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= VA B H Functional Evaluation of a Novel Microwave Surgical
Device in a Canine Splenectomy Model.
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Background

Partial splenectomy remains a difficult procedure in clinical practice because of the
fragile parenchymatous texture and high vascularization, which easily result in
uncontrolled hemorrhage. Thus, the use of electrosurgical devices with bleeding-
controllable functions is essential. Besides, microwave coagulation surgical instruments
(MWCX) demonstrated their capabilities in various tissues owing to their unique heating
mechanism. However, the application of microwave devices as an independent surgical
tools for partial splenectomies has not yet been reported.

Objective

To assess the utility of microwave surgery (using a commercialized version of MWCX)
on partial splenectomies as well as compare its functions with other available energy
devices.

Methods

A version of MWCX (Acrosurg®) and ultrasonic dissector named Harmonic Focus (HF)
were employed for partial splenectomy in beagles without any prior ligation of splenic
vessels. Cutting time, cutting size (width and thickness), and bleeding occurrence were
recorded. Cutting area and cutting speed were calculated from the cutting size and cutting
time data. Lateral thermal injury (LTI), possible complications were observed immediately
and after a 4 week follow-up using microscopic investigation.

Results

The manual cutting mechanism of Acrosurg® required a longer cutting time compared
with the automatic cutting mode of HF (301.5 [243.2 — 527.0] vs. 114.5 [106.0 — 135.0] p
< 0.01). There was no statistical difference in cutting area or bleeding cases.
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Acrosurg achieved complete hemostasis in all cases, whereas the HF group failed to

stop bleeding in two of eight cases, which needed total spenectomies as the final solution.
The Acrosurg group exhibited a similar LTI compared with the HF group (3.0 [2.4 — 3.4]
vs. 2.7 [2.3 - 2.9] mm, p = 0.151), but the LTI of the Acrosurg group tended to shrink more
after 4 weeks (1.2 [1.0-1.3]vs. 1.7 [1.3 = 1.9] mm, p < 0.05).

Discussion

Microwave has been applied in medical fields as an assitant-surgical tool for tumor,
ablation until the invention of a novel MWCX (microwave scissors) which combined
coagulation and cutting functions all in one. lts commercialized version (Acrosurg)
demonstrated positive results on vessel sealing, lymphadenectomies or partial
hepatectomies. In this study, Acrosurg® was set at a relatively low power output (30 W)
for partial splenectomy to avoid bursting (at high output) and recurrent bleeding (at very
low output). It required more time to finish the procedure than HF because unlike HF which
can cut and seal the targeted tissues automatically, surgeons have to observe the sealing
site to decide when to cut the tissue safely. During the experiment, HF could not totally
control bleeding when it occurred (2/8 cases) whereas 100% of cases achieved
hemostasis in Acrosurg® group. The results implies that the delayed manual cutting
modality of Acrosurg® might be a pivotal role to secure a cutting margin in splenectomies.
Moreover, microwaves can penetrate all level of treated tissues simultaneously, create
frictional heating among water molecules to coagulate the exposed area from the inside to
the outside without destruction of the splenic capsule, which prevents the splenic margin
from bleeding before transection. Furthermore, despite taking more time for coagulation
than HF, Acrosurg® did not cause more extended thermal damage. Heat-induced areas
by Acrosurg also shrunk significantly compared with HF group.

Conclusion

Partial splenectomies were safely performed in dogs without prior ligation of splenec
vessels by a scissor-like microwave energy device which provided manual cutting and
simultaneous heating process-based sealing. The combination of manual cutting and
sealing capability helps not only provide an appropriate seal time by adjusting cutting
timing adaptively but also potentially stop bleeding by using a microwave heating process
different from other energy devices.
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