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Abstract

Knee septic arthritis caused by Stenotrophomonas maltophilia (S. 
maltophilia) was very rare in immunocompetent group but was ob-
served in a series of post-arthroscopy patients in our hospital. This 
study aimed to report the clinical course and treatments of the infec-
tions and the investigation of the incidents. One patient who under-
went knee arthroscopy exhibited serious knee septic arthritis 17 days 
postoperatively. Later, three more similar patients were also suspect-
ed of knee infection. Investigation was initiated by interviews with 
personnel and reviews of medical records. All instruments associated 
with arthroscopy were subsequently sampled and tested. While no 
abnormalities were revealed in medical personnel and records, posi-
tive culture of S. maltophilia was found on one arthroscope, used in 
all four infected patients. No violations were found in sterilization 
processes. The contaminated arthroscope was proven loss of airtight-
ness subsequently. For infection treatment, double or triple therapy of 
levofloxacin, sulfamethoxazole-trimethoprim, and minocycline was 
administered, with additional debridement performed in one patient. 
By retrospective survey, another three patients were suspected of in-
fection out of the total 19 patients who underwent knee arthroscopy 
in last 4 weeks. After intervention, all involved patients recovered. 
Although S. maltophilia is a rare cause of knee septic arthritis, it can 
still occur and even lead to nosocomial outbreaks through instrument-
related transmission. Sulfamethoxazole-trimethoprim, levofloxacin, 
and minocycline remain the treatment of choice, despite the rising 
global resistance rates. Although hydrogen peroxide gas plasma steri-
lization serves as a fast and effective method for instrument steri-
lization in arthroscopy, maintaining good arthroscope condition and 
airtightness ensures success, which warrants periodic checks.
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Introduction

Stenotrophomonas maltophilia (S. maltophilia) is an oppor-
tunistic aerobic gram-negative bacillus widely distributed in 
water, soil, and plants. In hospital settings, it is frequently 
isolated from various sources such as medical equipment, tap 
water, and ventilators, posing risk on nosocomial infections in 
compromised patients. Over the past decades, the incidence 
of S. maltophilia infections has been on the rise, making it an 
emerging multidrug-resistant opportunistic pathogen globally 
[1, 2].

S. maltophilia is commonly associated with respiratory 
system in form of tracheobronchitis or pneumonia [3]. Other 
forms of infection may involve urinary tract, biliary system, 
and gastrointestinal system [1]. Bone and soft tissue infec-
tions are less prevalent, with a few cases reported in individu-
als with a history of trauma and skin lesions [4-6]. Notably, 
instances of knee septic arthritis attributed to S. maltophilia 
are very rare. Only a minimal number of cases have been 
reported [7].

In a recent discovery, a series of immunocompetent 
patients were found to be infected with S. maltophilia at the 
surgical site following knee arthroscopy. This study aimed to 
report the clinical presentation, disease course, and treatment 
of S. maltophilia-related knee septic arthritis, as well as to in-
vestigate how an infection outbreak occurred within a routine 
clinical setting.

Case Reports

Investigations

Onset of incidents

1) Case 1

A 23-year-old male patient revisited the outpatient depart-
ment, and this date was designated as day 0 for subsequent 
reference. Seventeen days earlier, he had undergone arthro-
scopic partial lateral meniscectomy and medial meniscus re-
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pair in the left knee. During examination, he presented with 
a swollen, hot, and painful knee, accompanied by a fever of 
approximately 38.5 °C. These symptoms had emerged 5 days 
postoperatively and had worsened until the revisit. Arthro-
scopic incisions had healed satisfactorily, and the surround-
ing skin was intact.

Initial blood tests showed a normal white blood cell count 
and a significantly elevated C-reaction protein of 87.25 mg/L. 
A knee arthrocentesis was performed, yielding 80 mL of pale 
red, cloudy joint fluid (Fig. 1a). The sample was immediately 
tested for gram stain and bacterial culture, but cell count was 
not performed.

