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1 - ENSEIGNANTS-CHERCHEURS MEDECINS ET PHARMACIENS  
 
 

PROFESSEURS DE L'ENSEIGNEMENT SUPERIEUR :  
 
 

Décembre 1984 
Pr. MAAOUNI Abdelaziz    Médecine Interne - Clinique Royale  
Pr. MAAZOUZI Ahmed Wajdi    Anesthésie –Réanimation 
Pr. SETTAF Abdellatif     Pathologie Chirurgicale 
 
Janvier, Février et Décembre 1987 
Pr. LACHKAR Hassan     Médecine Interne  
 
Décembre 1988  
Pr. DAFIRI Rachida     Radiologie  
 
Décembre 1989 
Pr. ADNAOUI Mohamed    Médecine Interne -Doyen de la FMPR 
Pr. OUAZZANI Taibi Mohamed Réda   Neurologie  
 
Janvier et Novembre 1990  
Pr. KHARBACH Aicha    Gynécologie Obstétrique  
Pr. TAZI Saoud Anas     Anesthésie Réanimation  
 
Février Avril Juillet et Décembre 1991  
Pr. AZZOUZI Abderrahim    Anesthésie Réanimation- Doyen de FMPO  
Pr. BAYAHIA Rabéa     Néphrologie  
Pr. BELKOUCHI Abdelkader    Chirurgie Générale 
Pr. BENCHEKROUN Belabbes Abdellatif  Chirurgie Générale  
Pr. BENSOUDA Yahia     Pharmacie galénique  
Pr. BERRAHO Amina     Ophtalmologie 
Pr. BEZAD Rachid     Gynécologie Obstétrique Méd. Chef Maternité des Orangers  
Pr. CHERRAH Yahia     Pharmacologie 
Pr. CHOKAIRI Omar     Histologie Embryologie  
Pr. KHATTAB Mohamed    Pédiatrie 
Pr. SOULAYMANI Rachida    Pharmacologie- Dir. du Centre National PV Rabat 
Pr. TAOUFIK Jamal     Chimie thérapeutique  
 
Décembre 1992  
Pr. AHALLAT Mohamed    Chirurgie Générale Doyen de FMPT  
Pr. BENSOUDA Adil     Anesthésie Réan imation  
Pr. CHAHED OUAZZANI Laaziza   Gastro-Entérologie  
Pr. CHRAIBI Chafiq     Gynécologie Obstétrique  
Pr. EL OUAHABI Abdessamad    Neurochirurgie  
Pr. FELLAT Rokaya     Cardiologie  
Pr. JIDDANE Mohamed    Anatomie  
Pr. TAGHY Ahmed     Chirurgie Générale 
Pr. ZOUHDI Mimoun     Microbiologie  
 



Mars 1994  
Pr. BENJAAFAR Noureddine    Radiothérapie  
Pr. BEN RAIS Nozha     Biophysique  
Pr. CAOUI Malika     Biophysique 
Pr. CHRAIBI Abdelmjid   Endocrinologie et Maladies Métaboliques Doyen de la FMPA 
Pr. EL AMRANI Sabah    Gynécologie Obstétrique 
Pr. EL BARDOUNI Ahmed    Traumato-Orthopédie 
Pr. EL HASSANI My Rachid    Radiologie  
Pr. ERROUGANI Abdelkader    Chirurgie Générale - Directeur du CHIS 
Pr. ESSAKALI Malika     Immunologie 
Pr. ETTAYEBI Fouad    Chirurgie Pédiatrique 
Pr. IFRINE Lahssan     Chirurgie Générale 
Pr. MAHFOUD Mustapha    Traumatologie - Orthopédie 
Pr. RHRAB Brahim    Gynécologie -Obstétrique 
Pr. ŞENOUCI Karima     Dermatologie  
 

Mars 1994  
Pr. ABBAR Mohamed*    Urologie Inspecteur du SSM 
Pr. BENTAHILA Abdelali    Pédiatrie  
Pr. BERRADA Mohamed Saleh   Traumatologie - Orthopédie 
Pr. CHERKAOUI Lalla Ouafae    Ophtalmologie 
Pr. LAKHDAR Amina     Gynécologie Obstétrique  
Pr. MOUANE Nezha     Pédiatrie  
 

Mars 1995  
Pr. ABOUQUAL Redouane    Réanimation Médicale  
Pr. AMRAOUI Mohamed    Chirurgie Générale  
Pr. BAIDADA Abdelaziz    Gynécologie Obstétrique  
Pr. BARGACH Samir     Gynécologie Obstétrique  
Pr. EL MESNAOUI Abbes    Chirurgie Générale  
Pr. ESSAKALI HOUSSYNI Leila   Oto-Rhino-Laryngologie  
Pr. IBEN ATTYA ANDALOUSSI Ahmed  Urologie  
Pr. OUAZZANI CHAHDI Bahia   Ophtalmologie  
Pr. SEFIANI Abdelaziz     Génétique  
Pr. ZEGGWAGH Amine Ali Réanimation  Médicale  
 

Décembre 1996  
Pr. BELKACEM Rachid   Chirurgie Pédiatrie  
Pr. BOULANOUAR Abdelkrim   Ophtalmologie  
Pr. EL ALAMI EL FARICHA EL Hassan Chirurgie Générale 
Pr. GAOUZI Ahmed     Pédiatrie 
Pr. OUZEDDOUN Naima    Néphrologie 
Pr. ZBIR EL Mehdi*     Cardiologie Directeur HMI Mohammed V  
 

Novembre 1997  
Pr. ALAMI Mohamed Hassan    Gynécologie-Obstétrique 
Pr. BEN SLIMANE Lounis    Urologie 
Pr. BIROUK Nazha     Neurologie 
Pr. ERREIMI Naima     Pédiatrie 
Pr. FELLAT Nadia     Cardiologie  
Pr. KADDOURI Noureddine   Chirurgie Pédiatrique 
Pr. KOUTANI Abdellatif    Urologie 



Pr. LAHLOU Mohamed Khalid    Chirurgie Générale 
Pr. MAHRAOUI CHAFIQ    Pédiatrie 
Pr. TOUFIQ Jallal     Psychiatrie Directeur Hôp.Arrazi Salé  
Pr. YOUSFI MALKI Mounia    Gynécologie Obstétrique  
 

Novembre 1998  
Pr. BENOMAR ALI  Neurologie Doyen de la FMP Abulcassis 
Pr. BOUGTAB Abdesslam    Chirurgie Générale 
Pr. ER RIHANI Hassan     Oncologie Médicale 
Pr. BENKIRANE Majid*    Hématologie  
 

Janvier 2000  
Pr. ABID Ahmed*     Pneumo-phtisiologie 
Pr. AIT OUAMAR Hassan    Pédiatrie 
Pr. BENJELLOUN Dakhama Badr.Sououd  Pédiatrie 
Pr. BOURKADI Jamal-Eddine    Pneumo-phtisiologie Directeur Hộp. My Youssef 
Pr. CHARIF CHEFCHAOUNI Al Montacer Chirurgie Générale 
Pr. ECHARRAB El Mahjoub    Chirurgie Générale 
Pr. EL FTOUH Mustapha    Pneumophtisiologie 
Pr. EL MOSTARCHID Brahim*   Neurochirurgie 
Pr. TACHINANTE Rajae    Anesthésie-Réanimation 
Pr. TAZI MEZALEK Zoubida    Médecine Interne  
 

Novembre 2000  
Pr. AIDI Saadia      Neurologie 
Pr, AJANA Fatima Zohra    Gastro-Entérologie 
Pr. BENAMR Said     Chirurgie Générale 
Pr. CHERTI Mohammed   Cardiologie 
Pr. ECH-CHERIF EL KETTANI Selma   Anesthésie Réanimation 
Pr. EL HASSANI Amine   Pédiatrie - Directeur Hôp.Cheikh Zaid 
Pr. EL KHADER Khalid    Urologie 
Pr. GHARBI Mohamed El Hassan   Endocrinologie et Maladies Métaboliques 
Pr. MDAGHRI ALAOUI Asmae   Pédiatrie  
 

Décembre 2001  
Pr. BALKHI Hicham*     Anesthésie-Réanimation 
Pr. BENABDELJLIL Maria    Neurologie 
Pr. BENAMAR Loubna    Néphrologie 
Pr. BENAMOR Jouda     Pneumo-phtisiologie 
Pr. BENELBARHDADI Imane    Gastro-Entérologie 
Pr. BENNANI Rajae     Cardiologie 
Pr. BENOUACHANE Thami    Pédiatrie 
Pr. BEZZA Ahmed*     Rhumatologie 
Pr. BOUCHIKHI IDRISSI Med Larbi   Anatomie 
Pr. BOUMDIN El Hassane*    Radiologie 
Pr. CHAT Latifa     Radiologie  
Pr. DAALI Mustapha*     Chirurgie Générale 
Pr. EL HIJRI Ahmed     Anesthésie-Réanimation 
Pr. EL MAAQILI Moulay Rachid   Neuro-Chirurgie 
Pr. EL MADHI Tarik    Chirurgie Pédiatrique 
Pr. EL OUNANI Mohamed    Chirurgie Générale 



Pr. ETTAIR Said     Pédiatrie - Directeur Hôp. d'Enfants Rabat 
Pr. GAZZAZ Miloudi*     Neuro-Chirurgie 
Pr. HRORA Abdelmalek    Chirurgie Générale Directeur Hôpital Ibn Sina  
Pr. KABIRI EL Hassane*    Chirurgie Thoracique  
Pr. LAMRANI Moulay Omar   Traumatologie Orthopédie 
Pr. LEKEHAL Brahim     Chirurgie Vasculaire Périphérique V-D chargé Aff Acad. Est. 
Pr. MEDARHRI Jalil     Chirurgie Générale 
Pr. MIKDAME Mohammed*    Hématologie Clinique 
Pr. MOHSINE Raouf     Chirurgie Générale 
Pr. NOUINI Yassine     Urologie 
Pr. SABBAH Farid    Chirurgie Générale 
Pr. SEFIANI Yasser     Chirurgie Vasculaire Périphérique 
Pr. TAOUFIQ BENCHEKROUN Soumia  Pédiatrie  
 

Décembre 2002  
Pr. AL BOUZIDI Abderrahmane*   Anatomie Pathologique 
Pr. AMEUR Ahmed *     Urologie 
Pr. AMRI Rachida     Cardiologie 
Pr. AOURARH Aziz*     Gastro-Entérologie 
Pr. BAMOU Youssef *    Biochimie-Chimie 
Pr. BELMEJDOUB Ghizlene*    Endocrinologie et Maladies Métaboliques 
Pr. BENZEKRI Laila     Dermatologie 
Pr. BENZZOUBEIR Nadia    Gastro-Entérologie 
Pr. BERNOUSSI Zakiya    Anatomie Pathologique 
Pr. CHOHO Abdelkrim *    Chirurgie Générale 
Pr. CHKIRATE Bouchra    Pédiatrie 
Pr. EL ALAMI EL Fellous Sidi Zouhair  Chirurgie Pédiatrique 
Pr. EL HAQURI Mohamed *    Dermatologie 
Pr. FILALI ADIB Abdelhai    Gynécologie Obstétrique 
Pr. HAJJI Zakia     Ophtalmologie 
Pr. JAAFAR Abdeloihab*    Traumatologie Orthopédie 
Pr. KRIOUILE Yamina     Pédiatrie 
Pr. MOUSSAOUI RAHALI Driss*   Gynécologie Obstétrique 
Pr. OUJILAL Abdelilah    Oto-Rhino-Laryngologie 
Pr. RAISS Mohamed     Chirurgie Générale 
Pr. SIAH Samir *     Anesthésie Réanimation 
Pr. THIMOU Amal     Pédiatrie 
Pr. ZENTAR Aziz*     Chirurgie Générale  
 

Janvier 2004  
Pr. ABDELLAH El Hassan    Ophtalmologie 
Pr. AMRANI Mariam     Anatomie Pathologique 
Pr. BENBOUZID Mohammed Anas  Oto-Rhino-Laryngologie 
Pr. BENKIRANE Ahmed*    Gastro-Entérologie 
Pr. BOULAADAS Malik    Stomatologie et Chirurgie Maxillo-faciale 
Pr. BOURAZZA Ahmed*    Neurologie 
Pr. CHAGAR Belkacem*    Traumatologie Orthopédie 
Pr. CHERRADI Nadia    Anatomie Pathologique 
Pr. EL FENNI Jamal*    Radiologie 
Pr. EL HANCHI ZAKI     Gynécologie Obstétrique 
Pr. EL KHORASSANI Mohamed   Pédiatrie 



Pr. HACHI Hafid     Chirurgie Générale 
Pr. JABOUIRIK Fatima    Pédiatrie 
Pr. KHARMAZ Mohamed    Traumatologie Orthopédie  
Pr. MOUGHIL Said     Chirurgie Cardio-Vasculaire 
Pr. OUBAAZ Abdelbarre *    Ophtalmologie 
Pr. TARIB Abdelilah*     Pharmacie Clinique 
Pr. TIJAMI Fouad     Chirurgie Générale 
Pr. ZARZUR Jamila     Cardiologie  
 

Janvier 2005  
Pr. ABBASSI Abdellah     Chirurgie Réparatrice et Plastique 
Pr. AL KANDRY Sif Eddine*    Chirurgie Générale 
Pr. ALLALI Fadoua    Rhumatologie 
Pr. AMAZOUZI Abdellah   Ophtalmologie 
Pr. BAHIRI Rachid     Rhumatologie Directeur Hôp. Al Ayachi Salé 
Pr. BARKAT Amina    Pédiatrie 
Pr. BENYASS Aatif     Cardiologie 
Pr. DOUDOUH Abderrahim*    Biophysique 
Pr. HAJJI Leila      Cardiologie  (mise en disponibilité) 
Pr. HESSISSEN Leila     Pédiatrie 
Pr. JIDAL Mohamed*     Radiologie 
Pr. LAAROUSSI Mohamed    Chirurgie Cardio-vasculaire 
Pr. LYAGOUBI Mohammed    Parasitologie 
Pr. SBIHI Souad     Histo-Embryologie Cytogénétique 
Pr. ZERAIDI Najia     Gynécologie Obstétrique  
 

