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Type I Thyroplasty: A Safe Outpatient Procedure

Attapon Junlapan, MD; C. Kwang Sung, MD, MS; Edward J. Damrose, MD

Objectives/Hypothesis: Overnight hospitalization is routinely advocated following type I thyroplasty (TP) because of
concerns for airway compromise. Hospitalization increases cost and patient inconvenience, and may not necessarily be appro-
priate. This study evaluated complications following surgery and identified predictors for same to assess which patients benefit
most from hospitalization.

Study Design: Retrospective chart review.

Methods: A study was conducted on patients who underwent TP with or without arytenoid repositioning procedures
between June 2008 and March 2017. The demographic data of the subjects, characteristics, etiology of glottic insufficiency,
interventions performed, and subsequent complications were evaluated.

Results: Of 147 patients reviewed, 100 underwent TP alone, 41 underwent TP with arytenoid adduction, and six patients
underwent TP with adduction arytenopexy. latrogenic vocal fold paralysis was the most common indication. Major complica-
tions, which included transient airway compromise and hematoma requiring reoperation, occurred in 7% of patients. Revision
surgery and thyroplasty combined with arytenoid repositioning maneuvers were associated with increased risk of major
complications.

Conclusions: In general, TP is a safe procedure, with a major complication rate that is lower than that of outpatient thy-
roidectomy. Overnight hospitalization should be considered in patients undergoing revision surgery and in those requiring con-
current arytenoid repositioning procedures.

Key Words: Thyroplasty, arytenoid adduction, adduction arytenopexy, glottic insufficiency, complication, outpatient.

Level of Evidence: 4
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INTRODUCTION

Glottic insufficiency—inadequate vocal fold adduc-
tion during phonation—may be secondary to vocal fold
atrophy, vocal fold paralysis (VFP), or vocal fold fixation.
It may also result from injury to the epithelium or lamina
propria, as is seen with sulcus vocalis or as the sequelae
of vocal fold surgery.! Vocal fold immobility is commonly
iatrogenic but may be idiopathic or secondary to malig-
nancy, trauma, or intubation.>3

The mainstays of surgical treatment for glottic insuf-
ficiency are either injection laryngoplasty or laryngeal
framework surgery. Type I thyroplasty (TP) using Silastic
(Bentec Medical, Inc., Woodland, CA) or Gore-Tex (W.L.
Gore & Associates, Inc., Flagstaff, AZ) implants are the
most popular implants for medialization laryngoplasty, a
technique originally developed by Isshiki et al.*® Aryte-
noid adduction (AA) is helpful in patients with a signifi-
cant posterior glottic gap or with vocal fold height
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mismatch.® Some authors advocate adduction aryteno-
pexy (AP) and cricothyroid subluxation in lieu of AA, par-
ticularly when the cricoarytenoid joint is fixed.”™

Numerous studies have discussed complications fol-
lowing laryngeal framework surgery. Major complications
include airway compromise, for which intubation or tra-
cheostomy may be required, hematoma requiring wound
exploration, pharyngocutaneous fistula, or implant
extrusion.’®~'® Overall complications and airway compli-
cations in particular appear to be more frequent following
AA than TP alone.'?'"1® Implant displacement or extru-
sion may occur spontaneously or following endotracheal
intubation,2°2* and laryngotracheal fistulas have been
reported in irradiated patients.2>27 Although significant
complications have been reported with laryngeal frame-
work surgery that have led to the assumption that
patients undergoing these procedures require postproce-
dure hospitalization and observation, the vast majority of
patients do well, and therefore, determining which
patients require hospitalization remains a subject of
debate. 1117

MATERIALS AND METHODS

This study was approved by the Stanford Institutional
Review Board and Research Compliance Office. Patients aged
18 years and older who had undergone TP with or without AA or
AP between June 2008 and March 2017 in the Department of
Otolaryngology—Head and Neck Surgery, Stanford University
Medical Center, were included in the initial database extraction.
Variables evaluated included the following: etiology of glottic
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insufficiency, complications and interventions for revision proce-
dures, demographics (sex, age, body mass index), respiratory
comorbidities (including asthma, chronic obstructive pulmonary
disease, pulmonary fibrosis, lung cancer, and history of pneumo-
nectomy), previous open neck surgery, smoking (categorized as
never, former, and current smoker), and alcohol consumption
(categorized as yes or no). The etiology of glottic insufficiency and
number and type of prior treatments, such as vocal fold injec-
tions, were also recorded.

