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Tracheobronchial Stenosis The Sleeve Trachea

« Historically high morbidity Tracheal cartilage is a

and mortality e smgle.cartllaglnous tube :
Prior to slide tracheoplasty # . Associated with
. Congenita| ¢ craniosynostosis X

CIERveltrachea Pfeiffer's syndrome
Cartilage aplasia of distal i 3 Crouz'on s syndrome
tracheal rings ] : Apert's syndrome
Cartilage aplasia of bronchial . 50% have associated
rings v stenosis

Condrodysplasia punctata e Posterior cartilage edges
Complete tracheal rings overlap — the “Figure 9”

+ Acquired trachea

Tracheal Ring Aplasia

¢ A segment of trachea has . I ith
an absence of cartilage i S Bl s WL
Both malacic and stenotic & | RRenai hynerexpans iy
Mot ralated 1o williane . Masquerades as contralateral

Campbell syndrome pulmonary hypoplasia

* Remainder of trachea
(and child) is normal




Bronchial Ring Aplasia

» Following slide tracheobronchoplasty

* Historically poor prognostic
indicators included:
Early presentation
Hypoplastic lung
Complete bronchial rings
Long segment stenosis
Smallest rings at carina
e Currently poor prognostic
indicators:
Other major congenital anomalies
The rest of the child (non-airway)

Complete Tracheal Rings
Endoscopic Evaluation

» Cautious bronchoscopy
— avoid converting an
unstable airway into a
critical airway

It is surprisingly easy to
miss complete tracheal
rings endoscopically

Establishing a diagnosis
may be enough
BE PREPARED!

NOTE: A pulmonary artery sling = complete
rings till proven otherwise

Complete Tracheal Rings

The most frequent cause
of congenital tracheal
stenosis
Still extremely rare
Initial management has
a huge influence on final
outcome

Polarized results

Pre-operative Evaluation

e Airway
Bronchoscopy

 Cardiovascular
ECHO

CT with contrast and 3D
reconstructions

» Rest of the child
Individualized

COMPARATIVE SIZING

« Shiley 3.0 Tracheotomy tube

e Bivona 2.5 Tracheotomy tube

e Storz 2.5 Bronchoscope

e 2.0mm Endotracheal tube

e 27018 Storz Hopkins Rod scope
e 27017 Storz Hopkins Rod scope

e/ Cincinnati
Children’s
Hospital Medical Center
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e,
Complete Tracheal Rings
Definitive Management

» Conservative
Anterior cartilage graft
Pericardial patch
Resection

Tracheoplasty —autologous
trachea

Slide

Tracheoplasty
Homograft
Other

SLIDE TRACHEOPLASTY " Slide Tracheoplasty

* Introduced by Goldstraw and Tsang in 1989 B Current first line
» Popularized by Grillo in the 1990s intervention

e Introduced at Cincinnati Children’s in 2001 e “Oversizes” trachea
Doubles circumference
of trachea
Therefore doubles
diameter
Therefore theoretically
increases flow x16
(Poiseilleure’s law)

. .  Long oblique suture line ;
This has been a watershed event in our et o e An extremely versatile

management of complete tracheal rings preianog

X THREE GROUPS OF CHILDREN 1985-1991

(Tom Andrews et al 1994)

1 3 AN ¢ 15 children
° Presentlng with “VIrgln" Complete 5 cartilage tracheoplasties
tracheal rings Outlgomc;rdlal patches

» 1985 - 1991 15 children 7 deaths
Previously published work* 2 re-stenoses

11 granulation tissue

* 1992 — 2000 16 children 7 tracheotomies
e 2001 — present 60 children e

¢ Current status
6 alive and asymptomatic

*Andrews TM, Cotton RT, Bailey WW, Myer CM, Vester SR. “Tracheoplasty for 2 alive tracheotomy
congenital complete tracheal rings”. Arch Otolaryngol Head Neck Surg, dependent
1994; 120: 1363-1369.
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1992 - 2000

