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ABSTRACT
Objective: To present a function-preserving surgical technique of post-laryngotracheal resection 
reconstruction of the subglottic airway using autologous tracheal cartilage composite graft.

Methods:
Design:		  Case Report   
Setting:		  Tertiary Government Training Hospital
Participants: 	 One 

Results: A 77-year-old woman diagnosed with papillary thyroid carcinoma with laryngotracheal 
invasion underwent total thyroidectomy with laryngotracheal resection. The tracheal defect 
was reconstructed using end-to-end anastomosis of the trachea to the remaining cricoid. The 
cricoid (subglottic) defect was repaired using the harvested tracheal cartilage with mucosa. Post-
operatively, the patient was maintained on nasogastric tube feeding and tracheostomy tube 
for 2 weeks. Subsequently, the nasogastric tube and tracheostomy tube were removed and the  
patient tolerated oral feeding without any airway problem. The last follow-up of the patient was 
6 months post-operatively without complications.   

Conclusion: Autologous tracheal cartilage may be a potentially promising composite graft for 
reconstruction of the cricoid (subglottic) defect in a patient following laryngotracheal resection 
for invasive papillary thyroid carcinoma of the larynx and trachea.

 Keywords: tracheal composite graft;  laryngotracheal resection; crico-tracheal anastomosis; 
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Laryngotracheal invasion occurs in 3.6 to 22.9 % of patients with thyroid cancer and is the 
most common site of local invasion following the strap muscles and the recurrent laryngeal 
nerve.1 The most effective treatment for thyroid cancer invading into the larynx and trachea is 
complete surgical resection of the tumor. Surgical options in this situation include the shave pro-
cedure, partial laryngectomy  and total laryngectomy.2   Intraluminal extension requires resection 
of the tracheal wall and a portion of the larynx  including the cricotracheal cartilage.2 Several 
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surgical techniques which aim to avoid postoperative deformity of the 
airway and subglottic stenosis utilizing a composite nasal cartilage 
graft, an auricular cartilage graft and a costal cartilage graft have all 
been used as supporting material to repair the defect and reconstruct 
the airway.1 

However, to the best of our knowledge based on a search of HER-
DIN, MEDLINE (PubMed) and Google Scholar using the search terms 
“composite tracheal graft,” “subglottic defect,” “invasive papillary thy-
roid carcinoma,” and “laryngotracheal resection,” a function-preserving 
surgical method of resection and reconstruction for thyroid cancer in-
vading into the intra-lumen of cricotracheal region has not yet been 
established. 

It is the objective of this study to present a surgical technique of 
cricoid (subglottic) reconstruction using an autologous tracheal com-
posite graft after laryngotracheal resection in a patient with invasive 
papillary thyroid cancer.

CASE REPORT
A 77-year-old woman consulted due to anterior neck mass and 

recurrent hemoptysis. The neck mass was noted 35 years prior to 
consult. A neck computed tomography with contrast revealed a 2.6 x 2.5 
x 2.4cm heterogeneous enhancing mass in the region of the left thyroid 
lobe with extension to the trachea causing narrowing at the level C7-
T1. (Figure 1A) A fine needle aspiration biopsy report was consistent 
with papillary thyroid carcinoma. Indirect laryngoscopy revealed a left 
paralyzed true vocal cord with adequate airway, confirmed by flexible 
nasopharyngolaryngoscopy. (Figure 1B) The rest of the ENT examination 
was unremarkable. 

The patient underwent total thyroidectomy with laryngotracheal 
resection followed by cricotracheal anastomosis and reconstruction of 
the subglottic airway using autologous tracheal composite graft. We 
describe our surgical technique.

Surgical Technique
1.	 Total Thyroidectomy: Right thyroid lobectomy and 

isthmusectomy were done with preservation of the right 
recurrent laryngeal nerve. The left lobe was totally occupied by 
a hard mass of approximately 3.0 x 2.0 cm. The thyroid mass was 
noted to be adherent to the left inferolateral thyroid cartilage, 
left lateral aspect of the cricoid and the first three (3) tracheal 
rings including the left recurrent laryngeal nerve. The left thyroid 
tumor was shaved off from the anterior surface of the left trachea, 
cricoid and thyroid cartilage exposing the trachea, cricoid and 
thyroid cartilage.

2.	 Laryngotracheal Resection: After identifying the tumor invasion 
of the trachea and larynx, the involved trachea, cricoid and thyroid 
cartilage were resected with adequate gross tumor margins. The 
surgical specimen included part of the left ala of the thyroid 
cartilage exposing the paraglottic muscles, left anterolateral 
part of the cricoid (subglottic area) and left anterolateral part 
of the first four tracheal cartilages and the resulting defect was 
measured using a Castroviejo caliper. (Figure 2)

3.	 Mobilization of the Trachea and Tracheostomy: The trachea was 
mobilized and an approximate tracheostomy site was identified 
and done to facilitate reconstruction. (Figure 3)

4.	 Harvesting of Tracheal Composite Graft: To facilitate 
reconstruction using end-to-end anastomosis of the trachea to 
the cricoid, the first 4 remaining portions of tracheal cartilage Figure 1A. Preoperative Computed Tomography (axial image at the level of the cricoid) 

confirming intraluminal extension of the thyroid mass (arrow).                                           

Figure 1B. Flexible nasopharyngolaryngoscopy (still photo on inspiration) showing left true 
vocal fold paralysis (arrow).                                           
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Figure 3. Mobilization and anchoring of the trachea and placement of tracheostomy tube.                                    