Procedure characteristics evaluated included the following:
side (categorized as left, right, and bilateral), new or revision
case, type of implant (categorized as Silastic or Gore-Tex), opera-
tive time, estimated blood loss (categorized as less than 20 mL,
20-100 mL, and 100-300 mL), and length of hospital stay. Both
intraoperative and postoperative complications within 1 week
were recorded. A secondary analysis of further interventions fol-
lowing laryngeal framework surgery was performed. These were
categorized as injection laryngoplasty (IL), AA alone, AA with
reinnervation, TP alone, or TP with AA.

Statistical Analysis

The quantitative data are presented in mean * standard
deviation. The qualitative data were calculated with the Pearson
x> test. For comparison of means among different groups, we
used one-way analysis of variance (ANOVA). % and Fisher exact
tests were used to compare dichotomous variables. Logistic
regression analyses were performed between groups classified by
overall complication as dependent variables and other clinical
parameters as independent variables. SAS 9.4 (SAS Institute,
Cary, NC) was used for the statistical calculations in this study.
Significance level was accepted at P < .05 in two-tailed tests.

RESULTS

A total of 147 subjects (82 males and 65 females),
with mean age of 62 ( = 17) years were reviewed. There
were 100 cases of TP alone, 41 cases of TP with AA, and
six cases of TP with AP. The demographic data are shown
in Table L.

The etiology of glottic insufficiency is shown in
Table II as two groups: VFP and non-VFP. The non-VFP
cases included presbylarynges, sulcus vocalis, spasmodic
dysphonia, and Parkinsonian hypophonia. The most com-
mon causes of VFP were surgery, idiopathic, malignancy,
benign neoplasms, intubation, trauma, and cerebrovascu-
lar accidents. Anterior cervical surgery accounted for
most cases of paralysis, followed by thoracic surgery and
skull base/neurosurgery.

In regard to demographics, characteristics of glottic
insufficiency, and procedure characteristics, ANOVA
(Table 1-2, and III) showed no significant differences
among the groups of patients. Most of these statistically
significant differences were found among all groups (TP,
TP with AA, TP with AP) except for sex, where statisti-
cally significant differences were found only between TP
with AA group and TP with AP group.

Surgical complications (Table IV) were classified as
either intraoperative or postoperative. Major complica-
tions were defined as complications that caused prolonged
hospitalization, required higher acuity of care, or necessi-
tated reoperation within the acute phase. Only 10 cases
(7%) involved major complications: laryngeal mucosal
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TABLE I.
Demographic Data of the Subjects.
TP TP + AA TP + AP
Groups n =100 n=41 n==6 P Value
Sex, no. (%)
Male 54 (54) 22 (53.7) 6 (100) .031*
Female 46 (46) 19 (46.3) 0(0)
Age, yr
Mean 64 + 17 58 + 15 51 =22 045"
Range 21-95 18-85 18-79
BMI, kg/m?
Mean 26.1 +4.7 26.2 £ 4.7 254 + 31 .924
Range 17.8-41.5 19.8-38.9 21.5-28.4
Airway comorbidity, 33 (33) 13 (31.7) 1(16.7) .706
no. (%)*
Previous open neck 32 (32) 17 (41.5) 4 (66.7) .159
surgery, no. (%)
Smoking, no. (%)
Never smoker 52 (52) 27 (65.9) 3 (50) .309
Former smoker 46 (46) 11 (26.8) 3 (50)
Current smoker 2 () 3(7.3) 0 (0)
Alcohol, no. (%)
Yes 51 (51) 22 (53.7) 5(83.3) .304
No 49 (49) 19 (46.3 1(16.7)

The quantitative data are presented as mean + standard deviation,
and the qualitative data are presented as number (%).

