of the Shaw Scalpel in Plastic
Reconstructive Surgery

Fig. 1 The Shaw scalpel with its controller unit. (Invented by
Robert Shaw, M.D., and manufactured by Oximetrix, Inc., Moun-
tain View, California)

H. Alan Matarasso, M.D., Michael L. Lewin, M.D.

INTRODUCTION

Hemostasis poses a major problem in plastic sur-
gery. Significant blood loss often requires trans-
fusion, with added risk to patients. Traditionally,
hemostasis has been achieved by dessication of
bleeding vessels (electrocautery) or by tying off
bleeders.

Dr. H. Alan Matarasso, formerly chief resident, Division of Plastic
Surgery, Albert Einstein College of Medicine and Montefiore
Medical Center, Bronx, New York, is now in private practice in
New York City. He is a clinical instructor in plastic surgery at
the Albert Einstein College of Medicine and an attending at the
Manhattan Eye, Ear, Throat Hospital in New York. Dr. Michael
L. Lewin is a professor emeritus, Division of Plastic Surgery,
Albert Einstein College of Medicine.

We report on our positive experience with a new
hemostatic scalpel that combines the sharp sur-
gical blade of a conventional cold steel scalpel with
heat maintained at variable temperatures Lo seal
small blood vessels.

MATERIALS AND METHODS

The Shaw scalpel is similar in appearance to the
standard surgical scalpel except that the blade can
be heated, gradually or immediately, to tem-
peratures between 110-270°C via a controller unit
or handle switch (Fig. 1).

Clinical reports on the use of this instrument in
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scapular angle, and lower rib attachments with the
temperature set at 270°C. The sealing of collateral
vessels was accomplished with almost the same set-
ting. The collateral vessels larger than 1.5 mm arising
intercostal arteries were ligated during dissection of
the distal part of the flap. After the flap was freed of
its distal attachments, the superior neurovascular
bundle was identified and preserved carefully,
mainly with scissors, and with the hot-knife (Fig. 2).
The latissimus dorsi humeral tendon was then sev-
ered with the hot-knife.

Histological evaluation

The surface of the latissimus dorsi muscle flap was
coagulated with the hot-knife or with conventional
electrocautery. Macroscopic and microscopic histo-
logical findings were evaluated.

Results
Hemostasis was completely accomplished during
dissection of the muscle flap. The major difference
" from electrocautery was the lack of muscular and
nervous twitching throughout the hot-knife dissec-
tion. The degree of hemostasis obtained during the
incision was related to the speed with which the sur-
geon moved the blade. Long, deliberate strokes of
the skin allow hemostasis to be achieved without
overexposing the skin to heat. It was easy to dissect
subcutaneous fat tissue from the muscle surface.
There was no bleeding from the distal attachment of
" the muscle flap. The hot-knife was especially useful
in dissecting the proximal muscle insertion at the
humerus because the other muscles did not twitch

(Fig. 2).

Macroscopically, the muscle surfaces coagulated
by the hot-knife were shallower than those coagu-
lated by electrocautery (Fig. 3a). Microscopic find-
ings showed that muscle fibers were much more pre-

served in hot-knife than those in electrocautery (Fig.
3b).

Discussion

We demonstrated the hot-knife dissection of the
LDM. The hot-knife was very useful and easy to
handle during the muscle flap dissection because the
muscle never twitched. Histological findings re-
vealed that hot-knife dissection was superior in pre-
serving muscle fibers.

Heart transplantation is radical therapy for pa-
tients with end-stage heart failure. This operation,
however, is limited by the shortage of donors or
complications. Since the first clinical report in 1985
(1), dynamic cardiomyoplasty has been developed as
a bridge or a substitute to heart transplantation.
There are great advantages to avoiding resection and
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other problems because autologous tissue is utilized
in this surgery. For these reasons, many experiments
have been reported about circulatory assistance uti-
lizing skeletal muscle.

