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Abstract

Background: Culture-negative periprosthetic joint infections (PJIs) are dramatically increas-
ing in prevalence. The success rate of implant-saving procedures in acute PJI cases is closely
correlated with prompt diagnosis, rapid isolation/identification of the microorganism,
and timely surgical intervention. Methods: A 70-year-old female patient with an acutely
infected left total hip arthroplasty (THA) following a routine screening colonoscopy was
rapidly treated with debridement, antibiotic pearls, and retention of the implant (DAPRI)
after rapid identification of the microorganism using a molecular diagnostics-based al-
gorithm. Results: Molecular diagnostics enabled the identification of Escherichia coli as
the causative agent of the transient bacteremia and subsequent seeding of the left hip
within less than an hour. Conclusions: This case suggests that endoscopic procedures may
increase the risk to joint replacement patients. In acute PJI, the use of molecular diagnostics,
which facilitates prompt identification of microorganisms, may increase the success rate of
implant-saving surgical procedures.

Keywords: PJI; periprosthetic joint infections; total hip arthroplasty; DAIR; molecular
diagnostics; THA; hip; multiplex PCR; colonoscopy; DAPRI

1. Introduction
Joint replacement (JR) is the most common surgical procedure performed in the United

States, with an estimated 3.48 million hip and knee replacements projected annually by
2030 [1]. Periprosthetic joint infection (PJI) is one of the most dramatic complications of JR:
the overall one-year risk has been reported as 0.74% [2], while the overall incidence can
reach 2.6% [3]. Most PJIs have an intraoperative etiopathogenesis and may manifest acutely,
though there is no consensus on whether this occurs at 4, 6, or 12 weeks postoperatively [4].
PJIs may also manifest chronically, up to two years after the index procedure [5]. Late PJIs
are often hematogenous and are associated with a transient bacteremia that causes septic
arthritis, with an incidence rate of approximately 0.07% per prosthesis-year [6].

Hematogenous PJIs may arise from multiple sources, including the oral cavity, cuta-
neous tissue, the urinary tract, and soft tissues in general. Among those, the gut microbiota
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has recently been investigated as a source of microorganisms responsible for surgical
site infections and PJIs [7]. Colonoscopy, a fundamental screening test for colon cancer,
has historically been associated with a risk of transient bacteriemia and is therefore a
well-recognized risk factor for the insurgence of a PJI [8]. Interestingly, the American
Academy of Orthopaedic Surgeons (AAOS), the American Society for Gastrointestinal
Endoscopy (ASGE), the Endoscopy Committee for the British Society of Gastroenterology
(BSG), and the Second International Consensus Meeting on Musculoskeletal Infections
do not recommend administering prophylactic antibiotics before colonoscopy in JR pa-
tients [9,10]. Unfortunately, there is limited literature examining the association between
prior colonoscopies and an increased risk of PJI.

Historically, hematogenous PJIs occur suddenly after a long asymptomatic period and
are caused by a highly virulent microorganism. If the patient has been symptomatic for
less than 6 weeks and seeks medical care within that timeframe, they are eligible for an
implant-saving procedure [5,11–14]. It has been established that the success rate of implant-
saving procedures, especially Debridement Antibiotics Implant Retention (DAIR) [12], is
highly correlated with the isolation/identification of the infecting microorganism [15]. Un-
fortunately, the PJI culture-negativity rate is rising worldwide, raising significant concerns
within the adult reconstruction community [16]. To address this issue, new molecular
diagnostic techniques and protocols have been developed in conjunction with traditional
microbial culture methods to rapidly identify the infecting organism in PJI cases [17,18].

Here, we describe a case of a 70-year-old female patient who developed an acute PJI in
her left hip caused by Escherichia coli, arising from acute bacteremia and subsequent acute
seeding of her left total hip arthroplasty (THA) following a routine screening colonoscopy.
The microorganism was quickly identified (<1 h) using an internally developed, molecular
diagnostics-based algorithm. This case highlights the value of molecular diagnostics for
rapid microorganism identification in acute hematogenous PJIs and raises the question of
whether additional PJI risk stratification could help identify patients who might benefit
from antibiotic prophylaxis. A narrative review of the literature on the use of molecular
diagnostics in gastrointestinal-related septic arthritis was also performed.

