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Stacked Flexible Nailing for Radius Ulna Fractures: Revival
of a lost Technique
Qaed Dhariwal¹, Parvez Inamdar¹, Pankush Arora², Ashok Shyam² ³
What to Learn from this Article?

Stacked Flexible Nailing done for midshaft radius ulna fractures in adults seems a good minimally invasive surgical option with no
postoperative immobilisation, early rehabilitation and excellent functional outcome.
Abstract
Introduction: Simultaneous radius and ulna fractures are common in adults and generally osteosynthesis with plating is the treatment of
choice. Nailing of such fractures is infrequently advocated. We present our unique technique of radius ulna nailing in adults to achieve closed
reduction and early predictable union with minimal or no complications.
Case Report: Case 1: 22 year old male with midshaft both bones forearm fracture was treated with stacked nailing. Two 2.5 mm steel elastic
nails were used in each radius and ulna. No post-operative splintage was needed and patient was mobilized immediately. Patient was able to go
back to work in 2 weeks and at one year follow up he showed excellent functional outcome.
Case 2: Fifteen year old boy presented with midshaft both bone fractures secondary to fall from height. He was also treated with stacked flexible
nailing. Good stability was achieved and patient was mobilized immediately without any splints. He was able to write his exams which started
on 11th day post-surgery and could complete his theory papers. At final follow up both bones united with good callus and no functional
limitations.
Conclusion: Stacked nailing technique is a good option in midshaft transverse or short oblique fractures of radius and ulna. It allows for early
mobilization without brace or splint. With proper patient selection, good results can be obtained by this simple and minimally invasive
technique.
Keywords: Radius Ulna Fracture, stacked nailing, closed reduction.
Introduction
The both bone forearm (radius and ulna) fractures in paediatric population can
be satisfactorily treated commonly by simple immobilsation or closed nailing
[1-4] but in adolescent and adult population open plating is preferred than
nailing [1-7]. The goal of treatment of both bone forearm fracture is to achieve
both axial and rotational stability irrespective of age, modality or implant [8].
In adults, the standard treatment for such fractures is open reduction and
internal fixation with plating because of risk of malunion [9].There are
numerous studies supporting osteosynthesis for such fractures [9] [10]
though these describe the well known complications like soft tissue damage,

malunion and non-union as well [9]. Early reports of intramedullary nailing in
forearm fractures reported unsatisfactory results due to lack of rotational
stability [11,12]. Interlocking intramedullary nailing were introduced and they
too offer good results comparable to plating [13]. We treated two cases of both
bone forearm fractures using technique of stacked intramedullary nailing using
multiple flexible nails and report the clinical and functional outcome.
Case Report
Case 1: Twenty two years old male who sustained closed fracture of midshaft of
both bones of forearm due to a fall from motorcycle (Fig 1). Patient was taken up
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Figure 1: 22 Year old male presented with
midshaft radius ulna fracture
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Figure 2: Immediate post surger y
radiographs showing good reduction and
maintenance of interosseous space

for surgery the
next day under
regional block
a f ter p ro p er
preanaesthetic
check up. In
our technique,
a t ra n s v e r s e
incision was
made over
radial styloid
Figure 5: One year post
Figure 4: 6 months post
along Langer's
surger y showing good
op showing good callus
lines. Care was
union
taken to
protect the sensory branch of
rad i a l n e r v e
and thumb tendons. Entry point was created with awl or 3.2 mm drill bit
making it big enough to allow passage of two nails. Tip of flexible nail was prebent into a gentle curve. Nail was inserted into radial canal manually with a T
handle. Insertion typically encounters resistance every few centimeters.
Resistance can be overcome by minimally rotating the nail. Nail was passed up
to fracture site. Closed reduction was achieved using C arm. Nail was passed
across fracture site but not completely so as to allow manipulation for
reduction of ulna fracture. For ulna, entry point was made on the radial aspect
of ulnar shaft near olecranon (eccentric). A prebent nail was inserted in to the
ulnar canal up to fracture site. Closed reduction was achieved and the nail was
passed across up to ulnar head. Similarly radial nail was passed up to radial
head. One more additional nail was passed in both radius and ulna (2 in radius
and 2 nails in ulna). The nails were cut flush with bone. Reduction was found to
be stable on table during prono-supination movements (Fig 2). No
immobilization was given post-surgery and physiotherapy was started the next
day and patient was comfortably performing prono-supination from third day
post-surgery (Fig 3). Patient was followed up at 2 weeks, 6 weeks, 3 months, 6
months and 1 year. Patient had minimal pain post operatively and achieved full
prono-supination and wrist and elbow range of movements by 2 weeks. He was
able to return to his computer work in 2 weeks. Callus was seen by 3 months
and fractures were completely united by 6 months (Fig 4). At one year follow
up the bone showed good union and functionally patient was able to do all
activities (Fig 5).
Case 2: Fifteen year old boy presented to with midshaft left radius ulna fracture
secondary to fall from height. He had his board exams in 10 days and parents
were very apprehensive about him writing his exams. Multiple stack nailing
was done using 2.5 mm steel elastic nails (Fig 6). Post operatively patient was
allowed mobilization from second day and at 10 days follow up he was able to
hold his pen and write (Video 1). He was able to write his exams which started
11th day after surgery and could complete all his papers. Follow up at 6 weeks
showed good callus and patient was fully functional (Fig 6b)

