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Delayed Tracheal Perforation after Hemithyroidectomy

OPEN ACCESS

 *Correspondence:
Ralph Tufano, Department of 

Otolaryngology and Head and Neck 
Surgery, The Johns Hopkins University, 

Maryland, 601 North Caroline St, 6th 
Floor, Baltimore, MD 21287, USA, Tel: 

410-955-3648;
E-mail: rtufano@jhmi.edu

Received Date: 20 Apr 2017
Accepted Date: 04 May 2017

Published Date: 06 May 2017

Citation: 
Benson M, Dhillon V, Tufano R. 

Delayed Tracheal Perforation after 
Hemithyroidectomy. Ann Clin Case 

Rep. 2017; 2: 1355.
ISSN: 2474-1655

Copyright © 2017 Ralph Tufano. This 
is an open access article distributed 

under the Creative Commons Attribution 
License, which permits unrestricted 

use, distribution, and reproduction in 
any medium, provided the original work 

is properly cited.

Case Report
Published: 06 May, 2017

Case Presentation
A 25-year-old man presented with a 4 cm right thyroid nodule. Fine needle aspiration was 

consistent with atypia of undetermined significance and molecular testing positive for NRAS 
mutation. The left thyroid lobe was unremarkable on ultrasound. An uncomplicated right thyroid 
lobectomy and is thmusectomy were performed under general endotracheal anesthesia, with a 
6 NIMS Trivantage endotracheal tube for recurrent laryngeal nerve monitoring. Valsalva was 
performed, without air escape, and no intra-operative tracheal injury was identified to visual 
inspection. Estimated blood loss was minimal. The patient was discharged on the day of surgery. 
Pathology returned a 30 gm thyroid lobe with a 4 centimeter papillary carcinoma, classical variant, 
as well as an 8 mm papillary thyroid microcarcinoma. Post-operative instructions included no 
lifting over 10 pounds for two weeks.

The patient was seen in clinic on post-operative day 21 for routine follow up. At that time, the 
patient’s incision was healing well and there was no crepitus or peri-incisional swelling on exam. 
The patient did not complain of swelling upon Valsalva, and voice, swallow and breathing were 
normal. The patient reported compliance with the activity restrictions, and was advised to ease back 
into activity as tolerated. 

On post-operative day 27, the patient reported a golf-ball sized collection beneath his incision 
that occurred immediately after performing pull-ups. He was otherwise asymptomatic. The patient 
observed that the collection diminished in size over time but re-accumulated to its original size 
each time he bore down (Figure 1). He was evaluated at an outside hospital emergency department, 
where he was determined to be stable and discharged.

He was seen inclinic on post-operative day 29, where needle aspiration of the 4 centimeter by 
4 centimeter ballotable pocket did not yield air or fluid. A pressure dressing was placed on his 
anterior neck with instructions to apply manual pressure to the area with cough or strain, and he 
was admitted to the hospital. A computed tomography neck with intravenous contrast was obtained 
revealing extensive subcutaneous air tracking to the surgical bed, with irregularity of the right lateral 
trachea at the level of the first and second tracheal ring (Figure 2).

A bedside laryngobronchoscopy after trans-tracheal injection of 4% lidocaine topical anesthestic 
was performed which identified a 1 millimeter mucosal irregularity along the lateral right tracheal 

Abstract
Background: Hemithyroidectomy is a low-risk, outpatient procedure commonly performed 
for benign and some small, differentiated thyroid malignancies. Delayed tracheal perforation is 
exceedingly rare and has previously only been reported after total thyroidectomy.

Case Report: We describe a 25-year-old patient who underwent an unremarkable right 
hemithyroidectomy to remove a 4 centimeter FNAB cytologically indeterminate thyroid nodule, 
who presented four weeks later with acute anterior neck swelling and subcutaneous emphysema 
after strenuous exercise. Computed tomography showed pockets of air tracking along a right lateral 
tracheal wall irregularity on the operative side. Flexible tracheobronchoscopy identified a pinhole-
sized defect. A bedside neck evacuation of the air was performed with drain placement. The patient 
was restricted to limited activity for 4 weeks.

Results: The patient recovered uneventfully.

Conclusion: Surgeons who perform thyroid surgery must be aware of the possibility of delayed 
tracheal perforation after hemithyroidectomy. Conservative management may be appropriate for 
the stable patient.

Keywords: Endocrine; Thyroid cancer; Hemithyroidectomy; Late complication; Tracheal injury

Melina Benson, Vaninder Dhillon and Ralph Tufano*

Department of Otolaryngology and Head and Neck Surgery, The Johns Hopkins University, Maryland, USA



Ralph Tufano, et al., Annals of Clinical Case Reports - Otolaryngology

Remedy Publications LLC., | http://anncaserep.com/ 2017 | Volume 2 | Article 13552

wall below the cricoid, with overlying scant granulation tissue that 
was not obstructive. Bedside neck exploration was then performed 
for evacuation of the air pocket, with successful air egress. A penrose 
drain was placed beneath the strap muscles at the level of the tracheal 
injury. The skin site was closed, and an overlying pressure dressing 
applied. His crepitus resolved by the following hospital day, and he 
was discharged to home with instructions for minimal activity for 
four weeks. The patient was seen in clinic four days after discharge for 
drain removal and wound closure. He has since had no recurrence of 
crepitus or subcutaneous air.

