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ABSTRACT
This study compares how well the findings from image-guided hip joint aspirations 
match those from subsequent surgery and investigates the factors that may explain 
any differences. We reviewed hip aspirations done from September 2014 to January 
2023. Patients who had hip surgery within six months after aspiration were included, 
except those with incomplete records. We looked at differences in culture results and 
fluid samples between radiological and surgical procedures. Out of 94 hip aspirations, 
63% were patients who had prior hip replacements. We found discrepancies in culture 
results in 17% of cases. In 69% of these, hip aspiration samples showed no bacterial 
growth, while surgery samples found growth. Delays in processing the samples 
correlated with these discrepancies (p=0.0166). P. acnes showed a significant tendency 
for discrepancies (p=0.0001). Differences in fluid acquisition occurred in 41% of cases, 
but lavage improved culture sensitivity by 80%. Overall, there are notable differences 
between image-guided hip aspirations and surgical findings. To improve results, lavage 
should be performed when there is no spontaneous aspiration of fluid, samples should 
be processed expeditiously, and special cultures should be used for fastidious organisms.
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Introduction
Image-guided hip joint aspirations are routinely per-
formed to exclude infection, with sensitivity and spec-
ificity reported around 64% to 89% in the literature 
[1-3]. Hip joint aspiration may be performed utilizing 
either fluoroscopy or ultrasound technology. For pa-
tients who are not obese, anatomic landmarks may be 
used to aspirate the joint. Sensitivity and specificity 
using this technique without imaging technology has 
been reported to be 78% and 93% respectively [4]. 
Fluoroscopy or ultrasound-guided aspirations are 
commonly performed in patients with a hip arthro-
plasty to exclude prosthetic joint infection. Analysis of 
synovial fluid typically includes red blood cell count, 
white blood cell count, polymorphonuclear cell per-
centage, and aerobic and anaerobic bacterial cultures 
[5]. Clinical data that may suggest infection/inflam-
mation includes elevated levels of C-reactive protein 
and erythrocyte sedimentation rate [5]. Theoretically, 
percutaneous aspiration may underestimate infec-
tion due to: supine positioning resulting in posterior 
pooling of the fluid making it less accessible, complex 
viscous fluid which may not be amenable to aspira-
tion, patient factors such as Body Mass Index (BMI) or 
pain making the procedure challenging, and pre-pro-
cedural antibiotics decreasing the culture positivity 

[6]. There may be variability in aspiration technique 
depending on the proceduralist which may also affect 
diagnostic accuracy. A common occurrence during 
hip aspirations includes a dry tap where no fluid is 
aspirated. In this scenario, a lavage with sterile saline 
may be performed with subsequent aspiration. Due 
to dilutional effects, cell counts are not recorded if la-
vage is performed and only cultures are grown.

Materials and Methods 
We completed a comprehensive retrospective chart 
review of all patients who underwent hip aspirations 
between September 2014 and January 2023 at a large 
quaternary academic medical center. We included 
patients who had hip surgery within six months af-
ter the aspiration to allow for relevant comparison 
of aspiration with surgical results. Any patient with 
incomplete records was excluded from the study. All 
patients with successful fluid sampling by radiology 
and/or surgery were compared. Based on our inclu-
sion and exclusion criteria, we collected data from 94 
hip aspirations for statistical analysis.
The mean age of the patients was 56.6 years. 60% of 
the patients were male while 40% were female. The 
majority of hip aspirations (63%) were performed on 
patients with prior ipsilateral total hip arthroplasties 



