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Intra-operative femoral 
head vascularity assessment: 
An innovative and simple 
technique (Letter 2)

Sir,
We read the article entitled: Intra-operative femoral 
head vascularity assessment: An innovative and simple 
technique, with interest.1

In reality, the intra-operative and invasive examinations 
only recently came into prominence for the assessment of 
blood supply to the femoral head following intra-capsular 
femoral neck fracture.

Gill et al., made a 2-mm tunnel in the femoral head during 
the open reduction and internal fixation of the femoral 
neck fracture. They assessed the characteristic of bleeding 
from this tunnel as a predictor of avascular necrosis of the 
femoral head.2 Watanabe et al., stated that the circulation 
of the femoral head can be predicted by the measurement 
of intraosseal oxygen-tension in the proximal femur.3 Cho 
et al., examined the characteristic of bleeding from the 

mortise made for the screw during the internal fixation of 
femoral neck fracture.4 All the above diagnostic techniques 
can be considered as non-quantitative methods, therefore, 
their outcome should be evaluated with restriction.5 This 
statement is supported by clinical studies. In the opinion 
of Schmidt et al., the incidence of avascular necrosis of the 
femoral head and non-union of femoral neck nowadays is 
identical with the data of the 1930s.6

On these grounds, Nyarady suggested that the presence or 
absence of femoral head circulation alone is not enough 
to predict the uneventful healing of femoral neck fracture.7 
The quantitative assessment of blood supply to the femoral 
head is essential to determine the adequate surgical method 
(osteosynthesis vs. arthroplasty). They introduced the optic 
(osteoscope) into the mortise prepared for the proximal 
screw in the case of closed reduction and screw fixation 
and observed the appearance of bleeding from the bone 
whilst changing the internal pressure of the mortise. In 
accordance with the quality of bleeding, further subgroups 
were defined amongst patients with preserved circulation 
to the femoral head. The outcome of the head-preserving 
surgery (osteosynthesis) was dependent on the quality of 
bleeding detected during this examination (osteoscopy).

Therefore, I would like to challenge the following statement 
of the authors mentioned in the discussion: “The 
absolute pressures may not be of much significance in the 
determination of blood flow in surgical situation”. I would 
like to encourage the authors to acquire more quantitative 
data about the circulation of the femoral head using their 
impressive method. Only the accurate analysis of femoral 
head circulation could help the decision-making process of 
surgeons and decrease the high complication rate following 
intracapsular femoral neck fracture.
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Authors’ reply

Sir,
We thank Sebestyen Andor, Boncz Imre and Toth Ferenc1 for 
their interest in our article.2 Ficat and Arlet in their landmark 
research on avascular necrosis have demonstrated the effect 
of intraosseous head pressures in the etiology of femoral 
head avascular necrosis (AVN);3 however, the role of the 
absolute pressures in the vascularity of the femoral head is 
not under consideration in our article.

Our technique is not a diagnostic technique for AVN, 
but a tool to assess intraoperative arterial blood flow to 
the femoral head to guide the surgeon. The decreased 
vascularity is at times because of the positioning of the 
dislocated head or capital femoral epiphysis due to stretch 
on the vessels, and will disappear once this is rectified.

The transducer in our system is not at the tip of catheter, 
and hence the pressures measured cannot be compared 
with intraosseous pressure data collected by some of the 
other techniques because of variables such as damping. 
Damping results from friction of the fluid moving within the 
tubing. When an arterial trace is sinusoidal and loses fine 
detail, it’s called a ‘damped’ trace. Air bubbles, blood clots 
and excessively tortuous arterial line circuits are known to 
cause a damped trace.4 Paynel et al. have used short tubing 
to minimize sub optimal damping of the arterial trace.5 Soft 
tubings’ on the other hand produce an under-damped 

spiked arterial trace.6 The pressure in this system is also 
affected by the patient’s blood pressure during anaesthesia 
which may be at variance from their normal.

Thus, the pressure that is measured by the system correlates 
with the intraosseous pressure; however, it is not the 
absolute pressure. What we imply by the sentence under 
contention is that the presence of an ‘intraosseous pressure 
reading’ in the absence of an arterial wave form should be 
interpreted with caution, as the pressure readings alone do 
not indicate the presence of an arterial blood flow. In the 
context of assessing head vascularity by our technique at 
present, the absolute pressure as recorded by the system 
does not contribute adequately to the surgical decision 
making in the absence of a wave form. To identify a safe 
range of pressure in the group, we require establishment of 
normal ranges of pressure in a standardised, accurate and 
reliable system which rightly would involve ethical issues.
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