2. Materials and Methods
In June 2024, a 70-year-old female patient with a past medical history of hyperten-

sion, gastrointestinal (GI) reflux disease, melanoma under immunotherapy, depression,
class III obesity (body mass index 40.5), and a prior successful left THA performed in
2016 was admitted to the GI unit of our Internal Medicine department for a scheduled,
outpatient diagnostic colonoscopy. The procedure was intended to monitor the evolution
of a 1.2 cm adenomatous polyp identified in 2021. The patient had an American Society
of Anesthesiologists Score of 3 at the time of the diagnostic colonoscopy. Following the
AAOS-ASGE-BSG recommendations [9], the patient underwent a diagnostic colonoscopy
under general anesthesia without prophylactic antibiotics. The colonoscopy was performed
using a standard, flexible, reusable, handheld endoscope (Olympus Corporation, Hamburg,
Germany) equipped with a high-definition camera at the instrument tip and accessory
channels for insufflation, irrigation, suction, and the insertion of additional equipment.
During her colonoscopy, a biopsy of a polyp was performed using standard, single-use
forceps (Olympus Corporation, Hamburg, Germany); the surgeon did not report any com-
plications (i.e., bleeding or compromise of mucosal integrity) during the procedure. The
patient was discharged as per routine a few hours following the procedure.

Two days after the colonoscopy, the patient presented to the Emergency Department
(ED) at our Institution with a fever of 38.8 ◦C, diaphoresis, and acute left hip pain. Before
visiting the ED, the patient had been placed on oral prophylactic amoxicillin (500 mg
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every 8 h) (Aurobindo, Saronno, Italy) by her primary care physician. The orthopedic
surgery resident on call, in consultation with the attending, followed an institutional septic
arthritis/PJI stepwise diagnostic protocol [17]. This included serologic and synovial fluid
marker testing, followed by advanced molecular testing of the synovial fluid (Figure 1), as
recently recommended by multiple experts [19].

Figure 1. A four-step diagnostic algorithm for periprosthetic joint infections (PJI). CRP, C-reactive
protein; ESR, erythrocyte sedimentation rate; mNGS, metagenomic next-generation sequencing;
mPCR, multiplex PCR; PCR, polymerase chain reaction; PMN, polymorphonuclear leukocyte per-
centage; WBC, white blood cell count. The first two steps are based on the evaluation of standard
serological/synovial markers; the third and fourth steps involve performing molecular diagnostics.
From: Indelli PF, Totlis T, Lovreković B, Engl M, Violante B, Skowronek P et al. Molecular diagnostics
for perioperative microbial identification in periprosthetic joint infection: A scoping review and
proposal of a diagnostic flow chart. J Exp Orthop. 2025 Apr 5;12(2) [17]. Permission to publish
granted by the authors.

Initial serological analysis showed 15.03 × 1000 µL (normal 3.60–10.50) serologi-
cal WBC, an erythrocyte sedimentation rate (ESR) of 79 mm/h (normal < 35), and a
C-reactive protein of 12.1 mg/L (normal < 0.50). Due to abnormal serological test results
and worsening left hip pain that rendered the patient unable to bear weight on the affected
limb, radiographs of the left hip were obtained, showing no signs of complication. A
fluoroscopy-guided aspiration of the left hip was then promptly performed. Following the
protocol (Figure 1), the synovial fluid was sent for measurement of synovial markers: a
WBC count and differential were performed first, leaving 1 cc of fluid reserved for possible
molecular diagnostic.

Because the aspiration yielded 51.10 × 1000 µL WBCs with 88% PMNs, meeting the
algorithm scoring criteria for PJI (score ≥ 6), the synovial fluid was submitted for molecular
diagnostics analysis and traditional culture to identify the causative microorganism.

A commercially available multiplex PCR assay (BioFire JI Panel, bioMérieux,
Marcy-l’Étoile, France) was used. The Biofire JI Panel features automated nucleic acid
extraction, reverse transcription, and nucleic acid amplification [17,18]. This system en-
ables rapid (<1 h) identification of 31 microorganisms and up to 8 antimicrobial resistance
(AMR) genes. The microorganism identified was E. coli, and no AMR genes were detected
(Supplement S1).

