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Resolution of Smell and Taste Dysfunction in COVID-19 Patients 

Jutarat Chantaroje, M.D1., Nilnetre Mahathanaruk, M.D.1, Phurich Praneetvatakul, M.D.1 
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Abstract 

Introduction: Smell and taste dysfunction is one of the most common manifestations in 

COVID-19 patients. The symptom can be either temporary or persistent, with variation of 

severity, incidence and resolution rate in each study. Mechanism and factors that affect the 

recovery of symptom are still unclear. Therefore, this study aims to explore about these issues 

in order to provide treatment options and symptom prevention.  

 
Objectives: Primary objective of this study is to explore the resolution rate of smell and taste 

dysfunction in COVID-19 patients who were admitted in Ramathibodi hospital and affiliated 

hospitels during March – June, 2021. Secondary objectives are the duration and onset, along 

with the associated factors and effects of the symptom. 

 
Methods: This study was designed to be retrospective. The data was derived from medical 

records and inquired by phone to collect the patient’s basic information, comorbidities, 

history of COVID-19 vaccination before admission, treatment regimens, symptom of olfactory 

and gustatory dysfunction. The 12-item questionnaire, which was adapted from DyNaChron 

questionnaire, was also applied to this study. 

 
Results: There was 294 participants included in this study. Incidence of smell and taste 

dysfunction was 156 patients (53. 1%)  with median of onset of symptom at date of illness 

(DOI) 3. The resolution rate was 95.5% with median of duration at 7 days. 7 participants (4.5%) 

had permanent symptom. Medications was not associated with resolution rate, but patient 

groups who received favipiravir and systemic steroid were less affected by sticky and 

hazardous substance odors than those who did not receive the medications. 
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Conclusion: Smell and taste dysfunction in COVID-19 patients is the symptom with high 

incidence, but also has high resolution rate. Some associated factors regarding cause and 

effect relationship are still inconclusive and need further investigation. 

 

Keywords: COVID-19, SARS-CoV-2 virus, smell dysfunction, taste dysfunction 
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 (2 ) 
 (1 )   1  

 

 1  (Demographic data) (n = 294) 

Characteristics Number (%) Characteristics Number (%) 

Sex Comorbidities 

Male 108 (36.7) Cancer  18 (6.1) 
Female 186 (63.3) COPD 8 (2.7) 

Age (year) 39.15 ± 12.01 Cardiovascular disease (CVS) 41 (13.9) 

Smoking Hypertension (HT) 37 (12.6) 

Non-smoker 268 (91.2) Diabetes Mellitus (DM) 19 (6.5) 
Current smoker 23 (7.8) End stage renal disease (ESRD) 5 (1.7) 
Ex-smoker 1 (0.3) Human immunodeficiency virus infection 

(HIV) 
6 (2) 

CCOPD Liver disease 6 (2) 

Asymptomatic 44 (15) Mental disease 8 (2.7) 
Mild symptom 213 (72.4) Obesity 26 (8.8) 
Moderate symptom 26 (8.8) Stroke 4 (1.4) 
Severe symptom 10 (3.4) Pulmonary tuberculosis (TB) 6 (2) 

Severity Dyslipidemia (DLP) 10 (3.4) 

level 1 Green 225 (76.5) Asthma 4 (1.4) 
level 2 Yellow 55 (18.7) Allergic rhinitis (AR) 13 (4.4) 
level 3 Red 14 (4.8) Other underlying diseases 16 (5.4) 
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 2   
Date of illness (Incidence of olfactory and gustatory dysfunction and onset of symptom) 

Impairment of smell and/or taste Number (%) total = 294 

No symptom  138 (46.9) 

Presence of symptom 156 (53.1) 

     Symptoms Onset of symptom 

DOI (day), median (IQR) 

     Olfactory dysfunction 3 (2, 5) 

     Gustatory dysfunction 3 (2, 5) 
 

 3   
(Resolution rate and duration of symptom) 

Resolution 

of symptom 

Total 

number (%) 

Number of patients for each duration of symptom (%) 

1-7 days 8-30 days 31-60 days 61-90 days Median (IQR) 

Resolved 149 (95.5) 84 (56.38) 59 (39.60) 3 (2.01) 3 (2.01) 7 days (5, 14) 

Persistent symptom 7 (4.5) - - - - - 

 

 4  

Factors Presence of smell and/or taste dysfunction 

(n=156), Number (%) 

No symptom 

(n=138), Number (%) 

RR (95%CI) p-value 

CCOPD 

   Asymptomatic 8 (5.1) 36 (26.1) 0.31 (0.16, 0.58) <0.001* 

   Mild symptom 130 (83.3) 83 (60.1) 1.9 (1.36, 2.66) <0.001* 

   Moderate symptom 12 (7.7) 14 (10.1) 0.86 (0.56, 1.32) 0.460 

   Severe symptom 5 (3.2) 5 (3.6) 0.94 (0.5, 1.76) 0.844 

Severity 

   level 1 Green 122 (78.2) 103 (74.6) 1.1 (0.84, 1.44) 0.471 

   level 2 Yellow 27 (17.3) 28 (20.3) 0.91 (0.68, 1.22) 0.513 

   level 3 Red  7 (4.5) 7 (5.1) 0.94 (0.55, 1.6) 0.814 

Smoking 

   Non-smoker 141 (90.4) 127 (92) 0.91 (0.64, 1.29) 0.620 

   Current smoker 15 (9.6) 8 (5.8) 1.25 (0.91, 1.73) 0.224 

   Ex-smoker 0 (0) 1 (0.7) N/A 0.287 
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Medications 

   Favipiravir 73 (46.8) 69 (50) 0.94 (0.76, 1.17) 0.583 

   Andrographolide 0 (0) 1 (0.7) N/A 0.287 

   Systemic corticosteroid 42 (26.9) 39 (28.3) 0.97 (0.76, 1.24) 0.798 

   Baricitinib 0 (0) 2 (1.4) N/A 0.131 

   Tolicizumab 0 (0) 2 (1.4) N/A 0.131 

Oxygen supplement (most severe) 

   None 145 (92.9) 120 (87) 1.44 (0.89, 2.33) 0.086 

   Cannula/mask 6 (3.8) 10 (7.2) 0.7 (0.37, 1.32) 0.200 

   CPAP/BIPAP 0 (0) 2 (1.4) N/A 0.131 

   Standard mode ventilator 5 (3.2) 6 (4.3) 0.85 (0.44, 1.64) 0.606 
 

 

Factors Presence of smell and/or taste dysfunction 

(n=156), Number (%) 

No symptom 

(n=138), Number (%) 

RR (95%CI) p-value 

COVID-19 vaccination before admission  

   None 141 (90.4) 128 (92.8) 0.87 (0.62, 1.23) 0.467 

   1 dose 6 (3.8) 4 (2.9) 1.14 (0.68, 1.91) 0.655 

   2 doses 9 (5.8) 6 (4.3) 1.14 (0.74, 1.75) 0.580 

Comorbidities 

   Cancer  8 (5.1) 10 (7.2) 0.83 (0.49, 1.41) 0.450 

   COPD 4 (2.6) 4 (2.9) 0.94 (0.47, 1.9) 0.860 

   CVS 21 (13.5) 20 (14.5) 0.96 (0.7, 1.32) 0.799 

   HT 16 (10.3) 21 (15.2) 0.79 (0.54, 1.17) 0.201 

   DM 10 (6.4) 9 (6.5) 0.99 (0.64, 1.54) 0.969 

   ESRD 3 (1.9) 2 (1.4) 1.13 (0.55, 2.34) 0.754 

   HIV infection 3 (1.9) 3 (2.2) 0.94 (0.42, 2.11) 0.879 

   Liver disease 3 (1.9) 3 (2.2) 0.94 (0.42, 2.11) 0.879 

   Mental disease 4 (2.6) 4 (2.9) 0.94 (0.47, 1.9) 0.860 

   Obesity 14 (9) 12 (8.7) 1.02 (0.7, 1.48) 0.933 

   Stroke 1 (0.6) 3 (2.2) 0.47 (0.09, 2.56) 0.258 

   Pulmonary TB 1 (0.6) 5 (3.6) 0.31 (0.05, 1.86) 0.071 

   DLP 4 (2.6) 6 (4.3) 0.75 (0.35, 1.61) 0.400 

   Asthma 1 (0.6) 3 (2.2) 0.47 (0.09, 2.56) 0.258 

   Allergic rhinitis 6 (3.8) 7 (5.1) 0.86 (0.48, 1.57) 0.610 

   Other underlying diseases 5 (3.2) 11 (8) 0.58 (0.28, 1.2) 0.072 
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 5  

 

Factors Persistent (n=7), Number (%) Resolved (n=149), Number (%) RR (95%CI) p-value 

CCOPD 

   Asymptomatic 0 (0) 8 (5.4) N/A 0.529 

   Mild symptom 4 (57.1) 126 (84.6) 0.27 (0.06, 1.12) 0.057 

   Moderate symptom 2 (28.6) 10 (6.7) 4.8 (1.04, 22.18) 0.034 

   Severe symptom 1 (14.3) 4 (2.7) 5.03 (0.74, 34.35) 0.089 

Severity 

   level 1 Green 4 (57.1) 118 (79.2) 0.37 (0.09, 1.58) 0.167 

   level 2 Yellow 2 (28.6) 25 (16.8) 1.91 (0.39, 9.34) 0.420 

   level 3 Red 1 (14.3) 6 (4) 3.55 (0.49, 25.61) 0.200 

 

