
Riduciamo al minimo le complicanze

Quali presidi?

Gianlorenzo Dionigi, MD, FACS, FEBS-ES

Professor of Surgery
Director, Division of General Surgery

Head, Endocrine Section

IRCCS Istituto Auxologico Italiano

University of Milan, Italy



Contents

• Preoperative Applied Science 

• Intraop- Devices

• Postop- Technology



Post-thyroidectomy Morbidity

• Thyroid disease

• Patient related

• Surgeon’ experience

• Modality of surgery



Risk Factors for Bleeding

Anticoagulation drugs

Von Willebrand’s disease

Cirrhosis/alcohol use

Haemophilia

Smoking

Graves’ disease

Toxic adenoma

Toxic multinodular goiter

Intrathoracic gland

Re-do surgery

Cancer

THYROID DISEASE
PATIENT RELATED

Cough

Emesis

Hypertension

POSTOPERATIVE CAREMode of access

Bilateral exploration

Residual thyroid tissue

Experience

TECHNIQUE



Wide variability of Morbidity rates
(open thyroidectomy)

❖Mortality (0.08-0.2)

❖RLNP (3.5-13%)
❖ Transient 5%

❖ Permanent 1%

❖Hypocalcemia (6%-42%)
❖ Transient 30%

❖ Permanent 5%

❖Bleeding (0-4%)

❖Wound (1-5%)

Dralle h, 2015

Randolph GW, 2013

Dionigi G, 2019

Eurocrine Audit, 2020

❖Disphagia (0-15%)

❖EBSLN injury (0-28%)

❖Chyle leak (0-0.2%)

❖Esophageal injury (0-1%)

❖Tracheal injury (0-1%)

❖Horner’s syndrome (0.2-0.3%)
Barcinsky 2013

Clerici, 2021

Moreno, 2017

Du, 2018



Morbidity rates flexibility

✓Continuous partecipation to Audit programs

✓Arbitrariness for morbidity definition 

✓No consensus on how to grade complications

✓Non-centralized surgery

✓Observation time

✓Prospective design analysis

✓Cost of Audit
Dralle h, 2015

Randolph GW, 2013

Dionigi G, 2019

Eurocrine Audit, 2020



RLNP rates

✓No routine postoperative laryngeal examination

✓Routine postoperative laryngeal examination

0.3% RLNP

7% RLNP

Bergamaschi R. Am J Surg 1998

Lo CY, Arch Surg 2000



• The rate of RLN morbidity shows a considerable variation due to the 

different time intervals of FNL. 

• The rate of RLN palsy was 6.4% at T1 (53 out of 825 NAR), 6.7% 

at T2 (56 out of 825 NAR), 4.8% at T3 (N = 40), 2.5% at T4 (N = 21), 

0.8% at T5 (N = 7), and 0.7% at T6 (N = 6), according to different time 

intervals of FNL in the postoperative period.



Hypocalcemia rates

✓No routine postoperative early iPTH

✓Routine postoperative early iPTH

5%

34%

Bergamaschi R. Am J Surg 1998

Bellantone R, Surgery 2000



Morbidity due to Thyroid Disease



Thyroid Disease

Risk Factors in relation to morbidity

✓Graves’ disease (Zhang D, 2016)

✓Malignancy (Hui S, 2014)

✓Hashimoto's disease  (Dralle H, 2012)

✓Goiter with intra-thoracic extension (Del Rio, 2010)

✓Recurrent goiter (Randolph GW, 2020)

✓Repetitive cancer (Randolph GW, 2020)

✓ LN+ (Miccoli P, 2013)

✓Hyperthyroidism at the time of surgery (Dralle H, 2012)

✓ Previous thermal ablation (Dralle, 2021)

✓Weight specimen (>60g) (Kim HY, 2009)



Augmented reality technology for preoperative 

planning during thyroid surgery

• Superimpose the virtual images onto a view of the 

surgical field

– Reconstruct three-dimensional (3D)

– 3D printing

• Risk stratification (i.e.prediction of difficult thyroidectomy)

– Artificial intelligence techniques

Bini F, Cancers 2021



Artificial intelligence techniques



Artificial intelligence techniques



• Pre-operative tools are still under scrutinity

• Therefore, the continue interaction with 

Endocrinologists & nuclear medicine is fundamental 

for the prediction of difficult thyroicetomy

Preoperative optimization

Bini F, Cancers 2021



Morbidity due to Patient Anatomy



Zangh D, Dionigi G, Cancers 2022

Anatomical Peculiarities of the Neck in Children



Patient Anatomy

BMI is risk factor for postoperative morbidity, 

increase postoperative stay

Sam Van Slycke, Int J Surg 2021 
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Dionigi G. J Endocr Surg 2017

Pre-operative unpredictable RLN risk situations



• Pre-operative

– Imaging (US, CTscan, etc.)

