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	 Patient:	 Male, 48-year-old
	 Final Diagnosis:	 Charcot’s arthropathy
	 Symptoms:	 Painless joint destruction complicated by infection
	 Clinical Procedure:	 —
	 Specialty:	 Orthopedics and Traumatology

	 Objective:	 Rare disease
	 Background:	 Charcot neuroarthropathy (CN) is a rare and easily misdiagnosed neuropathic arthropathy, often secondary to 

conditions such as syringomyelia and diabetes mellitus. Its clinical course is insidious, making early diagnosis 
challenging, and the presence of infection further complicates management.

	 Case Report:	 This article reports a case of a 48-year-old male patient with elbow CN and secondary infection due to syrin-
gomyelia. The patient presented with swelling, erythema, and elevated skin temperature of the left elbow, but 
without significant pain. Imaging studies revealed elbow dislocation accompanied by extensive bony destruc-
tion. Laboratory test results showed a markedly elevated high-sensitivity C-reactive protein level (62.10 mg/L), 
and bacterial culture identified Staphylococcus aureus infection. After thorough debridement, the patient was 
treated with vacuum sealing drainage (VSD) combined with intravenous vancomycin for infection control. 
Following 2 sessions of VSD therapy, the infection was effectively controlled, with good granulation tissue for-
mation, significant reduction in joint swelling, and negative bacterial culture results. At the 6-month follow-
up, the elbow remained stable without signs of recurrent infection; the patient reported mild pain and limited 
range of motion, and definitive reconstructive surgery was deferred due to ongoing risk of infection and pa-
tient preference.

	 Conclusions:	 This case suggests that early and thorough debridement combined with VSD is an effective local treatment 
strategy for CN patients with infection. This approach aids in infection control and promotes wound healing, 
thereby creating favorable conditions for subsequent functional recovery. VSD, through continuous negative 
pressure drainage and irrigation, effectively removes necrotic tissue and exudate, improves local microcircula-
tion, and demonstrates good application value in managing CN-related infections.
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Introduction

Charcot neuroarthropathy (CN) is a rare and easily misdiagnosed 
clinical condition. It manifests with diverse clinical presenta-
tions, commonly including redness, swelling, and elevated skin 
temperature of the soft tissues around the affected joint, often 
without significant pain. The disease is named after the French 
neurologist Jean Martin Charcot, who first described progres-
sive joint destruction in patients with tabes dorsalis [1]. Further 
research into the disease has revealed that conditions such as 
diabetes mellitus, alcoholism, rheumatoid arthritis, syphilis, 
syringomyelia, tabes dorsalis, and heavy metal poisoning can 
contribute to the development of CN. Due to the current lack 
of specific diagnostic markers, the diagnosis of CN primarily re-
lies on patient history, clinical presentation, and imaging stud-
ies. Beyond early diagnosis, timely and appropriate treatment 
is crucial for managing the onset and progression of CN, pre-
venting complications such as severe joint deformity and soft 
tissue ulcers, and averting major adverse outcomes like am-
putation. Despite advances in understanding, CN complicated 
by infection remains a particularly challenging clinical scenar-
io, especially when involving the upper extremity, where func-
tional demands are high and surgical options are limited. We 
report the diagnosis and treatment process of a patient with 
elbow CN following an infection, with an emphasis on the role 
of vacuum sealing drainage (VSD) in infection management.

Case Report

A 48-year-old Chinese man presented with swelling and lim-
ited mobility in his left elbow joint for over 10 days. The pa-
tient reported that more than 10 days earlier, he had devel-
oped redness, swelling, and increased skin temperature in the 
left elbow joint without an obvious cause and without signif-
icant pain. Subsequently, the redness and swelling gradual-
ly worsened and was accompanied by restricted joint move-
ment. During this period, he visited a local hospital, where he 
received a diagnosis of CN and syringomyelia and was treated 
with debridement and drainage. The patient had a known his-
tory of syringomyelia for approximately 5 years, with associ-
ated sensory deficits in the bilateral upper extremities, which 
likely contributed to the delayed recognition of joint pathology.