AVRIL 2006  
Pr. ACHEMLAL Lahsen*    Rhumatologie 
Pr. BELMEKKI Abdelkader*    Hématologie  
Pr. BENCHEIKH Razika    O.R.L 
Pr. BIYI Abdelhamid*     Biophysique 
Pr. BOUHAFS Mohamed El Amine   Chirurgie - Pédiatrique 
Pr. BOULAHYA Abdellatif*    Chirurgie Cardio - Vasculaire. Directeur Hôpital Ibn Sina Mé 
Pr. CHENGUETI ANSARI Anas   Gynécologie Obstétrique 
Pr. DOGHMI Nawal     Cardiologie 
Pr. FELLAT Ibtissam     Cardiologie 
Pr. FAROUDY Mamoun   Anesthésie Réanimation 
Pr. HARMOUCHE Hicham    Médecine Interne 
Pr. IDRISS LAHLOU Amine*    Microbiologie 
Pr. JROUNDI Laila     Radiologie 
Pr. KARMOUNI Tariq     Urologie 
Pr. KILI Amina     Pédiatrie 
Pr. KISRA Hassan     Psychiatrie 
Pr, KISRA Mounir     Chirurgie - Pédiatrique 
Pr. LAATIRIS Abdelkader*   Pharmacie Galénique 
Pr. LMIMOUNI Badreddine*   Parasitologie 
Pr. MANSOURI Hamid*    Radiothérapie 
Pr. OUANASS Abderrazzak   Psychiatrie 
Pr. SAFI Soumaya*     Endocrinologie 
Pr. SEKKAT Fatima Zahra    Psychiatrie 



Pr. SOUALHI Mouna     Pneumo - Phtisiologie 
Pr. TELLAL Saida*     Biochimie 
Pr. ZAHRAOUI Rachida    Pneumo - Phtisiologie  
Octobre 2007  
Pr. ABIDI Khalid     Réanimation médicale 
Pr. ACHACHI Leila     Pneumo phtisiologie 
Pr, ACHOUR Abdessamad*    Chirurgie générale  
Pr. AIT HOUSSA Mahdi *    Chirurgie cardio vasculaire 
Pr. AMHAJJI Larbi *     Traumatologie orthopédie 
Pr. AOUFI Sarra     Parasitologie 
Pr. BAITE Abdelouahed *    Anesthésie réanimation 
Pr. BALOUCH Lhousaine *    Biochimie-chimie 
Pr. BENZIANE Hamid *    Pharmacie clinique 
Pr. BOUTIMZINE Nourdine    Ophtalmologie 
Pr. CHERKAOUI Naoual *    Pharmacie galénique  
Pr. EHIRCHIOU Abdelkader *    Chirurgie générale 
Pr. EL BEKKALI Youssef *    Chirurgie cardio-vasculaire 
Pr. EL ABSI Mohamed     Chirurgie générale 
Pr. EL MOUSSAOUI Rachid    Anesthésie réanimation 
Pr. EL OMARI Fatima     Psychiatrie 
Pr. GHARIB Noureddine    Chirurgie plastique et réparatrice 
Pr. HADADI Khalid *     Radiothérapie 
Pr. ICHOU Mohamed *    Oncologie médicale 
Pr. ISMAILI Nadia     Dermatologie 
Pr. KEBDANI Tayeb     Radiothérapie 
Pr. LOUZI Lhoussain *     Microbiologie 
Pr. MADANI Naoufel     Réanimation médicale 
Pr. MAHI Mohamed *     Radiologie 
Pr. MARC Karima     Pneumo phtisiologie 
Pr. MASRAR Azlarab     Hématologie biologique 
Pr. MRANI Saad *     Virologie 
Pr. OUZZIF Ez zohra     Biochimie chimie 
Pr. RABHI Monsef*     Médecine interne 
Pr. RADOUANE Bouchaib*    Radiologie 
Pr. SEFFAR Myriame     Microbiologie 
Pr. SEKHSOKH Yessine *    Microbiologie 
Pr. SIFAT Hassan *     Radiothérapie 
Pr. TABERKANET Mustafa *    Chirurgie vasculaire périphérique 
Pr. TACHFOUTI Samira    Ophtalmologie 
Pr. TAJDINE Mohammed Tariq*   Chirurgie générale 
Pr. TANANE Mansour *    Traumatologie-orthopédie 
Pr. TLIGUI Houssain     Parasitologie 
Pr. TOUATI Zakia     Cardiologie  
 
Mars 2009  
Pr. ABOUZAHIR Ali *    Médecine interne 
Pr. AGADR Aomar *     Pédiatrie 
Pr. AIT ALI Abdelmounaim *    Chirurgie Générale 
Pr. AIT BENHADDOU El Hachmia   Neurologie 



Pr. AKHADDAR Ali *     Neuro-chirurgie 
Pr. ALLALI Nazik     Radiologie 
Pr. AMINE Bouchra     Rhumatologie  
Pr. ARKHA Yassir     Neuro-chirurgie Directeur Hôp.des Spécialités 
Pr. BELYAMANI Lahcen    Anesthésie Réanimation 
Pr. BJIJOU Younes     Anatomie 
Pr. BOUHSAIN Sanae *    Biochimie-chimie 
Pr. BOUI Mohammed *    Dermatologie 
Pr. BOUNAIM Ahmed *    Chirurgie Générale 
Pr. BOUSSOUGA Mostapha *    Traumatologie-orthopédie 
Pr. CHTATA Hassan Toufik *    Chirurgie Vasculaire Périphérique 
Pr. DOGHMI Kamal *     Hématologie clinique  
Pr. EL MALKI Hadj Omar    Chirurgie Générale 
Pr. EL OUENNASS Mostapha*   Microbiologie 
Pr. ENNIBI Khalid *     Médecine interne 
Pr. FATHI Khalid     Gynécologie obstétrique 
Pr. HASSIKOU Hasna *    Rhumatologie 
Pr. KABBAJ Nawal     Gastro-entérologie 
Pr. KABIRI Meryem     Pédiatrie 
Pr. KARBOUBI Lamya    Pédiatrie 
Pr. LAMSAOURI Jamal *    Chimie Thérapeutique 
Pr. MARMADE Lahcen    Chirurgie Cardio-vasculaire 
Pr. MESKINI Toufik     Pédiatrie 
Pr. MESSAOUDI Nezha *    Hématologie biologique 
Pr. MSSROURI Rahal     Chirurgie Générale 
Pr. NASSAR Ittimade     Radiologie 
Pr. OUKERRAJ Latifa     Cardiologie 
Pr. RHORFI Ismail Abderrahmani *   Pneumo-Phtisiologie  
 
 
Octobre 2010  
Pr. ALILOU Mustapha     Anesthésie réanimation 
Pr. AMEZIANE Taoufiq*    Médecine Interne   Directeur ERSSM  
Pr. BELAGUID Abdelaziz    Physiologie 
Pr. CHADLI Mariama*     Microbiologie 
Pr. CHEMSI Mohamed*    Médecine Aéronautique  
Pr. DAMI Abdellah*     Biochimie-Chimie 
Pr. DARBI Abdellatif*     Radiologie 
Pr. DENDANE Mohammed Anouar   Chirurgie Pédiatrique 
Pr. EL HAFIDI Naima     Pédiatrie 
Pr. EL KHARRAS Abdennasser*   Radiologie 
Pr. EL MAZOUZ Samir    Chirurgie Plastique et Réparatrice 
Pr. EL SAYEGH Hachem    Urologie  
Pr. ERRABIH Ikram    Gastro-Entérologie 
Pr. LAMALMI Najat     Anatomie Pathologique 
Pr. MOSADIK Ahlam     Anesthésie Réanimation 
Pr. MOUJAHID Mountasșir*    Chirurgie Générale 
Pr. NAZIH Mouna*     Hématologie 
Pr. ZOUAIDIA Fouad     Anatomie Pathologique  



 
Décembre 2010  
Pr.ZNATI Kaoutar  
Mai 2012  
Pr. AMRANI Abdelouahed  Chirurgie pédiatrique 
Pr. ABOUELALAA Khalil *    Anesthésie Réanimation 
Pr. BENCHEBBA Driss *    Traumatologie-orthopédie 
Pr. DRIŞSI Mohamed *    Anesthésie Réanimation 
Pr. EL ALAOUI MHAMDI Mouna   Chirurgie Générale 
Pr. EL KHATTABI Abdessadek *   Médecine Interne  
Pr. EL OUAZZANI Hanane *    Pneumophtisiologie 
Pr. ER-RAJI Mounir     Chirurgie Pédiatrique 
Pr. JAHID Ahmed     Anatomie Pathologique 
Pr. RAISSOUNI Maha*    Cardiologie 
 

 * Enseignants Militaires  
 

Février 2013  
Pr. AHID Samir     Pharmacologie 
Pr. AIT EL CADI Mina    Toxicologie 
Pr. AMRANI HANCHI Laila    Gastro-Entérologie  
Pr. AMOR Mourad     Anesthésie Réanimation 
Pr. AWAB Almahdi    Anesthésie Réanimation 
Pr. BELAYACHI Jihane    Réanimation Médicale 
Pr. BELKHADIR Zakaria Houssain   Anesthésie Réanimation 
Pr. BENCHEKROUN Laila    Biochimie-Chimie 
Pr. BENKIRANE Souad    Hématologie 
Pr. BENNANA Ahmed*    Informatique Pharmaceutique 
Pr. BENSGHIR Mustapha *    Anesthésie Réanimation 
Pr. BENYAHIA Mohammed *    Néphrologie 
Pr. BOUATIA Mustapha    Chimie Analytique et Bromatologie 
Pr. BOUABID Ahmed Salim*   Traumatologie orthopédie 
Pr BOUTARBOUCH Mahjouba   Anatomie 
Pr. CHAIB Ali *     Cardiologie 
Pr. DENDANE Tarek     Réanimation Médicale 
Pr. DINI Nouzha *     Pédiatrie 
Pr. ECH-CHERIF EL KETTANI Mohamed Ali Anesthésie Réanimation  
Pr. ECH-CHERIF EL KETTANI Najwa  Radiologie  
Pr. ELFATEMI NIZARE    Neuro-chirurgie  
Pr. EL GUERROUJ Hasnae    Médecine Nucléaire 
Pr. EL HARTI Jaouad     Chimie Thérapeutique  
Pr. EL JAOUDI Rachid *    Toxicologie 
Pr. EL KABABRI Maria    Pédiatrie 
Pr. EL KHANNOUSSI Basma    Anatomie Pathologique 
Pr. EL KHLOUFI Samir    Anatomie 
Pr. EL KORAICHI Alae    Anesthésie Réanimation 
Pr. EN-NOUALI Hassane *    Radiologie 
Pr. ERRGUIG Laila     Physiologie 
Pr. FIKRI Meryem     Radiologie 
Pr. GHFIR Imade    Médecine Nucléaire 



Pr. IMANE Zineb     Pédiatrie  
Pr. IRAQI Hind     Endocrinologie et maladies métaboliques  
Pr. KABBAJ Hakima     Microbiologie  
Pr. KADIRI Mohamed *  Psychiatrie 
Pr. LATIB Rachida     Radiologie 
Pr. MAAMAR Mouna Fatima Zahra   Médecine Interne  
Pr. MEDDAH Bouchra     Pharmacologie 
Pr. MELHAOUI Adyl     Neuro-chirurgie 
Pr. MRABTI Hind     Oncologie Médicale  
Pr. NEJJARI Rachid     Pharmacognosie 
Pr. OUBEJJA Houda     Chirugie Pédiatrique 
Pr. OUKABLI Mohamed    Anatomie Pathologique 
Pr. RAHALI Younes     Pharmacie Galénique Vice-Doyen à la Pharmacie 
Pr. RATBI Ilham     Génétique 
Pr. RAHMANI Mounia     Neurologie 
Pr. REDA Karim *     Ophtalmologie 
Pr. REGRAGUI Wafa     Neurologie 
Pr. RKAIN Hanan     Physiologie 
Pr. ROSTOM Samira     Rhumatologie 
Pr. ROUAS Lamiaa     Anatomie Pathologique 
Pr. ROUIBAA Fedoua *   Gastro-Entérologie 
Pr SALIHOUN Mouna     Gastro-Entérologie 
Pr. SAYAH Rochde     Chirurgie Cardio-Vasculaire 
Pr. SEDDIK Hassan *     Gastro-Entérologie 
Pr. ZERHOUNI Hicham    Chirurgie Pédiatrique 
Pr. ZINE Ali *      Traumatologie Orthopédie  
 
 * Enseignants Militaires  
 
AVRIL 2013 
Pr. EL KHATIB MOHAMED KARIM*  Stomatologie et Chirurgie Maxillo-faciale  
 
 
MARS 2014  
Pr. ACHIR Abdellah     Chirurgie Thoracique  
Pr. BENCHAKROUN Mohammed  Traumatologie-Orthopédie 
Pr. BOUCHIKH Mohammed    Chirurgie Thoracique 
Pr. EL KABBAJ Driss *    Néphrologie 
Pr. EL MACHTANI IDRISSI Samira *   Biochimie-Chimie 
Pr. HARDIZI Houyam     Histologie- Embryologie-Cytogénétique 
Pr. HASSANI Amale *     Pédiatrie 
Pr. HERRAK Laila     Pneumologie 
Pr. JANANE Abdellah     Urologie 
Pr. JEAIDI Anass *     Hématologie Biologique 
Pr. KOUACH Jaouad*     Génycologie-Obstétrique 
Pr. LEMNOUER Abdelhay*    Microbiologie 
Pr. MAKRAM Sanaa *     Pharmacologie 
Pr. OULAHYANE Rachid*   Chirurgie Pédiatrique 
Pr. RHISSASSI Mohamed Jaafar   CCV 



Pr. SEKKACH Youssef*    Médecine Interne 
Pr. TAZI MOUKHA Zakia    Génécologie-Obstétrique  
 
DECEMBRE 2014  
Pr. ABILKACEM Rachid*    Pédiatrie 
Pr. AIT BOUGHIMA Fadila    Médecine Légale 
Pr. BEKKALI Hicham *    Anesthésie-Réanimation 
Pr. BENAZZOU Salma     Chirurgie Maxillo-Faciale 
Pr. BOUABDELLAH Mounya    Biochimie-Chimie 
Pr. BOUCHRIK Mourad*    Parasitologie 
Pr. DERRAJI Soufiane*    Pharmacie Clinique 
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Thyroidectomy is considered to be a common operative procedure in 

endocrine surgery. The most prevalent complications of thyroid surgery include 

hypocalcaemia and damage to the recurrent nerves. Hypocalcaemia occurs 

transiently in 20 to 30% of the time or in rare cases permanently in 1 to 4 % of 

the time. While damage to the recurrent .laryngeal.nerve. resulting. 

in.dysphonia.occurs.transiently.in.5.to.11%.of. 

operations.or.permanently.in.1.to.3.5%.of.operation.[1]. 

