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Intramedullary nailing of long bone fractures have been associated with fat
embolism and thermal necrosis due to reaming.2 An attempt to reduce
the incidence of these complications Reamer-Irrigation-Aspiration(RIA)
system was developed (Synthes, Paoli, PA, USA).This innovative system
provides simultaneous continuous irrigation and suction while reaming long
bones. The marrow contents, bone fragments and irrigation fluid is passed
through a filter first and then into a suction bag. The second generation
RIA system was launched in 2019 (Fig. I). It has new design for easy
handling, small reamer head size of 10 mm (first generation RIA system
has 12 mm reamer head size) and has larger holes for improved irrigation
and suction. The design and characteristics of this reamer are different
from standard reamer and detailed guidelines of RIA technique and usage
has already been established.® The purpose of this editorial is to update the
Orthopaedic community of Pakistan about the expanded indications, safety
and efficacy of RIA system.

The indications of RIA have been expanded recently. It has been used
for treating post operative osteomyelitis,* non unions of long bone 5 and
for obtaining mesenchymal stem cells.!® Zalavras* treated 8 tibial
osteomyelitis and 3 femur osteomyelitis with debridement of the medullary
canals utilizing RIA system and reported no infection at six months follow

up.
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With RIA system 40 to 90 ml of graft can be
obtained in comparison to 20 to 40 ml of cancellous
bone graft from iliac crest.®® The graft obtained with
RIA system has comparable Osteoinductive
properties to that of iliac crest bone graft'! and union
rates of 90% have been reported with this bone
graft.>? Post operative pain is less in patients in
whom graft have been obtained with RIA system
than obtained from iliac crest graft.”? The United
States Food and Drug Administration(FDA) has
approved RIA system for harvesting autogenous
bone graft in March 2005.1? Although RIA system is
costly but for surgeries requiring larger volume of
bone graft it has been found cost effective.!® RIA
bone graft has been used successfully in spinal fusion
and opening wedge high tibial osteotomy.1415
Vincenti et af® treated 17 patients of infected non
union of tibia with Gentamicin-Coated nail and RIA
system and noted healing in all patients in 7.8
months.

Mesenchymal stem cells (MSCs) are obtained
from bony fragments and filtrate of RIA. The RIA

filtrate has higher volume of concentrated MSCs7 in
comparison to aspirates from iliac crest which has
only 0.001 to 0.01% cells.!®1® MSCs are
multipotential bone marrow stromal cells with
chondrogenic characteristics.1® The MSCs of RIA in
combination with dexamethasone had been
successful in treating non union in 12 out of 13 bone
specimens in vitro.2® Schmidmaier et a*! revealed
that RIA has more potent Osteoinductive properties
than conventional bone graft obtained from iliac crest
and this is due to the larger quantity of Bone
Morphogenetic Protein( BMP-2),Transforming Growth
Factor (TGD- B1),Fibroblast Growth Factor (FGFa),
Insulin Growth Factor (IGF-1) and Platelet Derived
Growth Factor (PDGF bb) present in RIA. Tossi et aP*
compared MSCs obtained from RIA, iliac crest
marrow and adipose tissue and found that MSCs
derived from RIA had greater and faster
chondrogenic and osteogenic differentiation capacity
than the other two. Tossi et a/ recommend the use of
MSCs of RIA for treating Orthopaedic disorders.
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RIA system is very useful for fixation of
pathological or impending femur fractures in patients
with metastasis with the added advantage of
lowering the risk of distal metastasis, decreasing the
tumour burden and systemic dissemination and
obtaining adequate samples for histological
grading.222® RIA system can be used for removal of
cement fragments after removal of antibiotic coated
nail or cemented hip arthroplasty especially if
removal is difficult with conventional standard
instruments.3Several authors have used the
membrane induced technique of Masquelet with
autograft obtained from RIA. Stafford?* treated 27
bone defects with 1 to 25 cm gaps with autograft of
RIA and Masquelet technique and achieved union in
24(89%) patients.

The RIA system is a safe technique with
relatively few complications. We found only 3
complications in 87 patients in 5 studies. These were
anterior femoral cortex perforation, fracture neck of
femur and hypertrophic scar formation.5> All these
complications were successfully treated with
conventional techniques. Eccentric reaming or over
reaming of the femur particularly in osteoporotic
patients and in those with non alignment of
medullary canal can cause perforation.”24
Complications of the RIA system can be avoided with
proper pre operative assessment of the diameter of
cortex, optimum per operative entry point of the
reamer, central placement of the guide wire, reaming
2 mm less than the isthmus diameter and frequent
use of fluoroscopy during reaming.2> Other potential
complications are dislodgment of reamer head from
the drive shaft, breakage of tip of the drive shaft
and blockage of tube assembly by debris due to
prolonged reaming and irrigation.2324-27 RIA s
contraindicated in diaphyseal infection with narrow
medullary cavity(< 10 mm diameter).2® Marchand?®
was of the opinion that patients operated for
obtaining bone graft with RIA system were more
likely to required blood transfusion than those
operated for conventional iliac crest graft.

The RIA system is a versatile device with
minimal complications. It is user friendly and has a
short learning curve. It should gain popularity among
the Orthopaedic surgeons of Pakistan. The issue of
cost can be resolved if local version of RIA system is
manufactured by our biomedical engineers. Routine
clinical use of RIA system will further validate its
indications and outcome in Pakistani population.
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Fig. I: The Reamer-Irrigation-Aspiration (RIA)

system (The DePuy Synthes RIA 2)
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