Knee septic arthritis was highly suspected for case 1. An 
arthroscopic debridement was performed on day 1, revealing 
extensive red, edematous synovium. A large amount of necrot-
ic tissue and purulent secretion were also observed. Despite 
widespread inflammation throughout the joint cavity, the ar-
ticular cartilage appeared intact (Fig. 2). Samples were col-
lected for biopsy, followed by a thorough joint debridement. 
Continuous irrigation and drainage were implemented for 1 
week. Cefepime-sulbactam (3.0 g/8 h) was administered em-
pirically. Although the patient experienced relief from fever 
and knee pain over the following days, the symptoms wors-
ened again on day 5. Microbiological analysis reported a posi-
tive culture of S. maltophilia on the same day. On day 7, the 
antibiotic protocol was modified to levofloxacin (0.5 g/day) 
and sulfamethoxazole-trimethoprim (SMZ-TMP) (0.96 g/8 h). 
Subsequent bacterial culture from the drainage necrosis again 
confirmed the presence of S. maltophilia.

Figure 1. The joint fluid of two infected patients through knee arthro-
centesis. (a) Case 1. (b): Case 2.

Figure 2. Arthroscopic presentation of knee septic arthritis of Stenotrophomonas maltophilia. (a) Infrapatellar fat pad and medial 
part of intercondylar notch. (b) Suprapatellar bursa. (c) Lateral compartment. (d) Medial compartment. ACL: anterior cruciate liga-
ment; LFC: lateral femoral condyle; LM: lateral meniscus; MFC: medial femoral condyle; MM: medial meniscus.
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2) Case 2

A 41-year-old female patient underwent arthroscopic partial lat-
eral meniscectomy on day 4. For the following 3 days, she ex-
perienced improved mobility, with relieved knee pain and lock-
ing. However, on day 8, the affected knee became increasingly 
swollen. On day 9, she reported worsening knee pain, increased 
swelling, and fatigue, accompanied by a body temperature rise 
to 37.1 °C. Knee arthrocentesis yielded 50 mL of bloody yet 
slightly turbid fluid (Fig. 1b). A regimen of ceftriaxone (2 g/24 
h) and SMZ-TMP (0.96 g/12 h) was applied. However, on day 
10, the knee swelling recurred, and the body temperature rose to 
37.5 °C. The surgical incisions remained clean and dry.

3) Case 3

A 24-year-old male patient underwent anterior cruciate liga-
ment reconstruction (ACLR) and medial meniscus repair on 
day 2. On day 4, he experienced a low-grade fever of 37.3 
°C. The temperature increased to 37.8 °C and knee swelling 
persisted for the next 2 days. On day 6, knee arthrocentesis 
was performed, extracting 20 mL of bloody joint fluid. Empiri-
cally, ceftriaxone (2.0 g/24 h) was administered. The patient 
continued to have a low-grade fever of 37.5 °C until day 8. On 
day 9, microbiological analysis reported a positive culture of 
S. maltophilia from the arthrocentesis fluid. The surgical inci-
sions remained clean and dry.

4) Case 4

A 44-year-old female patient underwent arthroscopic partial 
medial meniscectomy on day 5. Until day 8, she exhibited no 
discomfort, and her body temperature remained normal. How-
ever, on day 9, significant swelling and warmth were observed 
in the knee, along with a slight increase in knee pain. The sur-
gical incisions remained clean and dry. The patient declined 
knee arthrocentesis and antibiotic treatment.

Respond and investigation

Since four post-arthroscopy patients displayed signs of knee 
infection within a short timeframe, and two of them tested 
positive for S. maltophilia, a potential outbreak of nosocomial, 
arthroscopy-related surgical site infection was suspected. All 
planned arthroscopic surgeries were halted consequently.

Investigation was initiated by interviews with associated 
medical personnel, including surgeons, surgical assistants, 
anesthetists, and nurses. Records of patients, surgeries, and 
nursing care were reviewed. On day 10, comprehensive sam-
pling of instruments was conducted on those undergoing low-
temperature sterilization (e.g., arthroscope, shaver handpiece, 
light cable) and those subjected to steam autoclave steriliza-
tion (e.g., metal instruments and devices). In cases of luminal 
or complex-shaped devices, multiple samples were taken from 
various sites to ensure thorough evaluation.

Investigation results

Interviews with personnel and reviews of record revealed no 
abnormalities. However, on day 11, microbiology reported 
positive S. maltophilia culture from one of the four arthro-
scopes used (Smith&nephew, 4 mm 30°, REF 72202087, initi-
ated use in 2019). No further positive cultures were discovered 
on the other instruments until day 16 (Table 1). A retrospective 
review of the contaminated arthroscope revealed its usage in 
all four infected patients. For case 1, the arthroscope was uti-
lized in both the original and debridement operations.

