Acta Orthop Scand 1999, 70 (1): 29-32

29

Unreamed intramedullary nailing for
pathological femoral fractures

Good results in 30 cases

Panagiotis V Giannoudis, Salah S Bastawrous, Jose A Bunola, David A Macdonald

and R Malcoim Smith

We have used the AO unreamed femoral nail for sta-
bilization of impending and complete pathological
fractures since March 1994,

27 patients with 30 pathological fractures (23) or
impending fractures (7) of the femur were retrospec-
tively analyzed. These included 18 subtrochanteric
fractures, 11 shaft fractures and 1 distal fracture.
The mean age of the patients was 68 (51-84) years.
All patients were treated with a solid femoral nail
inserted by an unreamed technique. The nail was
inserted through a minimally invasive approach and
with a median surgical time of 55 (35-70) minutes. A

reconstructive proximal locking option (spiral blade)
was used in 25 cases.

There were no intraoperative complications, no
operative mortality. Reliable skeletal stability was
obtained in all cases and most were able to mobilize
early with minimum discomfort. 1 case was revised
for a secondary fracture through a distal metastasis
at 6 months. The median survival was 5 (2-9)
months. Unreamed nailing with the AO solid femoral
nail appears to be a good option for the stabilization
of pathological femoral fractures.
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We use the AO solid femoral nail (URFN) since
March 1994. It can be inserted without reaming and
allows modular proximal locking including a stan-
dard or a retrograde proximal locking option. We
have reported this device in stabilizing femoral frac-
tures following trauma (Smith et al. 1996, Giannoudis
et al. 1997), but have also experience with this tech-
nique for the stabilization of pathological fractures.

We report our initial experience of its use in the
treatment of impending and complete pathological
fractures of the femur in 27 patients.

Patients and methods

We reviewed the medical records, and radiographs of
all patients treated with the AO solid femoral nail for
pathological fractures of the femur. Between March
1994 and December 1997, 27 patients (18 women)
were treated. The mean age was 68 (51--84) years. 3
patients had bilateral nailing procedures. In total, 30
nails were inserted (Table). 23 cases had a fracture, 7
cases had an impending fracture.

An impending pathological fracture was diagnosed
from the plain radiographs or from isotope bone scin-
tigraphy in patients with known primary tumor. Im-

Patient data

Case Age Sex Primary Regionof F-U Survival Months

tumor metast. months
1 60 m lung p 6 no 7
2 66 m lung m 3 no 3
3 5 f breast p:m 6 no 7
4 81 f breast m 5 no 6
5 84 f breast p 12 alive 15
6 68 m prostate p 9 alive 12
7 70 ¢ lung m 7 alive 9
8 71 m prostate m 6 no 7
9 63 m renal m 5 no 6
10 59 f breast m 8 no 9
Ll 66 lung p 9 alive 12
12 65 f breast p 6 alive 9
13 80 f breast p 10 alive 14
14 59 m renal d 5 no 5
15 69 f breast p 12 alive 15
16 80 f breast p 12 alive 14
17 69 t lung m 8 alive 12
18 74 f breast p 4 no 5
19 60 m lung m 7 alive 8
20 68 m lung p 4 no 4
21 56 f breast p 10 alive 13
2 82 f breast p S no 5
23 73 f breast m 4 no 5
24 8t f breast p 6 no 6
25 69 m lung p;m 3 no 5
26 74 f breast m 4 no 5
27 51 breast PP 5 no 6

Region of metastasis: p proximal, m middie, d distal third
Cases 3, 25 and 27 bilateral
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Figure 1.Case 14. Stabilization of a
renal cancer metastasis in the distal
femur after embolization.

pending fractures were stabilized in the presence of
persisting local pain and when fracture was consid-
ered likely, more than 50% of the cortex being de-
stroyed (Haentjens et al. 1993).

The surgery was performed with the patient supine
on a fracture table or free on a radiolucent table, ac-
cording to the surgeon’s preference. A stab incision
about 3 cm long was made approximately 10-15 cm
above the tip of the trochanter, and a proximal guide
wire was passed. The canal was opened with the 13
mm cannulated drill bit.

In all cases, a 9 mm nail was inserted manually into
the medullary cavity and locked proximally and dis-
tally, as described by Krettek et al. (1996). Standard
proximal locking was performed in 5 cases, whereas
the retrograde modular option with the spiral blade
was used in 25 cases. A distal venting hole was used
on 3 occasions. All the nails were inserted by consult-
ants.

When the primary lesion was not known (3 cases),
a tissue biopsy was performed to establish the diagno-
sis. 7 nailing procedures were open and 23 closed.