 

Factors Persistent (n=7), Number (%) Resolved (n=149), Number (%) RR (95%CI) p-value 

Smoking     

   Non-smoker 7 (100) 134 (89.9) N/A 0.377 

   Current smoker 0 (0) 15 (10.1) N/A 0.377 

   Ex-smoker 0 (0) 0 (0) N/A N/A 

Medications 

   Favipiravir 2 (28.6) 71 (47.7) 0.45 (0.09, 2.27) 0.323 

   Andrographolide 0 (0) 0 (0) N/A N/A 

   Systemic corticosteroid 1 (14.3) 41 (27.5) 0.45 (0.06, 3.65) 0.441 

   Baricitinib 0 (0) 2 (1.3) N/A 0.758 

   Tolicizumab 0 (0) 0 (0) N/A N/A 

Oxygen supplement (most severe) 

   None 7 (100) 138 (92.6) N/A 0.456 

   Cannula/mask 0 (0) 6 (4) N/A 0.588 

   Standard mode ventilator 0 (0) 5 (3.4) N/A 0.622 

COVID-19 Vaccination before admission 

   None 7 (100) 134 (89.9) N/A 0.377 

   1 dose 0 (0) 6 (4) N/A 0.588 

   2 doses 

  

0 (0) 9 (6) N/A 0.503 
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Factors Persistent (n=7), Number (%) Resolved (n=149), Number (%) RR (95%CI) p-value 

Comorbidities 

   Cancer  1 (14.3) 7 (4.7) 3.08 (0.42, 22.64) 0.261 

   COPD 0 (0) 4 (2.7) N/A 0.661 

   CVS 0 (0) 21 (14.1) N/A 0.286 

   HT 0 (0) 16 (10.7) N/A 0.360 

   DM 0 (0) 10 (6.7) N/A 0.479 

   ESRD 0 (0) 3 (2) N/A 0.705 

   HIV infection 0 (0) 3 (2) N/A 0.705 

   Liver disease 0 (0) 0 (0) N/A N/A 

   Mental disease 0 (0) 3 (2) N/A 0.705 

   Obesity 0 (0) 4 (2.7) N/A 0.661 

   Stroke 0 (0) 14 (9.4) N/A 0.395 

   Pulmonary TB 0 (0) 1 (0.7) N/A 0.828 

   DLP 0 (0) 1 (0.7) N/A 0.828 

   Asthma 0 (0) 4 (2.7) N/A 0.661 

   Allergic rhinitis 0 (0) 1 (0.7) N/A 0.828 

   Other underlying diseases 0 (0) 6 (4) N/A 0.588 

   Cancer  1 (14.3) 4 (2.7) 5.03 (0.74, 34.35) 0.089 
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 7  (persistent symptom) (n = 7 )   

Characteristics Number (n=7), Number (%) 

Sex 

   Male 1 (14.3) 

   Female 6 (85.7) 

Age (years) 31.57 ± 11.69 

   Range  22 - 54 

Comorbidities 

   Cancer 1 (14.3) 

   DLP 1 (14.3) 

Smoking 

   Non-smoker 7 (100) 

   Current smoker 0 (0) 

   Ex-smoker 0 (0) 

CCOPD 

   Asymptomatic 0 (0) 

   Mild symptom 4 (57.1) 

   Moderate symptom 2 (28.6) 

   Severe symptom 1 (14.3) 

Severity 

   level 1 Green 4 (57.1) 

   level 2 Yellow 2 (28.6) 

   level 3 Red 1 (14.3) 

Medications 

   Favipiravir 2 (28.6) 

   Andrographolide 0 (0) 

   Systemic corticosteroid 1 (14.3) 

   Baricitinib 0 (0) 

   Tolicizumab 0 (0) 

COVID-19 Vaccination before admission 

   None 7 (100) 
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 systemic corticosteroid 

 (  5 

: systemic 
corticosteroid  RR = 0.45 (0.06, 3.65), p-
value 0.441) 

 
 6  systemic 

corticosteroid 
 

   
 

 
 favipiravir  

steroid 

 
     

 steroid 
 

 
 

 systemic corticosteroid 
 

 
 2  diabetic ketoacidosis 

 dexamethasone 
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CaReBe’S Tip score  3   81.82  63.79 
 4  18.18  93.10  area under ROC  

0.7547  parathyroid hormone  14.9 pg/mL  24 hr post-
operative hypocalcemia   parathyroid hormone  10 pg/mL 

 clinically significant hypocalcemia   
 2   permanent hypoparathyroidism 
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 (Post-operative iPTH)  14.9 pg/mL 
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External Validation of Risk Scores for Clinically Significant Hypocalcemia 

in Patients Underwent Total Thyroidectomy in Ramathibodi Hospital,  
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Abstract  

Introduction 

Hypocalcemia is among the most common post-operative total thyroidectomy complications. 

There are established risk factors predicting risk of hypocalcemia in patients underwent total 

thyroidectomy. However, there is no single factor with high predictive power for post-operative 

hypocalcemia or factors which predict hypocalcemia before surgery. There are several risk scores 

published but not widely acceptable and there is no study externally validate those scores. Risk 

scores by Pradeep1 and Papanastasiou (CaReBe’S TiP Score)2 were externally validated using 

database of Faculty of Medicine Ramathibodi Hospital.   

Objective 

To externally validate risk scores by Pradeep1 and Papanastasiou2 and find their predictive 

powers 

Study design 

A retrospective database of patients underwent total thyroidectomy during 2017-2021 were 

obtained. Sensitivity, specificity, odds ratio were calculated from 2 risk scores.  
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Results: 

CaReBe’s Tip score from 3 and above has sensitivity and specificity 81.21% and 63.79%. For the 

score 4 and above, sensitivity and specificity is 18.18 and 93.10. Area under ROC is 0.754. Post-

operative PTH level is the only factor that associated with 24-hr post-operative hypocalcemia and 

clinically significant hypocalcemia for both scores. Due to limitation of data, predictive power of 

Pradeep’s score cannot be calculated. Number of preserved parathyroid gland of less than and 

equal to 2 glands significantly predicts permanent hypoparathyroidism.  

Conclusion: 

Post-operative PTH level below 14.9 pg/mL is a strong predictor for post-operative 

hypocalcemia.  

 

Keywords: total thyroidectomy, hypocalcemia, risk score 
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thyroidectomy) 
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 (re-operative thyroid operation) 
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QT interval, Torsade de Pointes9 
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PTH)  chemiluminescence 
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 Papanastasiou 

 48  3 

 100  
 79.16  4 

 83.3  95.83 

  Pradeep  predictive 

power  
 3  

 91  84 

 Sakar15  
Pradeep   86.8 

 82.8   4 

 

 

 

  
  

 
 Pradeep1  

Papanastasiou (CaReBe’S TiP Score)2  

 

 

 

 

 

 

1.  

 (Inclusion criteria) 

   
 1  . . 

2560  31  . . 2564 

 

 (Exclusion criteria)  

-  (revision thyroid 
surgery) 

 (neck 
dissection)  

-   
 Calcium supplementation, vitamin D, 

bisphosphonates, thiazides, Denosumab, 
bicarbonate, Lithium, vitamin A, calcitonin, 
furosemide, glucocorticoids, estrogens, cinacalcet, 
proton pump inhibitors  1 

 
- 

 operative note  
 pathological report  
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2.  

 
 (retrospective study) 

 
 1  2560  

31  2564  

 

1.    
  

2.    
a. Preoperative calcium 

level 
b. Preoperative vitamin D 

level 
c. Preoperative thyroid 

function test  TSH, 
Free T3, Free T4 level 

d. Postoperative PTH level 
at 6, 8 hr after operation 

e. Postoperative PTH level 
at 12 hr after operation 

3.  
, 
 

sternum  
4. 

 
 Bethesda system  

5.  parathyroid gland 
 

 
  ICD9 06.4 Complete 

Thyroidectomy   
 

 Microsoft Excel 

 
(Electronic Medical Record, EMR)  

 (total thyroidectomy)  
 

 
 

Microsoft Excel 
 

3.  

 

 ( )   
  

   

 (Sensitivity) 
 (Specificity)  

(Positive predictive value; PPV) 
 ( Negative predictive value; NPV)  

Likelihood ratio (LR) 
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 (Accuracy) 
 Receiver-Operating 

Characteristic (ROC) 
 (area under curve : AUC) 

  STATA Version 17.0 (Stata 
Corp, College Station, TX) 

4.  (Definition term)  

 

  
(Serum calcium)  corrected 
Calcium  = (4 – albumin (g/dL)) x 0.8 + 

calcium Retrosternal goiter   

  
  

Mohebati18  
 4 .  1.5 – 2 .

 2 .9 – 3.9 .  