In addition post-operative hematoma and acute dyspnea are exceptional but 

life threatening complications in thyroid surgery. These complications cause a 

prolonged hospitalization but also increased cost of treatment [2], and for 

patients who eventually develop permanent hypocalcaemia, a life time 

supplement of calcium.  

Post thyroidectomy hypocalcaemia is due essentially to 

hypoparathyroidism which is the result of direct injury, obstruction of venous 

drainage, devascularization, or inadvertent excision of the parathyroid gland [3]. 

However normal postoperative response to stress including hemodilution and 

antidiuretic secretion also lowers total serum calcium levels [4;5]. Post 

operatative calcemia can either be asymptomatic specially if the calcium level is 

mildly reduced or can be symptomatic going from minor hypocalcemic signs 

such as Trousseau’s and Chvosteck’s Signs, muscle spasm and parasthesia to 

major complication resulting in hypocalcemic tetany. Hypocalcemic tetany is 

characterized by extensive spasm of skeletal muscle, involving especially the 

muscles of the extremity and larynx. In tetany, larynogspasm becomes so severe 

that the airway is obstructed and fatal asphyxia is produced [6]. 
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The traditional method for detecting post- operative hypocalcaemia include 

frequent monitoring of serum calcium or ionized calcium and the detection of 

hypocalcemic symptoms [7]. Postoperative phosphate could also be assessed as 

a biochemical factor as it varies in parallel to post-operative calcemia [8]. 

Nonetheless Intraoperative or early post-operative intact parathyroid hormone 

(iPTH) are reliable for predicting postoperative hypocalcaemia [9;10], however 

due to the cost and lack of availability the use iPTH is limited. Many endocrine 

surgeons are interested in predicting hypocalcaemia early to prevent serious 

complications and eventually begin treatment to hasten hospital discharge.  

The aim of this retrospective observational study was to determine the 

incidence of hypocalcaemia in patients undergoing different type of 

thyroidectomy for different pathologies, in order to determine which are the 

factors that could be used as predictive indicators of post-operative, transient or 

permanent hypocalcaemia. Thus helping us to prevent and manage them better.  
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I- PATIENTS:  

From January 2007 to December 2018, 461 patients underwent thyroid 

surgery at the surgical Department A in Ibn Sina Hospital for different thyroid 

pathologies. Patients with concomitant parathyroid pathology and renal failure 

are not included in our series. A retrospective study was conducted from the 

medical dossiers of the patients and computerized data when available. A data 

collection form that we specifically designed for our study was used (annex 1). 

Patients were admitted to the department through referrals or transfers from 

the endocrinology department or during consultations. Upon admission, they 

underwent; 

 Full medical interrogation;  

The patients were inquired about their age, gender, profession, type of 

medical Insurance, marital status, personal and family health background and 

evolution of current pathology. 

 Physical examination; 

 We proceeded with examination of the cervical region, the state of vocal 

cords (endoscopy or indirect laryngoscopy was performed for patients who had 

undergone cervical surgery or were presenting with dysphonia) and looked for 

the presence or absence of exophthalmoses. It will be completed with a full 

physical examination. 
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 Biological tests: 

All patients systematically get a blood cell count, serum electrolyte levels 

And thyroid function test (THS). Patients with TSH level bellow 0.5 mUI/L are 

considered to be hyperthyroid, and will go through preoperative preparation to 

reach euthyroidism before surgery.  

Preoperative calcemia and phosphorus levels were also systematic and we 

considered a preoperative hypocalcaemia a serum calcium level bellow 85mg/l.  

In addition, we measured calcitionin levels (suspicion of medullary thyroid 

cancer) and performed thyroid antibody tests (suspicion of Graves’ disease) 

according to the case. 

 Medical imaging tests: 

 Chest X-ray: Is systematic for all patients, we will look for direct 

and indirect signs of plunging goiter such as deviation of the trachea. 

It can also show pulmonary metastases if present. 

 Cervical ultrasound (US): All patients get systematically a cervical 

ultrasound. A thyroid gland is considered to be a large volume goiter 

on US if one of the measurements is >10cm. US allows to assert the 

nodule's existence, to measure it and to assess the context (goiter, 

auto-immune disease). US also allows quantitative risk stratification 

of malignancy using the TIRADS classification and later on EU-

TIRADS score (since 2009), which goes from 1 to 5 and defines the 

indications for fine-needle aspiration [11]. 
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 Scintigraphy: It should be reserved to low TSH patients. If the 

scintigraphy pattern shows the presence of diffuse thyroid 

overactivity with a homogeneous distribution of the tracer and 

reduced uptake in major salivary glands it is read as diagnostic for 

Graves’ hyperthyroidism. If the pattern shows a normal gland 

uptake, a decreased uptake, a unifocal or multifocal overactive areas 

with reduced or suppressed uptake in the remaining thyroid tissue it 

is consistent with autonomously functioning thyroid nodule(s) 

corresponding to non-Graves’ hyperthyroidism cases. 

 Cervical or Mediastinum CT scan: these imaging tests were 

indicated when patients present a plunging goiter with compression 

signs clinically or on thoracic radiology, to determine specifically the 

characteristics of the goiter. And if thyroid cancer has been 

diagnosed (EU-TIRADS 4 or 5 on US and malignancy on FNA) 

patients got a CT scan, it is used for staging and assessment of the 

extent of the malignant thyroid tissue. CT scan can be performed 

systematically in addition to the US for patients with a clinical 

suspicion of advanced disease. 
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 Fine needle aspiration biopsy (FNAB) was performed for patients with 

suspicious thyroid nodules. Thus all nodules above 20 mm (except non 

compressive EU-TIRADS 2 cysts), EU-TIRADS 4 nodules above 15mm and 

EU-TIRADS 5 nodules above 10 mm [12] will undergo FNA. According to 

Bethesda system [13] the cytology reports at our institution were classified as 

benign follicular nodule, malignancy, suspicious for malignancy, atypia of 

undetermined significance or follicular lesion of undetermined significance, 

follicular neoplasm or suspicious for a follicular neoplasm, non diagnostic or 

unsatisfactory. Furthermore cytologically indeterminate nodules are now 

subdivided into three categories; those with the highest indeterminate risk 

(suspicious for papillary carcinoma), intermediate (suspicious for a follicular 

neoplasm) or low indeterminate risk (atypia/follicular lesion of undetermined 

significance) [14].  

 

 

 

 

 

 

 

 

Fig. 1: Correlation between FNA cytology and histological diagnosis. [15;16]. 
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II- DIAGNOSIS: 

After assessment of the physical examination, biological and imaging test 

our patients were given a diagnosis.  

A- Multinodular goiter:  

The diagnosis of multinodular goiter (MNG) was retained in the presence 

of 2 or more clinically palpable nodules and/or the presence of at least 2 nodules 

on cervical ultrasound. 

If TSH level is bellow 0.5mUI/L it will indicate on the functional status of 

the nodules as hyper functioning, thus indicating it’s a toxic multinodular  

goiter [17]. 

B- Solitary Nodule: 

The diagnosis of solitary nodule (SN) was retained in there is only one 

nodule visible on cervical ultrasound. If TSH level is bellow 0.5mUI/L it will 

indicate that the nodules is hyper functioning resulting in toxic nodule. Patients 

with suspicious sonographic features (EU-TIRADS 4) will undergo FNA. 

Findings should be reported using the diagnostic categories outlined in the 

Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) [12;18]. 

C- Thyroid cancer: 

We suspect thyroid cancer in patients with risk factors for malignancy such 

as local or distant metastases of unknown origin, personal or family history of 

thyroid cancer, or irradiation before adolescence.  
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In addition clinically the presence of pain, dysphonia or hoarseness of the 

voice, rapid evolution of the pathology, nodule diameter > 4cm, firm nodules 

during palpation with inflammatory aspect, fixation to adjacent neck structures 

and presence of enlarged nearby lymph nodes suggest malignancy [19; 20]. 

On ultrasound we will look for characteristics of malignancy, such as 

ill-defined margin, irregular shape, hypoechogenicity, heterogeneity, 

absence of cystic lesion and/or the halo sign, the presence of calcification and 

invasion to adjacent organs [21 -22 23]. After US evaluation of the thyroid gland, 

US-guided FNAB was performed and malignant cytology will confirm the 

diagnostics. 

D- Graves disease: 

 Clinically we have the presence of hyperthyroidism signs: tachycardia, 

arrhythmia, palpitations, nervousness, anxiety and irritability, tremor, sweating, 

changes in menstrual patterns, increased sensitivity to heat, fatigue, muscle 

weakness, diffusely homogenous and vascular enlarged thyroid gland (goiter). 

Other symptoms may include pretibial myxoedema (thickening of the skin on 

the shins), and a condition caused by Graves ophtalmopathy; exophtalmos, it is 

bilateral, axial and symmetrical [24]. A clinical score may be used to quantify 

the clinical symptomatology and for follow-up examination [25]. 
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Fig. 2 : Endocrine ophthalmopathy (EOP) in a patient with Graves’  
disease. Proptosis, inflammatory signs (conjunctival injection, and palpebral edema  

and redness, lacrimal gland edema) and eyelid retraction are quite evident [26]. 
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On scintigraphy thyroid scans were read as diagnostic for Graves’ 

hyperthyroidism in the presence of diffuse thyroid overactivity with a 

homogeneous distribution of the tracer and reduced uptake in major salivary 

glands 

Blood tests show a raised T3 and T4 levels , low TSH, and the presence of 

TSH-receptor auto-antibodies [TRAb] , the dosage of TSH receptor antibodies is 

not systematic [27]. 
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III- SURGICAL INTERVENTIONS : 

A- Patients preparation : 

When the patient presents hyperthyroidism with low TSH levels 

(<0.5mUI/l) he will require a preoperative preparation related to their thyroid 

gland, to make sure the patient is euthyroid before the surgical intervention, on 

average the time preparation time is 6 weeks, thus the protocol for the patients at 

our department is based on the administration of: 

 Carbimazole (Dimazole®,Neomercazole® ) 3cp 3 times a day = 45-60 

mg/day  

 Propanolol (Avlocardyl®) ¼ a ½ cp 3 times a day= 30 to 60mg/day  

Clinical and biological monitoring is instituted until the TSH level is within 

normal range.  

 Additionally, all patients undergoing thyroidectomy will have their vocal 

cord function evaluated and documented prior to surgery if they present signs of 

compression, dysphonia and/or if it is an iterative surgical intervention [28]. 

Regardless of the pre-operative thyroid status all patients will have pre 

anesthetic evaluation. 

B- Surgical techniques:  

The technique we will describe refers to a capsular dissection with vessel 

suture ligation of a thyroid lobe, which initiates as a hemithyroidectomy but can 

be extended to a total thyroidectomy if indicated.  
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 Anesthesia:  

 Thyroidectomies are performed under general anesthesia with 

endotracheal intubation [29]. 

 Positioning: 

 The patient is placed in a supine position with the apex of the patient’s 

head at the top of the operating bed. To help extend the neck a shoulder roll or 

gel pad should be placed at the level of the acromion process of the scapula. 

Hyperextension of the neck should be avoided, and the head should be 

supported to provide maximal exposure of the surgical field without 

hyperextension. Apart from residual local neck pain, severe frontal or occipital 

headache, which may persist for several weeks postoperatively before 

resolution, may be consistent with hyperextension, irrespective of age [28]. The 

patient’s arms are gently tucked by either side. The bed is sufficiently moved 

away from their machines to provide a maximal work area. 

 Marking: 

After superficial palpation of the cervical region the following anatomic 

location will be marked with a marking pen: the thyroid notch, the cricoid 

cartilage, the superior edge of clavicles and the sternal notch. 
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 A curvilinear collar-type incision is placed transversally along the 

Langer’s line of the skin (length of between 6 cm and 8 cm) will be done 

approximately 2 cm or 2 finger-breadths above the superior edge of the clavicle 

and sternal notch. A 4 to 5 cm incision allows safe thyroidectomy in most cases 

and results in excellent cosmesis. However, patients with larger tumors or 

goiters or those with short necks will require a larger incision for optimal 

exposure. 

 
Fig.3: marking of the cervical region for incision [30]. 
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 Incision and exposure of the thyroid gland: 

The 1st incision which is a standard Kocher’s incision is made over the 

marked line as described in the marking sections. A #15 blade is used to incise 

through the epidermis and dermis. Using a Shaw scalpel (or monopolar cautery), 

dissection is carried through the subcutaneous fat to the platysma. Once the level 

of the platysma has been identified along the length of the incision, the platysma 

is incised. Using the double-pronged skin hooks and the Shaw scalpel (or 

monopolar cautery), subplatysmal flaps are elevated superiorly and inferiorly. 

After elevating the subplatysmal flaps, the thyroid retractor we will be inserted 

cautiously without lacerating or damaging the skin edges with the retractor. 

Once the strap muscles (sternohyoid and sternothyroid) and in the midline 

between the strap muscles the cervical linea alba is identified, using a Harmonic 

scalpel or monopolar cautery we will bluntly dissect through this fascia 

superiorly and inferiorly along the length of the sternohyoid muscle. In cases of 

large goiter or neoplasm, the strap muscles may be divided to aid exposure. 

Division of the strap muscles should be performed high (cephalad), because the 

innervation of the strap muscles occurs more inferiorly.  

Just deep to this dissection we find the thyroid gland, and the overlying 

fascia should be easily identified. 
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Fig.4: Cervical Lenea Alba [31]. 