After admission, magnetic resonance imaging (MRI) and X-ray 
examinations of the elbow joint were performed. The results in-
dicated alterations in the elbow bone structure and surround-
ing soft tissues, suggestive of CN complicated by infection, ac-
companied by elbow dislocation (Figure 1A-1C). MRI revealed 
extensive bone marrow edema, joint effusion, and periarticu-
lar soft tissue swelling, consistent with Eichenholtz stage I to 
II disease. Concurrently, laboratory test results showed a high-
sensitivity C-reactive protein level of 62.10 mg/L (reference 

range: 0-3 mg/L), and bacterial culture of the drainage fluid 
identified Staphylococcus aureus infection. Antibiotic suscep-
tibility testing confirmed sensitivity to vancomycin, guiding 
subsequent antimicrobial therapy.

To control the infection, debridement of the affected limb was 
performed. Upon removal of the previous drainage device, a 
significant amount of pus and purulent material was observed 
in the elbow joint (Figure 1D, 1E). Extensive destruction of the 
elbow bone was noted, with the elbow joint having lost its orig-
inal anatomical structure and being dislocated. After thorough 
debridement, including removal of necrotic tissue and purulent 
material, the joint was irrigated alternately with povidone-io-
dine, hydrogen peroxide, and normal saline. No external fixa-
tion device was applied during this stage, as the primary goal 
was infection control; joint reduction was deferred due to the 
risk of persistent infection and the tenuous condition of the 
surrounding soft tissues.

A VSD system (Wuhan VSD Medical Science & Technology Co, 
Ltd, China) was applied for continuous irrigation and drain-
age. The negative pressure was set at -125 mmHg, with con-
tinuous suction. Irrigation was performed using normal saline 
at a rate of 30 mL/h. The VSD system was selected to provide 
sustained negative pressure, promote granulation tissue for-
mation, and reduce bacterial load through continuous irriga-
tion. Postoperatively, based on drug sensitivity results, intra-
venous vancomycin was administered at a dose of 1 g every 
12 hours, adjusted for renal function, with therapeutic drug 
monitoring to ensure adequate trough levels. After 6 days, the 
patient’s symptoms, including limb redness, swelling, and ele-
vated skin temperature, showed improvement.

The VSD device was then removed to assess wound healing. 
The wound exhibited good blood supply with formation of 
bright red granulation tissue. Fluid from the joint cavity was 
collected for bacterial culture, and the wound was again irri-
gated with povidone-iodine, hydrogen peroxide, and normal 
saline (Figure 1F). After satisfactory cleaning, the wound was 
appropriately sutured (Figure 1G), and a new VSD device was 
applied for continued irrigation and drainage (Figure 1H). The 
second VSD session lasted 7 days, during which the negative 
pressure was maintained at -125 mmHg, and irrigation con-
tinued at 30 mL/h. Seven days later, significant improvement 
in elbow swelling was observed, and bacterial culture showed 
no significant bacterial growth. The VSD device was removed. 
The surgical incision was healing well, with no redness, swell-
ing, or abnormal discharge. The wound was disinfected and 
dressed with sterile gauze (Figure 1I).

At the 6-month follow-up, the patient had no recurrent signs of 
infection. The elbow remained stable, although range of motion 
was limited to approximately 30° of flexion-extension arc (from 
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Figure 1. �(A-C) Magnetic resonance imaging and digital radiography examination of the elbow joint before surgery, showing elbow 
Charcot neuroarthropathy with infection and elbow dislocation. (D, E) Preoperative wound condition of elbow joint and soft 
tissue pathological results sent for examination. (F-I) Two vacuum scaling drainage treatment processes and prognosis.
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20° to 50° of flexion). The patient reported mild pain (visual an-
alog scale score 2/10) and was able to perform activities of daily 
living with the contralateral upper extremity compensating for 
the limited elbow motion. No definitive reconstructive surgery 
had been performed, as the patient preferred to delay interven-
tion due to the risk of recurrent infection and functional trade-
offs. Shared decision-making included discussions comparing 
elbow arthrodesis and resection arthroplasty, with the patient 
opting for conservative management with continued follow-up.

Discussion

This case presented a challenging scenario: a patient with CN 
of the elbow complicated by secondary infection, extensive 
bone destruction, and joint dislocation. The primary clinical 
challenge was to achieve infection control while preserving the 
potential for future functional reconstruction. The decision to 
use VSD following debridement was based on its ability to pro-
vide continuous negative pressure, remove exudate, and pro-
mote granulation tissue formation, which is particularly ben-
eficial in infected joint cavities with compromised soft tissue.

