THE FEMORAL SUPRACONDYLAR NAIL :
PRELIMINARY EXPERIENCE
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The treatment of supracondylar fractures of the femur
with an intramedullary nail presents some theoretical
advantages. Compared to plate osteosynthesis, intrame-
dullary fixation requires less extensive dissection and
is biomechanically more favorable. In the elderly
patient, these characteristics seem important since bone
quality, extensive procedures and bone grafting remain
problematic.

Since August 1994 we have treated 16 consecutive
closed fractures of the distal femur (A.O. type: 7 A.1,
2 A.3,4 C.1, and 3 C.2) with the Green-Seligson-Henry
intramedullary retrograde supracondylar nail. Twelve
elderly and osteoporotic patients had suffered low-
energy trauma, three young patients had been involved
in a traffic accident and one other young patient had
attempted suicide. The operative technique, complica-
tions and results are described. All fractures healed
within a few months (2 to 7) without bone grafting.
No failure of the fixation material and no deep infection
were encountered. With most elderly patients the
functional result was judged satisfactory, considering
the population studied. Intraoperative determination of
alignment and avoiding shortening were the major
difficulties, especially with long oblique or comminuted
fractures.

Two major complications were encountered in the
young population. In one instance nail protrusion in
the intercondylar notch caused a deep patellar cartilage
erosion and sympathetic distrophy leading to a 15°
flexion deformity. Another young patient needed a
quadriceps release at the fracture site and subsequently
a femoral valgus osteotomy in order to achieve an
acceptable final result.

In elderly osteoporotic patients presenting an isolated
supracondylar fracture, antegrade nailing remains the
“safest” technique by avoiding an unnecessary arthro-
tomy. When previous hip or knee surgery precludes
the use of antegrade nailing techniques or when the

fracture extends into the intercondylar region, retro-
grade supracondylar nailing offers some advantages
compared to conservative treatment or plate osteosyn-
thesis. On the other hand in young patients, anatomic
reduction and alignment should be the goal, and open
reduction with plate osteosynthesis, supplemented by
bone grafting if needed, should remain the gold stan-
dard. When this seems technically impossible, the
antegrade or retrograde insertion of an intramedullary
nail with intraoperative assessment of length and frac-
ture alignment is an interesting alternative.
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INTRODUCTION

Because of frequent complications associated
with protracted bedrest in the elderly and less
predictable results in younger patients, operative
rather than conservative methods have been pre-
ferred for supracondylar fracture treatment (2, 9,
23, 27, 33). Classic osteosynthesis with single or
double buttress plates (30), a 95° dynamic condylar
screw or a condylar blade plate (5, 22, 28) requires
extensive soft tissue dissection and bone devas-
cularization, often making bone grafting indispen-
sable. Complications such as deep infection (0 to
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5.8% and up to 20% in older series), nonunion
(0 to 4%) or secondary displacement are not
exceptional despite correct initial reduction (15,
24).

For these reasons intramedullary devices such
as an antegrade but “shortened” intramedullary
nail (1, 18), the Zickel nail and other elastic or
semielastic pins (8, 16, 20, 34), the Huckstep nail
(11, 31), the Derby nail (29) and finally the Green-
Seligson-Henry (GSH) nail (3, 4, 6, 10, 12, 17,
19) progressively gain popularity. Their intrame-
dullary location gives them a biomechanical ad-
vantage, and they require less extensive dissection,
which might result in fewer complications.

The idea of a retrograde supracondylar nail is
certainly not new, but the introduction of the GSH
intramedullary supracondylar nail (IMSC) offers
additional theoretical advantages. The GSH nail
is fully cannulated, allowing insertion on a guiding
rod. The 8° angulation of its distal part makes
it possible to introduce it posteriorly in the
intercondylar notch in order to limit interaction
with patella tracking. The retrograde insertion
through an arthrotomy allows nailing even when
knee or hip surgery has been performed previously
(13, 21, 25), and the same limited approach can
be used to reduce intraarticular fractures. The goal
of this study is to evaluate the results obtained
in the treatment of supracondylar fractures using
this new device in younger and older patients.

PATIENTS AND METHODS

Population

Since August 1994, 16 consecutive patients with a
supracondylar femoral fracture were treated using an
intramedullary supracondylar nail IMSC, Smith &
Nephew Richards, Memphis, Tennessee). Two distinct
patient groups could be identified. Twelve patients were
elderly (68 to 98 years, mean 83 years), osteoporotic
and in poor general condition (group I). Four of them
had undergone a previous operation on the same
femur : one had an intertrochanteric hip fracture fixed
with a screw-plate, another was left with a Girdlestone
resection, the third had a total hip arthroplasty and
the last a metaphyseal tibial fracture treated using a
femorotibial nail removed many years previously. A
fifth patient presented a pathological fracture. All
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patients suffered their fracture as a result of a low-
energy trauma such as a fall from their height or an
improper nursing manipulation.