  
 (serum iPTH)  8  

 8 

  12  
 ( Pre-operative 

vitamin D)  25-OH total vitamin D 12 hr 

 (post-

operative calcium)  
calcium level   24  

 30  end point  calcium 

level  48   48 

 Clinically significant hypocalcemia 

(CSH)   corrected serum calcium 

 7.5 mg/dL    
   

Chvostek sign positive  Trousseau sign 

positive  
 (intravenous calcium supplement) 

 

 

 

 1    

Variable  
  

Sex, n(%) male 53 (17.67) 

  female 247 (82.33) 

Mean age (SD) total  54.68 (14.53) 
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  male 52.52 (15.47) 

 female 55.14 (14.31) 

Large Nodule size >= 4 cm, n(%) yes 70 (29.17) 

  no 170 (70.83) 

Large Thyroid gland size, n(%) yes 163 (96.45) 

  no 6 (3.55) 

Retrosternal goiter, n(%)  yes 9 (3) 

  no 291 (97) 

Pre-operative TSH, n(%) high 3 (1.04) 

 
normal 248 (86.11) 

  low 37 (12.85) 

Pre-operative vitamin D, n(%) < 20 6 (75) 

  >=20 18 (25) 

Pre-operative Calcium, n(%) < 9 16 (10.88) 

Bethesda, n(%) I 11 (4.1) 

 
II 66 (24.63) 

 
III 60 (22.39) 

 
IV 9 (3.36) 

 
V 52 (19.40) 

  VI 70 (26.12) 

Post-operative Calcium at 24 hr, n(%) < 8 37 (13.65) 
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Preserved parathyroid glands, n(%) 0 1 (0.33) 

 
1 2 (0.67) 

 
2 11 (3.67) 

 
3 91 (30.33) 

  4 195 (65) 

Pathological report, n(%) cancer 214 (71.33) 

  non-cancer 86 (28.67) 

Permanent hypoparathyroidism, n(%) yes 15 (5) 

  no 285 (95) 

 

 ICD9 06.4 
complete thyroidectomy  1,491  

 
(search item)   407 

 
 300  

  lobectomy  
 neck dissection 

   ICD9  
  1      

   

 2  

 Post-operative PTH < 14.9 pg/mL (OR 
13 (95%CI 4.42-38.28))  

 
   

permanent hypoparathyroidism   

 

 

 

 



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY  
Vol. 23 No. 2: Jul – Dec 2022           41 

 2 Odds ratio  24 hr post-operative hypocalcemia  permanent 

hypoparathyroidism  CaReBe’S TiP score 
 

Factors 

Subjects 

with 

available 

data 

subjects with 

score 1,      

n(%) 

Risk of 24 hr post-

operative 

hypocalcemia 

Risk of permanent 

hypoparathyroidism 

Univariate OR 

(95% CI) 

Univariate OR (95% CI) 

Pre-op Ca < 9 

mg/dl# 

147 16 (10.88) 1.55 (0.39 - 6.09) N/A 

Retrosternal 

goiter# 
300 9 (3.00) 0.90 (0.11 - 7.54) N/A 

Bethesda  IV  268 131 (48.88) 1.63 (0.75 - 3.52) 0.89 (0.29 - 2.73) 
Large thyroid 

gland$, # 

169 163 (96.45) N/A N/A 

Abnormal TSH 300 40 (13.33) 1.72 (0.69 - 4.28) 1.68 (0.45 - 6.22) 
Post-op PTH  

< 14.9 pg/mL 
270 123 (45.56) 13.00 (4.42 - 38.28) N/A 

 

$: Number of subjects with large thyroid gland and 24-hr hypocalcemia = 0  

#: Number of subjects with pre-op Ca < 9 and permanent hypoPT = 0, retrosternal goiter and 
permanent hypoPT = 0, non-large thyroid gland and permanent hypoPT = 0, non-post-op PTH 
<14.9 and permanent hypoPT = 0 
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 3 Predictive power  24 hr post-operative hypocalcemia  CaReBe’s 

TiP Score 

Cutpoint Sensitivity Specificity 
Correctly 

classified 
LR+ LR- 

( 0 ) 100.00% 0.00% 15.94% 1  

( 1 ) 100.00% 1.72% 17.39% 1.0175 0 

( 2 ) 100.00% 25.86% 37.68% 1.3488 0 

( 3 ) 81.82% 63.79% 66.67% 2.2597 0.285 

( 4 ) 18.18% 93.10% 81.16% 2.6364 0.8788 

( 5 ) 0.00% 98.28% 82.61% 0 1.0175 

( >5 ) 0.00% 100.00% 84.06% 0 1 

ROC = 0.7547, Observation 69 

 

 1 

 

  3  1  predictive power  CaReBe’S TiP score  24 hr post-
operative hypocalcemia   6   69   sensitivity, 
specificiry, LR+, LR-   ROC area  score  0.7547  
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 4 Odds ratio  Clinically significant hypocalcemia (CSH)  Permanent 

hypoparathyroidism  score  Pradeep 

Factors 

Subjects 

with 

available 

data 

Subject with 

score 1, 

n(%) 

Risk of CSH Risk of permanent 

hypoparathyroidism 

Univariate OR  

(95% CI) 

Univariate OR (95% 

CI) 

Men > 60 yr  

or post-menopausal 

women 

300 219 (73.00) 1.19 (0.24 -5.87) 0.30 (0.11 - 0.86) 

TSH < normal$ 288 37 (12.85) N/A 1.93 (0.52 - 7.25) 

Pre-op Ca < 8 mg/dL# 147 0 (0.00) N/A N/A 

Pre-op vit D < 20 

ng/mL$ 

24 6 (25.00) N/A 1.6 (0.12 - 21.59) 

Post-op PTH < 10 

pg/mL+ 

270 109 (40.37) 13.84 (1.70-
112.50) 

N/A 

Post-op Calcium < 7.5 

mg/dL$ 

272 13 (4.78) N/A 3.74 (0.74 - 18.8) 

Preserved PTG  2  300 15 (5.00) 2.23 (0.26- 
19.11) 

9.06 (2.48 -33.02) 

Nodule > 4 cm  240 70 (29.17) 0.96 (0.18- 5.07) 0.72 (0.19 - 2.69) 

vit D: Vitamin D, PTG: parathyroid gland, $: number of subjects with TSH < normal and CSH = 0, any value of pre-op Vit D and 

CSH = 0, non-post-op Calcium < 7.5 and CSH = 0, #: number of subjects with pre-op Ca < 8 = 0 

+: number of subjects with non-post-op PTH < 10 and permanent hypoPT = 0 
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(95%CI 2.48 - 33.02))  60 

 (OR 0.30 (95%CI 0.11 – 0.8)) 

  

 Papanastasiou 
  

 48    
  24  
  48  

 
  serum calcium 

  48 
 

 
 Papanastasiou 
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81.82  63.79   100  79.16 
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18.18  93.10 

 83.3  95.83  

12, 13, 19   69 
  ROC curve  area under ROC 

= 0.7547   
Odds ratio (OR) 
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 ROC curve  
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 2 
 

 
24-27  

 1         
parathyroid  autotransplantation 

 
  

 (central neck dissection) 
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(The Study of Maximum Phonation Time of Elderly in Nonthaburi Province) 

 1   2   3

 Received:   16  2565 

 Revised:     6  2565 

 Accepted:  29  2565 

 (Abstract) 

  140   3    60-69  84 , 70-79  42   
80-89  14   

 “ ” , “ ”  “ ”   9   3
   

  14.98, 17.25, 17.42

 (    ) 
 (p>0.05)

The purpose of this study was to obtain normative data of maximum phonation time in 140 Thai 

elderly living in Nonthaburi province. The subject was divided into three age groups: 60-69 years: 

84 subjects, 70-79 years: 42 subjects and 80-89 years: 14 subjects. The subject was instructed to 

take a deep breath and to sustain the vowel /a:/, /u:/, /i:/ as long as possible at a normal volume 
for nine trails, three trials each for /a:/, /u:/, /i:/ The maximum phonation time was evaluated by 

using a stopwatch and recorder,  starting from the pronunciation until the sound is not heard. 

Then take the obtained value to find the mean for each sound. The results of this study showed 

that the means of maximum phonation time in all age groups were 14.98, 17.25, 17.42 seconds 

/a:/, /u:/, /i:/, respectively). There was a non- significant difference in maximum phonation time 

between all age groups of subjects (p>0.05). 

 (Key words) Maximum phonation time, Elderly 

1 ,    
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2 ,     
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 ( Intraclass 

correlation coefficient; ICC)  0 
 1   0.5 

  0.5 - 0.75 

  0.75 - 0.9  

 

  0.9 

(16) 

 

  
  
 14.98 

(SD=5.25), 17.25 (SD=6.38), 17.42 (SD=6.55)
 (  6.85-33.18, 7.90-

39.47, 8.08-42.06 )   
    

60-69  15.38 
(SD=5.16), 17.95 (SD=6.60), 18.20 (SD=6.53) 

 (  6.85-31.96, 8.15-
36.30, 8.24-42.06 )  70-79  

 14.54 (SD=5.50), 
16.41 (SD=6.22), 16.70 (SD=6.83)  (

 7.45-33.18, 7.90-39.47, 8.08-
41.88 )  80-89 

 13.96 (SD=5.17), 15.63 
(SD=5.11), 14.87 (SD=5.15)  (

 7.17-27.25, 8.17-26.17, 8.26-27.42 
)   1 
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 1    (

)   

 
 2  3   

ANOVA 

 Sum of Squares df Mean Square F Sig. 