*Statistically significant differences were found only between TP + AA
and TP + AP.

TStatistically significant differences were found among all groups.

*Included are asthma, chronic obstructive pulmonary disease, pulmo-
nary fibrosis, lung cancer, postpneumonectomy.

AA = arytenoid adduction; AP = adduction arytenopexy; BMI = body
mass index; TP = type | thyroplasty.

lacerations (two), hematoma (two), airway compromise
(two), pulmonary edema (one), pneumonia (one), delir-
ium (one), and acute urinary retention (one). Intrao-
perative complications included two cases of mucosal
perforation and when two cases of attempted AP were
aborted. The attempted adduction arytenopexies were
aborted due to the cricoarytenoid joint being found to
be severely sclerosed and could not be entered to disar-
ticulate the joint. One case of mucosal perforation was
caused by a small mucosal tear in the ventricle during
elevation of the inner perichondrium requiring a trans-
position muscle flap with thyrohyoid muscle to seal the
tear and medialize the vocal fold. Another case of muco-
sal perforation occurred when a 3-mm perforation was
made into the left pyriform sinus mucosa. This was
closed with a 35-mm endoscopic gastrointestinal anas-
tomosis stapler. Both cases of mucosal perforation were
repaired intraoperatively, and they were kept in the
hospital for 3 days, in which an oral diet was started on
postoperative day (POD) 1.

Only two cases of hematoma were found. One case
occurred in a patient requiring bridging anticoagulation
therapy with enoxaparin due to an underlying pulmonary
embolism. Another patient had a hematoma on the morn-
ing of POD 2 following TP with AP in the setting of prior
aspirin use. The former case was managed with bedside
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TABLE II.
Characteristics of Glottic Insufficiency.
TP TP + AA TP + AP

Groups n =100 n=41 n=6 P Value

Causes of glottic
insufficiency, no. (%)

Cervical surgery 22 (22) 11 (26.8) 3 (50) .237
Thoracic surgery 18 (18) 7(17.1) 0 (0) 779
Skull base/neurosurgery 1(1) 5(12.2) 0 (0) .023*
Malignancy 11 (11) 8 (19.5) 1(16.7) .339
Benign tumor 4 (4) 3 (7.3 0 (0) .566
Intubation 3@) 0(0) 0(0) .609
Trauma 1(1) 1(2.4) 1(16.7) .082
Cerebellar stroke 0(0) 1(2.4) 0 (0) .320
Idiopathic 27 (27) 5(12.2) 1(16.7) 150
Presbylarynges 99 0 (0) 0 (0) 113
Sulcus vocalis 2@ 0(0) 0 (0) 1.000
Spasmodic dysphonia 1(1) 0 (0) 0 (0) 1.000
Parkinson hypophonia 1(1) 0 (0) 0 (0) 1.000

Previous vocal fold .307
injection(s), no. (%)
Never 41 (41) 20 (48.8) 1(16.7)
1-2 injections 52 (52) 19 (46.3) 5(83.3)
>3 injections 7(7) 2 (4.9 0 (0)

The qualitative data are presented as number (%).

*Statistically significant differences were found among all groups.

AA = arytenoid adduction; AP = adduction arytenopexy; BMI = body
mass index; TP = type | thyroplasty.

evacuation under local anesthetic, the second required
reoperation and placement of a drain.

Airway compromise was observed in three patients
following TP and in two cases following TP with
AA. None of the patients required intubation or tracheos-
tomy. One patient experienced episodes of stridor and
shortness of breath on POD 1 following TP after the Pen-
rose drain was removed, with no documented desatura-
tions, so he was hospitalized 1 additional night. Another
patient had oxygen desaturation to the 80s while walking
the next day after TP, so she was hospitalized 2 additional
nights. Another patient had complained of laryngospasm
following TP, which resolved spontaneously.