The four patients in the second group were young
(24 to 38 years, mean 32 years) and in better general
condition (group II). Their fractures were caused by
high-energy trauma (traffic accident, defenestration)
and were associated with other lesions. One of them
presented a paraparesis after a cervical medullary
contusion, a Lefort II and III fracture as well as a
scapular fracture. The others had multiple fractures of
the ipsi- and/ or contralateral leg.

Fracture types

Fractures were intra- or extraarticular but always
extended into the supracondylar region. In extraartic-
ular fractures the degree of comminution was variable,
ranging from transverse nondisplaced to pathological
and severely comminuted (A.O. classification (26) : 7
A.1 and 2 A.3). Intraarticular fractures were always
displaced and completely intercondylar (A.O. classifi-
cation: 4 C.1 and 3 C.2). Fracture types in the two
patient groups are shown in table 1.

Table I. — Fracture type according to the patient group

Fracture type Group I Group II Total
Al 6 1 7
A3 1 1 2
Cl 3 1 4
C2 2 1 3

Surgical technique

Positioning of the patient and approach

The patient lies in the supine position on the
operating table, his uninjured leg resting on a support
with maximal hip flexion and abduction. The injured
leg lies freely on a leg support bent at 50°. Neither
traction nor tourniquet is used. The injured leg is
wrapped in a standard extremity set, and the fluoros-
copic c-arm is advanced from the lateral side. This set-
up provides easy access to the knee and a good
fluoroscopic view in the frontal and lateral plane (Fig.
1).

All cases were operated through a medial parapatellar
arthrotomy. For extraarticular fractures lateral sublux-
ation of the patella was often sufficient to gain access
to the intercondylar notch. Intraarticular fractures
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Fig. 1. — Positioning of the patient. The uninjured leg rests
on a support with maximal hip flexion and abduction. The
injured leg lies freely on a bent leg support. The fluoroscopic
C-arm is advanced from the lateral side.

required complete lateral dislocation of the patella to
allow better visualization of the articular surfaces.
Every effort was made to avoid opening the supracon-
dylar fracture site in order to limit devascularization.
Bone grafting was never used.

Osteosynthesis

Intraarticular fractures were first reduced and fixed
with 2 or 3 K-wires from the medial or lateral side.
Care was taken to insert them at least 15 mm apart,
to allow the introduction of the IMSC nail in between.
The K-wires were replaced by cannulated screws (@ 6.5
mm).

After closed reduction of the supracondylar fracture,
a guiding rod was introduced through an intercondylar
entry point situated a few mm to 1 cm above the
insertion of the posterior cruciate ligament (PCL) as
described by Seligson and Henry (32). The distal femur
was then reamed to a diameter 1 mm above that of

the nail. The nail was fixed to the drill guide and the
alignment with the interlocking holes was checked. The
nail was introduced over the guiding rod into the
medullary cavity and countersunk a few mm into the
intercondylar notch. Fracture alignment was checked
and the most proximal interlocking hole was drilled
first ; the sleeve and drill were left in place to enhance
stability and prevent secondary displacement while
drilling more distal holes. The arthrotomy was closed
with resorbable suture on a suction drain.

Postoperative care

Prophylactic antibiotics (cefazolin 1g t.id.) were
administrated for the first 48h, but no anticoagulants
were used. When possible, patients were seated in an
armchair on the first postoperative day and full range-
of-motion physiotherapy was started. Between physio-
therapy sessions an antalgic removable knee extension
brace was used, and patients were encouraged to move
their ankles. Those patients able to walk without weight
bearing received gait training within a week of the
operation. Full weight bearing was authorized after
clinical and radiological evidence of fracture healing.

RESULTS

All operations were performed by experienced
orthopedic surgeons. Operation time ranged from
I to 1.5 hours. A nail diameter of 12 mm was
found to be most. frequently appropriate (11 out
of 16 cases) ; the 11-mm nail was used only twice
and the 13-mm three times. Regarding nail length,
a 200-mm nail was used in 9 cases while 6 patients
had a 250-mm and one a 150-mm nail inserted.
The number of locking screws ranged from 3 to
9 depending on fracture type and bone quality.

