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Methods for achieving equilibration during
expiration in a modified Rapid-O2 oxygen
insufflation device

Dear Editor,

Rapid-O2 oxygen insufflation device™ (Rapid-O2) (Meditech Sys-
tems Inc.) [1] was designed primarily for rescue oxygenation in “can-
not intubate, cannot oxygenate” events; thus, hypercarbia is inevitable.
To address this limitation, we modified Rapid-O2 (Supplementary
Fig. 1) to provide actively enhanced expiration, and demonstrated ef-
fective ventilatory support [2]. When using modified Rapid-O2, it is
essential to adjust the duration of insufflation and expiration to pre-
vent hyperinflation or lung collapse. Considering that the vital capac-
ity of adults is approximately 5 L, a certain amount of hyperinflation
may not be an issue. However, if more gas expires than is insufflated,
lung collapse or even negative-pressure pulmonary edema may devel-
op after a short period of actively assisted expiration [3]. Therefore, as
a safety measure, we attached a T-type thumb-control connector with
a hole to the oxygen supply line (Supplementary Fig. 1A). If the hole
is opened when excessive gas expires, the modified Rapid-O2 is func-
tionally switched off [2]. Despite its advantages, this system has some
drawbacks. Firstly, the driving pressure in the oxygen supply line is
quite high, approximately 1600 cmH,O [2], which makes it somewhat
hard to occlude the hole with a thumb during insufflation. Secondly,
the user must use one thumb to open or close the end of the silicone
tubing while simultaneously using the other thumb to manage the
hole. This dual requirement makes it difficult to immobilize the main
body of the modified Rapid-O2, which is connected to a transtra-

cheally mounted catheter. If there is a hole in the main body, the user
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can cover it with the thumb while wrapping their index finger around
the body, providing a secure grip. To address these issues, we removed
the thumb-control connector and made an opening in the body (Fig.
1). We assessed whether this modification enables proper equilibra-
tion of intrathoracic pressure with the atmosphere through manipu-
lation of the opening. Additionally, we evaluated the convenience of
using this feature.

The diameter of the holes tested ranged from 3.0 mm to 8.0 mm. A
14 G angiocatheter (Becton Dickinson) was used as the insufflating
catheter. A pressure-compensated oxygen flow meter (Ohio Medical)
was used, and the oxygen flow rate was set at 15 L/min during the as-
sessment. Two methods were used to assess equilibration during ex-
piration. First, at a certain point during expiration, the end of the sili-
cone tubing was occluded and the hole was opened simultaneously.
Second, the hole was opened during expiration. The insufflating pres-
sures, gas flows, and volumes were measured when the end of the sili-
cone tubing was occluded for insufflation while simultaneously open-
ing the hole (with the tubing closed and the hole opened). The expi-
ratory pressures and flows were measured when the hole was opened,
while the end of the silicone tubing was opened for expiration (with
both the hole and tubing opened). The pressures, along with gas
flows, were measured using a VT Plus HF Gas Flow Analyzer (VT
Plus Analyzer) (BioTek). The insuftlating volume was measured using
a trachea-lung model equipped with a test lung (SmartLung2000;
IMT Analytics AG) [2].

Statistical analysis was not performed on the measurements using
the VT Plus Analyzer (n = 4) and trachea-lung model (n = 6) be-
cause of the limited number of experiments and the similarity of the
measured values within each group. The results were presented as
mean + SD.

With the tubing closed and the hole opened: At a 3.0 mm hole, in-
sufflating pressures were 7 £ 0 cmH,O which decreased gradually as
the diameter increased. The pressure reached approximately 0 cm-

H,O at 7.0 mm diameter. The insufflating flow and volume were 43

Fig. 1. Modified Rapid-O2 oxygen insufflation device with a hole in the body. A straight connector with a drilled hole was connected between
the T-connector and Luer lock connector. Insufflation was performed by occluding the end of the silicone tubing while keeping the hole closed.
Expiration was achieved by opening the end of the silicone tubing while keeping the hole closed.
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+ 0 ml/s and 22 + 1 ml with a 3.0 mm hole. Beyond the 3.0 mm
opening, no insufflating flow or volume was detected. With both the
hole and tubing opened: At a 3.0 mm hole, the expiratory pressure
and flow were =36 + 0 cmH,O and 111 + 1 ml/s, respectively. As the
diameter of the hole increased, both the pressure and flow decreased
gradually. At an 8.0 mm hole, the pressure and flow dropped to -5 +
0 cmH,0 and —35 + 1 ml/s, respectively.

With the tubing closed and the hole opened, the insufflating pres-
sures were less than 2 cmH,O for holes larger than 3.0 mm. Addition-
ally, both insufflating flows and volumes were 0 ml/s for holes larger
than 3.0 mm. This suggests that the lungs remain static in that position
during expiration for holes greater than 3.0 mm. Meanwhile, with
both the hole and tubing opened, the expiratory pressure and flow
were =5 = 0 cmH,0 and -35 + 0 ml/s, respectively, with an 8.0 mm
hole. This indicates that, even with an 8.0 mm diameter, a small
amount of gas is slowly and continuously expelled from the lungs due
to the negative pressure created by the 14 G angiocatheter. Meanwhile,
an expulsion rate of 35 ml/s would be acceptable for a short duration.
The pressure required to occlude the hole in the thumb-control con-
nector was approximately 1600 cmH,O [2], while the insufflating
pressure through the 14 G angiocatheter was about 170 cmH,O [2].
Therefore, maintaining a seal with a thumb in an 8 mm hole in the
body of the modified Rapid-O2 posed no difficulties. Following the
previous report on the modified Rapid-O2 [2], we presented a further
modification to improve its usability and safety in clinical settings.
Simplifying the operation of the device during emergency situations
could help reduce delays in oxygenation.

In conclusion, a more effective method for equilibration is opening
the hole while occluding the end of the silicone tubing, rather than
opening the hole during expiration. Although opening the hole
during expiration is somewhat less effective, it remains a practical al-
ternative. In terms of usability, opening the hole during expiration
may feel more straightforward and natural for the user. We recom-
mend using an 8.0 mm hole for optimal performance in both config-

urations.
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A novel method of ultrasound-guided
zygomaticotemporal nerve block for awake
craniotomy

Dear Editor,

The zygomaticotemporal nerve is a peripheral branch of the maxil-
lary nerve that innervates the skin of the temple region and is respon-
sible for sensory perception [1]. Zygomaticotemporal nerve blocks
are commonly used to treat migraines and to relieve pain [2] at the
headpin site during awake craniotomy [2,3]. However, the blocking
effect is somewhat unstable, with a relatively high failure rate [3].
Moreover, its proximity to the deep temporal artery raises concerns
regarding accidental puncture [4]. Thus, we developed an ultra-
sound-guided zygomaticotemporal nerve block approach, in which a
local anesthetic is injected into the deep temporal fascia. Written con-
sent for this case report was obtained from the patients.

A 42-year-old male with a left frontal tumor was scheduled to un-
dergo awake craniotomy. A zygomaticotemporal nerve block was per-
formed before the induction of general anesthesia. The probe was
placed parallel to the zygomatic arch, at the level of the zygomatic tu-
bercle (Fig. 1A). A 25 gauge needle (Terumo Corporation, 25 mm reg-
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