Response and treatment

Systematic management

A meticulous examination of sterilization equipment, supplies, 
and processes was subsequently undertaken. Logs and surveil-
lance footage of instrument reprocessing were scrutinized, and 
reprocessing workers and supervisors were interviewed. In 
our facility, hydrogen peroxide gas plasma (HPGP) sterilizers 
were utilized for all rigid endoscopes, including arthroscopes. 
The investigation into sterilization processes found no viola-
tions against requirements. For further tests, the contaminated 
arthroscope was subjected to steam autoclave sterilization and 
subsequently resampled twice alongside other instruments. No 
positive cultures were found in the subsequent tests. However, 
a closer examination of the contaminated arthroscope revealed 
damage, particularly a blurring and foggy field of view, likely 
caused by steam leak-in during autoclave. Records indicated 
that the arthroscope had undergone glass replacement months 
ago. Visual inspection uncovered intact object glasses with a 
few light scratches and slight deformation with potentially en-
larged gap at the metallic junction site of the scope body and 
object glasses (Fig. 3). This contaminated arthroscope was sub-
sequently suspended from use permanently. Arthroscopic opera-
tions resumed on day 25 after two rounds of instrument sam-
pling and tests. HPGP sterilization continued for the remaining 
arthroscopes, and no further adverse events have occurred since.

Retrospective telephone interviews were conducted with 
all arthroscopic patients from 6 weeks before day 0. Remark-
ably, no patients before day -17 (the day case 1 underwent 
meniscectomy and meniscus repair) exhibited infectious phe-
nomena, including those on whom the contaminated arthro-
scope was used. Consequently, case 1 appeared to be “patient 
zero.” Since that date, a total of 19 patients were treated with 
the contaminated arthroscope, including partial meniscectomy, 
meniscus repair, ACLR, synovectomy, elbow release, and ili-
otibial band release. In addition to cases 1-4, two more patients 
with partial meniscectomy were suspected of S. maltophilia in-
fection due to clinical manifestations. However, no pathogens 
were cultured through arthrocentesis. Both patients were treat-
ed with the double or triple antibiotic protocols of levofloxa-
cin, SMZ-TMP, and minocycline, and fully recovered as con-
firmed during outpatient follow-up visits at 12 and 14 weeks 
postoperatively, respectively. One patient who underwent syn-
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Table 1.  Infection Control Investigation of Instruments Associated With Arthroscopy

Instrument type Items Sterilization Samples 
per item Sample positions Positive 

samples
Positive 
positions

Arthroscope 4 HPGP 3 Surface, object glasses, light cable port 1 Object 
glasses

Shaver handpiece 3 HPGP 4 Body surface, body cavity, 
cable surface, plug

0 N/A

Light cable 3 HPGP 3 Cable surface, arthroscope 
port, light source port

0 N/A

Arthroscope cannula 4 Steam autoclave 2 Surface, cavity 0 N/A
Cannula obturator 4 Steam autoclave 1 Surface 0 N/A
Probe 3 Steam autoclave 1 Surface 0 N/A
Basket forceps 12 Steam autoclave 1 Surface 0 N/A
Grasping forceps 6 Steam autoclave 1 Surface 0 N/A
Microfracture pick 6 Steam autoclave 1 Surface 0 N/A
Arthroscopic curette 3 Steam autoclave 1 Surface 0 N/A
Suture hook 6 Steam autoclave 1 Surface 0 N/A
Suture cutter 3 Steam autoclave 1 Surface 0 N/A
Knot pusher 3 Steam autoclave 1 Surface 0 N/A
ACL femoral aimer 2 Steam autoclave 1 Surface 0 N/A
ACL tibial guide 2 Steam autoclave 1 Surface 0 N/A
ACL reamer 12 Steam autoclave 1 Surface 0 N/A
Tendon harvester 2 Steam autoclave 1 Surface 0 N/A
Graft sizer 10 Steam autoclave 1 Surface 0 N/A
Ruler 6 Steam autoclave 1 Surface 0 N/A
General surgical instruments (e.g., 
scalpel handle, scissor, forceps)

56 Steam autoclave 1 Surface 0 N/A

One to four samples per item were collected depending on instrument size, shape, and complexity. Initial test results were presented in the table. 
Two subsequent rounds of testing were performed, showing negative results. ACL: anterior cruciate ligament; HPGP: hydrogen peroxide gas plasma.