– Laryngeal examination (L1)

• Intraoperative

– Magnifing glasses

– Neural monitoring (IONM)

– Endoscopy, 3D

– 4K

– Florescence

✓ SOLUTION

Augmented reality technology for intraoperative 

navigation during thyroid surgery



CT scan for NRLN detection

Dionigi G. World J Surg. 2013.



The importance of L1

Castelnuovo P & Dionigi G. LAS. 2016

• Clinical voice assessment is insufficient (Ferrag, 2006)

• Screening for preop. VCP (Randolph, 2002)

• Legal documentation (Dralle, 2007)

• Enhance surgical strategy (Dionigi, 2010)

• Reference for IONM (Dionigi, 2011)



GDGD

Nerve Identification

2mA
RLN early and definite identification



GDGD

Nerve Confirmation

0.5mA



Nerve Identification

2mA

Recurrent PTC

#2015-I-007

RLN early and definite identification



Nerve Confirmation

1-0.5mA

RLN early and definite identification

Recurrent PTC

#2015-I-007



GD

STANDARDIZED IONM 

UPDATED META-ANALYSIS

Relative risk of transient injury with/without IONM 

Rulli F, Dionigi G, 2013



RATE OF RLN BIFURCATION IDENTIFICATION

Barczyński M, Konturek A, 2011 



GDGD

Nerve Confirmation

0.5mA



GDGD

Intertwining between branches of artery and RLN

Nerve Confirmation

0.5mA



Surgical strategy & IONM

• I-IONM 

Neural injury point mapping

• i.e. removal of clip, ligature, binding (Randolph G, 2008)

• i.e. injection of growth factor - gene therapy (Shiotami A, 2010)

Intraoperative corticosteroids

• early recovery RLNP (Wang LF, 2006)

Stage thyroidectomy

• prevent bilateral RLNP

• C-IONM

Syncronization of surgical manouvers

• possible reduction of RLNP rate (Dralle H, 2012)



GD

Areas of autofluorescence = parathyroid tissue
Paras C, J Biomed Opt 2011



GD

Surgical dissection plan



GD



GD

Parathyroid tissue found in lymph nodes specimen



GD

• Incidence of inadvertent removal of parathyroid gland during 

thyroidectomy is 5-10% (Kose E, Surgery 2020)

• Rates of inadvertent parathyroidectomy during central 

compartment lymphadenectomy are 10-22% (DiMarco, Ann R Coll Surg Engl 2019)

• Inadverted parathyroidectomy is associated with transient (15-35%) 

and permanent (5-7%) hypocalcemia rates (Takahashi T, Laryngoscope 2021) 



JAMA Surgery, 2019



Morbidity due to Surgeon

Experience





Technologies Enhancing Surgeon Experience

• Simulators

• IONM (Dralle h, 2008)

• Tools for refer Patients to referral Centers

– National referral protocols/programs

– Increase accessibility

– Increase national comunication/coordination

– Finance resources

– Health system structure



Simulator





Risk due to Modality of Surgery



GD

44

Thyroidal complications n.2

TORT complications n.7



GDGD

Mental nerve protection

MEDIAL INCISION

Dionigi G

Best Practice and Research Clinical Endocrinology and Metabolism

2019



GDGD

Transoral Endoscopic Thyroidectomy
Specific Complications

Kindly HY Kim, Korea University



Future directions

C-IONM



GDGD

48
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•Medial traction

•Lower pole dissection

•ITA branches
•Traction release

EMG RECOVERY - NO VCP
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Future directions

EBSLN monitoring



Left EBSLN Type 2B

Dionigi G, 2016



GDGD

53





Future directions

Upper aereodigestive symptoms
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EMG -

LT -

ET +



Early detection of post-operative 

morbidity



Technology enhancing 

early management of morbidity 

• RLN injury

– Post-operative laryngeal examination

– Stroboscopy

• Hypocalcemia

– Early iPTH measurement

• Wound care



The importance of L2

Castelnuovo P & Dionigi G. LAS. 2016

• Voice assessment is insufficient (Randolph, 2002)

• Audit (Randolph, 2012)

• Early speech therapy (Elderbagh, 2009)

• Legal documentation (Dralle, 2007)

• Non-surgical VC injury (Dionigi, 2010)

• Reference for IONM (Dionigi, 2011)





Wound care



GD

GD

Follow-up information sheetMakay, 2018



Cost of technology

& morbidity



Dionigi G, Head Neck 2017





GD



Technology & Legal



GD



Conclusion



- Technologies improve the quality of surgery

- Some technologies are scientifically immature

- Morbidity still occurs

Dralle H, 2019
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Low thyroid speciality High thyroid speciality
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RLN

I-IONM

C-IONM

Centralization of Technology

Florescence

AI

Laryngeal

exam

EBSLN

IONM

iPTH

Growth factors

Stroboscopy

Simulators

4K, endoscopy
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