These findings prompted surgical intervention, and the patient underwent Debride-
ment, Antibiotic Pearls, and Retention of the Implant (DAPRI), following a previously
described DAIR-like surgical technique [13,15]. The procedure aimed to remove the intra-
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articular biofilm and to increase and sustain local antibiotic levels by using calcium sulfate
antibiotic-loaded beads (Stimulan, Biocomposites, Keele, UK) in cases of acute PJI with
pathogen identification (Figure 2).

Figure 2. Flow diagram showing the evolution of the patient’s symptoms and the steps from symptom
onset to surgical intervention. ASA: American Society of Anesthesiologists Score; HTN: Hypertension;
THA: total hip arthroplasty; PCP: primary care physician; PCR: polymerase chain reaction; DAPRI:
Debridement, Antibiotic Pearls, Retention of the Implant.

After sending the synovial fluid for standard culture, three sequential surgical steps
were performed: (1) A tumor-like synovectomy (mechanical debridement guided by the
injection of 50 cc of dilute methylene blue—ProvayBlue®, Provepharm Life Solutions,
Marseille, France—used as a disclosing agent) (Figure 3); (2) Chemical debridement [intra-
articular use of 10% dilute povidone iodine [20] (Viatris, Canonsburg, PA, USA), irriga-
tion with one liter of saline, intra-articular application of an acetic acid-based irrigation
(BactisureTM, Zimmer Biomet, Warsaw, IN, USA) [21], an additional irrigation with one
liter of saline, and extra-articular use of a polyhexanide–poloxamer antiseptic solution
(Preventia, Hartmann, Heidenheim, Baden-Württemberg, Germany) [22], aimed at remov-
ing the bacterial biofilm from the implant without removing the original hardware except
for the polyethylene insert and the femoral head; (3) Local delivery of antibiotics [23]. In
this case, guided by the Multiplex PCR report, the authors used 10 cc of calcium sulfate
beads (Stimulan, Biocomposites, Keele, UK) mixed with 1 g of Meropenem and 240 mg of
Gentamycin. To complete the surgical procedure, all mobile parts—the ceramic femoral
head and polyethylene insert—were replaced before the capsule and wound were closed
(Figure 2).

Written informed consent has been obtained from the patient to be included in this
case report.

A narrative review was performed using PubMed and Scopus databases. The search
terms were “colonoscopy” and “periprosthetic joint infections”: 10 articles were selected
and ultimately included in the current narrative review.
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Figure 3. (A,B) Intraoperative surgical steps. (C) Left hip postoperative radiogram. (A) After skin
incision and before capsulotomy, 50 cc of dilute methylene blue (40 cc saline and 10 cc of 0.5%
methylene blue solution) were injected into the joint to serve as a disclosing agent [13]; (B) After
capsulotomy, the intra-articular space is dyed by the disclosing agent; at this point a tumor-like
synovectomy is performed to remove the dyed tissue; (C) Left hip postoperative antero-posterior non-
weightbearing radiogram showing the intra-articular positioning of antibiotic added, calcium sulfate
beads. Postoperatively, the patient was started on a two-week course of IV antibiotics (Cefotaxime)
followed by 10 weeks of oral antibiotics (Cefixime, 200 mg twice daily), in accordance with the
European Bone and Joint Infection Society (EBJIS) recommendations [20,21].

3. Results
During the postoperative period, all serological markers (ESR, C-reactive protein,

WBCs) consistently decreased throughout the patient’s hospital stay. Final intraoperative
synovial fluid cultures identified E. coli as the infecting microorganism: the antibiogram
confirmed that the microorganism was sensitive to the originally selected Cefotaxime, and
the postoperative course of antibiotic prophylaxis was not changed.

The infectious disease team at our institution hypothesized that the patient’s left hip
PJI resulted from hematogenous seeding of microorganisms from the intestinal microbiome
during the biopsy phase of her colonoscopy. The patient completed a 12-week course of
antibiotic prophylaxis without adverse effects.