The fully developed thyroid gland extends from the level of the fifth 

cervical vertebra to the first thoracic vertebra and is composed of 2 lateral lobes 

and a central isthmus with or without a pyramidal lobe (40-50%). It weighs 

about 30g, being somewhat heavier in females than in males [32]. The thyroid 

lies in the middle layer of the deep cervical fascia and is attached from its 

superior-medial aspect to the thyroid and cricoids cartilages via the anterior 

suspensory ligament. Berry’s ligament (ligament de Gruber), the posterior 

suspensory ligament connects the posterior-medial aspect to the first and second 

tracheal ring and the cricoid cartilage. The sternohyoid and sternothyroid 

muscles cover the thyroid gland anteriorly. Laterally the gland is related to the 

carotid sheath, which contains the common carotid artery, the internal jugular 

vein, and the vagus nerve. Posteriorly, the superior parts of the lobes of the 

thyroid are related to the longus colli (muscle long du cou) and longus capitis 
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muscles (muscle long de la tete). Medially, the superior part of the thyroid is 

related to the larynx and laryngopharynx, which includes the cricothyroid and 

inferior pharyngeal constrictor muscles and the thyroid and cricoid cartilages. 

Medially, the inferior part of the thyroid is related to the trachea and the 

esophagus. 

 The tubercle of Zuckerkandl (tubercule de Zuckerlandl) extends off of the 

posterior and lateral aspect of the thyroid lobes [33;34]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5: The Thyroid gland and its relations at the level of the thyroid cartilage; Color 
enhancement demonstrates major arteries (red), veins (blue), and nerves (yellow). Note the 
close relationship of the superior pole of the thyroid gland with the carotid sheath and 
sympathetic chain [35]. 
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Fig. 6: Thyroid gland and its relations at the level of the third tracheal ring. Note the 
posteromedial relationships of the thyroid gland with the recurrent laryngeal nerve and middle 
thyroid veins. The thoracic duct (green) is atypically dilated close to where it joins the left 
internal jugular and subclavian veins. The inferior thyroid artery follows a looping course. In 
this image it is seen superior to its origin from the thyrocervical trunk of the subclavian artery. 
It will loop superiorly and medially before descending to join the thyroid gland near the 
recurrent laryngeal nerve. An inferior right parathyroid gland (orange) is evident near the 
recurrent laryngeal nerve and middle thyroid veins. Major nerves (yellow), arteries (red), and 
veins (blue) are indicated [34]. 
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 Releasing the superior pole: 

 Once the thyroid gland is identified, attention should be turned to a single 

lobe. Using the Richardson retractors and blunt dissection, capsular dissection 

should be carried to the lateral aspect of the thyroid lobe, where it meets the 

carotid sheath fascia. Once the lateral border of the dissection has been 

performed, the carotid artery identified, blunt dissection may be carried out 

superiorly. 

 At the superior pole, care should be taken to dissect the overlying strap 

muscles off of the thyroid gland without injuring the subcapsular vessels. Next, 

the cricothyroid space should be identified and dissected. By retracting the 

thyroid inferiorly and medially, the strap muscles superiorly and laterally, the 

surgeon can allow for maximal visualization of the superior pole of the thyroid. 

After dissecting both laterally and medially (cricothyroid space) to the superior 

pole, the superior pedicle can be divided using a Harmonic scalpel, clips, or ties. 

Care should be taken to avoid injuring the external branch of the superior 

thyroid nerve [36;37].  

 

Fig 6: Exposure of the superior pole [30]. 



 

21 
 

In order to avoid any injury to the arteries while releasing the superior pole 

the surgeon should be well familiarized with blood supply of the thyroid gland. 

The thyroid gland has the greatest blood supply per gram of tissue, the 

significance is that homeostasis is a major problem of thyroid surgery [38]. The 

arterial supply is bilateral from both the external carotid system, through the 

superior thyroid artery, and the subclavian system, through the inferior thyroid 

branch of the thyrocervical trunk. There may be a single thyroid ima artery 

(artère thyroïdienne moyenne de Neubauer) that arises from the brachiocephalic 

artery, the thyroide ima artery (also known as thyroid artery of Neubauer ) can 

provide an arterial supply through the inferior border of the isthmus in 2-12% of 

patients [39]. It branches from either the innominate, subclavian, right common 

carotid, internal mammary, or the aortic arch.  

The inferior thyroid artery takes a looping course. It ascends along the 

anterior scalene muscle. It turns medially to pass posteriorly to the carotid 

sheath and usually posteriorly to the sympathetic trunk as well. It descends 

along the longus colli to reach the inferior pole of the thyroid. There it passes to 

the thyroid either anteriorly or posteriorly to the recurrent laryngeal artery. At 

the thyroid, the artery branches into superior and inferior branches. The superior 

branch ascends on the posterior part of the gland to anastomose with the 

posterior branch of the superior thyroid artery. The inferior branch supplies the 

inferior part of the gland as well as the inferior parathyroid glands. The inferior 

thyroid artery may be absent on either side. There is evidence that there are 

anthropologic differences in the incidence of thyroid ima arteries, as well as in 

the symmetric origin of the superior thyroid arteries [40]. 
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Fig. 7 : Arterial supply of the thyroid derived from the four main vessels of the  gland. Note 

the anterior and posterior divisions of the superior artery.  The inferior thyroid artery comes 

from a posterolateral position to enter  the thyroid gland close to the recurrent laryngeal nerve 

[34]. 

 

 Identifying the parathyroid glands: 

Once the dissection of the posterior part of the thyroid lobe begins, the 

surgeon and assistant residents should be vigilant in identifying the parathyroid 

glands. There are normally two pairs of parathyroid glands, located along the 

posterior aspect of the thyroid gland, the superior parathyroid glands normally 

lie at the level of the middle third of the thyroid, found cephalad to the tubercle 

of Zuckerkandl and can also be found adjacent to the superior pole. While the 

inferior parathyroid glands lies at the level of the inferior third of the thyroid, 

usually located in a 1 cm radius around the inferior pole of the thyroid gland and 

almost always anterior to the plane of the recurrent laryngeal nerve. Accessory 
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parathyroid glands, occur 3-7% and fewer than 4 glands are present in 3-6% of 

patients [41]. Aberrant or ectopic glands can also be present if the glands 

descend incompletely or too far. Possible locations for parathyroid glands 

include the anterior or posterior mediastinum, carotid bifurcation, as well as the 

retroesophageal, retropharyngeal, or retrolaryngeal regions [42]. 

Generally, the superior parathyroid glands are supplied by the inferior 

thyroid artery, the superior thyroid artery, or both. Anastomotic connections 

within the thyroid allow both vessels to contribute, especially to the superior 

parathyroid glands. A number of methods have been advocated for localizing the 

glands. These include ultrasonography [43], intraoperative methylene blue [44], 

and technetium sestamibi scans [45].  

 

 

 

 

 

 

 

 

Fig. 8 : Possible localizations of ectopic parathyroid adenomas. Most of them are surgically 

accessible by a regular cervicotomy [34]. 
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After identifying the glands, they should be carefully dissected from the 

thyroid and left in the thyroid bed. In the event of accidental avulsion of a 

parathyroid gland or compromising its blood supply, the affected parathyroid 

gland will be removed and placed within a specimen cup on ice or saline. The 

surgeon will then consider auto-transplantation of the gland in the 

sternocleidomastoid muscle [46]. 

 On an another note parathyroid incidentaloma which is an enlarged 

parathyroid glands discovered at the time of surgery, will be removed as it may 

represent an early pathological stage of a hyperfunctioning parathyroid glands, 

before biological findings [47;48]. Other normal parthyroid glands will be 

preserved [49]. 

 Identifying the recurrent laryngeal nerve: 

 External Laryngeal Nerve 

 The external laryngeal is a division of the superior laryngeal nerve, a 

branch of the vagus. This nerve supplies the cricothyroid muscle. Since this 

muscle is involved in movements of the vocal apparatus, damage to the nerve 

will impair phonation. The nerve may run near the superior pole of the thyroid 

on the way to its target. The external laryngeal nerve is frequently entrapped in 

the vascular pedicle that transmits the superior thyroid vessels. Consequently the 

nerve may be injured during the ligation of these vessels [50]. 
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 Recurrent Laryngeal Nerve 

 The recurrent laryngeal nerve, a branch of the vagus, supplies the 

remainder of the laryngeal musculature as well as sensation on and inferior to 

the vocal folds. On the right side, the nerve loops posteriorly to the subclavian 

artery to ascend obliquely until it reaches the tracheoesophageal groove near the 

inferior extent of the thyroid. On the left side the nerve loops posteriorly to the 

arch of the aorta and ascends to the larynx in the tracheoesophageal groove. The 

nerve may divide into a number of branches that also supply the trachea and 

esophagus [51]. The nerve has a very close relationship with the inferior thyroid 

artery, where it might lie either anteriorly or posteriorly to the vessel. Because 

the left inferior thyroid artery may be absent in 6% of individuals, the 

identification of the recurrent laryngeal nerve may be more complicated [52]. 

The nerve may also be closely related to or within the ligament of Berry 

(ligament de Gruber). Care must be taken in both retraction and division of the 

ligament to ensure that the nerve is preserved. There are some cases where the 

nerve may run through the substance of the gland [53;54]. 
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Fig. 9: Inferior thyroid/recurrent laryngeal nerve relationship [30]. 

 

In a small number of individuals (approximately 1%) the right subclavian 

artery arises distally from the arch of the aorta [55]. As a consequence the right 

recurrent laryngeal nerve is not pulled into the thorax by its relationship with the 

subclavian artery. This non-recurrent right laryngeal nerve passes directly to the 

larynx posterior to the common carotid artery. It runs parallel to the inferior 

thyroid artery and can ascend for a short distance in the tracheoesophageal 

groove [34]. It is, therefore, at risk for injury during surgery. 
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Fig. 10 . Schematic dorsal view shows the course of the inferior laryngeal nerve in relation 
to the inferior thyroid artery, the thyroid gland, and the parathyroid glands [34] 

The vagus nerve and sympathetic trunk are within or closely related to the 

carotid sheath. The vagus nerve may receive some of its blood supply from the 

inferior thyroid artery [53]. Consequently, the artery should not be legated too 

close to its origin. Lymph node dissection along the carotid artery and near the 

vertebral artery or any manipulation near the superior pole of the thyroid gland 

should also be performed with care to ensure that the cervical sympathetic chain 

ganglia are not damaged or removed. 
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Variations in the anatomy and location of the recurrent laryngeal nerves 

(RLNs) can exist. During surgery, a few anatomic landmarks can assist in 

identification of the nerves. The Tubercle of Zuckerkandl marks the 

posterolateral aspect of the thyroid lobe and is most often found lateral to the 

recurrent laryngeal nerve. The tubercle can be found in 80% of thyroids and 

when found can lead directly to the recurrent laryngeal nerve, as 93% of the 

nerves are found medial to this tubercle [56;57]. Most often, the nerve is found 

in a groove between the tubercle and the lobe of the thyroid gland [58].  

The left and right nerve follow closely with the course of the inferior 

thyroid artery, and this landmark can also help identify the nerve. While 

comparing the identification of the nerve from a superior-to-inferior approach 

(from its insertion into the larynx) to an inferior-to-superior approach 

(identification at the inferior pole) a lower rate of hypoparathyroidism was 

found using the superior to inferior approach for identifying the RLN. However, 

while this was a prospective trial,  

It was not randomized and could be confounded by both surgeon 

preference/experience and the indication for the thyroidectomy [59]. 

 Removal of large thyroid tumors may require division of the infrahyoid 

muscles. Care must be taken to identify the branches of the ansa cervicalis that 

supply these muscles. The course of the ansa as it descends from the hypoglossal 

nerve is highly variable. Normally, a superior division of the muscles will ensure 

the preservation of the nerve supply. 
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Once the nerve is identified anatomically, its identity and integrity may be 

confirmed with nerve stimulation if the material is available. The course of the 

nerve should be bluntly dissected using the Reinhoff or a right angle clamp.  

A sufficient portion of the nerve should be dissected to ensure its safety 

during dissection and removal of the thyroid gland.  

 Removing the thyroid gland: 

After identifying the recurrent laryngeal nerve, the thyroid gland can be 

removed. Berry’s ligament (ligament de Gruber) defines the posterolateral 

attachment of the thyroid gland. Blunt dissection can be used to further expose 

this fascial attachment. Then a harmonic scalpel can be used to transect the 

ligament. Usually a minimal amount of thyroid tissue is left adjacent to the 

entrance of the recurrent laryngeal nerve into the larynx, to reduce the risk of 

injuring the nerve. 

If the patient is undergoing a total thyroidectomy, attention should first be 

turned to the opposite thyroid lobe and recurrent laryngeal nerve. Once the 

entire specimen has been dissected and is only attached posteriorly to the 

pretracheal fascia, it can be removed. The removed specimen will be inspected 

and sent to the anatomopathology department [60]. 

 Closure: 

A selective bipolar cautery is used to obtain hemostasis in the thyroid bed 

which is imperative, especially in the vicinity of the recurrent laryngeal nerve. A 

thin layer of thrombin mesh may be applied to the superior aspect of the bed. A 

suction drain is placed. The neck is then closed in a layered fashion with special 

attention to a meticulous skin closure for esthetical reasons [59].  
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After the surgery the extracted tissue will be sent to the anatomical 

pathology department to determine the malignant or benign characteristics, thus 

confirm the pathology diagnosis (cancer, multinodular goiter, Solitary Nodule or 

Graves Disease). 

 Overview : Type of interventions; 

According to the Diagnosis the surgeons performed either: 

- lobectomy or hemithyroidectomy ,which consists of a surgical 

removal of a thyroid lobe with the isthmus. It could afterward be 

expanded to a total thyroidectomy by using the same surgical 

technique on the opposite side. 

- Total Thyroidectomy (Subtotal thyroidectomy), which involves the 

surgical removal of all or part of the thyroid gland  

Concerning Subtotal thyroidectomy, in which both lobes are removed 

except for a small amount of thyroid tissue (on one or both sides), it used to be 

done in our department however it is no longer done since 2004. Because a 

study [61] conducted in 2004 in our department comparing total thyroidectomy 

versus subtotal thyroidectomy found that; there was no difference between the 

two interventions when it came to post thyroidectomy complications rates. 