Postoperative pulmonary edema following TP was
noted in one patient who had multiple underlying dis-
eases (e.g., leiomyosarcoma of the left pulmonary artery
status post left pneumonectomy, atrial fibrillation, con-
strictive pericarditis, coronary artery disease, hyperten-
sion, hyperlipidemia, and obstructive sleep apnea). He
responded to diuretic treatment and was discharged on
POD 2.

Postoperative pneumonia following TP with AA was
noted in one patient by chest x-ray, but he did not have
oxygen desaturations. He was treated with oral levofloxa-
cin and was discharged on POD 2.

Dysphagia was noted in three patients, one of whom
required hospitalization for 3 days for intravenous steroid
administration and medical treatment of achalasia. Per-
sistent dysphonia requiring revision procedure was noted
in 17 patients following TP and in nine patients following
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TP with AA. These revision procedures were classified
into A) injection laryngoplasty in 14 patients, B) revision
TP = AA in nine patients, C) AA in two patients, and D)
one patient who had AA combined with reinnervation
using the ansa cervicalis (Table V). The 14 patients in
category A had ILs performed 3 weeks to 2 years after
TP. Of the nine patients in category B, six had revision
TP alone and three had revision TP with AA, which were
performed at 1 month to 2 years after the original TP.

To predict the odds of major complications, binary
logistic regression analysis was performed between the
noncomplication group and the complication group, as
shown in Table VI. Variables included in the multivariate
analysis were selected from those with a P value < .2
from the univariate analysis. The multivariable model
used the backward selection approach. Penrose drain
insertion and airway comorbidity were included in the
initial model, but they did not maintain the significance
level of .05 in the process, so they were not included in
the final model. After controlling for other factors in the
analysis, revision surgery and TP with AA or AP were
the only significant predictors for overall complications,
with adjusted odds of 5.7 and 2.4, respectively.

DISCUSSION

This study revealed that iatrogenic surgical injury
(46%) was the major cause of glottic insufficiency, which
is slightly higher than previously reported larger series.?
The majority of these were in patients undergoing ante-
rior cervical fusion. Idiopathic VFP was the second most
common etiology of paralysis.

Previous studies have reported major complications
following laryngeal framework surgery, including airway
compromise, necessitating intubation or tracheostomy,
hematoma requiring wound exploration, pharyngocuta-
neous fistula, or implant extrusion.'®1*1¢ However, this
study found a rate of major complications of only 7%,
lower than the 15% from the previously reported stud-
ies!® and in contrast to prior studies, which suggested
that laryngeal framework surgery incurs significant air-
way risk necessitating overnight hospital admission.'”

In this study, two cases of airway complications were
considered major, but none of the patients required surgical
intervention, and the etiology was unrelated to hematoma
formation. Furthermore, airway compromise may be early
(<24 hours) or delayed (>24 hours), and all early airway
compromise occurred only in the group undergoing thyro-
plasty, which differs from previous reports,'*>"18 suggest-
ing this occurs more frequently in patients undergoing
AA. The etiology of early airway compromise in this study
was from laryngeal mucosal edema, which was confirmed
by flexible endoscopic examination, and all occurrences
improved by systemic corticosteroid administration. On the
other hand, all delayed airway compromise situations were
reported following TP with AA.

Implant extrusion or migration was not observed in
this study. Improper size and position of the Silastic
implant was noted in only two cases that needed revision
(caudal malposition in one case, overmedialization in
another). Although the overall rate for patients requiring
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further intervention including injection laryngoplasty
was 9.5%, the rate for revision laryngeal framework sur-
gery (TP £ AA, AA, and AA with reinnervation) of 8.2%
achieved in this study was similar to that seen in previ-
ous studies.!®12