 
Between Groups 36.306 2 18.153 .656 .521 

Within Groups 3793.230 137 27.688   

Total 3829.535 139    

 

Between Groups 107.609 2 53.804 1.329 .268 

Within Groups 5545.254 137 40.476   

Total 5652.863 139    

 

Between Groups 163.966 2 81.983 1.936 .148 

Within Groups 5802.176 137 42.352   

Total 5966.142 139    

 

Between Groups 4728.802 2 2364.401 325.171 .000 

Within Groups 996.162 137 7.271   

Total 5724.964 139    

 

 

 

 
 (SD) 

   
 Mean(SD) min max mean(SD) min max mean(SD) min max 

60-69  
(n=84) 

15.38 (5.16) 6.85 31.96 17.95 (6.60) 8.15 36.3 18.20 (6.53) 8.24 42.06 

70-79  
(n=42) 

14.54 (5.50) 7.45 33.18 16.41 (6.22) 7.9 39.47 16.70 (6.83) 8.08 41.88 

80-89  
(n=14) 

13.96 (5.17) 7.17 27.25 15.63 (5.11) 8.17 26.17 14.87 (5.15) 8.26 27.42 

 
(n=140) 

14.98 (5.25) 6.85 33.18 17.25 (6.38) 7.90 39.47 17.42 (6.55) 8.08 42.06 
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 3  3  (Post Hoc Tests) 

Dependent 

Variable 
(I) Gr (J) Gr 

Mean 

Difference 

(I-J) 

Std. 

Error 
Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

 

60-69  70-79  0.843 0.994 1 -1.567 3.253 

60-69  80-89  1.422 1.519 1 -2.259 5.104 

70-79  80-89  0.579 1.624 1 -3.356 4.515 

 

60-69  70-79  1.540 1.202 0.607 -1.374 4.454 

60-69  80-89  2.322 1.837 0.625 -2.130 6.773 

70-79  80-89  0.782 1.963 1 -3.977 5.540 

 

60-69  70-79  1.500 1.230 0.674 -1.481 4.481 

60-69  80-89  3.331 1.879 0.235 -1.222 7.884 

70-79  80-89  1.831 2.008 1 -3.037 6.699 

 

60-69  70-79  -8.42262* 0.510 0 -9.658 -7.188 

60-69  80-89  -17.56071* 0.778 0 -19.447 -15.674 

70-79  80-89  -9.13810* 0.832 0 -11.155 -7.121 

*. The mean difference is significant at the 0.05 level. 

 

  
 

 (p>0.05) 

    3 

 

 

 4  3  

  
 (SD) 

   

 60-69  

(n=84) 

 (n=20) 17.66 (5.92) 20.31 (6.81) 21.15 (8.49) 

 (n-64) 14.67 (4.72) 17.21 (6.41) 17.28 (5.56) 

 (n=8) 13.12 (4.05) 12.57 (3.27) 12.72 (2.68) 
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 70-79  

(n=42) 
 (n=34) 14.87 (5.78) 17.31 (6.43) 17.64 (7.19) 

 80-89  

(n=14) 
 (n=8) 13.93 (6.73) 15.04 (5.49) 14.49 (6.33) 

 (n=6) 13.99 (2.47) 16.41 (4.95) 15.38 (3.51) 

 

  60-69  
 

 70-79  

  80-89  

  4  
 

 

 5   

 Intraclass 

Correlationb 

95% Confidence Interval 

Lower Bound Upper Bound 

  1 .998 0.995 0.999 

  2 .997 0.989 0.999 

  3 .996 0.987 0.999 

  1 .998 0.994 0.999 

  2 .998 0.994 0.999 

  3 .999 0.996 1 

  1 .998 0.995 0.999 

  2 .996 0.987 0.999 

  3 .998 0.995 0.999 

Two-way random effects model where both people effects and measures effects are random. 

b. Type A intraclass correlation coefficients using an absolute agreement definition. 

 

 
 

 
 

    
3   
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 2 

  
 2  

 2   1 

 3 
  

 14  (  10 

)  1 

 2 

 18  
  2 

 1  2 

 

 2 

 ( Intraclass 

correlation coefficient; ICC) 

 95%  

  
(ICC)  0.996 – 0.999 

 

 

  5 

 

 6  

 Intraclass Correlationb 
95% Confidence Interval 

Lower Bound Upper Bound 

 .857a .817 .891 

 .877a .841 .907 

 .898a .868 .923 

Two-way random effects model where both people effects and measures effects are random. 

a. The estimator is the same, whether the interaction effect is present or not. 

 

  
(ICC)  0.857 – 0.898 

 3  

 
  

6
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Simone( 1 7 )  

 (maximum 

performance tests) 
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 60-69  21.8 
 70-79   18.0  
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 :  
  pharyngocutaneous fistula   

/   
 

 :   
 Connell, interrupted Lembert, continuous Lembert  simple interrupted   

 :  Experimental study  
 Connell, interrupted Lembert, continuous Lembert simple interrupted  

30   120   
  burst pressure (mean)  (SD) 

 One-way analysis (ANOVA) , Multiple comparison test, Fisher’s exact test (P-
value<0.05)  

 :  Connell(155.87 ± 44.45 mmHg)  burst pressure  
 interrupted Lembert(122.90 ± 42.57 mmHg) simple interrupted(79.97 ± 39.28 

mmHg)      
 :  4   Connell, 

interrupted Lembert,  continuous  Lembert  simple interrupted    
Connell   burst pressure  

  
    

 : pharyngocutaneous fistula, burst pressure, suture technique 
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A Comparative Study on the Suture Method after Total Laryngectomy 

that Provide no Leakage under Highest Tension in Swine Small Intestine 
Pattamavadee Chaichumporn M.D.1, Sarinya Urathamakul M.D.2 
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                                                                                                                       Revised:    6 December   2022 
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ABSTRACT 

Background: Pharyngocutaneous fistula is one of the most catastrophic complications after surgical 

treatment for neoplasm of larynx or lower pharynx. It may result in poor wound healing, prolonged 
hospitalization, and delayed radiotherapy/chemotherapy, or eventually death. Suture technique in 
constructing a neopharynx is a main controllable factor in decreasing the incidence 
of pharyngocutaneous fistula. 
 

Objectives: To compare four commonly used suture techniques after total laryngectomy 

(Connell, interrupted Lembert, continuous Lembert, and simple interrupted) that provides 
highest burst pressure.  
 

Methodology: This is an experimental study. Cadaveric swine intestines were recruited (30 per 

group). Each suture technique was performed in each group. The time spent for sutures were 
recorded. The burst pressure was measured using air leak test. All data were presented as mean 
and standard deviation (SD) and analysed using One-way analysis (ANOVA) , Multiple comparison 
test, and Fisher’s exact test. The P-value <0.05 was considered statistical significance.  
 

Results: The statistically significantly (P < 0.05) highest burst pressure was achieved using the 

Connell technique (155.87 ± 44.45 mmHg) compared tointerrupted Lembert (122.90 ± 42.57 
mmHg), and simple interrupted (79.97 ± 39.28 mmHg) In addition, the mean time spent for 
completing the sutures were also significantly shortest (P < 0.05) for the Connell technique 

(287.77 s) 
Conclusion: The Connell technique provided the highest leak pressure and lowest time spent 

for constructing the neopharynx. However, our study did not study the effects of each suture 
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technique on luminal stenosis, tensile strength and blood supply. Further study should be 
conducted in vivo. 

Keywords: pharyngocutaneous fistula, burst pressure, suture technique, laryngectomy 
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INTRODUCTION 

Laryngeal cancer is common, as the 13th 
most common cancer in men and the 2nd 
most common head and neck cancer 
worldwide,1. In Thailand, the incidence of 
laryngeal and pharyngeal cancers has been 
increasing, particularly owing to the high 
percentage of smokers which is about 19% of 
all adults,2.  The incidences of laryngeal and 
hypopharyngeal cancer were 0.94% 
and0.44%,3, respectively. Current treatments 
include laryngeal surgery, radiotherapy, 
chemotherapy      systemic 
therapy??and surgery combined treatment,4. 

The main complication after laryngeal 
surgery is pharyngocutaneous fistula, causing 
saliva leakage through the pharyngeal 
junction ( neopharynx). Leakage usually 
occurs after swallowing saliva and food, 
when the pressure in the neopharynx is 
highest. It occurs in 8%-22% of cases 5.  
reference Consequently, the surgical wounds 
heal slowly. The incidence of wound 
infection is also high, potentially resulting in 

a long period of antibiotic use.  reference 
  malnutrition  
  Furthermore, patients may need a 

long duration of nasogastric intubation and longer 
hospital stays, resulting in poor quality of life. 
Moreover, chemotherapy may have to be 
postponed, resulting in a higher incidence of cancer 
recurrence after surgery. All of these collectively 
increase the cost of treatment,6, and death may 
occur as a consequence of complications such as 
the rupture of the carotid arteries,7 

Treatments for pharyngocutaneous fistulae include 
supportive therapy and surgery. Currently, 
supportive therapy is commonly recommended 
and includes pressure dressing, tube feeding, wound 
drainage, and antibiotics for suspected or confirmed 
infection until the fistula spontaneously closes. Half 
of the pharyngocutaneous fistulae close within 14 
days, and 75% close within 4 weeks. In cases that 
pharyngocutaneous fistulae do not close within one 
month, surgery is recommended,8.  
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Effort should be made to prevent 
pharyngocutaneous fistula. Risk factors 
include hypopharyngeal diseases, suture 
techniques, chemotherapy, radiation, cancer 
stage, malnutrition, hypothyroidism, positive 
surgical margins and type of pharyngeal 
closure,8-10. 

 
In practice, nasogastric tube feeding is 

given for 7 – 1 4  days to prevent increased 
pressure in the pharynx during the lag phase 
of anastomosis healing (the phase that the 
wound has the lowest level of accumulated 
collagen and minimal strength),11. 

 
However, using nasogastric tubes for a 

long period could be uncomfortable and 
cause gastroesophageal reflux. One study 
found that removing nasogastric tubes and 
resuming normal eating early (<7  days after 
surgery) was not associated with the 
occurrence of pharyngocutaneous fistula,12. 