¢ 16 children

7 pericardial patches

6 tracheal resections

3 autologous tracheal patches
¢ Qutcomes

3 deaths

13 re-stenoses

12 granulation tissue

7 tracheotomies

4 SGS
* Current status

9 alive and asymptomatic

3 tracheotomy dependent

1 alive and decannulated with symptoms

Results

e 5 deaths

1 child moribund pre-operatively — died at 6 weeks of
multiple organ failure with an acceptable trachea

1 child required tracheotomy at 6 months for
bronchomalacia, died 3 months later of occluded
tracheotomy, despite excellent tracheal repair

1 child with multiple anomalies developed RDS post-
operatively, excellent tracheal repair

1 child died of pulmonary venous stenosis
(unrepairable) 2 months after a successful slide

1 child died 6 months after repair due to viral
pneumonitis

SLIDE TRACHEOPLASTY
TECHNIQUES

55/60 cardiopulmonary bypass

If distal 1/3" tracheal involvement
or cardiovascular anomaly

Deflates heart and lungs — great
access

No need to rely on the trachea to
deliver oxygen

Running 5.0 or 6.0 PDS, single
knot
Oblique, inverted, bronchial, etc
A versatile operation
Extubation range 1 hour to 6
weeks
Usually < 48 hours
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2001 - PRESENT

* 60 children with “virgin” complete
tracheal rings (all slide
tracheoplasty)

5 deaths

5 re-stenoses (transient in 3)

2 granulation tissue

2 tracheotomy (temporary)

0 SGS

1 post-op ECMO for dehiscence
Current status

50 alive and asymptomatic

« 43 with an age appropriate airway
3 minimally symptomatic
1 required revision surgery

¥
ARE THE GROUPS COMPARABLE?

* No

¢ Since 2001 we have been
prepared to operate on
children that we would not
have considered
operating on in the past
Both more challenging
And for life style reasons

¢ There is no doubt that we
are now better than we
once were

Minimizing Complications -
Anesthetic

« Intubate above rings
Age appropriate tube, ideally at least 3.5mm
Long “I” time, long “E” time
Higher pressures tolerable

« If ventilation problems, pulling the tube

back is usually more effective than
advancing it
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Complications

16 recurrent
laryngeal nerve
injuries
10 fully recovered, 2
unknown
20 “Figure 8"
tracheas

1 restenosis

1 dehiscence /

ECMO L8/ Cincinnati
Chi_ldrerg_‘s

The Figure “8” Trachea The Figure “8” Trachea

1 Year Later
Pre-op Early post-op




Revision Surgery

Extremely challenging
Highly individualized
The slide tracheoplasty

remains the option of

choice

To date we have

performed 19 revisions
2 on our own patients
15 slides

R Complete Tracheal Rings
Pearls and Pitfalls

Tracheotomy is usually not helpful

Airway imaging may be hard to interpret

Gentle initial endoscopic evaluation
Have a plan should child decompensate

There are usually more tracheal rings present than were
anticipated

Carefully evaluate the cardiovascular status of the child
Complete tracheal rings need not mandate intervention

Pulmonary artery sling = complete tracheal rings till proven
otherwise

CONCLUSIONS — WHAT NOT TO DO
WHEN COMPLETE TRACHEAL RINGS ARE
SUSPECTED

Ignore symptoms

Rough bronchoscopy

No “fallback” position

Attempt to place a tracheotomy
Repair without prior experience
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Long Term Outcomes

Follow-up periods up to 8
years for slide
tracheoplasty

Our current belief is that a
good tracheal outcome at
3 months predicts an
excellent long-term
outcome

CONCLUSIONS — WHAT TO DO WHEN
COMPLETE TRACHEAL RINGS ARE
SUSPECTED

Pre-bronch airway films

Cautious bronchoscopy

Better to “inadequately” assess than to
compromise

Imaging — spiral CT with contrast, ECHO
Management decisions

Conservative vs repair

Cardiopulmonary bypass vs not

Conclusions

» The slide tracheoplasty has had a

significant impact on the outcome of
tracheobronchial stenosis of all forms

However an excellent tracheal outcome does
not guarantee an excellent overall outcome

» Post-operative outcomes are influenced by

pr-operative and intra-operative
management

» A team approach is desirable




