
The multi-use applications of the Reamer Irrigator Aspirator (RIA) should be considered when addressing certain oncologic, traumatic, and 
infectious processes in light of its potential improved efficacy and reduced complication profile compared to conventional reamers.
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Conclusion: Recent exploration of the RIA system’s (Synthes®, Inc. West Chester, Philadelphia) multipurpose applications has indicated use in 
long bone debridement. While further exploration and high-quality studies are needed to make robust claims of efficacy, we believe that the use 
of RIA in the context of chronic osteomyelitis is a superior alternative to conventional reaming techniques.

Introduction: The treatment of chronic intramedullary infection of the long bones relies on microbe-specific antibiotics in conjunction with 
surgical removal of infected necrotic material. We discuss the use of reamer–irrigator–aspirator(RIA) for debridement of the intramedullary 
canal instead of conventional reaming techniques. This is the first case report to explore the use of RIA for osteomyelitis.
Case Report: We discuss the use of the RIA in treatment of a 26-year-old female presenting with chronic osteomyelitis of the left distal femoral 
shaft. She had normalization of infection laboratories at 6 weeks and complete resolution of symptoms at 3 months and was released at 6 months.
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Abstract

Case Report

Introduction

A 26-year-old female presented to office with an insidious onset 
of pain in her left distal femur that had been present for several 
months. The patient reports no history of trauma. Physical 
examination reveals that the patient was a febrile. There was no 
evidence of a rash or wound and weakness or numbness, but the 

The current gold standard for debridement of infection in the 
intramedullary canal is conventional reaming of the cavity for 
removal of infected material [1]. Indeed, Sancineto and Barla 
report admirable results in treatment of 18 patients presenting 
with femoral and/or tibial osteomyelitis using traditional 
reaming techniques and concurrent antibiotic cement spacer: 
there was no report of subsequent infection during the follow-
up interval (10–54 months) [2]. However, conventional 
reaming techniques in surgical debridement of chronic 
osteomyelitis present unique risk factors: increased 
intramedullary temperature resulting in thermal necrosis, 
inadequate removal of infected medullary cavity contents, and 
iatrogenic local and hematogenous spread of infection [3]. 
Further, increased intramedullary pressure can lead to 

extravasation of medullary contents into the venous pool 
resulting in impaired pulmonary gas exchange [4]. We believe 
that the use of a single-pass reamer–irrigator–aspirator (RIA) 
system more effectively accomplishes the goals of debridement 
while the constant irrigation and suction components of the 
system effectively limit the potential risks described. We are not 
aware of any other case report documenting the use of RIA in 
treatment of idiopathic chronic osteomyelitis.
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patient did note swelling of the involved extremity. Normal 
pulse times were noted in all four extremities. Pushing/pulling 
provoked pain. Of note, the patient reported a recent molar 
extraction as her only past surgical history. The pain persisted 
and increased in severity over the course of several months 
before amagnetic resonance imaging (MRI) was obtained. MRI 
interpretation revealed a large marrow-replacing lesion in the 
distal femoral shaft with a posterior cortical breach and 
associated posteromedial soft tissue component (Fig. 1 and 2). 
Subsequent biopsy demonstrated osteomyelitis, and cultures 
revealed methicillin-resistant Staphylococcus aureusas the 
offending microorganism. The patient elected to proceed with 
surgical intervention to ream and irrigate the femur and debride 
the abscess present in the posteromedial aspect of her 
Cierny–Mader 3A distal femoral osteomyelitis. Pre-operative 
antibiotics were held until more cultures were obtained.
A thorough review of the MRI revealed that the main foci of 
infection of her distal femur and posteromedial fluid collection 
were roughly 12 cm proximal to the superior pole of the patella. 
On measuring 12 cm from the superior pole of the patella to the 

lateral thigh, a 6-cm longitudinal incision was made. Bovie 
electrocautery was used throughout the procedure to coagulate 
superficial vasculature. A longitudinal incision was made in the 
iliotibial band in line with that of the skin. The anterolateral 
compartment of musculature was identified, and Bovie was 
used to gently lift the compartment off the lateral intermuscular 
septum, revealing the femoral shaft. The periosteum of the 
femoral shaft was longitudinally incised, and a Cobb was used to 
circumferentially elevate the periosteum. Using blunt 
dissection, the posteromedial periosteum was separated 
resulting in a rush of fluid. Following decompression, samples 
were  sent  f o r  b i o p s y  an d  c u l t u re.  A f ter  t h o ro ug h 
decompression, a 3.5-mm drill was used to drill the lateral 
cortex. The lateral wound was irrigated and temporarily 
covered with a wet lap.
We then addressed the RIA component of the procedure. X-ray 
was used to identify a start point roughly 8 cm proximal to the 
tip of the greater trochanter where a 4-cm incision was made in 
line with the femoral shaft. The guidewire was used to identify 
the tip of the greater trochanter on an anteroposterior view and 

to confirm alignment with the 
femoral shaft on the lateral view. The 
guidewire was advanced to the level 
of the lesser trochanter, and a 12-mm 
reamer was  used to  open the 
p r o x i m a l  f e m u r .  B a s e d  o n 
measurements  of  the femoral 
isthmus, a 12-mm head was selected 
for the RIA system. On assembly of 
the RIA, a ball-tipped guidewire was 
passed into the femur and seated into 
the physeal scar of the distal femur. 
The RIA was then introduced over 
the bal l-t ipped guidew ire and 
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Figure 1: Coronal STIR magnetic resonance imaging on 
presentation.