 

Hence, selecting suturing techniques that 
can effectively prevent leakages may help 
physicians allow patients to begin normal 
eating earlier. Appropriate suture techniques 
must be easy, fast, and watertight (have 
adequate tensile strength) and ensure good 
blood circulation around the wound,13. 

    Currently, four suture techniques are 
commonly used to repair the neopharynx 
after laryngectomy, i.e., Connell ( picture1) , 
Simple interrupted ( picture2) , Interrupted 
Lembert (picture 3) and Continuous Lembert 
techniques (picture 4). Lembert, a commonly 
use technique in repair neopharynx, is an 
inverting suture technique that the stitches 
includesubmucosal layer.  check 

  It may be interrupted or continuous. 
Connell is an inverting continuous technique 
that the stitches include all layers. Another 
difference between Connell and continuous 
Lembert is that the Connell anchors the 
stitches longitudinally while Lembert does 
transversely,14.   
     
    There have been few studies on suture 
techniques after laryngectomy aiming to 
reduce leakage. Moreover, these studies 
have been inconclusive and there are no 
studies examining the burst pressure 
achieved by the Connell suture technique 
compared to other techniques. Hence, this 
study was conducted in order to find the 
suture technique that can provide maximum 
wound strength, comparing among four 
suture techniques by measuring the burst 
pressure in a swine small intestine model. 
The result may be applicable for laryngeal  
surgery 

 



68       

23 2 :  -  2565

(The figure was drawn by author)   (The figure was drawn by author)

Picture1 Connell            Picture2 Simple interrupted 

Connell was continuous inverted suture   Simple interrupted was interrupted suture

by passing the needle from the serosa through      by passing the needle from outside through 

all layer into lumen. The needle then was directing    all layer then passing the needle 

from inside through into outside of the same side. from other side into outside.

The other site was done as same technique

(The figure was drawn by author)        (The figure was drawn by author)   

Picture3 Interrupted Lembert      Picture4 Continuous Lembert

Lembert was continuous or interrupted suture by passing the needle from outside through submucosal 
layer then passing to outside of same side. The other site was done as same technique then silk was tied 
or continuous.
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METHODS 

This study was approved by ethic committee, 
Navamindradhiraj University ( exempt: COE 
29/2019 and was funded by Navamindradhiraj 
University Research Fund ( . . 07/2563). 

Outcome 

Primary outcome was burst pressure 
achieved from each of the four suture 
techniques measured by air leak test in 
vitro,15. The secondary outcome was the time 
spent to complete the suture procedure. 

Experimental tissues 

We obtained cadaveric swine small intestine 
within 24 hours after being slaughtered that 
had a thickness of 0.8–1.2 mm. The damaged 
or abnormal intestines such as rough or 
otherwise abnormal intestinal walls were not 
used. The intestines were randomly divided 
into four groups to compare the Connell, 
interrupted Lembert, continuous Lembert, 
and simple interrupted suture techniques.  

Sample size 

Because there are no available previous 
relevant studies from which we could infer 
appropriate sample sizes for comparing burst 
pressure achieved from various suture 

techniques, the sample size in this study was 
estimated with G Power software v.3.1.9.4, 

which estimates the sample size needed for 
testing with one-way Analysis of Variance 
(ANOVA) at a significance level of  = 0.05, a 
power of 90%, and an effect size of 0.4 
(corresponding to a large effect size),16. The 
total sample size calculated by the program 
was at least 96 animals (with 24 samples per 
group). Thus, we included 30 swine small 
intestine per group, with a total sample size 
of 120. 

Surgical procedures

The swine small intestines were cut into 10-cm-long 
pieces of uniform thickness. A 2-cm cut along the axis 
of the small intestine was applied to the lumen on 
the anti-mesenteric side of each piece. The cuts were 
then sutured   by   one   surgeons defined 

; Diploma, Thai Subspecialty 
Board of Facial Plastic and Reconstructive surgery, 
surgical experience in laryngectomy 35 cases, who 
randomly selected techniques among the four 
tested suture techniques. Vicryl 4-0 round needles 
(ETHICON W9106) were used. The distance between 
the stitches was 0.2 cm. After suturing the cuts, the 
ends of each piece were tightly closed with wires. 
( picture5 ) 
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(The figure was taken by author) 

Picture5 shows the rubber tube placed in both end of the intestine. The left end was connected 

to manometer. The right end was connected to pressure transducer. Both ends were closed with 
wires for ensuring   no air leakage 

Then, the proximal end of each piece was 
connected to a digital manometer (DIGICON 
MN910-SD) . The manometer tube was 
inserted 2 cm away from the wound site. The 
distal end of each piece was connected to 
an air blower. Then, the intestines were 
immersed in water to find any leakages. Air 
was blown into each intestine until it leaked 
out through the stitches. Air leak test was 
performed manually by slowly increasing the 
intraluminal pressure ( over 1 minute) , The 
time from complete suturing to pressure test 
is less than 30 minutes. The highest pressure 
before the leakage was measured and was 
defined as the burst pressure. Although 
saline test is more physiologic than air teak 
test, we decided to use air leak test because 
it is more sensitive and practical to detect 
the leakage,15. The pressures were measured 
separately with the suturing station by 

another investigator who did not reveal the 
suture methods. Therefore, this study is a 
blind technique.  
Statistics  

The mean value and standard deviation of 
the burst pressures were calculated for each 
group and then statistically analysed with 
one-way ANOVA, multiple comparison test 
(Bonferroni), or Fisher’s exact test, as 
appropriate. 
RESULTS 

The average thickness of the intestines in 
each group is shown in table 1. The thickness of the 
intestines was not significantly different among the 
tested groups (P > 0.05. Nevertheless, the mean 

diameter of the intestines in the continuous 
Lembert group was significantly longer than that of 
the other three groups (Table 2) 
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Table 1   Comparison of the thickness of the small intestine in each group 

Table 2 Comparison of the diameter of the small intestines in each group. 

C: Connell, S: simple interrupted, IL: interrupted Lembert, CL: continuous Lembert 

* Statistically significant (P < 0.05)

n 

Thickness (mm) 

(Mean ± SD) P-value*

Connell 30 1.01 ± 0.15 

0.218 

Simple interrupted 30 1.04 ± 0.25 
Continuous Lembert 30 0.96 ± 0.08 
Interrupted Lembert 30 1.04 ± 0.13 

* One-way ANOVA, statistically significant (P < 0.05) 

n 

Diameter 

(cm) 

(mean ± SD 

p-value

(oneway

ANOVA)

p-value for Multiple comparison test

(Bonferroni) Median (IQR) 

C vs 
S 

C vs 
CL  

C vs 
IL 

S vs 
CL 

S vs 
IL 

CL vs 
IL 

 
0.011 

1.000 0.014 1.000 0.054 1.000 0.119 

Connell 30 2.23 ± 0.29 2.2 (2.1 - 2.4) 
simple 

Interrupt 
30 2.26 ± 0.33  2.4 (1.9 - 2.5) 

continuous 
Lembert 

30 2.44 ± 0.15 
2.45 (2.3 - 

2.5) 
interrupted 
Lembert 

30 2.28 ± 0.25  2.3 (2.1 - 2.4) 



72      

 23  2 :  -  2565 

Table 3 Comparison of burst pressure (mean ± SD) achieved by each suture technique. 

C: Connell, S: simple interrupted, IL: interrupted Lembert, CL: continuous Lembert  

*Statistically significant (p<0.05)

Although the average burst pressure 
achieved from the Connell technique was 
higher than that of the continuous Lembert 
technique, they were not significantly 
different (P = 0.876). It is worth noting that 

the burst pressure achieved from the Connell 
technique was significantly higher than that 
of the interrupted Lembert and simple 
interrupted techniques (Table 3). 

Considering the time spent on sutures, we 
found that the Connell technique needed a 
significantly shorter time than that of the 
other techniques (283.77 ± 48.85 s, P < 0.05). 
This was followed by the continuous 
Lembert, simple interrupted, and interrupted 
Lembert techniques (Table 4). 

S n 

Burst 

pressure 
(mmHg) 

p-value

(oneway

ANOVA)

p-value for Multiple comparison test (Bonferroni)

C vs S C vs CL C vs IL 
S vs 
CL S vs IL 

 CL vs 
IL 

      <0.001 <0.001 0.876 0.028 <0.001 0.002 0.940 

Connell 30 
155.87 ± 

44.45 

simple interrupt 30 
79.97 ± 
39.28 

continuous 
Lembert 30 

139.17 ± 
49.81 

interrupted 
Lembert 30 

122.90 ± 
42.57 
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Table 4   Comparison of suturing time spent in each group. 