- Iterative completion thyroidectomy, which involves removing the 

remaining thyroid tissue after a patient has had a previous partial thyroid 

resection (i.e. lobectomy). It may be done years later or it may be done soon 

after a lobectomy (within the next week after the 1st intervention).  
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In our study we classified the types of interventions into 2 groups; as 
bilateral thyroidectomy which includes total thyroidectomy and iterative 
completion thyroidectomy, and unilateral thyroidectomy which included 
hemithyroidectomy.  

 Other Considerations:  

 Substernal goiter:  

The technique and approach for removing these goiters is very similar to a 
conventional thyroidectomy. Due to the fact that these goiters originate in the 
neck, they rarely have a mediastinal blood supply. Most often, removing 
substernal goiters does not require a sternotomy. Instead, they can be removed 
by digital dissection along the thyroid capsule. 

 Reoperative /revision thyroid surgery:  

For patients with previous thyroidectomy intervention we usually reopen 
the same incision made during the 1st operation. If significant scarring exists, 
one can consider using a trap door technique, in which dissection is carried from 
the lateral border of the thyroid medially to the central compartment. 

 Lymph nodes dissection: 

The current American Thyroid Association Guidelines for the management 
of differentiated thyroid cancer now call that a staging/prophylactic level 6 
lymph node dissection for all patients undergoing thyroidectomy for thyroid 
carcinoma should be considered [62]. Thus on one hand patients with suspicious 
images on US (EU-TIRADS 4c and 5) with the presence of lymph nodes, and 
patients with FNAB Betsheda category 5 and 6 got systematically bilateral 
lymph node dissection. On the other hand, lymph node dissection was also done 
during intervention if lymph nodes were discovered during surgery. 
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The neck is conventionally divided into 6 levels (Level VII is in the 

superior mediastinum); 

- Level I is bound by the body of the mandible above, the stylohyoid 

muscle posteriorly, and the anterior belly of the contralateral digastric muscle 

anteriorly. The revised classification uses the posterior margin of the 

submandibular gland as the boundary between Levels I and II as it is clearly 

identified on ultrasound, CT, or MRI. Level I is subdivided into Level Ia, 

(submental triangle) which is bound by the anterior bellies of the digastric 

muscles and the hyoid bone, and Level Ib (submandibular triangle). 

- Level II extends between the skull base and hyoid bone. The posterior 
border of the sternocleidomastoid defines its posterior border. The stylohyoid 
muscle (alternately the posterior edge of the submandibular gland) defines its 
anterior border. The accessory nerve (XIn) traverses Level II obliquely and 
subdivides it into Level IIa (anterior to XIn) and Level IIb (behind XIn). 

- Level III is located between the hyoid bone and the inferior border of the 
cricoid cartilage. The sternohyoid muscle marks its anterior limit and the 
posterior border of the sternocleidomastoid its posterior border. 

- Level IV is located between the inferior border of the cricoid cartilage and 
the clavicle. The anterior boundary is the sternohyoid muscle, and the posterior 
border is the posterior border of sternocleidomastoid. 

- Level V is bound anteriorly by the posterior border of the 
sternocleidomastoid, and posteriorly by the trapezius muscle. It extends from the 
mastoid tip to the clavicle and is subdivided by a horizontal line drawn from the 
inferior border of the cricoid cartilage into Level Va superiorly, and Level Vb 
inferiorly. 
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- Level VI is the anterior, or central, compartment of the neck. It is bound 

laterally by the carotid arteries, superiorly by the hyoid bone, and inferiorly by 

the suprasternal notch. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11: Classification of cervical nodal levels [63]. 

 

Neck Dissection Classification ; Neck dissection operations are classified 

according to the cervical lymphatic regions that are resected. It has been 

proposed that neck dissections be more logically and precisely described and 

classified by naming the structures and the nodal levels that have been resected 

[64]. 
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Fig. 12 : Common types of neck dissection [63]. 

Selective neck dissection (SND): is done for N0 necks (no clinical evidence 

of neck nodes) or for very limited cervical metastases. Central neck dissection 

encompasses only Level VI.  

 Comprehensive or therapeutic neck dissection: involves surgical clearance 

of Levels 1-V and may either be a radical (RND) or modified (MND) neck 

dissection. RND includes resection of sternocleidomastoid muscle (SCM) and 

accessory nerve (XIn) and internal jugular vein (IJV). MND preserves SCM 

and/or XIn and/or IJV. MND type I entails preservation of 1/3 (usually XIn), 

MND type II entails preservation of 2/3 (usually XIn and IJV), with MND type 

III all 3 structures are preserved. MND type II is most commonly done and is 

oncologically acceptable in the absence of adherence of cervical nodal 

metastases to XIn or IJV. 

Extended neck dissection: includes additional lymphatic groups (parotid, 

occipital, Level VI, mediastinal, retropharyngeal) or non-lymphatic structures 

(skin, muscle, nerve, blood vessels etc.) not usually included in a comprehensive 

neck dissection. 
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C- Throidectomy indications: 

In general thyroidectomy is indicated as a 1st intention therapy (after 
euthyroidism is reached) for a young patient presenting a large volume goiter 
with compression signs and/or severe hyperthyroidism or as a secondary 
treatment after inefficiency or complication of the medical treatment (toxic 
effect of the anti thyroid drugs [65]) of thyroid pathologies. 

Thyroidectomy is usually performed for the following reasons;  

- As therapy for symptomatic thyroid masses or goiters; severe 
hyperthyroidism, cardiovascular complications and severe graves 
ophtamopathy not responding to medical tratement [66]. 

- To establish a definitive diagnosis of a mass when cytologic analysis 
after fine-needle aspiration biopsie (FNA) is either non diagnostic, 
equivocal, or indeterminate. 

- To treat malignant thyroid tumors (thyroid cancer) [67]. 

- For patients with compressive symptoms including dysphagia, 
dyspnea, shortness of breath, and/or hoarseness, to alleviate pressure 
symptoms or respiratory difficulties associated with a benign or 
malignant process.  

- To remove large substernal goiters and sometimes for aesthetic 
concerns due to a goiter may also be an indication for thyroidectomy. 

When it comes to the type of intervention: Total thyroidectomy is indicated 
for large volume multinodular goiters, Graves’s disease that did not respond to 
medical treatement and thyroid cancer. It will be completed with a bilateral neck 
dissection for thyroid cancer. Isthmo-lobectomy on the other hand is indicated 
for benign solitary nodule. Homolateral neck dissection might be indicated if 
lymph nodes are present. 
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IV- POST SURGICAL PROCEDURE : 

A- Clinical monitoring  

Patients are monitored twice daily. Clinically we will supervise; the pulse, 

blood pressure, breathing, temperature, the state of the wound (detect a wound 

infection), presence of hematomas and the state of the drainage probe.  

We will also look for post-operative hypocalcaemia signs such as: 
numbness, tingling of the fingers and toes, intense anxiety occurring soon after 

surgery. Chvostek’s sign; which is the increased irritability of the facial nerve, 

manifested by twitching of the ipsilateral facial muscles on percussion over the 

branches of the facial nerve. Nevertheless Chvosteck’s sign is not a specific sign 

of hypocalcemia, some studies show that individuals with normocalcemia or 

hypercalcemia were significantly more likely to have a positive Chvostek sign 
than individuals with hypocalcaemia [68]. 

We will check for dysphonia as well by evaluating the patient’s voice. 

B- Biological monitoring  

Post operatively we analyzed serum calcium and phosphorus levels on Day 

1 (24h) and Day 2 (48h). For patients whose calcium level is bellow 70mg/l 

and/or phosphorus level over 60 mg/l we systematically do a dosage of the PTH 
level. 

We consider as post thyroidectomy hypocalcaemia patients who presented 

calcemia level < 80 mg/l (<2 mmol/l), on one of the 2 consecutive dosages done 

on day1 and day 2 postoperatively. For patients with hypocalcaemia on day 1 or 

day 2 we will proceed to measure serum calcium level on day 5, day 10, day 15, 

day 30, 3rd month, 6th month, 9th month and 12th month.  
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 Hypocalcaemia treatment: 

Post-operative replacement therapy was given upon observation of clinical 

hypocalcaemia symptoms no matter the calcium level or if calcium levels was 

below 70mg/l with or without clinical symptoms, thus; 

- If calcium level is between 75mg/l and 80mg/l without clinical 

hypocalcaemia symptoms, we do not give any replacement treatment. 

- If serum calcium is < 80 mg/l with hypocalcaemia symptoms then we 

give calcium gluconate (Rocaltrol ®)500mg 2 to 3 times /day, if its 

bellow 75mg/l we add vitamin D (Unalpha® )0.25 ug/j. If its bellow 

70 mg/l or for patients with severe hypocalcaemia symptoms, we 

increase the Unalpha up to 1 ug/j.  

For patients who presented hypocalcemic tetany it requires intravenous 

calcium than eventually the treatment is oral. 

 Thyroid hormones: 

Hormonal replacement therapy for thyroid hormones will also be started, 

thus we start systematically with Levothyroxine 125ug/day. 

 Dysphonia treatment:  

Patients who presented post-operative dysphonia were given steroids; 

prednisone 60mg/j. Speech therapy will proceed as soon as possible. In addition 

laryngoscopy will be performed when the state of the patients allows it. 
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 Hematomas and hemorrhages: 

Patients who present post-operative hematomas or hemorrhages will 

undergo emergency reintervention to relieve pressure. If it’s an absolute 

emergency, it could be done at the bed of the patient until we get the patient to 

the operating room. 
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V- FOLLOW UP : 

The follow up of patients that underwent surgical thyroid intervention is 

done regularly through consultations, (which are done on a specific day of the 

week). All patients were monitored minimum up to 12 months after their 

surgery, thus theses consultations allow us to; 

-Do a follow up on a postoperative hypocalcaemia with repeated control of 

serum calcium level to determine if it is a transient or permanent hypocalcaemia. 

We consider as transient hypocalcaemia, patients who presented calcemia level 

< 80 mg/l on 2 consecutive dosages at J1 and J2 postoperatively but eventually 

normalized their calcium levels before 12 months without the need of 

replacement therapy for at least 1 month. We considered permanent 

hypocalcaemia; the need to maintain calcium supplementation for more than 12 

months after surgery and readjust the dosage of the replacement treatment 

according to the severity of the symptoms and calcemic level. 

- Do a follow up on a post-operative dysphonia and determine as well if its 

transient or permanent, we considered it to be permanent if the dysphonia 

persisted after 12 months post-surgery. We can also asses the progression of the 

speech therapy and for some patient, consider the possibility of a surgical 

intervention to treat the dysphonia.  

- Readjust the replacement treatment (Levothyrox®) that were instituted to 

replace the thyroid function based on the TSHus level .We do a clinical and 

biological check up every 6 to 8 weeks and dosage is adjusted accordingly to the 

TSH level by increasing or decreasing by 25ug/j . 
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VI- STATISTICS: 

 To conduct this study we used Excel and SPSS version 13.0 2006. 

Qualitative variables are represented by frequencies and percentages. 

Quantitative variables are represented in means +/- standard deviation (SD) or 

medians with interquartile ranges (IQR), the Kolmogorov-Smirnov test was used 

to assess the normality of the data distribution. Means were compared using the 

independent T test when the quantitative variables were independent and the 

paired sampled T test when they were dependent of a factor. Differences in 

frequencies between groups and statistical significance of the different factors 

were calculated using Fisher’s exact test or CHI 2. Variables with p value < 0.2 

were selected for use in the multivariate analyses. Multivariate analysis was 

performed by a multivariate binary logistic regression model by means of a 

forward stepwise method. Odds ratio and 95% CI for each variable and a p value 

<0.05 was considered statistically significant.  
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I-  DESCRIPTIVE STATISTICAL ANALYSIS: 

A- Patients demography: 

From January 2007 to December 2018, 461 patients underwent surgical 

thyroid interventions at the surgical Department “A” in Ibn Sina Hospital, 

Rabat, for different thyroid pathologies. In our series; 291 patients (63.1%) 

underwent thyroidectomy for Multi nodular goiter, 62 patients (13.4%) for 

Solitary Nodule, 82 patients (17.8%) for thyroid cancer and 26 patients (5.6%) 

for Graves’s disease. 

 

Fig.13 : distribution of patients according to the thyroid pathology diagnosis (n=461). 
 

 Women represent 89.2% (411 female patients) versus male patients who 

represent 10.8% (50 male patients). 

In our study the patients’ age varies from a minimum of 18 years old to a 

maximum of 88 years old, with a mean age of 48 years old (+/- 14.3 years). 
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Fig. 14 : Distribution of patients according to age. 
  

While assessing the patients’ health background, we found that in our 

series 75 patients (16.3%) had hypertension and 38 patients (8.2%) were 

diabetic. 

In addition 74 patients (16.1 %) already underwent surgical interventions in 

relation with the thyroid gland. Concerning the initial intervention, out of the 74 

patients 49 patients (66.2%) underwent a unilateral intervention; 4 of the 

patients (8.2%) underwent an enucleation and 45 of the patients (91.8%) 

underwent hemithyroidectomy (4 patients (8.2%) for solitary nodule, 23 patients 

(46.9%) for multinodular goiter and 22 patients (44.9%) for thyroid cancer). 
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Twenty five patients (33.8%) underwent a bilateral intervention; 7 of the 

patients (28%) underwent subtotal thyroidectomy and 18 of them patients (72%) 

underwent total thyroidectomy (22 patients (88%) for thyroid cancer and 3 

patients (12%) for multinodular goiter). 

B-  Preoperative Clinical, Biochemical And Imaging Tests Features: 

1- Clinical features: 

 During admission 57 patients (12.4%) were asymptomatic and 404 patients 

(87.6%) were symptomatic. The symptoms included; compression signs 

(dysphonia, dyspagia, dyspnea ), thyroid enlargement causing a lump in the 

neck, cervical pain, hyperthyroidism signs ( tachycardia nervousness and 

irritability, heart palpitations, heat intolerance and increased sweating, tremors, 

weight loss with increase in appetite, frequent bowel movements…) and 

exophatlmos . 

 Thus; 256 patients presented cervical tumefaction, 132 patients had 

compression signs, 50 patients presented cervical pain and 147 patients 

presented hyperthyroidism signs.  