The overall purpose of these studies using skeletal
muscle is-to carry out the most efficient application
of muscle power. As one of the techniques to opti-
mize muscle contraction, we reported the linear ac-
tuator that could preserve collateral blood flow to
the LDM (5,6). From the histological viewpoint, we
presented hot-knife dissection of the LDM to pre-
serve muscle tissue in this study. Chachques et al. (2)
reported that the muscle flap dissection must be con-
ducted carefully, mainly with scissors; electrocautery
is used with great care and with low intensity to mini-
mize injury to the vascular supply. Hot-knife dissec-
tion could achieve complete hemostasis of collateral
vessels smaller than 1.5 mm. Handling of the hot-
knife was similiar to regular surgical blades. We be-
lieve that the technique may reduce annoyance of
the operators, and, therefore, shorten the operation
time.

References

1. Carpentier A, Chachques JC. Myocardial substitution with a
stimulated skeletal muscle: First successful clinical case. Lan-
cet 1985;1:1267.

2. Chachques JC, Grandjean PA, Carpentier A. Laussnmus dorsi
dynamic cardiomyoplasty. Ann Thorac Surg 1989;47:600-4.

3. Chachques JC, Grandjean PA, Fischer EIC, Latremouille C,
Jebara VA, Bourgeois I, Carpentier A. Dynamic aortomyo-
plasty to assist left ventricular failure. Ann Thorac Surg
1990;49:225-30.

4. Acker MA, Anderson WA, Hammond RL, Chin AJ,
Buchanan JW, Morse CC, Kelly AM, Stephenson LW. Skel-
etal muscle ventricles in circulation: One to eleven weeks’
experience. J Thorac Cardiovasc Surg 1987;94:163-74.

5. Takahashi M, Misaki T, Watanabe G, Ohtake H, Tsunezuka
Y, Wada M, Sakakibara N, Matsunaga Y, Kawasuji M, Wa-
tanabe Y. Efficacy of a Skeletal Muscle Powered Dynamic
Patch, Part 1: Left Ventricular Assistance. Ann Thorac Surg
1995;59:305-12.

6. Watanabe G, Misaki T, Takahashi M, Ohtake H, Tsunezuka
Y, Wada M, Watanabe Y. Efficacy of a Skeletal Muscle Pow-
ered Dynamic Patch: Part 2. Right Ventricular Assistance.
Ann Thorac Surg 1995;59:313-19.

7. Stauffer UG. The haemostatic scalpel in pediatric surgery:
Clinical report on 3000 operations. Prog Pediatr Surg
1990;25:39-47.

. Pilnik S, Steichen F. The use of the hemostatic scalpel in
operations upon the breast. Surgery 1986;162:589-91..

9. Salyer KE. Use of a new hemostatic scalpel in plastic surgery.
Ann Plast Surg 1984;13:532-8.

10. Fee WE. Use of the shaw scalpel in head and neck surgery.
Otolaryngol Head Neck Surg 1981;89:515-9.

11. Takagi R, Ohashi Y, Abe M. Blood loss with use of thc shaw
scalpel for the treatment of oral cancer. J Oral Maxtllofac
Surg 1985;43:580-4.

12. Eisen RF, Katz AE, Bohigian K, Grande DI. Surgxcal treat-
ment of phinophyma with the shaw scalpel Arch.Dermatol
1986;122:307-9. - T

13. Jahshan AE, Kent HL, Loose JH, GhabraM ‘Zimmermen R.
Hot-knife conization of the cervix: Chmcal and pathologxc

co

»

T

il

bt s A s

,
i



findings from a study introducing a new techni
Gynecol 1994;83:97-103. i
14. Windisch A, Burggasser G, Traxler H, Grabenwéger F, Hap-
pak W, Losert U. Arterial supply of the latissimus dorsi
muscle: a comparative study in human, sheep, dog, and pig
Clin Anat 1994;7:251-6. R

171




