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Monitoring Skin Temperature
in Microvascular Anastomosis

New System Does Not Need Subjective Judgment

Ichiro Okutsu, MD,* Setsuo Ninomiya, MD,**
Yoshio Takatori, MD and Nagatsugu Kuroshima, MD

Microvascular anastomosis plays an important
role in replantation of amputated limbs and
digits. Free skin Aaps and free musculocutaneous
fAaps (hereafter referred to as free flaps) have be-
come dramalic reconstructive procedures in the

fields of orthopaedic surgery and plastic .

surgery. If, however, the disturbance of blood
circulation at the operated site is overlooked,
the replanted parts or transplanted tissues will
fail to survive. Prompt identification of any post-
operative abnormality in blood supply thus be-

'+ comes essential to remedy the adverse situation.

Evaluation of blood supply relies generally on
clinical observations of the capillary blood flow
under the nails and the color and degree of
swelling of the skin. These are mainly subjective
inspections by the observers. Due to the diffi-
culty in examining the entire area under direct
vision after a free flap operation, evaluation of
blood supply becomes even more difficult for
the attending physicians and nurses. A thermo-

*Dr. Okutsu is with the Department of Orthopaedic
Surgery, Japanese Red Cross Medical Center, Tokyo,
Japan.
**Dr. Ninomiya is with the Department of Orthopaedic
Surgery, Faculty of Medicine, University of Tokyo, Tokye,
Japan.

gram, ultrasonic Doppler flowmeter, and similar
devices may be employed as diagnostic tools, but
they are not without problems."* Their bedside
application is cumbersome, the interpretation
of data is not easy for the nurses, and blood
circulation cannot be monitored on a continuous
basis.

Using a Thermistor

Recognizing that skin temperature monitor-
ing®* is an important part of postoperative
management, we began using a thermistor
thermometer in 1974 to measure the tempera-
tures at the finger pulp of the replanted limbs
and digits and at the skin surface of the free
Aaps. In order to use a thermometer as a moni-
toring device, the relationship between hemo-
dynamics and the behavior of the skin tempera-
ture must first be established. Correlation
between the two has been identified through
animal experiments and clinical cases.®

Qur experiences confirm that continuous skin
temperature monitoring is a clinically useful and
objective method to evaluate blood circulation at
the operated sites, and we have since developed
a continuous monitoring system controlled by a
preestablished temperature.®
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Operation : July, 4.1980.

0—0 Body Temp. (Axilla)
x—x Free Compound. Flap Temp.

<_

Skin
Tem|

Vostop.

" Ihay & Time|

Fig 4. Case 1. A 17-year-old boy who sustained an open fracture of the left leg and

ive soft tissue damage in a motor-

cycle accident. The photographs are (a) preoperative, (b) reoperative and (c) result of the surgery. The graph shows the skin
temperalure monitoring in this case.
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