MAKING ENDODIATHERMY A
MULTIFUNCTIONAL TOOL

High-powered noncontact diathermy can clear vitreous hemorrhage in vitrectomy for PDR.

BY JOHN D. PITCHER Ill, MD, Ano OMESH P. GUPTA, MD, MBA

Diabetic vitreous hemorrhage
(VH) secondary to prolif-
erative diabetic retinopathy
(PDR) is one of the main
causes of severe vision loss in
patients with diabetes. Since
Machemer performed the
first pars plana vitrectomy
(PPV) for VH in 1970, monumental improvements in tech-
nology have made the procedure more routine.” Despite
these major advances, maintaining hemostasis is often the
most challenging aspect of complex vitrectomy for compli-
cations of PDR.

Diabetic patients are frequently coagulopathic, and,
even with preoperative anti-VEGF therapy, persistent
bleeding can result in poor outcomes by inhibiting
visualization during membrane peeling or by limiting
visual acuity postoperatively. Persistent visually signifi-
cant VH (Figure 1) has been reported after one-third of
cases, and it can necessitate repeating the procedure in
up to 13% of cases.? Risk factors for postoperative day 1
hemorrhage include incomplete preoperative panreti-
nal photocoagulation, postoperative hypotony, young
patient age, and phakic status.?

Figure 1. Postoperative VH after PPV.

A NEW APPROACH

In standard intraoperative cauterization techniques, two
steps are required: (1) aspiration or reflux with the vitrector
or extrusion cannula to clear the hemorrhage, followed by
(2) contact with an endodiathermy probe or direct endolaser
photocoagulation. The latter is a useful approach for small
bleeds, but it can be challenging to achieve effective cautery
in larger vessels. The process of exchanging instruments
allows time for additional bleeding, which may block access
to neovascular membranes, prolong the duration of tampon-
ade pressure, increase total operative time, and cause surgeon
frustration. Bimanual techniques, aided by a chandelier-style
light source, add to equipment costs, increase the number of
incisions, and prolong surgical setup time.

These problems can be minimized with a novel single-
instrument technique. This method uses the endodiathermy
probe to both clear and treat active bleeding, transforming
the device into a multifunctional tool during diabetic vitrec-
tomy cases. The steps of the procedure are as follows:

Step 1. Increase diathermy power to the maximum level,
approximately three times higher than standard settings
(eg, 100% on the Constellation Vision System [Alcon]).
Total output is under proportional control by the surgeon,
and low power levels can still be achieved through less
depression of the footpedal.

AT AGLANCE

- Maintaining hemostasis is a challenging aspect of
complex vitrectomy for complications of PDR.

- Standard bimanual intraoperative cauterization
techniques take time to exchange instruments, add
to equipment costs, increase the number of incisions,
and prolong surgical setup time.

- A novel technique described here uses the
endodiathermy probe to both clear and treat active
bleeding during diabetic vitrectomy cases, minimizing
issues inherent in a bimanual approach.
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Figure 2. To achieve temperatures high enough for
vaporization, diathermy power must be maximized.

Step 2. Identify vessels with active hemorrhage and, if
possible, relieve them of traction.

Step 3. If necessary, increase tamponade pressure (eg, to
60 mm Hg).

Step 4. Using the endodiathermy probe, hover above
the hemorrhage and fully activate cautery; the vaporization
effect will create a bubble stream (Video 1) that will expose
the naked vessel.

Step 5. Reduce diathermy power by decreasing foot-
pedal depression and approach the bleeding site, making
gentle contact to achieve cauterization (Video 2). Repeat as
needed at additional locations.

Step 6. Decrease intraocular pressure (IOP) to normal
operating levels to verify hemostasis. At the conclusion of
the case, consider decreasing to a more physiologic IOP, such
as 12 mm Hg, to help identify any additional areas of bleeding
that could persist postoperatively if not treated (Video 3).

Step 7. Apply endolaser around the area of cauteriza-
tion to seal any possible retinal microbreak.

TWO TOOLS IN ONE

We investigated the thermal properties of noncontact
endodiathermy with in vitro simulations in balanced salt
solution.? We determined that, in order to achieve tempera-
tures high enough for vaporization, the diathermy power
must be maximized (Figure 2). At these high levels, caution
should be used, and contact with tissue should be avoided.
By proportionally reducing the power to approximately 30%
of maximum, safe cauterization can be achieved. With this
approach, therefore, the diathermy probe can serve two
functions, depending on power level.

Using the minimum amount of diathermy necessary can
help avoid collateral damage to the retina, which can result
in atrophic holes, and to large vessels, which can result in
vascular occlusions and ischemia. Placing laser barricade
around the area of cautery will ensure that potential retinal
breaks do not progress. It should be noted that vaporization
will clear active, fresh hemorrhage. Clotted blood is less likely
to be displaced by this technique.

(Continued on page 59)
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Video 1. SINGLE-INSTRUMENT CAUTERIZATION

TECHNIQUE: STEP 4

After increasing diathermy power to the maximum level
(Step 1), identifying vessels with active hemorrhage (Step 2),
and increasing tamponade pressure, if necessary (Step 3),
hover the endodiathermy probe above the hemorrhage
and fully activate cautery. A bubble stream created by the
vaporization effect will expose the naked vessel.

bit.ly/1pitcher117

Video 2. SINGLE-INSTRUMENT CAUTERIZATION
TECHNIQUE: STEP 5

Next, reduce diathermy power and approach the bleeding
site, making gentle contact to achieve cauterization.

bit.ly/2pitcher117

Video 3. SINGLE-INSTRUMENT CAUTERIZATION
TECHNIQUE: STEP 6

Finally, decreasing infusion pressure to a more physiologic
level (eg, ~12 mm Hg) can help identify additional areas of
bleeding that could persist postoperatively.

bit.ly/3pitcher117
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Video 4. A WINNING TECHNIQUE FOR CAUTERIZATION
Using a diathermy probe as a multifunctional tool for cauterization
eliminates the need to exchange instruments, thereby decreasing
surgical time and reducing the number of incisions.

bit.ly/4pitcher117

Standard IOPs of 25 mm Hg to 30 mm Hg are above the
normal physiologic range. Such artificial circumstances can
mask bleeding vessels, and low IOP after the conclusion
of surgery can precipitate hemorrhage from these sites.
Reducing the infusion pressure at the end of the case helps
to ensure that all potential sources of VH are identified for
appropriate treatment with the above technique.

CONCLUSION

Performing PPV for complications of PDR requires con-
siderable surgical skill. Even with small-gauge instruments,
meticulous dissection, and adjuvant anti-VEGF therapy, intra-
operative and postoperative bleeding are challenges that can
result in unfavorable outcomes. Using the diathermy probe as
a multifunctional tool can help decrease surgical time and tilt
the battle of hemostasis in your favor (Video 4). m
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