Discussion
Hemithyroidectomy is a safe procedure performed for 

benign as well as some small, differentiated thyroid malignancies. 
Complication rates from hemithyroidectomy are lower than that of 
total thyroidectomy, and include hypocalcemia (7.1%), hematoma 
(1.24%), respiratory complications (0.84%), vocal cord paralysis 
(0.59%), and bleeding (0.15%) [1]. Tracheal injury during total 
thyroidectomy is rare. A 2005 review of 11,917 thyroidectomies 
reported 2 cases of tracheal perforation identified intra-operatively 
during partial thyroidectomy (0.02%). Existing literature identifies 
trends in cases of tracheal injury in thyroidectomy. Most injuries 
are noted intra-operatively, occur posterolaterally in the relatively 
less vascular region of the ligament of Berry, and generally follow 
suture ligation of vessels or use of diathermy to dissect the thyroid 
off of the trachea. These are generally repaired at the time of 
injury with little morbidity [2]. Delayed tracheal perforation has 
previously only been reported after total thyroidectomy. We have 
identified seven previous cases of delayed tracheal perforation after 
total thyroidectomies without neck dissection, all presenting with 
subcutaneous emphysema [3-9]. The range of post-operative day 
of presentation is 4-21 days, with a mean of 11 days. Two previous 
reported injuries were managed conservatively with success [4,6]. The 
remainder of delayed perforations described were surgically explored 
and closed primarily with absorbable suture or with muscle flaps. 
Rotational muscle flaps were used in three cases, to close two larger 
lacerations, and one rupture complicated by infection, respectively. 
One of these repairs included circumferential tracheal resection and 
primary anastomosis to repair tracheal necrosis involving multiple 
tracheal rings [7]. 

Previous reports have attributed delayed injury in total 
thyroidectomy to bilateral devascularization of the trachea causing 
necrosis. The trachea is supplied by lateral pedicles drawing vessels 

from the inferior thyroid, subclavian, supreme intercostal, internal 
thoracic, innominate and superior and middle bronchial arteries. 
These longitudinal anastomoses arborize with the contralateral 
side via transverse vessels that course in the soft tissue between the 
cartilages [10]. In partial thyroidectomy, perhaps injury is less likely 
because of the contralateral blood supply, and because the remaining 
lobe of the gland confers protection to the tracheal tissue during 
diathermy. 

The case presented here is the first reported delayed tracheal injury 
following partial thyroidectomy. In the opinion of the surgeons, the 
injury appeared on bedside tracheobronchoscopy to be secondary to 
thermal energy transmitted by bipolar cautery. The tracheal mucosal 
lesion was located in the less vascular region of Berry’s ligament. It 
is possible that the transverse vessels were cauterized, or the area 
of injury was water shed. In our case, devascularization with or 
without direct thermal injury most likely weakened an area in the 
fibrocartilaginous tracheal wall, making it susceptible to yielding to 
air pressure during episodes of increased intra-thoracic pressure.

Additional potential contributing factors in this case include 
the etiology of the thyroid disease, as total lobe resection is more 
important for clear margins in an operation to extirpate a possible 
cancer. In addition, the patient underwent is thmusectomy as well, 
adding to the amount of dissection necessary for operative success. 
Finally, the patient was a young, healthy male who returned to his 
intensive workout regimen at the end of the two week activity 
restriction period that our institution implements, leading to the acute 
elevations of intra-thoracic pressure that unmasked the weakness in 
the tracheal wall.

Strict activity restrictions are of paramount importance in the 
post-operative period. Restrictions include lifting no more than 10 
pounds, abstaining from strenuous activity, and returning to the 
preoperative level of activity slowly by adding activities of daily living 
back over the course of two weeks. Delayed injury from coughing and 
sneezing are reported in the total thyroidectomy literature; here, the 

Figure 1: Appearance of partial thyroidectomy site at rest (left) and with 
valsalva (right).

Figure 2: Axial computed tomography revealing subcutaneous air pocket 
tracking to the right thyroid lobectomy surgical bed (top), and right lateral 
tracheal irregularity closely associated with collection of air in the soft tissues 
(bottom). Subcutaneous air is also noted in the left neck.
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intra-thoracic pressure resulted from a pull-up. Our case occurred 
27 days post-operatively. However, given the rarity of this event and 
the median post-operative day of subcutaneous emphysema in total 
thyroidectomy cases of 11, we do not plan on changing our post-
operative activity restrictions.

Management of delayed tracheal perforation depends largely on 
the stability of the patient presenting with subcutaneous emphysema. 
Large pneumothorax, cardiorespiratory distress, enlarging 
subcutaneous air, and tracheal deviation are among indications for 
urgent surgical exploration. In the patient with a stable air pocket 
without acute distress, however, conservative management is a 
reasonable option without the added morbidity of an emergent neck 
exploration under general anesthesia. Two previous reported cases 
cite conservative management of pretracheal swelling and imaging-
confirmed subcutaneous air without any intervention. We elected to 
open the incision bedside, insert a penrose to achieve complete air 
egress and place a compressive dressing with one inpatient night of 
monitoring. Our patient had no re-accumulation of air after drain and 
dressing removal, suggesting that conservative therapy is appropriate 
in select patients.

Surgeons who perform thyroidectomies should be aware of 
the possibility of delayed tracheal perforation even one month 
post-operatively. Contributing factors include use of diathermy, 
and episodes of increased intra-thoracic pressure. Care should be 
taken when using diathermy to dissect the thyroid off the trachea, 
especially in the less vascular region of the ligament of Berry. Activity 
restrictions and monitoring for postoperative peri-incisional swelling 
with a high index of suspicion for tracheal violation are paramount. 
Conservative therapy may be appropriate for the stable patient.
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