Preoperative embolization of pulsatile renal cancer
metastasis was performed on 2 patients (Figure 1).
Prophylactic antibiotics were given to all patients. 11
patients underwent local radiotherapy (20 Grays giv-
en in 5 fractions over a period of a week) postopera-
tively for lesions that were not sensitive to chemo-
therapy. Full active weight-bearing was encouraged,
according to the patient’s tolerance. All the patients
were followed up clinically and radiographically.

Results

The median operation time was 55 (35-70) minutes.
There was no operative mortality and the median time
in hospital was 10 (7-15) days. Of the 27 patients, 10
patients were alive median 13 (9—15) months after the
operation. The median survival time of the other 17
patients was 5 (2-9) months. Skeletal stability was re-
stored initially in all cases. Skeletal stability was sub-
sequently lost in 1 case where a distal secondary me-
tastasis developed 6 months afier the nailing and re-
quired further surgical stabilization with a 95° angled
blade plate inserted into the condyles and locked to
the distal locking holes of the nail. The reduction of
the fractures was satisfactory. There was no deformity
exceeding 5° and no leg length inequality greater than
1cm.

24 patients were mobilizing postoperatively with
crutches or a frame. All the patients were encouraged
to full weight-bearing and regained their previous
walking capacity within 2 weeks of the operation. 3
patients were only able to mobilize from bed to chair
and were discharged to a hospice for terminal care,
due to poor medical condition. 3 patients developed
superficial infections that responded to antibiotics.
None of the patients developed clinical signs of
ARDS/fat embolism intra- or postoperatively. There
was no implant failure. The fractures united in a me-
dian union time of 7 (5-10) months (Figure 2) in all
Survivors.

Discussion

Intramedullary nailing is a well accepted method for
the stabilization of femoral metastasis, providing pain
relief and allowing mobilization (Wilkins and Sim
1992, Broos et al. 1993).

All the commonest implants used today require
reaming prior to nail insertion. This carries a risk of
fat embolus, tumor embolus and prolonged operation
time (Bouma et al. 1983). The unreamed technique
uses a smaller device with theoretical advantages re-
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Figure 2. Case 15

Pathological subtrochanteric fracture of
the femur secondary to breast metastasis.

garding all these risks. Kropfl et al. (1997) reported
that bone marrow intravasation occurred less fre-
quently in unreamed than in reamed intramedullary
femoral fracture stabilization.

However, a thinner device in the wider canal of
these patients will not produce a rigid bone nail-con-
struct and may therefore not be so effective mechani-
cally. In our series, bone stability was satisfactory de-
spite this potential mechanical disadvantage. Mobili-
ty was optimized and good pain relief was achieved.

There was 1 case of tumor spread distally which re-
quired revision surgery. We found no device-related
problems. There was no failure of the nail. The proxi-
mal locking with the spiral blade was satisfactory, but
in contrast to other reports of reconstruction nailing
(Cooke et al. 1996) where major problems with lock-
ing into the femoral neck have been encountered.

Reamed intramedullary nailing is associated with
marrow embolization in both human and animal ex-
periments and this may cause considerable pulmo-
nary damage (Kuntscher 1950, Wenda et al. 1988,
Pape et al. 1992, Pell et al. 1993). Pulmonary compli-
cations have been reported after reamed femoral nail-
ing—particularly after bilateral nailing for metastatic
disease (Kerr et al. 1993, Roumen et al, 1995). Heinz
et al. (1989) analyzed 595 patients treated over a 20-

Lesion stabilized with an unreamed fem-
oral nail, proximally locked with a spiral
blade alone and a static screw, 4.5
months following surgery.

Union of fracture 7 months after surgery.

year period for pathological fractures in 16 Austrian
hospitals and reported 20% systemic complications
due to surgery.

We saw no systemic intra- or postoperative compli-
cations, even in the 3 patients who had bilateral un-
reamed procedures. Our findings agree with those of
other authors (Weikert and Schwartz 1991, Holmen-
schlager et al. 1996, Nargol et al. 1996) who likewise
found no systemic complications in their series of 10,
23 and 10 patients, respectively.

We used a distal venting hole on 3 occasions, al-
though no systemic complications were noted when
this procedure was not used. We are unable to make
any further recommendations with regard to this pro-
cedure, but we have noted from cadaveric work that
proximal and distal venting holes reduce the in-
tramedullary pressures significantly in the intact fe-
mur and this practice may be useful in patients with
pre-existing pulmonary disease (Martin et al. 1996)
and help to reduce the risk of hypotension in reaming
of the medullary canal in femoral metastases (Persson
and Bauer 1994).

The minimal morbidity and zero mortality in our
series is such that we now feel confident when per-
forming bilateral procedures. The single pass of the
thin nail may be important in this regard.
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