Figure 3. The appearance of the contaminated arthroscope. (a) Gross look. (b) Object glasses: white arrowhead indicates slight 
deformation at the junction of glasses and scope body; black arrowhead indicates slight deformation and an enlarged gap at the 
junction. (c) Port for light cable. (d) Camera glasses.
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ovectomy was also suspected of knee infection. Regrettably, 
this patient sought treatment in a nonlocal facility, and follow-
up was lost. In summary, out of the 19 patients treated with the 
contaminated arthroscope, seven were suspected of joint infec-
tion, with or without the isolation of S. maltophilia (Table 2).

Subsequent treatments of infected patients

1) Case 1

On day 12, due to a blockage in the drainage pipe, a second 
arthroscopic debridement was conducted, with irrigation and 
drainage implemented. The intraoperative findings mirrored 
those of the initial debridement 11 days earlier. The antibiotic 
protocol was adjusted to levofloxacin (0.75 g/day), SMZ-TMP 
(1.44 g/8 h), and minocycline (100 mg/12 h). The symptoms 
exhibited gradual improvement over the following days. Joint 
irrigation was discontinued on day 19. The patient’s condition 
stabilized, with normal body temperature and reduced knee 
pain and effusion. Case 1 was discharged on day 40, and the 
triple antibiotic regimen continued for additional 4 weeks. The 
last outpatient follow-up occurred on day 95, revealing a re-
turn to light sports since 2 weeks before and an absence of 
symptoms related to the involved knee.

2) Case 2

On day 10, another arthrocentesis was performed, extract-
ing 55 mL of the same bloody, slightly turbid fluid. The body 
temperature remained elevated. Levofloxacin (0.75 g/day) and 
SMZ-TMP (1.44 g/8 h) were initiated on day 11, due to the 
suspicion of S. maltophilia infection due to the use of the con-
taminated arthroscope. Bacterial culture results from the day 
10 arthrocentesis later confirmed S. maltophilia infection. In 
subsequent days, the body temperature stabilized below 37 °C, 
and the knee effusion decreased. The patient was discharged 
on day 17, with instructions to continue SMZ-TMP and mino-
cycline for an additional 4 weeks. At outpatient follow-up on 
day 46, the patient exhibited a normal gait and knee appear-
ance, without any signs of knee pain, swelling, fever or other 
symptoms. No subsequent revisits were recorded.

3) Case 3

Upon confirmation of the positive S. maltophilia culture, the 
antibiotic protocol was promptly adjusted to levofloxacin 
(0.75 g/day) and SMZ-TMP (1.44 g/8 h). The following day, 
the body temperature decreased to a peak of 37.3 °C. Subse-
quently, the patient’s overall condition stabilized. Slight knee 
effusion persisted, but no additional discomfort was reported. 
Case 3 was discharged on day 22 with instructions to continue 
SMZ-TMP and minocycline for an additional 4 weeks. Regret-
tably, the patient did not return for a follow-up. However, a 
telephone survey later confirmed that he exhibited no signs of 
knee infection a month after discharge.

4) Case 4

On day 12, 40 mL of bloody joint fluid was extracted through 
arthrocentesis, and levofloxacin (0.75 g/day) and SMZ-TMP 
(1.44 g/8 h) were initiated. On day 16, microbiology reported a 
positive culture of S. maltophilia. Over the subsequent 10 days, 
the knee swelling gradually subsided. Case 4 was discharged 
on day 22 with a prescription for SMZ-TMP and minocycline 
to be continued for an additional 4 weeks. A soon clinic fol-
low-up on day 25 revealed an absence of local symptoms. She 
did not return for subsequent revisits, but a telephone survey 
later confirmed her well-being a month after discharge.

The antibiotic protocols for the four patients are summa-
rized in Table 3.