C: Connell, S: simple interrupted, IL: interrupted Lembert, CL: continuous Lembert  

*Statistically significant (p<0.05)

When comparing the leakage position, 
we found that the leakage positions in the 
Connell group were more often at the ends 
of the tied intestines that were not related to 
the suture stitches. The interrupted Lembert and 

continuous Lembert techniques had more 
leakages through the stitches than the other 
techniques did. The simple interrupted technique 
had more leakages between the stitches than 
the other techniques (Table 5).

n 

Suturing 

time (sec) 

(mean ± SD) 

p-value

(oneway

ANOVA)

p-value for Multiple comparison test (Bonferroni)

C vs S C vs CL  C vs IL S vs CL S vs IL  CL vs IL 

<0.001* 0.001* 0.002* <0.001* 1.000 1.000       1.000 

Connell 30 
 283.77 ± 
48.85 

simple 
interrupt 30 

 342.00 ± 
50.79 

continuous 
Lembert 30 

 341.77 ± 
73.50 

interrupted 
Lembert 30 

 353.63 ± 
61.88 
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Table 5 Leakage sites 

*Fisher’s exact test, statistically significant (P < 0.05)

¶ Not related to sutures: leakage site at the distal end of the intestine or other locations
than the suturing site

Connell 

simple 

interrupt 

continuous 

Lembert 

interrupted 

Lembert 

   p-

value* 

n (%) n (%) n (%) n (%) 
leakage site <0.001** 

needle hole 4 (13.33) 14 (46.67) 20 (66.67) 23 (76.67) 
between suture 5 (16.67) 16 (53.33) 6 (20.00) 3 (10.00) 
not related to 
suture¶ 21(70.00) - 4 (13.33) 4 (13.33) 
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Discussion 

          Here, we found that the Connell 
technique provided the highest burst pressure 
comparing to the interrupted Lembert, continuous 
Lembert, and simple interrupted techniques. 
This may be because the Connell technique 
is the inversion technique results in  
a watertight seal,14. Furthermore, this technique 
is a continuous suture technique, therefore 
the tensile forces between the stitches are 
distributed equally and result in few leakages,17 

In addition, the incidence of postoperative 
adhesion is lower,18.  

The Connell technique was previously 
compared with clips in goat large intestines 
using laparoscopic surgery. In that study, 
the wounds healed more effectively and quickly 
than did clips,19. Hence, this technique is 
excellent because it can prevent leakages 
effectively. Moreover, Connell technique is 
superior than Lembert technique in term of 
holding higher burst pressure. Because it can 
spread tension along wound edge more 
than Lembert technique does. 

For the continuous Lembert technique, 
we found that this technique provided the 
second-highest burst pressure. These results 
are consistent with a retrospective study in 
colonic anastomosis conducted by Eickhoff 
et al.,17, who found that the continuous 
technique could prevent leakages more 
effectively than the interrupted technique 
because it reduces the eversion of the 
edges of the wound and, as mentioned 
above, continuous techniques result in 
waterproof seals and can distribute forces 
equally. This may explain the higher burst 
pressure in the continuous Lembert group than 
the interrupted Lembert group. Nonetheless, 
continuous suture techniques require skilled 
surgical assistants to effectively suture wounds. 
Practically, continuous techniques may not be 
more effective than interrupted techniques if 
surgical assistants are not able to control the 
tensile force in each stitch to share the tension 
between the stitches equally. 
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For the simple interrupted technique, 
we found that this technique provided the 
lowest burst pressure. This is also consistent 
with the study by Eickhoff et al,17 but study by 
Kieves et al.,20 found that simple interrupted 
had higher burst pressure than simple 
continuous but was not significantly. However, 
simple continuous and Simple interrupted 
may practically was not significant difference,21. 

Even though the interrupted Lembert 
technique was also an interrupted technique, 
it provided higher burst pressure than that of 
the simple interrupted technique. This can be 
because the interrupted Lembert results in 
more inversions at the edges of the wounds 
than does the simple interrupted technique.  

We found that the Connell and 
continuous Lembert techniques required the 
shortest suturing times. This is consistent with 
the study by Phillips et al,22, in which the 
continuous technique took a shorter time than 
did the interrupted technique. However, the 
most important confounder is the skill of the 
surgeon for each technique. Therefore, this 
study uses only one surgeon to perform the 
procedure. 

Although staplers are typically 
used for repairing the neopharynx, they  

remain expensive ( clips~ 2,000-4,000 
Bath/case VS vicryl ~ 128-170 Bath/case). 
Staples cannot be used for all patients. 
Therefore, effectively suturing by hand is 
still appropriate for patients in Thailand. 
Still, the suture technique with the 
highest burst pressure might not be the 
best technique. For instance, very close 
or tight stitches for increasing the burst 
pressure might increase the possibility of 
ischaemia, leading to poor wound healing 
and finally leakages,23.  

         Thus, further studies should be 
conducted; in particular, actual patients should 
be studied in order to observe the long-term 
results after suturing wounds,11. Moreover, 
modified Gambee suture; extensively used 
suture method in gastrointestinal tract 
anastomosis, interrupted suture, penetrate to 
submucosal layer, minimize mucosal eversion, 
19,24  should compare with Connell suture 
because of Gambee suture was significant 
highest burst pressure from the study by Kieves 
et al,20.  In addition to factor that affect leakage, 
T or Y-shaped closure pattern provides higher 
leakage than horizontal closure due to three-
point junction,10. 
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Another factor that should be 
considered for an appropriate suture 
technique includes the risk for pharyngeal 
stenosis, such as primary lesion and 
pharyngeal remnant. We may choose 
augmentation technique (flap reconstruction) 
than primary closure in high-risk stenosis 
cases,25,26. Furthermore, the appropriate 
suture technique will be dependent on 
the skills and experience of the 
surgeon,27. 

         One important limitation of this study 
is that this study was performed in cadaveric 
swine intestines and therefore other factors  
influencing the incidence of pharyn gocutaneous 
fistula in viable tissues were not studied. For 
example, other factors that affect the adequacy 
of the blood supply, factors influencing tissue 
healing (e.g., nutritional status, hypothyroidism, 
chemotherapy, radiation),28 Radiation therapy 
induced mio-initial myointimal fibrosis. Thereafter, 
fibroblast decreased and hypovascular 
atherosclerosis was occurred,29. These factors 
also lead to pharyngocutaneous leakage.  

  We used the small intestines of 
pigs instead of human pharynx because 
it is easily available in the market. This 
study chose pig intestine because its 
thickness is approximately similar to 

human neopharynx,30. Although other 
animal intestines (chicken, cow) have 
similar number of intestinal layer but 
their thickness are different from human 
neopharynx. In our study, human 
neopharynx is 0.92-1.08 cm. in thickness 
whereas pig intestine is 0.8-1.5 cm. in 
thickness. Moreover, both pig intestines 
and human pharynxes have submucosal 
layer that comprise numerous collagens. 
The initial anastomosis strength depends 
on abundant collagen in this layer,31. 
Nevertheless, there are some different 
physical properties between these two 
tissues. Thus, the finding in this study 
might not be accurately relevant to the 
human pharynx. However, the findings 
from this study can be applied for 
comparative suturing technique in 
human pharynx in perspective of higher 
burst pressure and lesser time spent for 
suture. The results may provide 
guidelines for further studies. In addition, 
large intestine cannot be used in this 
study because taenia coli has different 
tension character from small intestine.  



78 
            

 23  2 :  -  2565 

 Limitation 
- cadaveric swine intestines therefore other factors 
influencing the incidence of pharyngocutaneous
fistula in viable tissues were not studied.

 strength 
- only one surgeon to perform the
procedure

CONCLUSION 

We conclude that the Connell technique 
provided the best leak pressure and speed of 
application for constructing the neopharynx. 
However, our study did not study the aspects 
regarding luminal stenosis, tensile strength and 
blood supply. Further study should be conducted 
in vivo.  

ACKNOWLEDGEMENT  

I would like to acknowledge and give my warmest 
thanks to Asst Prof Anan kultaweesup and my 
supervisor, Asst Prof Sarinya Urathamakul who 
gave me the possibility to complete this report. 
Their guidance and advice carried me through all 
the stages of writing my project.  

Contributors concept  

US and CP study designed, planned, managed the 
study and participated in the discussion and 
interpretation results. CP wrote the initial draft. 

US contributed to editing manuscript. All authors 
approved the final version. 

Funding  

Support provided by Navamindradhiraj University 
Research Fund ( . . 07/2563).  
No financial relationships with any organization 
that might have an interest in the submitted 
work.  

Ethics approval  

approved by ethic committee, Navamindradhiraj 
University (exempt: COE 29/2019) 



 THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY 
Vol. 23 No. 2: Jul – Dec 2022         79

REFERENCES 

1. The Global Cancer Observatory WHO.
Cancer Incidence and Mortality Worldwide
and by Region. 2020.
2. Statistics report of tobacco consumption
in Thailand 2018 [Internet]. 2019 [cited December
12, 2018].Available From: https://www.trc.or.th/th/
media/attachments/2562/01/29/2561.pdf
3. Incidence, Mortality and Prevalence by
cancer site in Thailand [Internet]. 2020.
Available from:https://gco.iarc.fr/today/data/
factsheets/populations/764-thailand-fact- 
sheets.pdf
4. NCCN Clinical Practice Guidelines in
Oncology, Head and Neck Cancer [Internet].
2021 [cited July 19, 2021]. Available from:
https://www.nccn.org/professionals/physicia
n_gls/pdf/head-and-neck.pdf
5. Mattioli F, Bettini M, Molteni G, et al.
Analysis of risk factors for pharyngocutaneous
fistula after total laryngectomy with particular
focus on nutritional status. Acta Otorhinolaryngol
Ital. 2015;35(4):243-248.
6. Dedivitis RA, Ribeiro KCB, Castro MAF, et al.
Pharyngocutaneous fistula following total
laryngectomy. Acta Otorhinolaryngol Ital.
2007;27(1):2-5.