Dysphagia following TP was noted in three cases.
This could be explained by the procedure that included
dissection of the thyrohyoid and inferior constrictor mus-
cle along the inferior oblique line to expose the thyroid
ala. One of these patients suffered from Parkinson’s dis-
ease, a disease frequently associated with dysphagia and
in whom surgery may have exacerbated underlying
symptoms.?®~3° In patients with Parkinsonism, vocal fold
injection may be a better long-term strategy to avoid
swallowing complications.31~34

TABLE Ill.
Procedure Characteristics.
TP TP +AA TP + AP
Groups n =100 n=41 n=6 P Value
Side(s) of operation, no. (%)
Left 66 (66) 26 (63.4) 6 (100) .005*
Right 16 (16) 15 (36.6) 0(0)
Bilateral 18(18) 0(0) 0(0)
Type of surgery, no. (%)
New patient 94 (94) 38 (92.7) 6 (100) .809
1-sided revision 6 (6) 3(7.3) 0 (0)
Type(s) of implant, no. (%)
Silastic 76 (76) 36 (87.8) 0(0) .609
Gore-Tex 20 (20) 5(12.2) 6 (100)
Pedicled muscle flap 1(1) 0 (0) 0(0)
Silastic and Gore-Tex on 2(2) 0 (0) 0(0)

the same side

Silastic and Gore-Tex on 1(1) 0 (0) 0(0)
the opposite side

Operative time, min, no. (%)

Mean 89+23 127 +36 156 +35 <.0001*
Range 50-168 72-259 123-221
EBL, mL (%)
<20 99 (99) 32 (78) 5(83.3) <.0001*
20-100 1(1) 8 (19.5) 1(16.7)
100-300 0 1(2.4) 0
Penrose drain insertion, no. (%)
Yes 19 (58) 8 (24) 6(18) .0002*
No 80 (71) 33 (29) 0(0)
Discharge medication, no. (%)
ASA 24 (24) 4(9.8) 0(0) .080
Warfarin/LMWH 4(4) 0 (0) 1(16.7) .091
LoS, df
Mean 1.00 £ 0.59 1.15 £ 0.42 1.17 + 0.41 .298
Range 0-4 1-3 1-2

The quantitative data are presented as mean + standard deviation,
and the qualitative data are presented as number (%).

*Statistically significant differences were found among all groups.

TEleven patients in the TP group (7.5%) were outpatient procedures;
others were admitted for postoperative observation.

AA = arytenoid adduction; AP = adduction arytenopexy; ASA = acet-
ylsalicylic acid; EBL = estimated blood loss; LMWH = low-molecular-weight
heparin; LOS = length of hospital stay; TP = type | thyroplasty.
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TABLE IV.
Complications.*

TP TP +AA TP + AP
Groups n =100 n=41 n=6

Intraoperative, no. (%)

Mucosal perforation 2(2) 0 (0) 0 (0)
Attempted AP was aborted 22 0(0) 0(0)
Postoperative, no. (%)
Hematoma 1(Mf 0(0) 1(16.7)F
Airway compromise$ 3(3) 2 4.9 0(0)
Pulmonary edema$ 1(1) 0(0) 0(0)
Pneumonia® 0(0) 1(2.4) 0(0)
Noncardiac chest pain 1(1) 0(0) 0(0)
Delirium 1(1) 0(0) 0(0)
Acute urinary retention 0 (0) 12.4) 0 (0)
Extensive bruise 0(0) 1(2.4) 0(0)
Bleeding wound 0(0) 1(2.4) 0(0)
Stitch abscess 1(1) 0 (0) 0 (0)
Seroma 0(0) 1(2.4) 0(0)
Cellulitis 1(1) 1(2.4) 0(0)
Dysphagia 2(2) 1(2.4) 0(0)
Odynophagia 1(1) 0(0) 0(0)
Vocal granuloma 0(0) 2 (4.9) 0(0)
Dermatitis 0(0) 1(2.4) 0(0)
Hyperglycemia 1(1) 0(0) 0(0)
Poor voice quality requiring intervention 12 (12) 7(17.1) 0(0)

The qualitative data are presented as number (%).