 

Fig. 15 : Distribution of patients according to clinical status (n=461). 
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2- Biochemical factors: 

All patients got their TSH, calcium and phosphorus measured 

preoperatively. One hundred and forty three patients (31.0%) with TSH bellow 

0.5mUI/l are considered to have hyperthyroidism and received preoperative 

treatment until euthyroid status was reached. Three hundred and twelve patients 

(67.7%) had a THS within the normal range, and for 6 patients (1.3%) we don’t 

have any information regarding any preoperative biochemical results in their 

medical dossier.   

In addition out of 279 patients, 14 (5%) patients presented preoperative 

hypocalcaemia (calcemic level <85mg/l), 265 (95%) patients had normal 

calcemia level. Out of the 14 patients with preoperative hypocalcaemia, 12 

(85.7%) were women and 2 (14.3%) were male. Furthermore out of the 14 

patients, 8 of them (57.1%) had preoperative hyperthyroidism and 6 of them 

(42.9%) had normal TSH levels. Concerning the diagnostic 8 patients (57.2%) 

had MNG, 3 patients (21.4%) had thyroid cancer and 3 patients (21.4%) had 

solitary nodule. 

 
Preoperative 

calcemia in mg/l 
Preoperative 

phosphorus in mg/l 
N Valid 280 251 
  Missing 181 210 
Mean 92.0549 35.0325 
Median 92.0000 34.0000 
Std. Deviation 5.37465 7.73768 
Minimum 62.00 20.00 
Maximum 113.00 90.00 

 
Tab I : Preoperartive calcemia and Phosphorus levels. 
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3- Imaging tests factors: 

 Cervical Ultrasound (US) : 

 US were done for 411 patients; 20 patients (4.9%) had a large volume 

goiter and 306 patients (74.4%) had a normal volume thyroid gland. For 85 

patients (20.7%), we do not have any information of the thyroid gland 

measurements on the US interpretations. Lymph nodes were visible for 68 

patients (16.5%). 

 
 a. 
  
 

  
b. c. 

Fig 16 : a; Distribution of patients according to ultrasound results (n=461); b: thyroid volume 

(n=411), c: Lymph Nodes on ultrasound (n=411).  
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 Thoracic Radiology : 

All the patients got systematically a thoracic radiology; 58 patients (12.6%) 

presented signs of compression (trachea deviation) and 403 (87.4%) patients had 

normal thoracic radiology. 

 CT scan : 

 In our study population, 49 patients (10.8%) got a CT scan. Twenty four of 

them had plunging goiter, 23 of them had suspicious images on US (EU-

TIRADS 4, EU-TIRADS 5) and 2 patients presented clinically advanced 

pathologies. 

 

49.00% (24)

46.9 % (23)

4.1% (2)
Plunging goiter

Suspicious lesion

Other

 

Fig 17 : Distribution of patients according to CT scan results (n=49). 
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 Thyroid scintigraphy:  

Patients with hyperthyroidism signs with TSH level bellow 0.5mUI/l got a 

thyroid scintigraphy. Thus 140 patients (30.4%) got a thyroid scintigraphy. 

 

 

Fig 18 : Distribution of patients according to thyroid scintigraphy results (n=140). 
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4- Cytology tests : 

Sixty seven patients (14.6%) patients who had suspicious nodules clinically 

or/and on imagery (>20mm, euTIRADS4-5) got a FNAB.  

 

 

Fig 19 : Distribution of patients according to FNAB results (n=67). 

 

C- Surgical procedure features : 

1- Type of intervention: 

For our study we divided our patients into two groups; 1st group includes 

patients who underwent unilateral intervention (isthmo-lobectomy) which is 53 

patients (11.5%). The 2nd group includes patients who underwent bilateral 

intervention (total thyroidectomy for 359 patients or iterative completion 

thyroidectomy for 49 patients) which is 408 patients (88.5%).  
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For patients who already had undergone thyroidectomy prior to this current 

intervention; 4 out of the 49 patients who underwent unilateral intervention 

benefited from enucleation; 1 patient got a hemithyroidectomy and the 3 patients 

underwent totalisation. The rest of the 45 patients who had undergone 

hemithyroidectomy all underwent totalisation of the previous thyroidectomy. 

Out of the 25 patients who had undergone bilateral intervention for the iterative 

intervention, 10 had lymph nodes dissection, 14 patients underwent remnant 

tissue resection and 1 patient had both lymph nodes dissection and remnant 

tissue resection.  

 

  

Fig 20 : Distribution of patients according to the type of surgery (n=461). 
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2- Detection of the recurrent nerves : 

 Gender 
Prior thyroid 

surgery 

Preoperative 

hyperthyroism 
Diagnosis 

Location 

of the RN 

Post-operative 

dysphonia 

Patient 1 Female Yes Yes 
Thyroid 

cancer 
Right No 

Patient 2 Female No Yes MNG Left Yes 

Patient 3 Female No No MNG Right No 

Patient 4 Female No No MNG Left No 

Patient 5 Female No Yes 
Thyroid 

cancer 
Right Yes 

Tab II: Characteristics of the 5 patients undergoing total thyroidectomy with suspected 

peroperative lesion of the recurrent nerve. 

Out of the 408 patients who underwent bilateral intervention; for 341 

patients (83.6%) both recurrent nerves were seen, for 66 patients (16.2%) only 1 

recurrent nerve was seen and for 1 patient (0.2%) none of the recurrent nerves 

were seen. Thus 770 recurrent nerves were dissected and 5 nerves are suspected 

to have lesion.  

Out of the 53 patients who underwent unilateral intervention all 53 

recurrent nerves were seen and preserved. 

3- Parathyroid glands (PTG) 

 PTG Detection  

 Detection of the parathyroid glands was systematic during intervention, the 

ideal being 2 or more glands detected. 
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For the 408 patients undergoing bilateral intervention; 6 patients (1.5%) 
had none of the PTGs seen during intervention, 25 patients (6.1%) had 1 PTG 
seen, 75 patients (18.4%) had 2 PTGs seen, 46 patients (11.3%) had 3 PTGs 
seen and 256 patients (62.7%) had all 4 PTGs seen during surgery. In total 1337 
PTGs were seen during intervention. 

For patients undergoing unilateral intervention 1 PTG was seen for 11 
patients (20.8%) and 2 PTGs were seen for 42 patients (79.2%), thus 95 PTGs 
were seen. 

So in total during the 461 thyroidectomies done in our department 1432 
PTGs were seen. 

 Parathyroid incidentaloma : 

 Five patients (1.1%) presented parathyroid incidentaloma that was 
discovered during intervention. The preoperative calcemia mean value for these 
patients is 97 +/- 7.7 mg/l. 

 Incidental parathyroidectomy and auto-transplantation of 
PTGs: 

In our study, 33 patients (7.2%) sustained inadvertent parathyroidectomy. 
In total 36 PTGS were injured, 35 PTGs that were considered viable were 
transplanted in the sternocleidomastoid muscle. 1 PTG that was intracapsular 
was not implanted and was found in specimen during anathomopathology 
examination of the thyroid gland. Out of the 33 patients who benefited from 
PTGs auto transplantation 2 patients had 2 PTGs each transplanted while 31 of 
them got 1PTG transplanted. Out of the 2 patients with 2 PTGS implanted 1 
patient had symptomatic post-operative hypocalcemia, and both developed 
transient hypocalcaemia. None of the patient who had PTG auto transplantation 
developed permanent hypocalcaemia. 
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Tab III: PTG detection and auto-transplantation of PTGs. 

Order of 
Patient 

Type of surgical 
intervention 

Number of 
PTG seen 

during surgery 

Number of PTG 
implanted in SCM 

Postop 
Hypocalcemia 

symptoms 

Postop Calcemia 
status 

1 Bilateral Surg 4 1 No Transient hypocal 
2 Bilateral Surg 1 1 Yes Transient hypocal 
3 Bilateral Surg 4 1 No No hypocal 
4 Bilateral Surg 2 1 No No hypocal 
5 Bilateral Surg 3 1 No Transient hypocal 
6 Bilateral Surg 3 1 No No hypocal 
7 Bilateral Surg 3 1 No No hypocal 
8 Unilateral Surg 2 1 No No Hypocal 
9 Bilateral Surg 2 1 No Transient hypocal 

10 Bilateral Surg 4 1 No No hypocal 
11 Bilateral Surg 4 1 No Transient hypocal 
12 Bilateral Surg 2 1 No No hypocal 
13 Bilateral Surg 3 1 No No hypocal 
14 Bilateral Surg 3 1 No No hypocal 
15 Bilateral Surg 2 1 No No hypocal 
16 Bilateral Surg 4 1 No No hypocal 
17 Bilateral Surg 4 1 Yes Transient hypocal 

18 Bilateral Surg 1 1 No No hypocal 

19 Bilateral Surg 2 1 No No hypocal 

20 Bilateral Surg 4 1 No No hypocal 
21 Bilateral Surg 2 2 Yes Transient hypocal 
22 Bilateral Surg 2 1 No Transient hypocal 
23 Bilateral Surg 4 1 Yes Transient hypocal 
24 Bilateral Surg 3 1 No Transient hypocal 
25 Bilateral Surg 1 1 Yes Transient hypocal 
26 Bilateral Surg 3 1 No Transient hypocal 
27 Bilateral Surg 4 1 No Transient hypocal 
28 Bilateral Surg 4 1 No Transient hypocal 
29 Bilateral Surg 4 1 Yes Transient hypocal 
30 Bilateral Surg 4 2 No Transient hypocal 
31 Unilateral Surg 2 1 No No hypocal 
32 Bilateral Surg 4 1 No No hypocal 
33 Bilateral Surg 3 1 Yes Transient hypocal 

TOTAL  97 35   
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4- Extent of surgery: 

 In our study, 46 patients (10%) were eligible for lymph nodes dissection. 

Out the 46 patients; 31 patients were diagnosed with thyroid cancer prior to 

intervention, and for 15 patients the decision was taken during surgery (5 of 

them had solitary nodule and 10 of them had MNG). 

 Concerning the type neck dissection; 15 patients (32.6%) got a central 

neck dissection, 22 patients (47.8%) got a posterolateral neck dissection and 9 

patients (19.6%) got both anterior and posterolateral dissection.   

 

 
 
  
 

 
 
  

Fig 21: distribution of patients according to the extent of surgery; 

 a: Extent of surgery (n=461), b: Bilateral LND versus Unilateral LND (n=46). 
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5- Surgical expertise : 

 The surgical interventions were performed either by a senior surgeon or by 

residents alone with the supervision of a senior surgeon for teaching purposes. 

In our series 32 of the interventions (6.9%) were done by residents alone and 

429 interventions (93.1%) were performed by the senior surgeons. 

 
 

Fig 22: Distribution of patients according to the type of surgery. 
 
 

D- Post-operative features: 

 Post thyroid surgery complications are not uncommon, in our study 

population there was no deceased patient after intervention but other 

complication were observed thus we found; 

1- Hypocalcaemia 

 In our study 157 patients (34.1%) presented post-operative hypocalcaemia 

(<80mg/l) and 100 of them (66.9%) received calcium supplementation. Out of 

the 100 patients who received calcium supplementation treatment 58 patients 

(58.0%) presented hypocalcaemia symptoms. 
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 In our series, 149 patients (32.3%) developed a transient hypocalcaemia 

and 8 patients (1.7%) developed a permanent hypocalcaemia needing calcium 

supplementation indefinitely. Out of 8, 1 was a male patient and 7 of them were 

females. All 8 patients with permanent hypocalcaemia were diagnosed with 

MNG, and 7 of them underwent total thyroidectomy while only 1 patient 

underwent iterative surgery, none of them had preoperative hypocalcaemia.  

2- Dysphonia  

 Twenty five patients (5.4%) presented post-operative dysphonia, and all 25 

received steroid treatments, 10 received vocal cord rehabilitation treatment. All 

25 patients (6.3%) developed transient dysphonia and there was no permanent 

dysphonia. 

3- Hematomas or hemorrhages 

 Ten patients (2.2%) presented post-operative hematomas or hemorrhages 

that necessitated an emergency surgical reintervention. 
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Fig 23: Post-operative calcemia status (n=461). 
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II- UNIVARIATE STATISTICAL ANALYSIS: 

A- Patient and disease related Factors in relations with post 

thyroidectomy hypocalcaemia and dysphonia:  

1- Post thyroidectomy hypocalcaemia : 

 Age:  

For patients who underwent surgical thyroid intervention, the mean age of 

patients who developed post-operative hypocalcaemia is 48.7 +/- 13.7 years 

versus 47.7 +/- 14.6 years for those who didn’t , with p = 0.477. 

The mean age of patients who developed transient hypocalcaemia is 49.2 

+/- 13.7 years versus 47.5 +/- 14.5 years with those who didn’t it is, with p= 

0.234. 

The mean age of patients who developed permanent hypocalcaemia is 39.6 

+/-9.8 years versus 48.2 +/- 14.3 years for those who didn’t, with p= 0.092. 

 Gender:  

 We found that 148 of the female patients (36%) versus 9 of the male 

patients (18%) developed post-operative hypocalcaemia, with OR: 2.56, C.I 

[1.21-5.42] and p =0.011.  

 Transient hypocalcaemia was observed in 141 female patients (34.3%) 

versus 8 male patients (16%), with p =0.009. 

In addition permanent hypocalcaemia was observed in 7 female patients 

(87.5%) versus 1 male patient (12.5%), with p=0.604.  
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 Antecedent of surgery in connection with thyroid 

In our series post-operative hypocalcaemia was observed for 19 patients 

(25.7%) that underwent previous thyroidectomy versus 138 patients (35.7%) 

who underwent thyroidectomy for the 1st time, with p=0.097.  

Transient hypocalcaemia was observed in 18 patients (24.3%) that 

underwent previous thyroidectomy versus 131 patients (33.9%) who underwent 

thyroidectomy for the 1st time, with p=0.108. 

Permanent hypocalcaemia was observed for 1 patients (1.4%) that 

underwent previous thyroidectomy versus 7 patients (1.8%) who underwent 

thyroidectomy for the 1st time, with p=1.000. 

 Hypertension and Diabetes:  

- HTA 

On one hand, 21 of the patients (28.0%) who had Hypertension developed 

post- operative hypocalcaemia versus 136 of the patients(35.2%) with no 

hypertension ,with p=0.226 . 

Transient hypocalcaemia was observed in 20 patients (26.7%) that had 

hypertension versus 129 patients (33.4%) who didn’t have hypertension , with 

p=0.253. 