Caleb Bhatnagar, Andrew Pasion, Elizabeth Sager, Stanley Chu, Emad Allam

J Contemp Med Edu   • 2024 • Vol 14 • Issue 052

the likelihood of discrepancy, with a threshold of two 
hours considered significant (Figure 2). Additionally, 
certain microorganisms showed a greater propensity 
for culture discrepancies. Notably, P. acnes growth was 
significantly more likely to be discrepant between hip 
aspiration and surgical procedures compared to other 
cultured organisms (p-value=0.0001). Every instance 
of P. acnes was characterized as discrepant i.e. detected 
by surgical cultures but not by radiology cultures (Fig-
ure 3). This may be attributed to its fastidious nature 
and potential evasion by standard detection methods 
and timelines.
There was a discrepancy in whether fluid was sponta-
neously obtained by the radiologist vs. the surgeon in 
41% of cases. Specifically, in 33% of cases, the surgeon 
retrieved fluid from the affected hip at the time of sur-
gery, whereas the radiologist had previously reported 
unsuccessful aspiration. Conversely, in 8% of cases, the 
radiologist was able to aspirate fluid from the hip, but 
this was not corroborated in the subsequent surgical 
report (Figure 4). Note that this excludes fluid obtained 
by the radiologist after lavage (injection of sterile sa-
line). 
In 22% of all cases, there was no spontaneous aspi-
ration of fluid, prompting the radiologist to resort to 
lavage to attempt fluid collection. Among these, 19% 
culminated in positive cultures despite initial unsuc-
cessful aspiration. In these cases, they were able to 
avert potential culture discrepancies in comparison to 
surgical reports. There was one instance of discrepan-
cy despite lavage, in which there were both negative as-
piration and lavage results; however, surgical findings 
showed positive P. acnes growth. This again points to 
the fastidious nature of P. acnes organism and the need 
for special consideration of this organism. Overall, in 
cases lacking initial spontaneous fluid aspiration un-
der imaging guidance, lavage improved the sensitivity 
of cultures by 80%, identifying four out of five cultures 
that would have otherwise tested negative.

to exclude prosthetic joint infection. For included pa-
tients, the collected data included patient demograph-
ics, medical history, details of the aspiration procedure, 
and surgical findings. For the aspiration procedure, we 
also recorded the method of aspiration visualization 
(fluoroscopy vs. ultrasound) to assess for any discrep-
ancies.
Statistical analyses were employed to investigate the 
relationships between variables associated with hip 
aspirations and subsequent surgical outcomes. The 
chi-squared test of independence was used to assess 
associations between categorical variables, such as 
the presence of prior ipsilateral Total Hip Arthroplasty 
(THA) and discrepancies in fluid acquisition or culture 
results. For continuous variables, such as the time in-
terval between aspiration and laboratory processing, 
a point-biserial correlation analysis was performed to 
examine the association with culture discrepancies. 
Additionally, chi-squared tests were applied to assess 
the relationship with specific microorganisms, such as 
P. acnes. All statistical tests were conducted with a sig-
nificance threshold of 0.05. 

Results 
Of the 94 patients included in this study, the average 
BMI for patients undergoing hip aspiration via fluo-
roscopy was greater than that for aspiration via ultra-
sound. This is likely due to proceduralist preference as 
the hip may be harder to visualize with ultrasound in 
larger patients (Figure 1).
There was a discrepancy in bacterial growth recorded 
between cultures procured by the radiologist vs. the sur-
geon in 17% of cases. The majority of these (69%) were 
cases where there was no detectable growth in radiol-
ogy samples, but growth of bacteria or mycobacterium 
in surgical cultures. There was a statistically significant 
correlation between culture discrepancy and the time 
lag between hip aspiration and lab processing (p-val-
ue=0.0166). The greater this time interval, the greater 

Figure 1. Comparison of average BMI for patients undergoing hip aspiration via Fluoroscopy (FL) versus Ultrasound (US).
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Figure 2. Correlation between culture discrepancies and the time lag between hip aspiration and lab processing.

Figure 4. Discrepancies in fluid acquisition between radiologists and surgeons, with 41% of cases showing differences in 
spontaneous fluid retrieval.

Figure 3. Incidence of culture-specific discrepancies. P. acnes showed a statistically significant difference in the discrep-
ancy count. 

