and flattened, with congestive changes of the epineurium. The exudate 
and inflammatory synovial tissue were sent for routine bacterial 
culture, mycobacterial culture, pathology and mNGS, respectively. 
Then we performed thorough debridement of the inflamed synovium. 
Cefoperazone Sodium and Sulbactam Sodium 1.5 g iv q12h was 
performed postoperatively.

On the second day, mNGS reported A. phaeospermum infection. 
Fungal growth was reported in the culture, consistent with the 
characteristics of A. phaeospermum later. Histopathology showed 
chronic synovitis with non-caseating granulomas, inflammatory cell 

infiltrate with proliferating capillaries (Figure 2).but there was no 
fungus was observed by special staining.

The previous antibiotic was discontinued and Fluconazole 200 mg 
twice daily was prescribed. At the 6-week postoperative follow-up, 
numbness and pain in the patient’s left hand were significantly relieved 
and the range of motion of fingers showed improvement compared to 
preoperative status. There was mild swelling of the wrist, and limited 
ability to make a fist with the fingers (Figure 3). Two months after 
surgery, patient changed his medicine to Terbinafine in a local hospital. 
There was no significant relief of wrist redness and swelling and patient 
complained of gastrointestinal symptoms one month later. Thus 
Terbinafine was replaced with oral Fluconazole again (with a change in 
manufacturer). There was only occult swelling in the wrist and no signs 
of recurrence were observed at 6-months follow up. At the 10 month, 
the patient restored almost full range of motion of the hand activity 
without any symptom (Figure 4).

Figure 2: There is prominent synovial hyperplasia characterized by the development of nodular structures, with a notable infiltrate comprising lymphocytes, plasma 
cells, and foam cells evident upon microscopic examination. The presence of these cellular constituents suggests an active inflammatory process within the synovium.

Figure 3: There was mild swelling of the wrist, and limited ability to make a fist with the fingers at the 6 weeks follow-up.
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Figure 4: At the 10 month, the patient made almost full recovery of the motion rage without any symptom.

CTS secondarily. Mascola JR reviewed documented infectious causes 
of CTS, such as common bacteria, mycobacterium tuberculosis, 
atypical mycobacteria, and fungi. For those atypical infections, non-
specific clinical presentation may lead to misdiagnosis and delayed 
therapy, even incorrect treatment [14]. Compared with mycobacterial 
infections, fungal infections such as Coccidioides immitis, Sporothrix 
schenckii. have a higher tendency of recurrence. Most patients begin to 
suspect infection when they see a large amount of inflamed proliferative 
synovium during surgery. Moreover, special cultures take 4-6 weeks or 
longer, causing more difficulties for treatment. After diagnosis, targeted 
antimicrobial treatment needs to last for months. 

This patient has been taking oral fluconazole for nearly one year 
and eventually recovered. Currently there is no sign of recurrence. We 
performed mNGS of the cultured strain, and the results showed that the 
fungal genome contains abundant gene clusters encoding carbohydrate 
active enzymes, effector proteins and secondary metabolism-related 
genes, some of which are related to pathogenicity. It indicates that A. 
phaeospermum may have been involved in the infection process of the 
lesion tissue through its metabolic products and effector proteins. 

Unlike pyogenic infections, fungal and mycobacterial infections 
are more likely to be overlooked in clinics [15,16]. Clinical reports of 
A. phaeospermum infection are rare. It is an opportunistic pathogen 
that tends to invade immunocompromised populations. This patient 
had nothing special but living in where suitable for bamboo and other 
agriculture. Given that A. phaeospermum can lead to withering disease 
of hybrid bamboo [8], it reminds us that we should increase awareness 
of this pathogen and strengthen fungal culture and identification of 
surgical samples to avoid misdiagnosis. Regarding treatment, thorough 
removal of inflamed synovium combined with postoperative antifungal 
treatment is currently the consensus treatment plan. When selecting 
antifungal drugs, hand surgeons should consult opinions from 
infectious disease specialists to achieve adequate dosage and duration 
as much as possible [14].

Application of mNGS in the diagnosis of infectious diseases

Traditional pathogen culture and morphological identification 
require a certain amount of time, and some pathogens are difficult to 
culture, causing some limitations. In recent years, the development of 
mNGS technology has brought new opportunities for the diagnosis 

Discussion
Biological characteristics of A. phaeospermum

A. phaeospermum belongs to the Ascomycota and can cause diseases 
in various plants. It is widely present in the environment. Khan et al., 
first confirmed it as a phytopathogenic fungus in 1980 [9]. Zhu et al., 
first proved that it could lead to withering disease of hybrid bamboo [10-
12]. It is also one of the conditional pathogenic fungi causing cutaneous 
fungal diseases in humans and animals. Zhao Yaoming’s research 
confirmed that A. phaeospermum could infect rabbits, cavy and mice, 
damage hair follicles and sebaceous glands, and produce liposoluble 
toxins leading to skin damage [11]. In addition, Bloor et al., found that 
A. phaeospermum could produce aromatic acids when infecting the 
human body [11,12], and Rai et al., first isolated A. phaeospermum from 
the skin lesions of patients [4]. In immunocompromised populations, 
fungi can occasionally cause deep hand tissue infections, which have 
been reported in individual cases, but not the A. phaeospermum. And 
this patient had no other evidence of immunodeficiency except a long 
history of alcohol drinking. 

In recent years, many studies have confirmed that it can produce 
various secondary metabolites and enzymatic proteins involved in 
pathogenesis. Li et al., discovered that A. phaeospermum could produce 
a protein toxin that increases mitochondrial lipid peroxidation, inhibits 
respiration, and plays an important role in its pathogenicity. But the 
specific virulence-related genes and mechanisms of action need further 
in-depth study [12,13]. 

Characteristics of CTS caused by infection

The carpal tunnel is a narrow anatomical canal. In addition to the 
median nerve, there are also nine flexor tendons inside the carpal tunnel 
cavity. Any inducing factor that alters the structures in the carpal tunnel 
can compress the median nerve, leading to characteristic symptoms 
with pain or paresthesias in radial and a half fingers and weakness or 
muscle atrophy of the thenar major [3]. 

Local inflammation is also involved in the occurrence of CTS. 
Acute or chronic local inflammation caused by infection may stimulate 
proliferation of the carpal tunnel contents, compressing the nerves 
indirectly. Infectious CTS is relatively rare, with most cases caused by 
Staphylococcus, which can lead to purulent tenosynovitis and cause 
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of infectious diseases, and has been widely used in the detection of 
bacterial and viral infections [17]. Genomic sequencing can detect all 
pathogen information in body fluid and tissue samples by non-specific 
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detection of unknown pathogens. This provides strong support for the 
diagnosis of infectious diseases. In this case, mNGS (Figure 5) quickly 
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Figure 5: mNGS result of the patient’s synovium tissue. Mapping of Arthrinium 
phaeospermum  reads to the genome community in synovium tissue sample.

Conclusion
A. phaeospermum can cause multiple system infections in plants 

and animals, and its pathogenic mechanism is related to the secreted 
toxins and enzymes. This case suggests that A. phaeospermum can also 
stimulate synovial hyperplasia in the carpal tunnel, leading to the rare 
fungal CTS. Its clinical manifestations are similar to mycobacterial 
infections, and are very easily overlooked clinically. For abnormal 
inflammatory hyperplastic synovial changes found during surgery, 
timely bacteriological testing should be performed. The current mNGS 
technology technique allows rapid detection of pathogens, avoiding 
misdiagnosis and mistreatment.
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