Discussion

S. maltophilia has garnered increasing attention as a “rising 
concern” due to its escalating multidrug resistance and frequent 
clinical isolation [8]. Primarily as an opportunistic pathogen, 
it thrives in nosocomial environments, particularly among pa-
tients with immune deficiency, prolonged hospitalization, or 
a history of broad-spectrum antibiotic treatment [9]. Notably, 
there has been a surge in community-acquired infections as 
well [10-12]. The spectrum of S. maltophilia infections spans 
various systems within the human body, with a predominant 
association with the respiratory system [3, 13]. Infections af-

Table 2.  Retrospective Survey of Usage of the Contaminated Arthroscope Since “Patient Zero”

Operation type Patients Infected patients  
(positive microbiology)

Infected patients  
(negative microbiology) Infection ratio

Partial meniscectomy 4 1 2 75%
Meniscus repair 3 2 0 66.7%
ACLR 8 1 0 12.5%
Synovectomy 2 0 1 50.0%
Elbow release 1 0 0 0.0%
Iliotibial band release 1 0 0 0.0%
Total 19 4 3 36.8%

ACLR: anterior cruciate ligament reconstruction.
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fecting the bones, joints, and soft tissues are comparatively 
rare. Recent case reports have linked these infections to fac-
tors such as immunodeficiency syndrome [14], chemotherapy 
[15], post-trauma [5, 6], and community-acquired conditions 
[10, 12, 16].

To our knowledge, septic knee arthritis caused by S. malt-
ophilia following arthroscopy has been sparsely documented, 
with only one instance reported by Pinol et al [7]. In that re-
port, a 51-year-old man presented with knee pain, warmth, 
and swelling, without fever at 4 weeks post-meniscectomy, 
later diagnosed with septic knee arthritis. Despite the initial 
empirical use of ceftazidime and vancomycin, the condition 
remained uncontrolled. S. maltophilia isolation during arthro-
scopic debridement prompted a shift to SMZ-TMP. However, 
the situation only improved following two arthroscopic wash-
outs and the addition of levofloxacin to the regimen. Strik-
ingly, the characteristics and progression of this case closely 
paralleled that of case 1 in the current cases. Moreover, we 
conducted epidemiological investigation and comprehensive 
tests on all arthroscopic instruments. This diligent approach 
allowed us to trace the origin of S. maltophilia to a contami-
nated arthroscope. This discovery was significant, as it averted 
a potentially devastating outbreak of S. maltophilia infection. 
Furthermore, it played a crucial role in streamlining the treat-
ment of all suspected patients, enabling the implementation of 
a proper antibiotic regimen ahead of or even with negative mi-
crobiology reports.

S. maltophilia is traditionally regarded as a pathogen 
with low virulence, although our understanding of its com-
plete virulent characteristics remains limited [3, 9]. Recog-
nized virulence factors, including pili, flagella, adhesins, and 
lipopolysaccharide, primarily contribute to its adherence and 
colonization on surfaces, as well as its resilience against anti-
biotics and immune responses. Additionally, the production of 
extracellular enzymes such as lipases, proteases, fibrinolysin, 
and esterase may contribute to cell damage and disruption of 

the immune system in infected hosts [3, 17]. In comparison 
to S. maltophilia, Staphylococcus aureus (S. aureus), the most 
common causative agent of knee septic arthritis across all age 
groups, exhibits higher virulence due to its cell wall, surface 
proteins, enzymes, and abundant toxins [18]. S. aureus infec-
tions often result in articular cartilage destruction and joint 
damage [19]. Notably, during the arthroscopic debridement of 
case 1, despite severe and widespread joint inflammation and 
sepsis, the articular cartilage remained intact. This observation 
aligns with the general impression of the low virulence of S. 
maltophilia. However, it is crucial to acknowledge that draw-
ing definitive conclusions from a single case with short-term 
infection may be premature. Further studies are warranted to 
delve into various aspects of septic arthritis caused by S. malt-
ophilia, including presentations, pathology, complications, 
and beyond.

As a multidrug-resistant organism, S. maltophilia is in-
herently resistant to most β-lactam agents and the aminogly-
cosides. In addition, it can also develop acquired resistance 
by obtaining other resistance determinants [3]. Traditionally, 
SMZ-TMP has been recommended as the first-line agent for 
treating S. maltophilia and has been widely utilized for years. 
Clinically, levofloxacin and minocycline have also proven 
to be effective [20]. However, controlled trials on the selec-
tion of antimicrobics are still lacking [21]. Unfortunately, the 
global rise in SMZ-TMP and levofloxacin-resistant strains is a 
concerning trend [22-24]. Reported resistance rates for SMZ-
TMP can range from 26% to 50%. For levofloxacin, rates vary 
worldwide, from 10% in Hungary to 40% in pediatric patients 
in China [3, 9]. Minocycline has demonstrated excellent sus-
ceptibility to S. maltophilia, even in strains resistant to SMZ-
TMP and levofloxacin [25]. In addition, it exhibited minimal 
drug-drug interactions and a relatively good tolerability profile 
[26], suggesting minocycline to be a valuable therapeutic op-
tion for S. maltophilia infection. In our cases, double or triple 
combinations of these agents were applied based on the sever-

