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Abstract
Eustachian tube dilation (ETD) is a relatively new interven-
tion for the treatment of eustachian tube dysfunction. 
Though it previously had no assigned billing code, the Amer-
ican Medical Association recently accepted a new Category 
I Current Procedural Terminology code application for ETD 
to be effective in January 2021. Reported complications are 
uncommon and usually minor. Herein, we present a rare case 
of massive pneumomediastinum following this procedure. 
Such major complications are critical to report as ETD be-
comes a more commonly practiced procedure.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Eustachian tube dilation (ETD) can occur from either 
mechanical or functional abnormalities of the eustachian 
tube, which subsequently disrupt the pressure equaliza-
tion system between the nasopharynx and the middle ear. 
It is a problem frequently encountered by otolaryngolo-
gists and can present with symptoms such as aural full-
ness, otalgia, or tinnitus [1]. Treatment options for symp-

tomatic patients who fail medical management include 
adenoidectomy, tympanostomy tube placement, laser tu-
boplasty, and eustachian tube balloon dilation. ETD for 
the treatment of ETD is a relatively new intervention. It 
is performed by inserting a balloon catheter endonasally 
into the orifice of the eustachian tube until the bony-car-
tilaginous junction is reached. The balloon is then inflat-
ed inside the cartilaginous portion of the eustachian tube 
for up to 2 min before removal [2, 3].

Though it previously had no assigned billing code, the 
American Medical Association recently accepted a new 
Category I Current Procedural Terminology code appli-
cation for ETD to be effective in January 2021 [4]. With 
this upcoming change, we expect that eustachian tube 
balloon dilation will be performed more widely. Although 
complications are uncommon and typically mild, the 
procedure is not always a benign intervention. Herein, we 
present a case of massive pneumomediastinum following 
this procedure for a patient with ETD. Such severe com-
plications are critical to report as ETD becomes more 
commonly practiced.

Case Report

A healthy 51-year-old female with a history of ETD presented 
to our institution on the first postoperative day following balloon 
sinuplasty and bilateral ETD at an outside surgical facility. The En-
tellus XpressTM ENT dilation system was insufflated to 12 atm with 
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a 6 × 16 mm balloon per standard protocol, with no deviation from 
the manufacturer’s recommended use. The procedure was uncom-
plicated technically, per primary surgeon’s report, and immediate-
ly postoperatively the patient endorsed mild bilateral epistaxis but 
no discomfort. On postoperative day 1, she reported sudden onset 
neck swelling, dysphagia, and pain after an episode of sneezing.

Physical examination was notable for an erythematous neck, 
facial swelling, trismus, and crepitus. Flexible fiberoptic laryngos-
copy showed mild bloody secretions but no frank mucosal injury. 
A CT scan of the neck and chest showed extensive soft tissue em-
physema centered at the left torus tubarius, extending into the ip-
silateral retropharyngeal and carotid spaces and into the mediasti-
num (Fig. 1, 2).

The patient was managed conservatively with antibiotic pro-
phylaxis and observation by the otolaryngology and cardiothorac-
ic surgery teams. Daily chest X-rays demonstrated continued im-
provement of the pneumomediastinum and subcutaneous emphy-
sema. The patient’s symptoms ameliorated and she was discharged 
home after 3 days on oral antibiotics with no further complica-
tions.

Discussion

This case illustrates a serious complication from a 
seemingly minimally invasive procedure. The existing lit-
erature on eustachian tube balloon dilation suggests that 
the procedure is safe and effective with only a small pro-
portion of patients experiencing any adverse effects. In a 
systematic review of over 1,800 procedures in 1,155 pa-
tients undergoing eustachian tube balloon dilation, Huis-
man et al. [1] reported improvement in both subjective 
and objective measures of ETD. The aggregated minor 
complication rate was 2% and the most common adverse 

event was self-limited local bleeding. Three patients had 
preauricular emphysema that self-resolved.

In their review of 2,272 patients undergoing balloon 
dilation in Germany, Skevas et al.[3] reported 10 cases of 
subcutaneous emphysema and 3 cases of pneumomedi-
astinum. Many of these events occurred after maneuvers 
such as sneezing or nose blowing, and all occurred no 
later than the third postoperative day [2]. Within the US 
literature, Shah et al. [5] reported a case of a 28-year-old 
male who presented with pneumomediastinum on the 
first postoperative day while engaging in heavy lifting.

These cases are similar in that they were usually pre-
ceded by an increase in endonasal pressure within the first 
few postoperative days. Our patient similarly presented 
following an episode of sneezing on the first postoperative 
day. Per the operating surgeon, the original procedure was 
uncomplicated, although the operative report was not 
provided. These cases highlight the critical importance of 
risk and benefit discussion prior to proceeding with any 
surgical intervention, no matter how small the perceived 
risks may be. Furthermore, patients should be counseled 
to sneeze with the mouth open, avoid heavy lifting or 
straining, and consider use of stool softeners to prevent 
constipation during the initial postoperative period.

Conclusions

Pneumomediastinum is a rare but serious complica-
tion following eustachian tube balloon dilation, with just 
1 prior reported case in the USA. While this minimally 

Fig. 1. Coronal CT scan of the chest showing pneumomediasti-
num. White arrows point to areas of air in the deep neck spaces 
extending inferiorly into the superior mediastinum.

Fig. 2. Axial CT scan of the neck showing 
extensive soft tissue emphysema.
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invasive procedure has been deemed safe and effective for 
the management of ETD, care must be taken to ensure that 
patients are appropriately counseled on the possible risks. 
It is also crucial to counsel patients on strict sinus precau-
tions and avoidance of activities which may increase en-
donasal pressure for at least 3 days postoperatively.
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