SURGICAL INNOVATIONS AND INSTRUMENTATION

Figure 2. Laryngotracheal resection and harvesting of tracheal composite graft. (A Castroviejo caliper 
is used to measure tracheal graft).                                           

Figure 4. Tracheo-cricoid fixation. (Note the trachea was approximated to the remaining cricoid using 
vicryl 2-0 sutures)

Figure 5. Reconstruction of the cricoid (subglottic defect). Note the harvested tracheal cartilage with 
mucosa (composite graft) was now fashioned to approximate the lumen of the cricoid airway.

Figure 6. Flexible nasopharyngolaryngoscopy 6 months post-operatively. Note the laryngeal inlet at 
1. beginning inspiration; 2. inspiration; 3. Phonation; 4. beginning inspiration.                                        

were resected on the right side. These tracheal cartilages were 
preserved, harvested and used as a composite cartilage graft 
for reconstruction of the cricoid cartilage (subglottic) defect.  
(Figure 2)

5.	 Reconstruction of the Laryngotracheal Defect 
A. Tracheo-cricoid Fixation: The trachea was approximated to 

the remaining cricoid using vicryl 2-0 sutures at the posterior 
tracheal wall. The mucosa was approximated using vicryl 3-0 
sutures. (Figure 4)

B.	 Reconstruction of the Cricoid (Subglottic) Defect using 
Composite Tracheal Graft: 

	 The harvested tracheal cartilage with mucosa (composite 
graft) was now fashioned to approximate the lumen of the 
cricoid airway. The first layer was the mucosal repair using 
vicryl 4-0 sutures and the second layer was the side-to-side 
anastomosis of the cricoid to the tracheal cartilage using 
vicryl 3-0 monofilament suture. (Figure 5)

6.	 Anchoring of the Trachea: In order to prevent tension at the 
crico-tracheal anastomosis, the mobilized trachea was anchored 
to the suprasternal periosteum and sternocleidomastoid muscles 
on both sides to serve as an antigravity suture.

7.	 Closing of Incision: The strap muscles were approximated at the 
midline. The skin incision was closed in layers.	

The patient was kept on strict nihil per os (NPO) and osteorized 
feedings were given via nasogastric tube (NGT) for 2 weeks. Post-
operatively, cefuroxime 750mg was given by NGT every 8 hours and 
with daily wound dressings for 7 days. The tracheostomy tube was 
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removed after 2 weeks without complications. The patient underwent 
radioactive iodine therapy after one month and was asymptomatic 6 
months post-operatively. Endoscopy showed adequate airway with 
no evidence of airway deformity, subglottic stenosis, or post-operative 
local recurrence. (Figure 6)

DISCUSSION
Surgery remains the mainstay of therapy for locally advanced thyroid 

cancer with complete resection and negative margins a fundamental 
goal.2  It is therefore imperative that in the presence of laryngo-tracheal 
invasion, wide excision of the laryngo-tracheal tumor with good tumor 
margins be performed to ensure long-term survival. Although there 
is no consensus on extent of surgery when the airway is invaded by 
thyroid carcinoma, successful treatment requires radical excision of 
the tumor. However, the resection of critical structures such as trachea, 
cricoid and thyroid cartilage is associated with significant morbidity.3

The post-operative defect after wide resection of the laryngo-
tracheal tumor leads to difficult airway reconstruction. The thyroid 
cartilage defect can be managed with soft tissue cover from the 
remaining strap muscles of the neck. The tracheal defect can be 
reconstructed by using end-to-end anastomosis to the remaining 
cricoid cartilage to maintain continuity of the tracheal airway.4  
However, the subglottic defect in this patient was the most difficult to 
manage because of the possible complication of subglottic stenosis. 
Even a partial defect of the cricoid cartilage can result in postoperative 
deformity of the airway and subglottic stenosis.5  Friedman and 
colleagues demonstrated that up to 50% of the external laryngeal 
framework could be removed with internal laryngeal preservation. 
Another study by Price showed that 50% of the thyroid cartilage and 
approximately 30% of the cricoid may be resected without complex 
reconstruction or tracheotomy.2  In this patient there was more 
than 50% of the subglottic defect that needed reconstruction after 
resection.

Nasal, auricular and rib cartilage have been utilized as grafting 
materials for laryngotracheal reconstruction.5 However, to the best of 
our knowledge, no consensus has been reached as to the ideal graft 
materials.6 Other primary reconstructive options consist of local flaps 
such as sternocleidomastoid muscle or myoperichondral flap.7 

We presented a method of using a free autologous tracheal 
composite graft to simplify reconstruction of the cricoid (subglottic) 
defect and produce an adequate subglottic airway. The success of 
this procedure may have been facilitated by ready availability of the 
tracheal cartilage composite graft in the same surgical field for repair of 
the subglottic area. The use of a tracheal composite graft have shown 

considerable success due to its ability to provide repair. 

The conventional use of other cartilage grafts which all carry a risk 
of insufficient size and strength of the transplanted graft was avoided 
in our procedure. Moreover, the tracheal cartilage composite graft 
was approximated to the cricoid in side-to-side layers by suturing the 
mucosa of the tracheal cartilage to the mucosa of the cricoid cartilage 
and the tracheal cartilage to the cricoid cartilage to increase chances of 
promoting a new blood supply to the tracheal graft.

In order to improve the success of the anastomosis of the trachea to 
the cricoid cartilage, a tension-free repair technique was achieved by 
anchoring the mobilized trachea to the suprasternal periosteum and 
sternocleidomastoid muscles on both sides. This technique avoids the 
risk of anastomotic breakdown including risk of fistula formation and 
mediastinal infection.4

Our experience suggests that autologous tracheal cartilage may 
be a potentially promising composite graft for reconstruction of the 
cricoid (subglottic) defect in a patient who underwent laryngotracheal 
resection for invasive papillary thyroid carcinoma of the larynx and 
trachea.