*Eleven patients have more than one complication. Major complica-
tions included laryngeal mucosal perforation, hematoma, airway compro-
mise, pulmonary edema, pneumonia, chest pain, delirium, and acute urinary
retention.

TOnset postoperative day 0: underwent wound exploration with stop
bleeding, no airway compromise.

*Onset postoperative day 2: underwent wound exploration with stop
bleeding, No airway compromise.

SDid not require intubation or tracheostomy.

AA = arytenoid adduction; AP = adduction arytenopexy; TP = type |
thyroplasty.

Multivariate logistic regression analysis revealed
that revision cases and those cases requiring TP and AA
or AP were the only two predictors for overall complica-
tions. This may be helpful in preoperative counseling and
planning, and patients should be informed that risk of
complications and need for hospitalization may be
required in these situations. Revision surgery, in theory,
may necessitate more extensive dissection and laryngeal

TABLE V.
Voice Intervention Following Initial Surgery.

Intervention Incidence (%)
IL 14 (9.5)
AA 2 (1.4)
AA with reinnervation 1(0.7)
Revision TP + AA 9 (6.1)

AA = arytenoid adduction; IL = injection laryngoplasty; TP = type |
thyroplasty.
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TABLE VL.

Logistic Regression Analysis of Factors Affecting Overall Complication Compared to Noncomplication Group.

Univariate Multivariate
Noncomplication Overall Complication Crude OR Adjusted OR
Groups Group, n = 108" Group, n = 39% (95% Cl) P Value® (95% Cl) P Value*
Sex
Male 59 (72) 23 (28) 1.2(0.6-1.2) .649
Female 49 (75.4) 16 (24.6)
Age, yr
<65 56 (76.7) 17 (23.3) 1.4 (0.7-2.9) 377
265 52 (70.3) 22 (29.7)
BMI, kg/m?
<30 91 (75.2) 30 (24.8) 1.6 (0.7-4.0) .306
>30 17 (65.4) 9 (34.6)
Airway comorbidity
Yes 31 (66) 16 (34) 1.7 (0.8-3.7) .160
No 77 (77) 23 (23)
Previous open neck surgery
Yes 39 (73.6) 14 (26.4) 1.0 (0.5-2.1) .981
No 69 (73.4) 25 (26.6)
Smoking
Never 60 (73.2) 22 (26.8) 1.0 (0.5-2.0) 927
Former or current 48 (73.8) 17 (26.2)
Alcohol
Yes 59 (75.6) 19 (24.4) 0.8 (0.4-1.6) .526
No 49 (71) 20 (29)
Cause of glottic insufficiency
VFPS 97 (72.4) 37 (27.6) 2.1 (0.4-9.9) .35
Non-VFP! 11 (84.6) 2 (15.4)
Previous vocal fold injection
Yes 45 (72.6) 17 (27.4) 1.1 (0.5-2.3) .835
No 63 (74.1) 22 (25.9)
Side of operation
Unilateral 93 (72.1) 36 (27.9) 0.5 (0.1-1.9) 319
Bilateral 15 (83.3) 3(16.7)
Type of surgery
Nonrevision 104 (75.4) 34 (24.6) 3.8 (1.0-15.1) .055 5.7 (1.2-26.3) .026
Revision 4 (44.4) 5 (55.6)
Technique of surgery
TP alone 77 (77) 23 (23) 1.7 (0.8-3.7) .16 2.4 (1.1-5.3) .038
TP with AA or AP 31 (66) 16 (34)
Type of implant
Silastic 84 (75) 28 (25) 1.0 (0.4-2.4) 927
Gore-Tex 23 (74.2) 8(25.8)
Operative time, min
<120 3 (100) 0(0) 0 (0-0) NA
>120 105 (72.9) 39 (27.1)
Estimated blood loss, mL
<20 98 (72.1) 38 (27.9) 0.3 (0.0-2.1) .204 0.1 (0.0-1.0) .052
>20 10 (90.9) 1(9.1)
Penrose drain insertion
Yes 21 (63.6) 12 (36.4) 0.5 (0.2-1.3) .158
No 86 (76.1) 27 (23.9)
(Continues)
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TABLE VL.