Follow-up

Owing to old age and a high degree of physical
and mental debilitation 5 of the 12 patients in
group I could not walk or stand properly prior
to operation. All other patients in this group
recovered their walking or standing ability within
2 to 7 months postoperatively. Three of our four
young patients (group II) experienced walking
difficulties. One had a paraparesis (cervical
trauma), another had a knee flexion deformity of
15° (see complications), and the third needed a
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Table II. — Clinical and radiological results

Flexion Extension lag Shortening Axial deviation**
> 110° 5 0-5° 5 0-1 cm 2 0-5° 6
110°-90° 5 6-10° 4 1-3cm 7 6-10° 2
<90° 1* > 10° 1+ 1* >3cm 1+ 1* > 10° 14+ 1%

* One patient had a stiff knee prior to trauma owing to a femorotibial nail. Premature removal
of the distal locking screws caused secondary impaction and varisation.
** Only 10 cases are presented because the axial deviation is not relevant in the patient with the

Girdlestone resection.

quadriceps muscle release followed by a femoral
osteotomy to regain a normal walking pattern.

Eleven patients (7 from group I and 4 from
group II) were reviewed after fracture healing
between 3.5 and 18 months after surgery. Two
patients from group I died from unrelated causes
a few weeks or months after the operation. One
was able to walk without aid 4 months postop-
eratively ; the other was hemiplegic. Three patients
were lost to follow-up ; one of them informed us
that she was able to walk without aid.

All patients reviewed who had normal knee
flexion previously (10 patients) reached at least
90° of flexion (90°-140°). An extension lag of 5°
or less was found in 5 patients, between 6 and
10° in 4 others and more than 10° in 2. All
fractures reviewed were clinically and radiologi-
cally healed between 2 and 7 months. By that time
a scaniometry and a radiological assessment of the
mechanical axis of the operated leg were per-
formed. Results are shown in table II.

Complications

In one patient two proximal locking screws
were driven into the femur anterior to the nail.
This had no influence on the final result.

Hardware had to be removed in 4 patients. One
had an early superficial infection resulting in skin
perforation by two distal locking screws. These
had to be removed before fracture healing, which
led to secondary impaction and protrusion of the
distal tip of the nail into the knee. Eventually, the
fracture healed without further complications,
leaving a completely ankylosed knee at 25° of
flexion, 24° of varus and a femoral shortening
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of 31 mm. This occurred in a patient who already
had a stiff knee owing to a previous femorotibial
nail. However, today she is able to walk 50 m
with a walking aid and a shoe-lift. In another
cachectic patient, two distal screws perforated the
skin after fracture healing and had to be removed.
One of our youngest patients, who was initially
lost to follow-up, had his hardware removed in
another hospital. He presented a flexion deformity
of 15°, 125° of knee flexion, and major quadriceps
atrophy. Reflex sympathetic dystrophy developed
as a result of a cartilaginous ulceration of the
patella due to friction of the distal extremity of
the nail protruding into the intercondylar notch.
Another young patient needed a quadriceps release
at the fracture site and subsequently a distal
femoral valgus osteotomy in order to achieve an
acceptable result.

DISCUSSION

The treatment of supracondylar fractures of the
femur remains a challenge even for the most
experienced orthopedic surgeon. No single univer-
sal osteosynthesis technique can meet all require-
ments of stability, predictability, low complication
rate and anatomic reduction. One should gain
experience with several techniques, in order to
adapt to the patient, the fracture configuration and
local considerations such as osteoporosis, open
fractures, soft tissue damage or associated lesions.

The development of the IMSC nail seemed
attractive to us, as it combines an intraarticular
approach allowing an open anatomic reduction of
the articular fracture component with minimal soft
tissue dissection and rigid fixation. This resulted
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in early mobilization, facilitated nursing, especially
in elderly debilitated patients and led, as in other
series (3, 4, 12, 19), to high consolidation rates.
Except in one case where hardware removal was
necesitated by superficial infection, no secondary
displacement was noted. In contrast to other
reports (3, 12, 19), no deep infections, no hardware
breakage and no nonunion occurred, but all our
fractures were closed.

The overall functional results considering age,
preoperative status and associated injuries, were
judged favorable at least in the elderly population
(group I). However we experienced difficulties in
evaluating and restoring proper knee alignment.
This could probably be improved by intraoperative
assessment of the limb axis prior to definitive
locking of the nail. In comminuted and long
oblique fractures control of shortening was found
problematic too. In such situations, the use of a
traction device might be beneficial although dis-
traction without bone grafting could increase the
risk of nonunion.