Periodic orthopedic surgery and infectious disease consults confirmed that the patient
remained afebrile and completely asymptomatic, with resolution of her left hip pain and
no clinical or radiological concerns. The patient underwent PJI-related serological markers
screening (ESR, C-reactive protein, WBCs) at 3 weeks, 6 weeks, 12 weeks, 6 months, and
12 months postoperatively. At the most recent follow-up, the patient was able to walk up
to 5 blocks without assistive devices.

4. Discussion
This case demonstrates that a screening colonoscopy with biopsy of a suspicious

polyp led to transient bacteremia and subsequent development of an acute left hip PJI.
To the authors’ knowledge, this report is the first to describe the implementation of a
previously published [17] molecular diagnostics-based algorithm to quickly identify the
infecting microorganism in an acute PJI following standard colonoscopy. The use of the
algorithm [17] in this particular setting guided an implant-saving surgical treatment. In
this case, prompt surgical intervention targeting biofilm formation resulted in complete
symptom resolution.

In our literature review, we identified several studies assessing the link between gas-
trointestinal endoscopy and the development of PJI. Forlenza et al. [22] demonstrated that
gastrointestinal endoscopy significantly increased PJI rates when performed within a year of
JR. They strongly recommended avoiding endoscopy within two months after TKA and one
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month after THA (21). Coelho-Prabhu et al. [23] also quantified the increased risk of PJI fol-
lowing esophagogastroduodenoscopy with biopsy (OR 3, 95% CI 1.1–7). Shin et al. [24], in
a nationwide propensity score-matched study, confirmed that colonoscopy was associated
with a higher risk of PJI in TKA patients, regardless of any concurrent invasive procedures.
In the same study [24], the one-year cumulative incidence of PJI after colonoscopy was
0.07%, with a hazard ratio of 1.83 compared to patients who did not undergo colonoscopy.
Several case reports also describe PJIs occurring after GI endoscopies, involving bacteria
such as Group B streptococcus, Citrobacter freundii, Streptococcus milleri, and other enteric
and Gram-negative organisms [25,26].

Interestingly, three retrospective cohort studies using national databases [27–29] did
not find an association between colonoscopy and the development of PJI. Chiu et al. [27]
demonstrated that diagnostic colonoscopy was not a significant risk factor for revision
following unicompartmental knee arthroplasty (UKA), TKA, or THA. However, their study
did not include patients treated with DAIR or DAIR-like procedures, such as the one
described in the present report. Wang et al. [28], analyzing an extensive North American
database, found that GI endoscopies performed after a recent JR were not associated with
an increased risk of 60-day PJI compared to patients who did not undergo endoscopy.
The main limitation of this study was that the database excluded outpatient endoscopic
procedures, which constitute the vast majority of such cases. Anderson et al. [29], in
a retrospective cohort study within the military population, showed that the timing of
colonoscopy relative to the JR event was not associated with increased PJI risk 1 year after
surgery. However, they also noted that several comorbidities—such as cerebrovascular
disease, cardiovascular disease, diabetes, kidney disease, COPD, and other pulmonary
diseases—should be preoperatively managed, and JR patients should be optimized be-
fore perioperative colonoscopy. Recently, a national database analysis showed that a
colonoscopy performed 6 months before TKA is not associated with an increased risk
of PJI [28].

In recent years, the role of gut microbiota and epithelial integrity in the development
of PJIs has been extensively studied [30]; this case report confirms that mucosal tissue
trauma during endoscopy can lead to the translocation of endogenous microorganisms into
the bloodstream, resulting in transient bacteremia. Recent evidence supports the theory
(“Trojan Horse” hypothesis) that immune cells, such as neutrophils and macrophages, are
responsible for transporting microorganisms to the surgical site and contribute to early
biofilm formation [30]. Considering this emerging evidence, there is growing support for
investigating the risk of PJI in JR patients undergoing gastrointestinal endoscopy [24,31].
This stands in contrast to the historical lack of consensus among orthopedic surgeons, infec-
tious disease specialists, and gastroenterologists regarding appropriate risk stratification.
Several authors have already recommended using PJI risk algorithms that evaluate the
presence of gastrointestinal pathologies in relation to JR surgery [32,33].