(Continued)
Univariate Multivariate
Noncomplication Overall Complication Crude OR Adjusted OR

Groups Group, n = 108" Group, n = 39+ (95% Cl) P Value' (95% ClI) P Value*
ASA prescribed at discharge

Yes 23 (82.1) 5(17.9) 0.5 (0.2-1.6) .253

No 85 (71.4) 34 (28.6)
Warfarin/LMWH prescribed at discharge

Yes 4 (80) 0.7 (0.1-6.3) 738

No 104 (73.2) 38 (26.8)
Length of hospital stay, d

0 9(81.8) 2(18.2) 0.6 (0.1-2.9) 518

1-4 99 (72.8) 37 (27.2)

*Data are presented as number of subjects (%).

P values representing the significance of adjusted odds ratio from univariate analysis.

*P values representing the significance of adjusted odds ratio from multivariate analysis.

Sincluded surgery, benign or malignant tumor, intubation, trauma, stroke, idiopathic.

lincluded presbylarynges, sulcus vocalis, spasmodic dysphonia, Parkinson hypophonia.

AA = arytenoid adduction; AP = adduction arytenopexy; ASA = aspirin; Cl = confidence interval; LMWH = low-molecular-weight heparin; NA = not avail-

able; OR = odds ratio; TP = type | thyroplasty; VFP = vocal fold paralysis/paresis.

manipulation, which may induce greater trauma. Greater
exposure is needed for AA or AP, necessitating cutting of
strap muscles and elevation of the pyriform sinus
mucosa. This too may be a contributing factor to
increased bleeding or overall trauma.

Anticoagulant and antiplatelet drugs prescribed at
discharge did not increase the risk of intraoperative and
postoperative complications, with a crude odds ratio of
0.7 and 0.5, respectively. This study confirmed that it has
been a safe, routine practice to stop anticoagulant and
antiplatelet drugs 7 days before surgery, or otherwise
provide bridging anticoagulation therapy, particularly in
high cardiovascular risk patients. Resumption of antico-
agulants in the early postoperative period therefore
appears to be safe. Neither intraoperative blood loss nor
drain placement were predictors of complications. In this
institution, drains are no longer routinely placed.
Although postoperative hematoma can be a serious com-
plication, it was rare in this study, and hospitalization or
lack thereof did not affect outcomes.

Logistic regression analysis showed that the length
of hospital stay did not affect the incidence of overall com-
plications. Routine hospitalization postoperatively, there-
fore, is unnecessary in most patients, unless there is an
increased risk of serious airway complications, as may be
predicted in revision surgery. This important finding dif-
fers from previous reports.'7 As our practice has
evolved, we have begun performing thyroplasties on an
outpatient basis. In this series, 11 thyroplasties alone
were performed as outpatient procedures. Two of the
11 outpatient patients had minor complications that did
not require intervention. One case had a small stich
abscess which resolved spontaneously. Another patient
had poor voice quality requiring IL.

These data compare favorably to the literature on
outpatient thyroidectomy, with complication rates of 5%
to 12% reported for patients undergoing hemi or total
thyroidectomy, and demonstrating that when patients
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are carefully selected, the majority can be managed on an
outpatient basis.?58

The small sample size (n =10) and consequent
inability to perform logistic regression analysis in analyz-
ing the prediction factors for serious complications was a
limitation of this study. But this study did demonstrate
that major complications are rare, confirming the safety
of laryngeal framework surgery.

CONCLUSION

In general, TP is a safe procedure, with a major com-
plication rate that is lower than that of outpatient thy-
roidectomy. Major complications, which included
transient airway compromise and hematoma requiring
reoperation, occurred in 7% of patients. Overnight hospi-
talization should be considered in patients undergoing
revision surgery and in those requiring concurrent aryte-
noid repositioning procedures.
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