Table 3.  Summary of the Antibiotic Protocols for Cases 1-4

Operation date
Case 1 Case 2 Case 3 Case 4
Day -17* Day 4 Day 2 Day 5

Protocol Cefepime-sulbactam 
(3.0 g/8 h)

Ceftriaxone (2 g/24 h)
SMZ-TMP (0.96 g/12 h)

Ceftriaxone (2.0 g/24 h) Levofloxacin (0.75 g/d)
SMZ-TMP (1.44 g/8 h)

  Start date Day 1 Day 9 Day 6 Day 12
  End date Day 6 Day 10 Day 8 Day 22
Protocol Levofloxacin (0.5 g/day)

SMZ-TMP (0.96 g/8 h)
Levofloxacin (0.75 g/day)
SMZ-TMP (1.44 g/8 h)

Levofloxacin (0.75 g/day)
SMZ-TMP (1.44 g/8 h)

SMZ-TMP (1.44 g/8 h)
Minocycline (100 mg/12 h)

  Start date Day 7 Day 11 Day 9 Day 23
  End date Day 11 Day 17 Day 22 Day 50
Protocol Levofloxacin (0.75 g/day)

SMZ-TMP (1.44 g/8 h)
Minocycline (100 mg/12 h)

SMZ-TMP (1.44 g/8 h)
Minocycline (100 mg/12 h)

SMZ-TMP (1.44 g/8 h)
Minocycline (100 mg/12 h)

  Start date Day 12 Day 18 Day 23
  End date Day 67 Day 46 Day 50

The date of case 1’s postoperative outpatient revisit when septic knee arthritis was suspected, was defined as day 0. *Day -17 indicates 17 days 
before day 0. SMZ-TMP: sulfamethoxazole-trimethoprim.
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ity of infection and individual tolerance, resulting in satisfac-
tory outcomes for all patients. A timely discovery and manage-
ment of infection are crucial. For cases 2-4, in whom infections 
were identified soon after onset, antibiotic drugs alone were 
effective in controlling the condition. In comparison, rigorous 
debridement, washout, and continuous irrigation of the joint 
cavity were equally important for a delayed and more severe 
condition, as observed in case 1.

The contaminated arthroscope played a significant role in 
the nosocomial infection series. Regrettably, due to limited 
research conditions, further investigations such as gene se-
quencing and a comparison of isolated S. maltophilia strains, 
were not conducted. The source of contamination for the ar-
throscope remains unknown. Previous studies suggest that S. 
maltophilia can originate from various nosocomial sources, 
including hospital water, nebulizers, dialysis machines, cath-
eters, blood gas analyzers, ventilator circuits, thermometers, 
and the hands of hospital personnel [9]. It is possible that 
the contamination occurred during the cleaning process, fol-
lowed by an unsuccessful sterilization attempt. Despite being 
labeled as autoclavable, the contaminated arthroscope was 
proven to have a damaged airtightness by steam leak-in dur-
ing an autoclave test, which may be related to a glass replace 
history months ago. It was speculated that S. maltophilia en-
tered and colonized in glass cavities of the scope through the 
compromised seal, escaping sterilization and finally spread 
into joints intraoperatively. S. maltophilia features with the 
ability of biofilm formation, if any in the scope, made the 
organism more difficult to be eradicated. Conclusively, we 
hypothesize that a compromised seal of the arthroscope is 
a high-risk factor for contamination, a theory that warrants 
further investigation.

As mentioned earlier, HPGP sterilization was routinely 
used in our facility for arthroscopes, as well as other rigid 
endoscopes like laparoscopes and ureteroscopes, etc. Despite 
the autoclavable capability of arthroscopes, we observed ac-
celerated wear when autoclaving compared to low-tempera-
ture sterilization. HPGP sterilization has been widely utilized 
for various types of lumen devices for over two decades [27, 
28]. In fact, high-level disinfection had been deemed suffi-
cient for reprocessing endoscopes with little risk of infection 
before the introduction of HPGP sterilization in the 1990s 
[29]. Although HPGP sterilization is known for its speed, 
safety, and non-toxicity, it has poor penetration power [30]. 
Endoscopes are recommended to undergo testing for seal 
and leaks before any disinfection or sterilization process 
[30]. However, microcracks and leaks are challenging to de-
tect through visual examination alone, especially at junction 
sites. Therefore, periodic tests of arthroscope airtightness are 
highly recommended to ensure the reliability of low-temper-
ature sterilization. Careful inspection and cleaning of arthro-
scopes after debridement surgeries are required. Using clean 
water for instrument cleaning is also important [31]. Future 
studies are still suggested to explore more effective means 
for arthroscope reprocessing.