The technique requires an arthrotomy, and this
carries the risk of joint stiffness and septic arthritis
in nonarticular fractures which could have been
treated with a “shortened” antegrade nail (1, 18,
35). Although no septic complications were en-
countered in the present series, joint stiffness was
a problem in several patients. In order to avoid
a medial arthrotomy, a transpatellar tendon ap-
proach has been described by Green (6), and an
arthroscopy assisted nail insertion technique has
even been reported (7). However we have no
experience with these techniques. Displaced in-
traarticular fractures on the other hand, require
an arthrotomy anyway in order to obtain proper
reduction. Nail insertion through the same ap-
proach was found very convenient. The IMSC can
also be used when hardware or proximal deformity
precludes antegrade nailing, and it offers the
possibility of multiple distal screw insertion
through the nail. Compared to the “shortened”
antegrade nailing technique that allows only two
distal screws, this can be an advantage, especially
in very distal fractures or when bone quality is
problematic.

In one instance we encountered a severe patellar
cartilage ulceration due to intraarticular protrusion

of the nail in the intercondylar notch, causing a
reflex sympathetic dystrophy and severe functional
impairment in a young patient. Articular synovial
metallosis, as described by Johnson ez al. (14), was
not encountered at hardware removal, but it seems
particularly important to insert the nail posteriorly
in the notch and to bury it at least a few mm
below the articular surface.

One should also keep in mind that anatomic
reduction or alignment of the metaphyseal fracture
component is often not obtained without the use
of a traction device, if the fracture site has to
remain closed. In four of the reviewed cases, this
led to an axial deviation of more than 5°, which
required a corrective femoral osteotomy in one
of the younger patients. Although probably bene-
ficial for fracture healing, shortening of more than
1 cm was encountered in nine of the eleven
patients available for final radiographic assessment.
Because of this, caution should be shown regarding
the systematic use of this device in the young and
active patient with a severe impacted or commin-
uted fracture. In those cases we prefer a more
anatomic reduction held by firm internal fixation
and if necessary supplemented by bone grafts. If
this seems technically impossible, the insertion of
an intramedullary nail with the aid of a traction
device can lead to proper alignment and prevent
severe shortening. In older osteoporotic patients,
when previous hip or knee surgery prevents the
use of an antegrade nailing technique or when
supracondylar fractures extend into the knee joint,
the IMSC nail can be an attractive alternative to
a long and difficult conservative treatment, a
femorotibial nail or a difficult and potentially
precarious open reduction-fixation.
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SAMENVATTING

T. SCHEERLINCK, P. KRALLIS, P-Y DES-
CAMPS, D. HARDY, P DELINCE. De femorale
supracondylaire nagel, initiéle ervaring.

De behandeling van supracondylaire femorale breuken
d.m.v. een centromedullaire nagel vertoont enkele
theoretische voordelen. Vergeleken met plaatosteosyn-
these vergt het plaatsen van een centromedullaire nagel
minder dissectie en is de montage stabieler. Voor oudere
patiénten is dit belangrijk gezien' de minder goede
botkwaliteit en het feit dat uitgebreide heelkundige
ingrepen met aanbreng van botenten vaak problema-
tisch zijn.

Sinds augustus 1994 werden 16 opeenvolgende gesloten
distale femorale breuken (A.O. classificatie : 7 A.l, 2
A3, 4 Cl1, 3 C2) dm.v. de Green-Seligson-Henry
retrograde centromedullaire nagel behandeld. 12 pa-
tiénten waren oud, osteoporotisch en liepen hun breuk
op na een mineur trauma, 3 patiénten waren jong en
het slachtoffer van een verkeersongeval en een andere
jonge patient deed een zelfmoord poging. De opera-
tietechniek, complicaties en resultaten worden bespro-
ken. Alle breuken heelden binnen de enkele maanden
(2 tot 7) zonder dat botenten nodig waren. Er deden
zich geen diepe infecties voor en het osteosynthesema-
teriaal bood de gewenste stabiliteit. De oudere patiénten
hadden globaal gezien een vrij goed functioneel resul-
taat. Het peropertief herstellen van een correcte me-
chanische as en lengte zorgde voor de belangrijkste
problemen vooral bij schuine of comminutieve breuken.
Bij de jonge patiénten deden er zich twee belangrijke
complicaties voor. In één geval veroorzaakte protrusie
van de nagel in de trochlea een belangrijke kraakbeen-
erosie t.h.v. de patella. Dit ging gepaard met algoneuro-
dystrofie gevolgd door een extensiedeficiet van 15°. Bijj
een andere jonge patiénte moest het extensieapparaat
vrijgemaakt worden t.h.v. de femorale callus en was
een femorale valgus osteotomie noodzakelijk om een
goed resultaat te bekomen.

