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ABSTRACT

A surgical technique to drain the medullary content during closed femoral nailing by using a Frazier suction tip as
a vent is demonstrated. This method is simple, safe and reproducible. The medullary content can be drained outside without
surrounding soft tissue contamination and the intramedullary pressure is possibly minimized when femoral canal reaming and
nail insertion is performed.
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I

		 ncreasing intramedullary pressure has been recog		 nized as one of the risk factors causing embolic
		 events and pulmonary complications after closed
femoral nailing in multiple fractures,
pulmonary trauma
and, of course, pathologic fractures.1,2 Intravasation of the
medullary content including physiologic response to intramedullary reaming may be a cause of small3 vessel occlusion
especially in the pulmonary vasculature. Attempts have
been reported in order to minimize such potential risks in
two ways. One of these is to release the intramedullary
pressure by making
a hole at the lateral cortex of the distal
femoral canal.4-7 However, leakage of the medullary content
might contaminate the surrounding soft tissue especially
when femoral metastasis is encountered. Another method
is applying a special reamer with irrigation and suction
equipment that can remove the medullary
content and
reduce the possibility of fat intravasation.3,8 Nevertheless,
this special instrument is not available in our situation.
We, therefore, introduce a simple technique to drain the
medullary content outside in order to reduce contamination
and release the pressure during closed femoral nailing.
Surgical technique
Prior to femoral canal perforation by the standard
procedure of closed nailing, a drill hole is percutaneously
created at the lateral cortex of the distal femur by using a
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Steimann pin which has a diameter which corresponds to
a Frazier suction tip, usually 4.0 mm, using c-arm image
intensifier guidance (Fig 1A). The drill hole should be
localized at the area that can be finally covered by the
nail and distal locking screw. The pin is then replaced
with a Frazier suction tip in order to function as a vent.
Attention should be taken not to place the suction tip too
deep into the medullary canal, otherwise, it might obstruct
the reaming instrument (Fig 1B). The medullary content
can be initially aspirated prior to reaming (Fig 2) and
continuously drained outside throughout the process of
closed nailing which is usually 50-70 ml (Fig 3).
DISCUSSION

Pulmonary embolism remains a serious complication
associated with closed intramedullary fixation of the femur
especially in multiple fractures, lung injury and metastasis. Higher risk may be presented when closed nailing
is carried out in a long closed space such as impending
pathologic fractures and proximal femoral fractures. Making a drill hole as a vent at the distal femoral canal can
drain the medullary content and release the intramedullary
pressure during closed nailing. However, contamination of
the surrounding soft tissue should be avoided especially
in femoral metastasis.
This report demonstrates a modified technique using
a Frazier suction tip to function as a vent at the distal
femoral canal. The amount of medullary content can be
initially reduced by aspiration via the suction tip prior to
femoral canal perforation by the Awl reamer. The remain-
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Fig 1. A drill hole was created at the lateral cortex of the distal
femur using a 4.0 mm Steimann pin (Fig 1A) and then replaced
with a Frazier suction tip (Fig 1B).

ing content can sequentially be drained outside without
contamination during the process of reaming. By applying
these techniques, the possibility of marrow intravasation
and fat embolism caused by femoral nailing should be
minimized.
In our practice, this technique has been applied since
2008 in the cases of high risk for fat embolism, pathologic and impending pathologic fractures of the femur.
All patients, comprising at least 10 patients, did not have
significantly clinical symptoms and signs of pulmonary
embolism. No fracture occurred at the location of the
venting hole. However, intramedullary pressure could not
be measured intraoperatively in our situation.

Fig 3. The remaining medullary content can be continuously
drained via a Frazier suction tip throughout the process of
closed nailing.

This article has reported the surgical technique of
using a Frazier suction tip to drain the medullary content
and pressure during femoral canal reaming and nail insertion in the case of high risk for fat embolism. A Frazier
suction tip is a basic instrument that can be found in
almost all of the hospitals in Thailand, and the size of this
instrument is appropriate for such a purpose. Moreover, it
is inexpensive and more available compared to the specific
irrigation and suction reamer.
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Fig 2. The medullary content can be aspirated prior to femoral
canal reaming.
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