VSD offers several advantages over traditional open drainage 
or antibiotic-impregnated beads. It maintains a closed, moist 
environment, reduces the risk of secondary contamination, and 
improves local microcirculation by reducing edema [4,5]. In the 
present case, the negative pressure was set at -125 mmHg, 
which is commonly used for deep joint infections to ensure ad-
equate drainage and tissue adherence. Continuous irrigation 
with normal saline helped dilute bacterial load and maintain 
patency of the drainage system. However, VSD also has lim-
itations, including high cost, the need for specialized equip-
ment, and reduced patient mobility during treatment. These 
factors should be considered when selecting this modality, 
particularly in upper extremity cases in which patient mobili-
ty may be less restricted than in lower extremity applications.

After infection control, the question of definitive management 
remained. As found in our review of the literature, joint ar-
throplasty in patients with CN is associated with high compli-
cation rates, including periprosthetic joint infection, disloca-
tion, and aseptic loosening [9]. For the elbow, arthrodesis may 
represent a more reliable option in the setting of neuropath-
ic arthropathy, as it provides stability at the expense of mo-
tion. Resection arthroplasty is an alternative but can result in 
significant instability in a neuropathic joint. In this case, VSD 
served as a bridge therapy to achieve a clean wound, allow-
ing time for shared decision-making regarding definitive recon-
struction vs long-term bracing. At 6 months after treatment, 
the patient remained infection-free and opted for conserva-
tive management, highlighting the importance of patient-cen-
tered decision-making in CN management.

The pathogenesis of CN is increasingly understood as involv-
ing an imbalance between osteoclast and osteoblast activity, 
driven by pro-inflammatory cytokines such as tumor necrosis 
factor a and interleukin 1b [4,5]. Imaging remains central to 
diagnosis, with MRI offering higher sensitivity than X-rays in 
detecting early bone marrow edema. The Eichenholtz classifi-
cation continues to guide staging, with stage I characterized 
by fragmentation and dislocation [6]. In this case, the patient 
presented with advanced-stage disease, underscoring the im-
portance of early recognition. The presence of infection further 
complicates staging and treatment, as inflammatory changes 
can mimic or exacerbate CN-related bone destruction.

Infection management in CN requires a multidisciplinary ap-
proach involving orthopedic surgeons, infectious disease spe-
cialists, and wound care teams. The use of VSD in this set-
ting is supported by its ability to achieve negative pressure 
wound therapy in complex anatomical regions such as the el-
bow, where joint contours can pose challenges for tradition-
al dressings. Compared with open drainage, VSD reduces the 
frequency of dressing changes, thereby minimizing patient dis-
comfort and the risk of nosocomial infection. However, careful 
monitoring is required to ensure adequate irrigation flow and 
to prevent clogging of the drainage system, which can com-
promise therapeutic efficacy.

While the literature review on CN pathogenesis and diagno-
sis is extensive, the focus of this discussion is on the manage-
ment of infection in CN. The present case demonstrates that 
VSD, when combined with thorough debridement and appro-
priate antibiotic therapy, can effectively control infection and 
create favorable conditions for subsequent functional con-
siderations. Future studies should explore the optimal neg-
ative pressure settings, irrigation protocols, and duration of 
VSD therapy specifically in infected neuroarthropathic joints, 
as current evidence is largely extrapolated from diabetic foot 
and posttraumatic infections.

The limitations of this case report include the single-patient 
nature, lack of long-term follow-up beyond 6 months, and the 
absence of comparative data with alternative drainage tech-
niques. Additionally, functional outcome assessment was lim-
ited to range of motion and pain scores, without validated 
elbow-specific outcome measures. Nonetheless, this case pro-
vides valuable insights into the practical application of VSD in 
a complex infected CN scenario.

Conclusions

We present a case of elbow CN with secondary infection suc-
cessfully managed with thorough debridement and VSD thera-
py. This approach enabled infection control and wound healing, 
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providing a stable foundation for long-term management. VSD 
is a valuable tool in managing infected CN lesions, although 
careful patient selection and consideration of definitive surgi-
cal options remain essential. A multidisciplinary approach and 
shared decision-making are critical in achieving optimal out-
comes in this challenging patient population.
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