Bij oude osteoporotische patiénten kan een supracon-
dylaire breuk, zonder intra-articulaire component, waar-
schijnlijk best d.m.v. een antegrade femurnagel behan-

deld worden om zodoende een artrotomie te vermijden.
Wanneer echter het gebruik van een antegrade nagel
onmogelijk is (bv. door voorafgaande heup- of knie-
chirurgie) of wanneer de supracondylaire breuk een
intra-articulaire component vertoont, biedt de retro-
grade supracondylaire nagel enkele voordelen t.o.v. een
conservatieve behandeling of een plaatosteosynthese.
Voor jonge patiénten is een anatomische reductie en
het correct herstellen van de mechanische as noodza-
kelijk. Open reductie en plaatostheosynthese met het
eventueel aanbrengen van botenten blijft in deze ge-
vallen de gouden standaard. Wanneer dit echter tech-
nisch niet haalbaar blijkt, is het inbrengen van een
retrograde of antegrade centromedullaire nagel, met
peroperatieve controle van lengte en mechanische as,
een aantrekkeljk alternatief,

RESUME

T. SCHEERLINCK, P KRALLIS, P-Y. DES-
CAMPS, D. HARDY, P. DELINCE. Le clou fémoral
supracondylien : résultats préliminaires.

Le traitement des fractures fémorales supra-condy-
liennes par clou centro-médullaire offre théoriquement
des avantages biomécaniques par rapport a l'ostéo-
synthése par plaque vissée et demande une dissection
moins étendue. Ces caractéristiques acquierent une
grande importance lorsqu’on s’adresse a des sujets agés
qui supportent difficilement des interventions agressives,
et chez lesquels l'os est de mauvaise qualité.

Depuis aofit 1994, 16 fractures fermées de la partie
distale du fémur (type A.O.: 7 A.1l, 2 A3,4 C.1, 3
C.2) ont été traitées a l’aide du clou supra-condylien
rétrograde de type Green-Seligson-Henry. Douze pa-
tients 4gés et ostéoporotiques ont présenté leur fracture
4 la suite d’un traumatisme mineur. Trois jeunes
patients ont été victimes d’accidents de roulage et un
s’est défenestré. La technique opératoire et les com-
plications sont décrites. Toutes les fractures ont conso-
lidé en quelques mois (2 & 7) et ce, sans l'apport de
greffes osseuses. Aucune infection profonde n’est sur-
venue. Le résultat fonctionnel de la majorité des cas
dans le groupe des patients agés, a été jugé favorable
si on tient compte de 1état général de la population
étudiée. La difficulté majeure a été le contrdle per-
opératoire de la qualité de la réduction, surtout dans
les fractures obliques et comminutives.

Deux complications importantes chez des patients
jeunes sont & déplorer. La protrusion du clou dans
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Iéchancrure entraina une lésion cartilagineuse de la
rotule, une algodystrophie et un flessum du genou de
15° dans un cas. Une autre patiente a dii subir une
libération de l’appareil extenseur au niveau du cal
osseux, suivie d’une ostéotomie de valgisation du fémur
afin d’obtenir un résultat acceptable.

Pour le patient Agé présentant une fracture supra-
condylienne isolée, I’enclouage antégrade reste préféra-
ble 4 I’enclouage rétrograde qui, par sa voie d’abord
intra-articulaire, risque d’ entrainer une arthrite ou une
raideur du genou. Si une chirurgie préalable de la
hanche ou du genou ne permet pas l'insertion d’un
clou antégrade ou si la fracture supra-condylienne
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présente une extension intra-articulaire, le clou supra-
condylien offre certainement un avantage par rapport
au traitement conservateur ou a l'ostéosynthése par
plaque vissée. Par contre pour le patient jeune, une
réduction aussi anatomique que possible doit &étre
obtenue. Cela implique le plus souvent ’abord de la
fracture. Ensuite, une fixation solide par plaque vissée,
associée a des greffes osseuses, reste le traitement de
choix. Si cela s’avére techniquement impossible, ’en-
clouage centromédullaire rétrograde ou antégrade avec
vérification préalable de la longueur et de I’alignement
est une alternative intéressante.



