
Introduction
Ultrasound (US) is a well-established imaging 
modality for evaluation of the head and neck. 
Advantages include that it is a quick, painless, 
radiation-free and well-tolerated procedure that 
can be performed in outpatient settings. In 
particular, transcutaneous salivary gland 
ultrasonography has been shown to be an 
encouraging non-invasive method for guiding 
procedures such as botulinum toxin injection for 
hypersalivation, with greater success rates and 
lower risk of complications such as injection of 
surrounding musculature or neurovascular 
structures than injection using anatomic 
landmark guidance alone.1-2 However, limitations 
of in-office clinical use of traditional station-based 
US (TUS) include factors such availability, 
portability, cost and user interface function.

The Butterfly iQ (BiQ)™ is an affordable 
handheld portable US device that has obtained 
FDA 510(k) clearance. However, the accuracy of 
the device has not yet been investigated with 
respect to salivary gland imaging and associated 
transcutaneous procedures. The goal of this pilot 
study was to demonstrate the utility and fidelity of 
the handheld BiQ US for imaging of the parotid 
and submandibular glands, and to compare the 
accuracy of BiQ- versus TUS-guided 
transcutaneous salivary gland injection in a 
cadaveric model.
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Figure 4: Successful Salivary Gland Injections. (A) Arrow indicates successful intraglandular 
injection in the right submandibular gland. (B) Arrow indicates successful injection of the inferior right  
parotid gland subsite.

Figure 6: BiQ Ultrasound-Guided Salivary Gland Injection.  (A) Ultrasound imaging of 
submandibular gland pre-injection (B) Ultrasound imaging of submandibular gland post-injection 
(C) Ultrasound imaging of submandibular gland pre-injection (D) Ultrasound imaging of 
submandibular gland post-injection.

Figure 2: Parotid and Submandibular Gland Injection Sites. 
Anatomic locations of salivary gland  injection sites on a cadaver’s left 
side: (1) Superior parotid gland, anterior to tragus (2) Inferior parotid
gland, near angle of mandible (3) Submandibular gland. 

Overall, no significant differences in injection 
accuracy were seen between use of BiQ and 
standard US modalities. The accuracies of BiQ 
US and TUS-guided injections in the parotid 
gland were 95.0% (n=40) versus 90.0% (n=40), 
respectively (p=0.69). In the submandibular 
gland, the accuracies for the BiQ (n=20) and 
TUS (n=20) were both 75.0% (p=0.72). Across all 
sites, injection accuracy was 88.3% (n=60) using 
TUS and 85.0% (n=60) using BiQ (p=0.79). 

Figure 5: Unsuccessful Salivary Gland Injections. (A) Arrow indicates unsuccessful 
submandibular gland with absence of intraglandular dye. (B) Arrow highlights extravasation of dye
into periglandular tissue.

Figure 3: Injection Accuracy of Traditional vs. BiQ Ultrasound. Data 
shown as % accuracy with 95% confidence intervals.
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DiscussionFigure 1: Butterfly IQ+ and Station-Based Ultrasound. Butterfly IQ+ 
Portable US (L) and Sonosite SII Station-Based Ultrasound (R).

This study examined the accuracy of TUS versus 
BiQ-guided salivary gland injection in a cadaveric 
setting. We found that both modalities provided 
high levels of accuracy, with no statistically 
significant differences in the rate of correct 
injection of parotid or submandibular glands. Our 
overall parotid injection accuracy of 92.5% was 
comparable to previous studies performing US-
guided cadaver injection.3 Though our overall 
submandibular gland injection accuracy of 75% 
was lower than in previous studies, the identical 
accuracy among both TUS and BiQ groups 
corroborates the non-inferiority of the BiQ US 
modality and its utility in salivary gland injection.
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Overall, BiQ ultrasound offers a viable alternative 
to traditional US, with benefits such as portability, 
cost and ease of use. This feasibility study 
demonstrates BiQ ultrasound accuracy in guiding 
transcutaneous parotid and submandibular 
salivary gland injection, with high rate of 
successful injection comparable to traditional 
ultrasound. Further work will aim to validate BiQ 
ultrasound non-inferiority via in-vivo testing and 
increase its clinical applicability.

One otolaryngologist performed transcutaneous 
salivary gland injection of a silicone-based 
colored dye into three distinct salivary gland sites 
(two intraparotid sites, and one submandibular 
gland site) bilaterally on 20 cadavers, using 
either BiQ portable US (Butterfly; Guilford, CT) 
or standard of care Sonosite SII station-based 
clinical US with L25x 13-6MHz transducer 
(FUJIFILM Sonosite, Bothell, WA) to guide 
injection. US modality was alternated for injection 
subsites and laterality of each cadaver to control 
for intra- and inter-cadaver variability. Blue and 
red dye were used for the BiQ and standard US, 
respectively. On dissection, two investigators 
confirmed whether the dye was accurately 
injected into each target site.