Within this evolving framework, molecular diagnostics played a critical role in this case
by enabling rapid microorganism identification and informing surgical management with-
out the delay associated with traditional culture results. The selection of an implant-saving
procedure, such as DAIR and DAPRI, has traditionally depended on the timing of diag-
nosis: the success rate of DAIR has been associated with the interval between symptom
onset and surgical treatment, with the best outcomes observed when the procedure is
performed within a week of symptom onset and the causative microorganism has been
identified [34]. The current authors previously reported satisfactory results with local
antibiotic delivery [13] in an acute PJI setting. Recent recommendations from the 2025
International Consensus Meeting on PJI endorse using local antibiotic delivery whenever
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possible, alongside mechanical and chemical debridement, exchanging mobile parts, and a
12-week postoperative antibiotic course [35].

The use of molecular diagnostic techniques is transforming the management of PJIs, es-
pecially in acute cases [17]. In this case report, the infectious microorganism was identified
in less than an hour after joint aspiration. This step allowed prompt surgical intervention
and the selection of appropriate antibiotics, administered both locally (via antibiotic-added
calcium sulfate beads) and systemically. Several studies have supported combining molec-
ular diagnostics with standard culture to guide the surgical approach in PJI cases [36,37].
However, only a few diagnostic algorithms have been proposed, including the one used in
the current study [17].

The current study also raises concerns about the application of existing guidelines for
prophylactic antibiotics in JR patients undergoing endoscopic procedures. The American
Academy of Orthopaedic Surgeons (AAOS) and The Knee Society currently recommend
against antibiotic prophylaxis in JR patients during colonoscopy [9,34]. The issue of antibi-
otic stewardship has been raised when deciding on prophylactic antibiotics in JR patients,
given that 20 million GI endoscopies are performed annually in the United States [36]. The
present case, along with other studies [29], suggests that antibiotic prophylaxis should be
considered for patients undergoing tissue-disrupting procedures such as biopsies, partic-
ularly in the presence of preoperative and postoperative comorbidities that are already
independent risk factors for PJI. Interestingly, a dedicated study group from the 2025 Inter-
national Consensus Meeting on PJI recently recommended against routine antimicrobial
prophylaxis for patients who have undergone joint arthroplasty and are scheduled to
undergo dental, urologic, or gastrointestinal procedures [37].

The current case report has several limitations. First, as a case report, there is an
inherent inability to generalize the findings to a broader population and a potential difficulty
in replicating the reported outcome in different clinical scenarios. Second, the syndromic
multiplex PCR test used here (Biofire JI panel, bioMérieux, Marcy-l’Étoile, France) can
identify only 31 microorganisms and 8 AMR genes, making this test ideal as a screening
test (detecting test in the current case report) but represents an intrinsic limitation for its
wide use if the infecting microorganism is not detectable within the panel. Third, this
type of molecular diagnostic does not allow the preparation of a traditional antibiogram;
the choice of an appropriate antibiotic is based on the presence of an AMR gene (when
detected) and the indication of an infectious disease specialist. Finally, the patient in this
case review presented multiple comorbidities, which could have significantly contributed
to the development of a PJI. PJI risk algorithms have been published to quantify the relative
risk of PJI in patients undergoing surgical procedures [38].

5. Conclusions
This case illustrates the successful use of a molecular diagnostic approach in managing

an acute PJI caused by bacterial translocation of E. coli following a diagnostic colonoscopy.
The combination of timely diagnosis, an implant-preserving procedure to remove

the newly formed biofilm, and the initiation of targeted local and systemic antibiotic
therapy enabled the avoidance of a two-stage revision, a surgical procedure associated
with high morbidity. Although rare, this case supports PJI risk stratification and the
occasional use of antibiotic prophylaxis in a specific group of high-risk patients undergoing
GI endoscopic procedures. The authors recognize that routine antibiotic prophylaxis is
not recommended for patients undergoing gastrointestinal procedures after total joint
arthroplasty. In conclusion, this case illustrates a potential risk scenario and the usefulness
of rapid diagnostics [38], but it does not provide evidence to change practice.
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