Figure 2: Axial T2 magnetic resonance imaging on presentation. Figure 3: Fluoroscopic image of reamer–irrigator–aspirator 
pass at level of femoral involvement.

Figure 6: Lateral femur plain film at 7-month follow-up.
Figure 4: Axial proton densityfat-saturated magnetic resonance 
imaging at 3-month follow-up.

Figure 5: Anteroposteriorfemur plain film at 7-month follow-up



Discussion

We should note that RIA use in treatment of chronic 
osteomyelitis is limited to the long bones as the smallest reamer 
head is 12 mm. Further, RIA is a costly system and may not be 
realistic in many health-care settings.

Conclusion
RIA offers a promising alternative to conventional reaming 
techniques in a variety of situations including long bone 
debridement for osteomyelitis. We believe that this case report 
is the first of its kind to discuss the treatment of chronic 
osteomyelitis using RIA for intramedullary debridement. The 
favorable outcome in this case is encouraging and lends to the 
recent body of evidence surrounding the multiple uses of RIA in 
orthopedic surgery. In addition, this case highlights the 
importance of understanding the variety of options for treating 
difficult problems and provides support for adding RIA to the 
toolbox when dealing with long bone infection.

The treatment of chronic long bone osteomyelitis is complex. 
Most cases of chronic osteomyelitis result from previous open 
fracture. This was not the case for our patient; however, the 
principles of treatment remain the same. The alternative to our 
use of RIA would have been the use of a traditional reamer. We 
believe that RIA offers a better surgical approach for several 
reasons. First, compared to standard reamers, RIA utilizes a 
disposable head that is always sharp [5]. As Dehghan and 
Schemitsch note, this allows for simultaneous opening of the 
canal, removal of sclerotic and infected contents, and 
promotion of revascularization [5].Second, we believe that RIA 
use effectively limits increased intramedullary pressure and 
temperature, thus limiting both necrosis and extravasation of 

medullary contents. A 2016 animal study performed by Miller 
et al. examined the number of microemboli in circulation 
following conventional sequentially reamed nailing and RIA 
reamed nailing. Their results demonstrate a statistically 
significant reduction in circulating microemboli in the RIA 
reamed group [6]. Further, a 2017 prospective randomized 
clinical trial in humans demonstrates a modest reduction in 
total embolism score in patients treated with RIA compared to 
those treated with a conventional reamer [7]. We note that, 
although fewer emboli were present in the RIA group, this did 
not result in measured physiologic differences. Finally, studies 
have documented the ability of the RIA system to successfully 
remove large quantit ies of  intramedul lar y mater ial 
[5,8].Dawson et al. directly compared the amount of 
intramedullary contents gathered by femoral RIA, anterior, and 
posterior iliac crest. The RIA system obtained the most graft at 
an average of 38 cm3, and it was significantly more than anterior 
iliac crest bone graft, solidifying the ability of RIA to remove a 
large amount of intramedullary contents [9]. It is apparent that 
simultaneous irrigation and aspiration as achieved by RIA 
provides a more effective mechanism for removal of 
intramedullary contents than traditional techniques. Therefore, 
we believe that RIA offers a promising alternative to 
conventional surgical practice and should be considered in the 
care of patients with chronic long bone osteomyelitis.

advanced distally with the cutting head moving in a forward 
direction. The RIA was slowly advanced through the medullary 
cavity with periodic retraction to allow proper suction of 
infected graft particulate. Progress was slowed upon reaching 
the level of the infection due to severe sclerosis of the distal 
isthmus (Fig. 3). One pass of the medullary cavity was made 
without complications or mechanic malfunction. The infected 
bone graft collected was stored in two containers. On obtaining 
cultures, anesthesia administered intravenous vancomycin. The 
proximal femoral wound was thoroughly irrigated and closed. 
Vancomycin powder was used locally over the lateral thigh 
incision.
The patient remained in the hospital for 4days following 
surgery. She received empiric antibiotics and was discharged 
home when the surgical cultures and sensitivities resulted with 
final infectious disease antibiotic recommendations made.The 
patient was made 50-pound partial weight bearing on her left leg 
as precaution for 6 weeks. At 2 weeks following surgery, the 
patient had a decrease in pain and no signs of recurrent infection 
were noted. The patient was followed by infectious disease in 
the hospital and after surgery as well and completed 30 days of 
linezolid followed by Bactrim to finish the 6-week course. At 
3month follow-up, the patient continued to show improvement 
clinically with complete resolution of the thigh pain she 
described preoperatively. Her white blood cell count, 
sedimentation rate, and c-reactive protein all returned to 
normal levels 6 weeks after surgery. An MRI was also obtained 
and revealed reactive changes evident of canal reaming but no 
osteomyelitis or abscesses (Fig. 4). At the 7-month follow-up, 
she continued to have resolution of all symptoms with normal 
laboratories and X-rays and was released from orthopedic and 
infectious disease follow-up (Fig. 5 and 6). The patient was 
made aware that her case would be written for publication, and 
informed consent was completed after she agreed.
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Clinical Message

The multiuse applications of the RIA should be considered 
when addressing certain oncologic, traumatic, and infectious 
processes in light of its potential improved efficacy and 
reduced complication profile compared to conventional 
reamers.
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