Permanent hypocalcaemia was observed in 1 patient (1.3%) that had 

hypertension versus 7 patients (1.8%) who didn’t have hypertension, with 

p=1.000. 
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- Diabetes 

On the other hand, 12 patients (31.6%) who had diabetes developed post-

operative hypocalcaemia versus 145 patients (34.3%) without diabetes, with 

p=0.737.  

Transient hypocalcaemia was observed in 12 patients (31.6 %) that had 

diabetes versus 137 patients (32.4 %) who didn’t have diabetes, with p=0.919. 

Permanent hypocalcaemia was observed in none of the patients that had 

diabetes versus 8 patients (1.9%) who didn’t have diabetes, with p=1.000.  

 Diagnosis : 

 Graves disease and Thyroid Cancer versus MNG  

 We found that 34 patients (31.5%) with either thyroid cancer or Graves’ 

disease developed post thyroidectomy hypocalcaemia versus 117 patients (40.2 

%) with MNG , with p=0.110. 

Transient hypocalcaemia was observed with 34 patients (31.5%) diagnosed 

with either thyroid cancer or Graves’ disease versus 109 patients (37.5%) 

diagnosed with MNG, p=0.269. 

 Permanent hypocalcaemia was observed with none of the patients 

diagnosed with either thyroid cancer or Graves disease versus 8 patients (2.3%) 

diagnosed with MNG, p=0.114. 

 Graves disease versus other diagnosis 

Post-operative hypocalcaemia was found in 10 patients (38.5%) with 

Graves disease versus 141 patients (37.8%) with other diagnosis, with p=0.947.  
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 Transient hypocalcaemia was found in 10 patients (38.5%) with Graves 

disease versus 133 patients (35.7%) with other diagnosis, with p=0.773.  

 Permanent hypocalcaemia was found in none of patients with Graves 

disease versus 8 patients (2.1%) with other diagnosis, with p=1.000.  

 Thyroid cancer versus other diagnosis: 

 While comparing thyroid cancer versus other diagnosis, we found 24 

patients diagnosed with thyroid cancer (29.3%) developed post-operative 

hypocalcaemia versus 127 patients (40.1%) patients diagnosed with other 
thyroid pathology, with p=0.072. 

Transient hypocalcaemia was observed with 24 patients (29.3%) diagnosed 

with thyroid cancer versus 119 patients (37.5%) with other diagnosis, with 

p=0.164. 

 Permanent hypocalcaemia was observed in none of the patients diagnosed 

with thyroid cancer versus 8 patients (2.1%) with other diagnosis, with p=0.370. 

 MNG versus other diagnosis : 

 Post thyroidectomy hypocalcaemia was observed with 117 patients 

(40.2%) diagnosed with MNG versus 34 patients (31.5 %) with other diagnosis, 

with p=0.110.  

 Transient hypocalcaemia was observed with 109 patients (37.5%) 

diagnosed with MNG versus 24 patients (31.5 %) with other diagnosis, with 
p=0.269. 

Permanent hypocalcaemia was observed with 8 patients (2.7%) diagnosed 

with MNG while none of the patients with other diagnosis developed permanent 

hypocalcaemia, with p=0.114. 
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 Presence of symptoms pre operatively: 

 Concerning preoperative symptoms ; 143 patients (35.4%) that were 

symptomatic developed hypocalcaemia postoperatively versus 14 of the patients 

(24.6%) that were asymptomatic, with p= 0.106.  

Transient hypocalcaemia was observed with 136 patients (33.7%) that were 

symptomatic preoperatively versus with 13 patients (22.8%) that were 

asymptomatic, with p=0.101. 

 Permanent hypocalcaemia was observed with 7 patients (1.7%) that were 

symptomatic preoperatively versus with 1 patient (1.8%) that were 

asymptomatic, with p=1.000. 

 Thyroid size on ultrasound : 

 In our study we also assessed the relations between thyroid volume on 

ultrasound (We considered a thyroid volume to be large if at least one 

measurement >10cm) and the occurrence of hypocalcaemia post operatively. 

 Thus, we found out of the 20 patients with thyroid volume >10cm, 4 

patients (20%) developed postoperative hypocalcaemia versus 105 patients 

(34.3%) with normal thyroid volume, with p=0.189. 

Furthermore, out of the 20 patients with thyroid volume >10cm, 4 patients 

(20%) developed transient hypocalcaemia versus 98 patients (34.3%) with 

normal thyroid volume, with p=0.261.  

Permanent hypocalcaemia was observed with none of the patients with 

thyroid volume >10cm while 8 patients (2.3%) with normal thyroid volume 

developed permanent hypocalcaemia, with p=1.000.  
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2- Post thyroidectomy dysphonia :  

None of the patients in our series developed permanent dysphonia, thus 

every patient with post-operative dysphonia recovered before 12 months 

resulting in transient dysphonia. All post-operative dysphonia are all transient. 

 Age: 

The mean age of patients who developed post-operative  dysphonia is 47.7 

+/-12.5 years versus 48.1 +/- 14.4 years for the patients who didn’t develop post 

thyroidectomy dysphonia ,with p=0.887. 

 Gender: 

Post thyroidectomy dysphonia was observed with 23 of the female patients 

(5.6%) versus and with 2 of the male patients (4.0%), with p=1.000. 

 Antecedent of surgery in connection with thyroid: 

Post-operative dysphonia was found in 1 patient (1.4%) that underwent 

previous thyroidectomy versus in 24 patients (6.2%) undergoing thyroidectomy 

for the 1st time, with p=0.749. 

 Hypertension and Diabetes:  

 On one hand, post-operative dysphonia was observed with 4 patients 

(5.3%) with hypertension versus 21 patients (5.4%) without hypertension, with 

p=1.000.  

On the other hand, post-operative dysphonia was observed with 2 patients 

(5.3%) with diabetes versus 23 patients (5.4%) without diabetes, with p=1.000.  
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 Diagnosis :  

 We did not include solitary nodule for comparison as we know all patients 

diagnosed with solitary nodule underwent hemithyroidectomy, thus n=399 

patients. 

 Graves disease and Thyroid Cancer versus MNG  

 Post-operative dysphonia was observed with 8 patients (7.4%) diagnosed 

with either thyroid cancer or Graves disease versus 16 patients (5.5%) diagnosed 

with MNG, p=0.476. 

 Graves disease versus other diagnosis 

 Two patients (7.7%) with Graves’ disease developed post-operative 

dysphonia versus 22 patients (5.9%) with other diagnosis, with p=0.664. 

 Thyroid cancer versus other diagnosis: 

Post-operative dysphonia was observed with 6 patients (7.3%) diagnosed 

with thyroid cancer versus 18 patients (5.7%) with other diagnosis, with 

p=0.603. 

 MNG versus other diagnosis : 

 Post thyroidectomy dysphonia was observed with 16 patients (5.5%) 

diagnosed with MNG versus 8 patients (7.4%) with other diagnosis with 

p=0.476. 

 Presence of symptoms pre operatively: 

Post-operative dysphonia was observed with 23 patients (5.7%) that were 

symptomatic preoperatively as against 2 patients (3.5%) that were 

asymptomatic, with p=0.755. 
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 Thyroid size on ultrasound : 

Post-operative dysphonia was observed in 3 patients (15.0%) with large 

volume goiter versus 17 patients (5.6%) with normal thyroid volume, p=0.115. 

Variables  

N=461 

%(n) 

Postop 

hypocalcemia 

34.1%(n=157) 

 

p value 

Postop 

dysphonia 

5.4% (n=25) 

 

p value 

Age,years (mean +/- SD)  47.7 +/- 14.6 48.7 +/-13.7 0.477 47.7 +/- 12.5 0.887 

Gender   0.011  1.000 

 Male (%) 10.8%(50)      18% (9)          4% (2)  

 Female (%)  89.2%(411) 36% (148)  5.6% (23)  

ATD thyroid surgery   0.097  0.749 

 Yes   16.1% (74) 25.7% (19)       1.4% (1)  

 No  83.9% (387) 35.7% (138)     6.2% (24)  

HTA   0.226  1.000 

 Yes     16.3% (75) 28.0% (21)    5.3% (4)  

 No  83.7% (386) 35.2% (136)  5.4% (21)  

Diabetes    0.737  1.000 

 Yes     8.2% (38) 31.6% (12)  5.3% (2)  

 No 91.8% (423) 34.3% (145)  5.4% (23)  

Diagnosis :Thyroid cancer vs Other    0.072  0.603 

 Thyroid cancer   20.6% (82) 27.1% (108)       7.3% (6)  

 Other  79.4 % (317) 40.1% (127)  5.7% (18)  

Preoperative clinical symptoms   0.106  0.755 

 Symptomatic 87.6% (404) 35.4% (143)  5.7% (23)  

 Asymptomatic   12.4% (57) 24.6% (14)    3.5% (2)  

Thyroid volume   0.261  0.115 

 >10 cm 4.9% (20)      20% (4)  15.0% (3)  

<10 cm 74.4% (306) 34.3% (105)  5.6% (17)  

      

 

Tab IV: Patient and disease related Factors in relations with post-operative hypocalcaemia 

and dysphonia. 



 

66 
 

 

 

 

 

 

Variables 
N=461 

% (n) 

Transient 

hypocalcemia 

n=149 (32.3%) 

P value 

 Permanent 

hypocalcemia 

n=8 (1.7%) 

P value 

Age,years (mean +/- SD) 47.7 +/- 14.6 49.2 (+/-13.7) 0.234 39.6 (+/-9.8) 0.092 

Gender   0.009  0.604 

Male (%) 10.8%(50) 16% (8)  87.5% (7)  

Female (%) 89.2%(411) 34.3% 141  12.5% (1)  

ATD thyroid surgery   0.108  1.000 

Yes 16.1% (74) 24.3% (18)  1.4% (1)  

No 83.9% (387) 33.9% (131)  1.8% (7)  

HTA   0.253  1.000 

Yes 16.3% (75) 26.7% (20)  1.3% (1)  

No 83.7% (386) 33.4% (129)  1.8% (7)  

Diabetes   0.919  1.000 

Yes 8.2% (38) 31.6% (12)  0% (0)  

No 91.8% (423) 32.4% (137)  1.9% (8)  

Diagnosis :Thyroid cancer Vs Other   0.164  0.370 

Thyroid cancer 20.6% (82) 29.3% (24)  0 %(0)  

Other 79.4 % (317) 37.5% (125)  2.1% (8)  

Preoperative clinical symptoms   0.101  1.000 

Symptomatic 87.6% (404) 33.7% (136)  1.7% (7)  

Asymptomatic 12.4% (57) 22.8% (13)  1.8% (1)  

Thyroid volume   0.261  1.000 

>10 cm 4.9% (20) 20% (4)  0% (0)  

<10 cm 74.4% (306) 32.0% (98)  2.3% (7)  

Tab V: Patient and disease related Factors in relations with post thyroidectomy, transient and 

permanent hypocalcaemia. 
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B- Pre-operative Biochemical related factors associated with 

post thyroidectomy hypocalcaemia and dysphonia 

1- Post thyroidectomy hypocalcaemia : 

 TSHus,T3 and T4: 

 In our study, post thyroidectomy hypocalcaemia was observed in 58 

patients (40.6%) who had preoperative hyperthyroidism versus 99 patients 

(31.7%) with normal TSH level, with p=0.066. 

 Transient hypocalcaemia was observed in 57 patients (39.9%) who had 

preoperative hyperthyroidism versus 92 patients (29.5%) with normal TSH 

level, with p=0.029. 

 Permanent hypocalcaemia was observed in 1 patient (7.0%) who had 

preoperative hyperthyroidism versus 7 patients (2.2%) with normal TSH level, 

with p=0.445. 

 Calcium and Phosphorus levels 

We found that 14 patients have pre-operative hypocalcaemia (<85mg/l); 12 

of them were females and the 2 patients are males, 3 of them had already 

underwent thyroid surgery, 5 of them presented preoperative hyperthyroidism. 

The mean age of the patients with preoperative hypocalcaemia is 50.6 years +/- 

14.7 versus those with normal calcemia level is 47.5 years +/- 14.3, with 

p=0.430.  

Out of the 14 patients, 11 (78.6%) of them developed post-operative 

hypocalcaemia versus 87 patients (32.8%) who developed post-operative 

hypocalcaemia without pre-operative hypocalcaemia, with p=0.001.  
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 Transient hypocalcaemia was observed in 11 patients (78.6%) who had 

preoperative hypocalcaemia versus 82 patients (30.9%) with normal 

preoperative calcemia level, with p=0.001. 

 Permanent hypocalcaemia was observed in none of the patients who had 

preoperative hypocalcaemia while 5 patients (1.9%) with normal preoperative 

calcemia level, with p=1.000. 

 No Tansient 
hypocal 

Transient 
hypocal 

p 
value  

No 
permanent 
hypocal  

Permanent 
hypocal 

p value  

 Preop calcemia * 93.1+/-4.58 90.1+/-6.32 <0.001 92.0+/-5.39 92.2+/-6.87   0.965 

Ca postop Day 1 * 86.0+/-5.24 74.4+/-5.31 <0.001 82.1+/-7.6 74.6+/-6.6   0.006 

Ca postop Day 2 * 87.6+/-6.01 73.7+/-6.56 <0.001 82.52+/-9.09 69.8+/-2.9 <0.001 

Preop phosphorus * 35.3+/-7.16 34.5+/-8.76   0.459 35.0+/-7.77 37.4+/-4.16   0.486 

P postop Day 1 * 33.0+/-6.96 38.5+/-9.61 <0.001 34.7+/-8.23 45.5+/-10.18 <0.001 

P postop Day 2 * 47.5+/-14.53 49.2+/14.53   0.234 34.6+/-8.55 44.9+/-20.22   0.002 

*Mean in mg/l +/- SD 

Tab VI: Preoperative and post-operative Calcemia and Phosphorus level for patients with and 

without transient hypocalcaemia. 
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2- Post thyroidectomy Dysphonia : 

 TSHus,T3 and T4: 

Eight patients (5.6%) with pre-operative hyperthyroidism versus 17 

patients (5.4%) with normal TSH level developed post-operative, with p=0.950.  