https://www.ejmaces.com/
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next step in cases where fluid cannot be aspirated ini-
tially. Lavage thus allows for adequate fluid to be ob-
tained and improves microbial detection.
This study has several limitations as a retrospective 
analysis performed at a single center. It is subject to 
the inherent biases of retrospective studies, including 
selection bias, incomplete data records, and poten-
tial confounding variables. A prospective approach in 
which patients are enrolled at the time of initial hip 
joint aspiration would allow for further limitation of 
these biases. However, this retrospective analysis al-
lowed for us to look at aspirations over a significant 
time frame of about nine years, expanding the number 
of data points available. The study was conducted at a 
single center, which may limit the generalizability of 
the findings. These discrepancies may be a result of the 
specific radiology and surgical procedures in place at 
our institution. Additionally, site-specific sample pro-
cessing techniques may play a role. We also did not 
account for the potential skill level and ability of indi-
vidual specialists to influence the level of discrepancy 
discovered in our analysis. 
Our results lead to important considerations for reduc-
ing the discrepancies between joint fluid collection re-
sults. This fills a gap in current research, as this study 
works to provide tangible options to improve correla-
tion of aspiration results. Our study takes a deeper 
look at reasons for discrepancies and practical points 
to help overcome those discrepancies beyond what is 
available in the current literature. However, further 
prospective, multicenter studies are warranted to val-
idate our findings and refine broad recommendations 
for clinical practice [9]. Future studies are necessary 
to focus on standardizing protocols for image-guided 
aspirations, including the optimal technique, use of la-
vage, and expedited lab processing. Prospective studies 
comparing different imaging modalities (e.g. fluorosco-
py vs. ultrasound) in guiding hip aspirations could also 
provide valuable insights into optimizing procedural 
techniques.

Conclusion 
There are frequent differences between the results of 
image-guided hip aspirations and subsequent surger-
ies. In order to limit discrepancies and improve accu-
racy, we recommend using specialized cultures for 
fastidious organisms, specifically P. acnes. In addition, 
we recommend placing a high priority on processing 
the samples in a timely manner, limiting the time to ini-
tial processing to under two hours. Finally, we recom-
mend utilizing lavage when fluid is not collected spon-
taneously to allow for greater detection of organisms 
when present. Following these recommendations may 
improve the accuracy of diagnosing hip joint infection 

A comprehensive multivariate analysis revealed that 
other factors, such as age, gender, BMI, laterality, pa-
tient WBC count, presence of total hip arthroplasty, ra-
diologist experience, fluoroscopy time, time between 
radiology procedure and surgery, antibiotic adminis-
tration, and resident involvement did not result in sta-
tistically significant differences in discrepancy rates.

Discussion
In this analysis, we found clinically significant differ-
ences when comparing image-guided hip joint aspi-
rations to subsequent surgical findings. Overall, there 
were discrepancies in 17% of culture results. There 
was a higher rate of false negatives in radiology cul-
tures (69% of the discrepant cases) indicating that 
improved techniques are necessary for collecting and 
processing samples. Specifically, we found that delays 
in processing samples led to additional discrepancies. 
Processing samples within two hours reduced discrep-
ancies [7]. This points to the importance of limiting de-
lays following collection of fluid. This may require aid 
with transportation of samples and collaboration with 
the laboratory to expedite processing after aspiration. 
Instituting protocols to ensure prompt processing of 
samples after collection may improve the quality of re-
sults from hip aspiration procedures. 
P. acnes was often missed in radiology cultures in com-
parison to surgical cultures. This organism has a ten-
dency for slow growth and is difficult to detect with 
standard methods. This indicates that with current 
techniques, if there is a high clinical suspicion for in-
fection, negative aspiration cultures may not be able 
to rule out P. acnes infection. This suggests the need to 
use specialized culture techniques for such organisms 
to reduce these misses [8,9]. For example, using an ex-
tended incubation period or taking additional samples 
for growth on various media may increase sensitivity. 
This again may require collaboration with the micro-
biology team for optimal sample processing with the 
goal of limiting cases of P. acnes that are missed on joint 
aspiration. Additionally, the development of more so-
phisticated culture techniques and rapid diagnostic 
tests for fastidious organisms could further improve 
the accuracy of diagnosing hip joint infections. Propri-
etary tests such as the Karius TestTM and SynovasureR 
may be considered in the appropriate clinical setting.
There was also a discrepancy in the ability of special-
ists to collect fluid on aspiration vs. surgery in 41% of 
cases. This includes cases where either the radiologist 
or surgeon was not able to obtain fluid from the hip. 
This might be due to differences in technique, anatomy, 
or timing. We found that using lavage improved culture 
sensitivity in cases where initial fluid aspiration failed. 
This suggests that lavage should be considered as the 
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by aspiration and reduce discrepancies between subse-
quent surgical results. This can improve the quality of 
joint aspiration procedures and hence improve patient 
care. 
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