One interesting phenomenon in these incidents was a 
higher susceptibility to S. maltophilia infection in patients 
who underwent meniscectomy or meniscus repair compared 
to those undergoing ACLR (75% and 66.7% vs. 12.5%, re-

spectively). It is essential to acknowledge that this is an ob-
served phenomenon rather than a conclusive finding, given 
the limited sample size. Theoretically, ACLR involves longer 
operation time, causes larger trauma, and implants a tendon 
graft inside the joint, all of which could contribute to a higher 
vulnerability to infection. However, we did not find a clear 
explanation during our investigation. Several presumptions 
were proposed: 1) Prophylactic antibiotics, such as cefazolin 
or cefuroxime, were routinely administered for 24 h before 
and after ACLR as part of our regimen, but not for sole menis-
cus surgeries. It is possible that these prophylactic antibiotics 
somehow eliminate intraoperative infections. However, given 
S. maltophilia’s inherent resistance to β-lactam antibiotics, 
the actual effectiveness of these prophylactic agents is ques-
tionable. 2) We routinely perform a thorough washout of the 
knee cavity using a large amount of normal saline at the end 
of ACLR to reduce the risk of infection, a practice not strictly 
employed for meniscus surgeries. This might indeed contrib-
ute to the lower infection rate. 3) ACLR typically involves 
more bleeding and a higher chance of hemarthrosis postop-
eratively. However, white blood cells entering the knee cavity 
with bleeding may play a role in eliminating microorganisms. 
Nevertheless, it should be noted that these are mere presump-
tions based on observations from a limited number of cases 
and have not been validated.

There are several limitations in the current study. Firstly, 
due to practical constraints, not all patients could be examined 
in person during this period; many were followed up only by 
telephone. Secondly, in our infection control investigation, we 
focused solely on sampling and testing surgical instruments, 
omitting other materials in contact with the surgical field, such 
as drapes, films, gowns, gloves, and items like shaver blades 
and coblation wands. Additionally, environmental factors such 
as suction channels, air vents, the instrument reprocessing area, 
water sources, sinks, and equipment were not included in the 
testing. Although we identified the arthroscope as the source 
of contamination, we did not conduct a gene-level compari-
son between the isolated strains from infected patients and the 
contaminated arthroscope. This limitation highlights the less 
rigorous nature of our infection control investigation. Thirdly, 
the exact cause of arthroscope contamination is unclear. Our 
hypothesis stems from the arthroscope’s repair history, steam 
autoclave test, and speculations. A more definitive conclusion 
could be reached with laboratory tests and controlled experi-
ments.

Conclusion

Although S. maltophilia is a very rare cause of knee septic ar-
thritis in immunocompetent individuals, it can still occur and 
even lead to nosocomial outbreaks through instrument-related 
transmission. Routine close inspection and examination of 
postoperative patients should be conducted to detect any early 
signs of infection. SMZ-TMP, levofloxacin, and minocycline 
remain the treatment of choice for S. maltophilia, despite the 
rising global resistance rates to these agents. While low-tem-
perature HPGP serves as a fast and effective method for instru-
ment sterilization in arthroscopy, maintaining good airtight-
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ness of arthroscopes may be key to guaranteeing success and 
should be periodically checked.

Learning points

1) Routinely inspect arthroscopes before and after use for de-
bridement surgery. Do not reuse a scope without prior quality 
check if it has been used in debridement.

2) Do not reuse a scope without rigorous quality inspec-
tion if it has been repaired.

3) Use clean water for instrument cleaning and steriliza-
tion. Autoclave is recommended for sterilizing the arthroscope 
after debridement, provided it is deemed safe by the manufac-
turer.

4) Perform routine wash after arthroscopic surgeries, even 
for simple meniscus procedures.
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