Figure 3: Day 3 post surgery - No immobilisation needed and good pronosupination achieved

Discussion
The primary goal of treatment is stable fixation and early mobilization. Two
most common interventions used for displaced both bone forearm fractures are
osteosynthesis with plating and closed/open reduction with nail fixation [1, 4].
Historically, Schone in 1913 described closed intramedullary nailing technique
[7]. Though open reduction and internal fixation with plating is treatment of
choice for both bone forearm fractures since Second World War [7]. Plating is
more logical to most of the orthopaedic surgeons as it restores radial bow [1].
Flexible nailing in adults was criticized to have unsatisfactory result due to lack of
rotational stability and also need for a cast or brace after surgery [11,12]. In the
technique of stacked nailing, both these issues are resolved. Due to stacking of
multiple nails the construct fills in the medullary cavity and provides excellent
rotational stability and this also eliminates need for a cast or brace. The flexible
nature of the nails allows for restoration of the radial bow and interosseous space.
This was evident by good prono-supination achieved by the patient at 2 weeks
post-surgery. It was amazing to see the second patient write comfortably at 10
days post-surgery and able to complete his examinations. Being flexible, the nails
do allow some motion at the fracture site, thus promoting secondary callus
formation and healing. Interlocking intramedullary radius ulna nailing also
achieve the same effect by using the interlocking bolts. These interlocking nails
have shown to achieve good results, with better cosmesis and early motion [811,14]. However these nails are expensive as compared to simple flexible steel
nails and probably technically more demanding.
Use of multiple stacked nailing was first described in German literature by
Hackethal in 1961 [15]. He used 3mm rigid nails to stack the medullary cavity of
various bones including humerus, tibia and also both bone forearm fractures.
The procedure was technically difficult due to use of rigid nails of same size, but
later authors reported use of flexible nails of varying diameter to simplify the
procedure [16]. Most reports are in German literature and English language
literature has reported the use of stacked nailing for humerus fractures only
[16,17,18,19]. From experience of stacked nailing in humerus fractures it is
reported to be best indicated for transverse or short oblique fractures of middle
third of humerus and extending the indications may lead to high incidence of
non-unions [18,20]. Same can be extrapolated to radius ulna fractures and in our
opinion, technique is good for mid shaft radius ulna fractures which are
transverse of short oblique. Galleazi and Monteggia fracture dislocations are
contraindications as they require perfect anatomical reduction and rigid
fixation. Distal 4th radius fractures or proximal 4th ulna fractures are also relative
contraindications as the fractures are too close to the entry point of the nail and
reduction would be difficult. The advantage of the technique is that the fixation
is rotationally stable allowing immediate postoperative mobilization and as the
nails are elastic, the normal bowing of the bones is restored. Due to minimal soft
tissue trauma, post-operative pain is less and rehabilitation is easy. The core
principle is to stack multiple flexible nails. The multiple nails fill up the canal and
provide the necessary rotational stability. Also these provide for some
movement along the fracture site, thus stimulating osteogenesis and callus
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formation.
In our technique, the anticipated problems are bending of the nails at the
fracture site if the patient has a fall before fracture union and for this we
recommend patients to use an elbow pouch when they are up and about. The
second problem is implant removal is difficult as the nails are cut flush at entry
point. We don't consider this as a major disadvantage as most authorities do not
recommend removal of forearm plates either. Also in case there is refracture, we
believe the nails can be removed through the fracture site. Some authors have
reported hypertrophic ossification at nail entry points when stacked nailing was
used for humerus fractures [17]. We did not face this complication in our two
cases and we think making a large enough entry point will help preventing this
complication
Conclusion
Stacked Flexible nailing technique for radius ulna fracture in adults can be a
viable and easier alternative to plating. We can confidently avoid plaster
immobilisation after nailing. In our opinion it has definite advantages. Already
study is underway in a larger group of patients. Results so far are very
Figure 6: a Immediate Post Operative X ray of a 15 year old boy treated with stacked
encouraging.
nailing for radius ulna fracture. b - 6 weeks post operative radiograph showing good callus.
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