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1. INTRODUCTION

• Viral nucleic acids can persist in human tissues, including bone; Parvovirus B19 DNA 

may remain detectable long after primary infection [1–3].

• PCR positivity at a nonunion site should not be assumed to indicate causal viral 

disease.

• The prevalence and clinical meaning of viral detection in established fracture nonunion 

remain poorly characterized.

2. OBJECTIVE

Describe viral detection in patients undergoing revision surgery for established 

nonunion and its distribution according to septic versus aseptic indication, 

fracture exposure, Weber-Cech and AO/OTA classifications, clinical scores, and 

laboratory markers.

3. MATERIALS & METHODS

• Ongoing Brazilian multicentre ambispective cohort; descriptive exploratory analysis of 22 patients with 

available viral testing.

• Viral panel for exanthematous viruses and arboviruses performed by quantitative PCR (qPCR).

• Primary outcome: viral detection at the nonunion site. Additional categories: outside-site only, 

simultaneous site + outside-site detection, and any viral positivity.

• Descriptive correlations: surgical indication, fracture exposure, affected bone, AO/OTA group, Weber-

Cech classification, RUST, NURD, NUSS, and laboratory tests.

• No person-time denominator or healed-fracture control group: true incidence and causal risk cannot be 

estimated.

Interpretation principle: qPCR detection identifies viral nucleic acid; it does not by itself establish pathogenicity 

or causation.

4. KEY FINDINGS

VIRAL DETECTION SUMMARY VIRAL PROFILE SITE DETECTION BY CLINICAL STRATA

31.8%
ANY VIRAL POSITIVITY

7/22 patients had at least one positive viral qPCR finding.

Nonunion-site detection

4/22   (18.2%)

Outside-site only

3/22   (13.6%)

Simultaneous both sites

4/22   (18.2%)

No patient had isolated viral detection only at the nonunion site.

Viral species detected

B19

Predominant

Parvovirus B19

EBV

Less frequent

Epstein-Barr virus

At least one B19 + EBV co-detection

Aseptic indication

3/14

21.4%

Septic indication

1/8

12.5%

Closed fracture

2/14

14.3%

Open fracture

2/8

25.0%

Vascular nonunion

2/14

14.3%

Avascular nonunion

2/8

25.0%

Percentages are descriptive; bars use a 0–100% scale.

5. RESULTS

ANALYSIS SUBGROUP A SUBGROUP B INTERPRETATION

Site viral detection

by surgical indication
Aseptic: 3/14 (21.4%) Septic: 1/8 (12.5%) Descriptive only

Any viral positivity

by surgical indication
Aseptic: 4/14 (28.6%) Septic: 3/8 (37.5%) Descriptive only

Site viral detection

by fracture exposure
Closed: 2/14 (14.3%) Open: 2/8 (25.0%) Descriptive only

Site viral detection

by Weber-Cech pattern
Vascular: 2/14 (14.3%) Avascular: 2/8 (25.0%) Descriptive only

Site viral detection

by AO/OTA group
AO 42 tibia: 2/8 (25.0%) AO 32 femur: 1/9 (11.1%) Descriptive only

Scores and laboratory markers RUST / NURD / NUSS: no clear pattern Laboratory tests: no clear pattern No formal inference

6. DISCUSSION

Persistence ≠ causation

Parvovirus B19 DNA can persist in bone and other 

tissues. A positive qPCR signal should therefore be 

interpreted as detection, not proof of an active 

pathogenic process.

Broad distribution

Site positivity occurred in both septic and aseptic 

indications and across closed/open and 

vascular/avascular categories, without a clear 

descriptive pattern.

No score signal

RUST, NURD, NUSS and routine laboratory markers 

did not show a clear descriptive correlation with viral 

detection in this preliminary sample.

What is needed next?

Larger cohorts with healed-fracture controls, 

quantitative viral load, paired systemic sampling, and 

longitudinal outcomes are required to define biological 

and clinical relevance.

7. CONCLUSION

Any viral positivity was identified in 31.8% of tested nonunion patients, while viral detection at the nonunion site occurred in 18.2%. Parvovirus B19 predominated. Viral findings were distributed 

across surgical indications, fracture exposure patterns, Weber-Cech categories, and AO/OTA groups, without a clear descriptive association with clinical scores or laboratory markers. The 

pathogenic significance of these findings remains unresolved.

TAKE-HOME: Viral DNA can be detected at nonunion sites; detection is a biological signal, not evidence of causation.
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Viral qPCR may reveal previously unrecognized signals at nonunion sites, but current data do not support altering clinical management.
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