7. Bearelly S, Wang SJ. Predictors of Salivary
Fistulas in Patients Undergoing Salvage Total
Laryngectomy. Int Sch Res Notices. 2014:373825.
8. Qureshi SS, Chaturvedi P, Pai PS, et al. A
prospective study of pharyngocutaneous
fistulas following total laryngectomy. J Cancer
Res Ther. 2005;1(1):51-6.
9. Auletta L, Lamagna F, Uccello V, et al. In
vitro comparison of three suture techniques
for anastomosis of the equine small intestine.
Equine Vet J Suppl. 2011(40):46-50.
10. Govindasamy G, Shanmugam S, Murugan
A. A review of pharyngeal mucosal closure
technique in total laryngectomy. International
Journal of Otorhinolaryngology and Head and
Neck Surgery. 2019;5(1):145-8.
11. Sajid MS, Siddiqui MR, Baig MK. Single
layer versus double layer suture anastomosis
of the gastrointestinal tract. Cochrane Database
Syst Rev. 2012;1:CD005477.
12. Dungthakol N, Art-smart T, Ratanaanekchai T,
Vatanasapt P. Pharyngocutaneous Fistula
Following Total Laryngectomy Comparing
between the Early and Delayed Oral Feeding.
Srinagarind Medical Journal. 2016;31(2)
(March-April).
13. Den iz  M,  C i f tc i  Z ,  Gul tek in E .
Pharyngoesophageal Suturing Technique May



80         วารสาร ห ูคอ จมูก และใบหน้า 
ปีที่ 23 ฉบับที ่2 : กรกฎาคม - ธันวาคม 2565 

Decrease the Incidence of Pharyngocutaneous 
Fistula following Total Laryngectomy. Surg 
Res Pract. 2015:363640. 
14. Myers EN. The management of
pharyngocutaneous fistula. Arch Otolaryngol.
1972;95(1):10-7.
15. Mullen KM, Regier PJ, Waln M, et al. Ex
vivo comparison of leak testing of canine
jejunal enterotomies: Saline infusion versus
air insufflation. Vet Surg. 2021;50(6):1257-66.
16. Cohen J. Statistical power analysis for the
behavioral sciences. 2, editor. New York 1977
1977.
17. Eickhoff R, Eickhoff SB, Katurman S, et al.
Influence of suture technique on anastomotic
leakage rate-a retrospective analyses comparing
interrupted-versus continuous-sutures. Int J
Colorectal Dis. 2019;34(1):55-61.
18. Kim J-S, Jeong S-W, Kim J-Y,et al. A comparison
of three suture techniques on adhesion in end-
to-end intestinal anastomosis of dogs. Journal of
Veterinary Clinics. 2003;20(1):12-21.
19. Farman RH. Laparoscopic colotomy suture
using clips and Connell techniques in goats:
A comparative study. Al-Qadisiyah Journal of
Veterinary Medicine Sciences 2015;14(1).
20. Kieves NR, Krebs AI, Zellner EM. A Comparison
of Ex Vivo Leak Pressures for Four Enterotomy
Closures in a Canine Model. J Am Anim Hosp
Assoc. 2018;54(2):71-6.

21. Weisman DL, Smeak DD, Birchard SJ, et al.
Comparison of a continuous suture pattern
with a simple interrupted pattern for enteric
closure in dogs and cats: 83 cases (1991-1997).
J Am Vet Med Assoc. 1999;214(10):1507-10.
22. Phillips B. Reducing gastrointestinal
anastomotic leak rates: Review of challenges
and solutions. Journal of Open Access Surgery.
2016;(9):5-14.
23. Guyton KL, Hyman NH, Alverdy JC .
Prevention of Perioperative Anastomotic Healing
Complications: Anastomotic Stricture and
Anastomotic Leak. Adv Surg. 2016;50(1):129-41.
24. Shureih SF, Wilson TH Jr, Howard WH.
Modified Gambee stitch. Safe, easy and fast
modification. Am J Surg.1981;141(2):304.
doi:10.1016/0002-9610(81)90182-3.
25. Hui Y, Wei WI, Yuen PW, et al. Primary
closure of pharyngeal remnant after total
laryngectomy and partial pharyngectomy:
how much residual mucosa is sufficient?
Laryngoscope. 1996;106(4):490-4.
26. Chotipanich A. Total Laryngectomy: A
Review of Surgical Techniques. Cureus.
2021;13(9):e18181.
27. Kanters AE, Shubeck SP, Sandhu G, et al.
Justifying our decisions about surgical technique:
Evidence from coaching conversations. Surgery.
2018;164(3):561-5.



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY 
Vol. 23 No. 2: Jul – Dec 2022       81 

28. White HN, Golden B, Sweeny L, et al.
Assessment and incidence of salivary leak
following laryngectomy. Laryngoscope.
2012;122(8):1796-9.
29. Genden EM, Rinaldo A, Shaha AR, et al.
Pharyngocutaneous fistula following
laryngectomy. Acta Otolaryngol. 2004;124(2):
117-2

30. Aminpour S, Leonard R, Fuller SC, et al.
Pharyngeal wall differences between normal
younger and older adults. Ear Nose Throat J. 2011
Apr;90(4):E1.doi: 10.1177/014556131109000412.
PMID: 21500153.
31. Jonsson K, Jiborn H, Zederfeldt B.
Breaking strength of small intestina l
anastomoses. Am J Surg. 1983;145(6):800-3.



82         วารสาร ห ูคอ จมูก และใบหน้า 
ปีที่ 23 ฉบับที ่2 : กรกฎาคม - ธันวาคม 2565 

ภาวะสายเสียงเป็นอมัพาตใน Ortner's syndrome ที่เกดิจากการกดทับของหลอด

เลือดแดงใหญ่โป่งพอง: รายงานผู้ป่วย 

ชุติมา ไพบูลย์ พ.บ.1 

 Received:  21 กันยายน   2565 
   Revised:  6   ธันวาคม   2565 
  Accepted:  29 ธันวาคม 2565  

บทคัดย่อ 

Ortner’s syndrome เป็นภาวะที ่เก ี ่ยวข้องกับโรคหัวใจและหลอดเลือด  เกิดจากการถูกกดของ

เส้นประสาท recurrent laryngeal ข้างซ้ายบริเวณ aortopulmonary window ทำให้เกิดภาวะสายเสียงเป็น

อัมพาต ซึ ่งพบได้น้อย สาเหตุที ่พบได้อาจเกิดจากหัวใจห้องบนซ้ายโต ภาวะความดันหลอดเลือดปอดสูง 

ภาวะแทรกซ้อนหรือผลข้างเคียงท่ีเกิดจากการรักษา หรือหลอดเลือดแดงใหญ่โป่งพอง ดังรายงานผู้ป่วย 

ผู้ป่วยหญิง 78 ปี มาด้วยเสียงแหบ 2-3 สัปดาห์ ไม่มีไข้ ไอเล็กน้อย ไม่มีประวัติสูบบุหรี่ เอกซเรย์ปอด

พบว่ามีก้อนบริเวณช่องกลางหน้าอกด้านซ้าย  ต่อมาผู้ป่วยได้รับการทำเอกซเรย์คอมพิวเตอร์พบว่ามีหลอดเลือด

แดงใหญ่โป่งพองขนาดประมาณ 6.7 ซม. ซึ่งมีส่วนของหลอดเลือดที่โป่งพองยื่นไปกดบริเวณ aortopulmonary 

window ทำให้กดทับเส้นประสาท recurrent laryngeal ข้างซ้ายและเกิดภาวะสายเสียงเป็นอัมพาต ผู้ป่วยรายนี้

ได้รับการผ่าตัดและใส่ขดลวดค้ำยัน หลังผ่าตัดผู้ป่วยมีอาการติดเชื้อในกระแสเลือดและเสียชีวิต 

ภาวะสายเสียงเป็นอัมพาตจากการถูกกดของเส้นประสาท recurrent laryngeal จากหลอดเลือดแดง

ใหญ่โป่งพองพบได้ไม่บ่อย แต่ภาวะนี้ก็ควรจะนึกถึงโดยเฉพาะในผู้ป่วยที่มีประวัติหรือมีความเสี่ยงต่อโรคหัวใจและ

หลอดเลือด เนื่องจากหากได้รับการวินิจฉัยหรือการรักษาที่ล่าช้า อาจจะส่งผลให้หลอดเลือดที่โป่งพองแตกและ

เพ่ิมอัตราการเสียชีวิตของผู้ป่วยได้ 

คำสำคัญ: Ortner’s syndrome, หลอดเลือดแดงใหญ่โป่งพอง, เส้นประสาท recurrent laryngeal, ภาวะสาย

เสียงเป็นอัมพาต 
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Abstract 

Ortner’s syndrome, also known as cardiovocal syndrome, is a rare condition with left 

recurrent laryngeal nerve (RLN) paralysis resulting from cardiovascular disorder such as thoracic 

aortic aneurysm or mitral valve disease. Here we report a case of a 78-year-old Thai female who 

presented with hoarseness of voice for 2-3 weeks. This case report was approved by the 

institutional review board. On physical examination, there was evidence of left vocal cord 

paralysis, without any identifiable laryngeal lesions or palpable neck mass. Initial chest radiograph 

showed a lobulated soft tissue mass at left superior mediastinum. She subsequently underwent 

chest CT and a 6.7-cm saccular aneurysm with mural thrombus of the aortic arch was found. The 

aneurysm compressed the left RLN at the level of aortopulmonary window (AP window). She had 

been treated with thoracic endovascular aortic repair (TEVAR). Recognition and prompt diagnosis 

of this entity is critically important as the delay in diagnosis and treatment of thoracic aortic 

aneurysms may result in increased patient morbidity and mortality due to aneurysmal rupture.  

Abbreviations: RLN = Recurrent laryngeal nerve, TEVAR = Thoracic endovascular aortic repair, 

AP window = aortopulmonary window  

Keywords: Ortner’s syndrome, thoracic aortic aneurysm, recurrent laryngeal nerve, vocal cord 

paralysis  
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Introduction 

Hoarseness of voice is a clinical 
symptom commonly encountered in medical 
practice. It can be secondary to laryngeal or 
extralaryngeal pathologies. The most common 
extralaryngeal etiology is lung cancer.1, 2, 3 
The other less common extralaryngeal causes 
include thyroid neoplasms, mediastinal 
neoplasms, nerve dysfunction due to surgical 
manipulation or extrinsic compression from 
cardiovascular disorder.1,4   

Ortner’s syndrome, also known as 
cardiovocal syndrome, is a rare condition 
characterized by left recurrent laryngeal 
nerve palsy due to nerve compression from 
nearby cardiovascular disorder such as thoracic 
aortic aneurysm or mitral valve disease.1,2,5 
The incidence of Ortner’s syndrome is  
approximately 1-4% of extralaryngeal causes 
of hoarseness.6,7    

The incidence of Ortner’s syndrome 
in Thailand remains unknown. This paper, we 
report a case with left recurrent laryngeal 
nerve palsy due to nerve compression from 
thoracic aortic aneurysm. This case report 
was approved by the institutional review 
board.    

Case presentation 

A 78-year-old female presented with 
hoarseness of voice and cough about 2-3 
weeks. She had no history of smoking, recent 
respiratory tract infection or any constitutional 
symptoms. Physical examination demonstrated 
evidence of left vocal cord paralysis without 
any other identifiable laryngeal lesions or 
palpable neck mass. Initial chest radiographs 
showed a lobulated mass at left superior 
mediastinum (Figure 1).

Figure 1.  Chest radiograph in posteroanterior view shows a lobulated soft tissue mass at left 

  superior mediastinum extending into the aortopulmonary window (arrow). 
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Contrast-enhanced chest CT was 
subsequently performed and revealed a 6.7 cm 
saccular aneurysm with eccentric mural  
thrombus originating from the aortic arch,  
just distal to the origin of left subclavian artery. 
The aneurysm projected inferiorly towards 
the aortopulmonary window (AP window) 
and caused mild indentation upon the superior 
aspect of the left pulmonary artery (Figure 2). 

Contrast-enhanced neck CT showed 
abnormal thinning of the left true vocal fold 

with asymmetrical dilatation of the left 
laryngeal ventricle and the left pyriform sinus 
as  wel l  as  mi ld th ickening of the left  
aryepiglottic fold, classic imaging features of 
vocal cord paralysis (Figure 3).       

She had been treated with thoracic 
endovascular aortic repair (TEVAR) and carotid 
bypass. Unfortunately, she passed away shortly 
after surgery due to sepsis. 

     

    D 

Figure 2. (A-C) Axial contrast-enhanced chest CT shows a large saccular aneurysm with eccentric mural thrombus originating from 

the aortic arch and inferiorly projecting into AP window (white arrows). (D) Sagittal reformatted contrast-enhanced CT shows 

saccular aneurysm with mild indentation upon the superior aspect of the left pulmonary artery (black arrow). 

A B 

C D 
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Figure 3. (A,B) Axial contrast-enhanced neck CT shows mild asymmetrical thickening of the left aryepiglottic fold 

(thick white arrow in Fig.A) and distension of the ipsilateral pyriform sinus (thin white arrow in Fig.B). (C) Axial CT 

scan at the level of true vocal folds shows dilatation of the left laryngeal ventricle (thick black arrow) and mild 

medial displacement of the true vocal fold (thin black arrow). (D) Coronal reformatted CT shows diffuse thinning 

of the left true vocal fold with asymmetrical dilatation of the left laryngeal ventricle (thick black arrow). 

A B 

C D 
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Discussion 
Recurrent laryngeal nerve (RLN) is 

a branch of vagus nerve that innervates  
the larynx with a different course on each side. 
On the right side, the RLN exits from the vagus 
nerve anterior to the subclavian artery and 
hooks around the artery at the end of 
brachiocephalic bifurcation toward to the right 
tracheobronchial groove. On the left side, 
the RLN exits from the vagus nerve at the level 
of aortic arch, then courses posteromedially 
beneath it, and passes through the AP window 
posterior to the ligamentum arteriosum. 
Then, it ascends vertically through superior 
mediastinum into the tracheoesophageal 
groove.5,8 On average, the right RLN is  
approximately 5-6 cm in length measuring 
from its origin at the level of brachiocephalic 
artery to the cricothyroid joint, whereas 
the left RLN is nearly 12 cm in length 
measuring from its origin at the aortic arch to 
the cricothyroid joint. As such, the left RLN is 
more vulnerable to being stretched or  
compressed by mediastinal pathologies.5 
In our patient, the saccular aneurysm arises 
from the inferior aspect of the aortic arch 
extending into AP window, which may compress 
the expected course of left RLN.   

Ortner’s syndrome (aka cardiovocal 
syndrome) is a rare cause of the RLN palsy 

initially postulated by Nobert Ortner in 1987. 
He first reported a case with severe mitral 
stenosis and left atrial enlargement causing 
left RLN compression.9,10 It has later been 
expanded to include any cardiovascular  
diseases that cause compression of the left 
RLN. The causes of Ortner’s syndrome include; 
1) congenital cardiac anomalies such as ;
atrial septal defect, ventricular septal defect,
Eisenmenger’s complex, patent ductus
arteriosus, Ebstein’s anomaly; 2) mitral valve
disorders such as; mitral stenosis, mitral valve
prolapse, mitral regurgitation; 3) adult disorders
such as; left atrial enlargement, left ventricular
aneurysm, pulmonary hypertension, thrombosed
giant left atrium; 4) aortic aneurysm of various
causes such as; saccular, dissection, atherosclerotic,
pseudoaneurysm, or traumatic; 5) iatrogenic or
acquired conditions such as; complications
from cardiac surgery, and foreign body-induced
esophago-broncho-aortic fistula.8 A retrospective
study including patients with vocal cord
paralysis by Song SW et al.10 showed that 70
out of 115 patients (60.9%) had identifiable
causes and aortic arch aneurysm was found
in one of 70 patients (1.4%). Glazer et al.3

found 19 of 22 cases (86.4%) of vocal cord
paralysis were secondary to malignant
neoplasms and 1 of 22 case (4.5%) was
secondary to an aortic aneurysm.3 In some

.

.
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series reported aortic aneurysm causing RLN 
palsy in about 0.3% of studied patients.4 

Thoracic aortic aneurysm is often 
clinically silent. When symptomatic, it may 
cause a wide variety of symptoms such as 
chest, abdominal or back pain, cough, 
hoarseness of voice, dyspnea, dysphagia, 
claudication and cerebrovascular events. 
The risk factors of aortic aneurysm include 
old age, male sex, smoking, hypertension, 
atherosclerosis, genetic conditions such as 
Marfan syndrome, inflammatory or infectious 
diseases such as Takayasu arteritis or mycotic 
aortitis, and idiopathic.11 Treatment of thoracic 
aortic aneurysm depends on the location, 
dimension, and expansion rate of aneurysms 
as well as underlying conditions of patients. 
Thoracic aortic aneurysm can be life-
threatening if undiagnosed or neglected as 
aneurysms may expand and subsequently 
rupture.12 The risk of aortic rupture is proportional 
to the size of aneurysm. A 3-year risk of aneurysm 
related-death significantly increases from 
under 12% for average patients with 5 cm 
aneurysm to over 35% if aneurysms have 
increased to 7 cm.12 These increased will be 
greater for women and older patients12. 
The average expansion rate of aort ic  
aneurysm is approximately 0.10-0.42 cm/year. 

In asymptomatic patients with isolated 
degenerative aneurysm of aortic arch,  
operative treatment is recommended when 
the diameter > 5.5 cm. In symptomatic patients, 
operative intervention is indicated13.     

According to the clinical practice 
guideline of American Academy of  
Otolaryngology-Head and Neck Surgery 
foundation, laryngoscopy is the primary 
diagnostic modality for evaluating patients 
with dysphonia. Imaging studies, including CT 
and MRI, are unnecessary in most patients 
with dysphonia because most dysphonia is 
self-limited or caused by pathology that can 
be identified by laryngoscopy alone14.        

To the best of my knowledge, there 
remains no consensus of appropriate initial 
work up in these patients. In patients with 
unilateral vocal cord paralysis and no 
identifiable laryngeal lesions on complete 
ENT examination, it is critically important to 
exclude the existence of a treatable and 
potentially life-threatening primary disease 
as the causes.10 In my opinion, chest radiograph 
is a useful screening imaging study for evaluating 
chest or mediastinal causes of vocal cord paralysis 
given its high availability, low cost, and low 
radiation exposure, as compared with CT scan. 
Initial chest radiograph in our patient is 



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY 
Vol. 23 No. 2: Jul – Dec 2022       89 

suspicious for mediastinal mass. Contrast-
enhanced CT scan can be used for further 
characterization of lung or mediastinal 
abnormalities that may cause vocal cord 
paralysis.10  

Conclusion 
Ortner’s syndrome with left vocal 

cord paralysis secondary to left recurrent 
laryngeal nerve compression by thoracic 
aortic aneurysm is a rare, but potentially life-
threatening condition. Recognition and prompt 
diagnosis of this entity is critically important 
as the delay in diagnosis and treatment of 
thoracic aortic aneurysms may result in 
increased patient morbidity and mortality 
due to aneurysmal rupture.  
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