 Calcium and Phosphorus levels 

 Post-operative dysphonia was observed in 1 patient (7.1%) with pre-

operative hypocalcaemia versus 13 patients (4.69%) without pre-operative 

hypocalcaemia with p=0.522.  

variables N=461 

% (n) 

Hypocal 

Postop 

p 

value 

Transient 

hypocal 

p 

value 

Permanent 

hypocal 

p 

value 

Postop 

dysphonia 

p 

value  

Preoperative hyperthyroidism 

 

0.066  0.029  0.445  0.950 

 Yes  31.4% (143) 40.6% (58)  39.9% (57)  7% (1)  5.6% (8)  

 No 68.6% (312) 31.7% (99)  29.5% (92)  2.2% (7)  5.4% (17)  

Pre-operative hypocalcaemia 0.001  0.001  1.000  0.522 

 Yes 5% (14) 78.6% (11)   78.6%(11)  0% (0)   7.1% ( 1)  

 No 95% (265) 32.8% (87)  30.9%(82)  1.9% (5)   4.69% (13)  

Tab VII: Pre-operative Biochemical related Factors associated with post thyroidectomy, 

Transient and permanent hypocalcaemia and post thyroidectomy dysphonia. 
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C- Surgical factors associated with post thyroidectomy 

hypocalcaemia and post-operative dysphonia : 

1- Post thyroidectomy hypocalcaemia : 

 Type of intervention : 

 The 1st group includes patients who got a unilateral intervention which is 

58 patients; 2 patients (3.8%) developed post-operative hypocalcaemia, versus 

155 patients (38%) from the second group who underwent bilateral intervention, 

with p=0.000. 

 Transient hypocalcaemia was observed in 147 of the patients (36.0%) that 

underwent bilateral intervention versus 2 patients (3.8%) that underwent 

unilateral intervention, with p=0.000. 

 Permanent hypocalcaemia was observed in 8 of the patients (2.0%) that 

underwent bilateral intervention while none of the patients that underwent 

unilateral intervention developed permanent hypocalcaemia, with p=0.605. 

 Parathyroid Glands : 

 PTGs detection 

 In our study 408 patients (88.5%) underwent bilateral intervention. Out of 

the 377 patients who had 2 or more PTGs seen during intervention, 144 patients 

(38.2%) developed post-operative hypocalcaemia versus 11 patients (35.5%) out 

of the 31 patients who had less than 2 PTGs seen during intervention, with 

p=0.765. 
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Out of the 377 patients who had 2 or more PTGs seen during intervention 

137 patients (36.3%) developed transient hypocalcaemia versus 10 patients 

(32.3%) out of the 31 patients who had less than 2 PTGs seen during 

intervention, with p=0.649. Permanent hypocalcaemia was observed in 7 

patients (1.9%) who had 2 or more PTGs seen during intervention versus 1 

patient (3.2%) who had less than 2 PTGs seen during surgery, with p=0.472. 

Concerning the 53 patients (11.5%) that underwent unilateral intervention; 

1 patient out the 42 patients who had both PTGs seen developed a post-operative 

hypocalcaemia versus 1 patient out of the 11 patients who had only 1 PTG seen 

during surgery, with p=0.375. Transient hypocalcaemia was observed in 1 

patient (2.4%) who had both PTGs seen during intervention versus 1 patient 

(9.1%) who had 1 PTGs seen during surgery, with p=0.375. None of the patients 

that underwent unilateral intervention developed permanent hypocalcaemia. 

 Parathyroid incidentaloma: 

 Out of the 5 patients who had parathyroid incidentaloma, 4 patients (80%) 

developed post-operative hypocalcaemia versus 153 patients (33.6%) out of 456 

without it, with p=0.048. 

 Transient hypocalcaemia was observed with 3 patients (60%) with 

parathyroid incindentaloma versus 146 patients (32.0%) without it, with 

p=0.335. 

Permanent hypocalcaemia was observed with 1 patient (20.0%) with 

parathyroid incindentaloma versus 7 patients (1.5%) without it, with p=0.084. 

 

 



 

72 
 

 Inadvertent Parathyroidectomy and auto-implantation of PTGs : 

Out of the 36 patients who sustained inadvertent parathyroidectomy 18 

patients (50%) developed post-operative hypocalcaemia versus 139 patients 

(32.7%) without accidental removal of the PTGs, with p=0.036. Post-operative 

hypocalcaemia was observed in the 17 patients (51.5%) out of the 33 patients 

who benefited of PTG auto transplantation versus 140 patients (32.7%) who 

didn’t, with p=0.028.  

Transient hypocalcaemia was observed with 18 patients (50%) with 

incidental parathyroidectomy versus 131 patients (30.8%) without it, with 

p=0.018. And 17 patients (51.5%) with PTG transplantation developed transient 

hypocalcaemia versus 132 patients (30.8%) who didn’t, with p=0,014. 

None of the patients with incidental parathyroidectomy developed 

permanent hypocalcaemia while 8 patients (1.9%) without it did, with p=1.000. 

The same result was found for patients who received PTGs transplantations. 

We assessed the preoperative and post-operative calcemic level of the 5 

patients with parathyroid incidentaloma versus patients without it and calcium 

levels before and after thyroidectomy for patients who benefited from PTGs 

transplantation versus patients who didn’t;  
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 Parathyroid 

incidentalom

a 

No Parathyroid 

incidentaloma 

p 

value 

PTGs 

auto-implantation 

No PTGs 

auto-implantation 

p 

value 

 Preop calcemia * 97.1 +/-7.7 92.0 +/-5.3 0.037 91.2 +/-5.56 92.1 +/-3.24 0.402 

Ca postop Day 1 * 78.2 +/-3.9 82.0 +/-7.7 0.265 78.9 +/-8.29 82.2 +/-7.55 0.019 

Ca postop Day 2 * 75.0 +/-6.7 82.3 +/-9.2 0.078 78.6 +/-9.6 82.5 +/-9.1 0.034 

Preop phosphorus * 32.8 +/-3.0 35.1 +/-7.8 0.518 33.9 +/-5.26 35.1 +/-7.91 0.571 

P postop Day 1 * 41.0 +/-12.7 34.8 +/-8.3 0.104 34.7 +/-6.76 34.9 +/-8.53 0.896 

P postop Day 2 * 48.4 +/-21.1 34.6 +/-8.7 0.001 33.9 +/-7.06 34.9 +/-9.34 0.571 

*Mean in mg/l +/- SD 

Tab VIII: Preoperative and post-operative Calcemia and Phosphorus level for patients with 

and without parathyroid incidentaloma and patients with and without PTGs auto 

implantations. 

 Recurrent nerves : 

 Out of the 5 patients who are suspected to have lesion of a recurrent nerves 

3 (60%) of them developed post-operative hypocalcaemia versus 154 patients 

(33.8%) out of the 456 patients who had no lesion of any of the recurrent nerves 

during surgery, with p= 0.343. 

Transient hypocalcaemia was observed in 3 patients (60.0%) who had 

suspected lesion of the recurrent nerve versus 146 patients (32.0%) who had no 

lesion of the recurrent nerve, with p=0.335 
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Permanent hypocalcaemia was observed in none of the patients who had 

suspected lesion of the recurrent nerve versus 8 patients (1.8%) who had no 

lesion of the recurrent nerve, with p=1.000. 

  Extent of surgery : 

 Central neck dissection versus Postero-lateral neck dissection 

Post-operative hypocalcaemia was observed with 8 patients (33.3%) out of 

the 24 patients who got a central neck dissection versus with 8 patients (36.4%) 

out of the 22 patients who underwent postero-lateral neck dissections, with 

p=0.829. 

 Transient hypocalcaemia was observed with 8 patients (33.3%) who got a 

central neck dissection versus with 8 patients (36.4%) who underwent postero- 

lateral neck dissections, with p= 0.829. 

None of the patients who underwent neck dissection developed permanent 

hypocalcaemia. 

 Unilateral neck dissection versus Bilateral neck dissection 

 Eleven patients (50%) out of out of the 22 patients who underwent 

bilateral neck dissection developed post-operative hypocalcaemia while 5 

patients (20.8%) out of the 24 patients who underwent unilateral neck dissection 

developed post-operative hypocalcaemia, with p=0.038 . 

Transient hypocalcaemia was observed with 11 patients (50.0%) who got a 

bilateral neck dissection versus with 5 patients (20.8%) who underwent 

unilateral neck dissections, with p= 0.038. 
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None of the patients who underwent neck dissection developed permanent 

hypocalcaemia. 

 Surgical expertise : 

Out the 32 surgical interventions performed by the residents alone while 

being supervised by a chief surgeon 8 patients (25.0%) developed a post-

operative hypocalcaemia versus 149 patients (34.7%) whose surgeries were 

performed by the chief surgeons, with p=0.262. 

Transient hypocalcaemia was observed with 7 patients (21.9%) whose 

surgeries were performed by the residents alone while being supervised by a 

chief surgeon versus 142 patients (33.1%) whose surgeries were performed by 

the chief surgeons, with p=0.190. 

 Permanent hypocalcaemia was observed with 1 patient (3.1%) whose 

surgeries were performed by the residents alone while being supervised by a 

chief surgeon versus 7 patients (1.6%) whose surgeries were performed by the 

chief surgeons, with p=0.440. 

2- Post thyroidectomy Dysphonia : 

None of the patients developed permanent dysphonia so all post-operative 

dysphonia was transient. 

 Type of intervention : 

 Post-operative dysphonia was observed in 24 of the patients (5.9%) that 

underwent bilateral intervention versus 1 patient (1.9%) that underwent 

unilateral intervention, with p=0.339. 
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 Parathyroid Glands : 

 PTGs detection : 

 For patient that underwent bilateral intervention post-operative dysphonia 

was observed in 22 patients (5.8%) who had 2 or more PTGs seen during 

surgery versus 2 patients (6.5%) who had less than 2 PTGs seen, with P=0.702.  

For patients who underwent unilateral intervention post-operative 

dysphonia was observed with 1 patient (9.1%) who had 1 PTG seen versus 0 

patient with both PTGs seen during intervention, with p=0.208.  

 Parathyroid incidentaloma: 

 Out of the 5 patients who had parathyroid incidentaloma 1 patient (20%) 

developed post-operative dysphonia versus 24 patients (5.3%) out of 456 

without it, with p=0.244. 

 Inadvertent parathyroidectomy and auto-transplantation of 

PTGs: 

 Out of the 36 patients who sustained inadvertent parathyroidectomy, 3 

patients (8.3%) developed post-operative dysphonia versus 22 patients (5.2%) 

without accidental removal of the PTGs, with p=0.432. Post-operative 

dysphonia was observed in 2 patients (6.1%) out of the 33 patients who 

benefited of PTG auto implantation versus 23 patients (5.4%) who didn’t, with 

p=0.697.  
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 Recurrent nerves : 

 Post-operative dysphonia was observed with 2 patients (40%) who had 

suspected peroperative lesion of the recurrent nerve versus 23 patients (5.0%) 

with no lesion of any of the recurrent nerves during surgery, with p=0.026. 

 Extent of surgery : 

 Central neck dissection versus Postero-lateral neck dissection: 

 Post-operative dysphonia was observed with 1 patient out of the 24 

patients who got a central neck dissection versus 1 patient out of the out of 22 

patients who underwent postero-lateral neck dissections, with p= 1.000. 

 Unilateral neck dissection versus Bilateral neck dissection 

 Post-operative dysphonia was observed with 1 patient out of the 24 

patients who got a central neck dissection versus with 1 patient out of the Out of 

the 22 patients who underwent postero-lateral neck dissections, with p= 1.000. 

 Surgical expertise : 

 Post-operative dysphonia was observed with none of the 32 patients whose 

surgery were performed by residents under supervision while 25 patients (5.8%) 

out of 429 patients whose surgeries were performed by chief surgeons 

developed post-operative dysphonia, with p=0.243. 
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Variables N=461 
% (n) 

Postoperative 
Hypocal P value Postoperative 

Dysphonia P value 

Type of intervention   0.000  0.339 
 Bilateral 88.5% (408) 38.0% (155)  5.9% (24)  

 Unilateral 
  11.5% (53) 3.8% (2)  1.9% (1)  

Bilateral intervention:   0.765  0.702 
 2 or more PTGs seen  92.4% (377) 38.2% (144)  5.8% (22)  

 <2 PTGs seen 7.6% (31) 35.5% (11)  6.5% (2)  
Unilateral intervention:  

  0.375  0.208 

 Both PTGs seen 79.2% (42) 2.4% (1)  0% (0)  
 1 PTG seen 20.8% (11) 9.1% (1)  9.1% (1)  
Inadvertant parathyroidectomy 

  0.036  0.432 

 Yes  7.8% (36) 50% (18)  8.3% (3)  
 No 

92.2% (425) 32.7% (139)  5.2% (22)  

PTGs auto-implantation   0.028  0.697 
 Yes 7.2% (33) 51.5% (17)  6.1% (2)  
 No 

92.8% (428) 32.7% (140)  5.4% (23)  

Parathyroid incidentaloma 
  0.048  0.244 

 Yes 1.1% (5) 80% (4)  20% (1)  

 No 98.9% (456) 33.6% (153)  5.3% (24)  

Suspected Lesion of the recurrent 

nerve 
  0.343  0.026 

 Lesion suspected 1.1% (5) 60% (3)  40% (2)  

 No Lesion suspected 
98.9% (456) 33.8% (154)  5.0% (23)  

Central neck dissection VS Postero-

lateral neck dissection 
  0.829  1.000 

 CND 52.2% (24) 33.3% (8)  4.2% (1)  

 LND 47.8% (22) 36.4 (8)  4.5% (1)  

Bilateral neck dissection Vs Unilateral 

dissection 
  0.038  1.000 

 Bilateral ND 47.8% (22) 50% (11)  4.5% (1)  

 Unilateral ND 52.2% (24) 20.8% (5)  4.2% (1)  

Surgical expertise   0.262  0.243 

 Residents 6.9% (32) 25.0% (8)  0% (0)  

 Senior surgeon 93.1% (429) 34.7% (149)  5.8% (25)  

Tab IX: Surgical Factors associated post-operative hypocalcaemia and dysphonia. 
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Variables N=461 
% (n) 

Transient 
Hypocal 

P 
value 

Permanent 
Hypocal P value 

Type of intervention   0.000  0.605 
 Bilateral 88.5% (408) 36.0% (147)  1.96% (8)  
 Unilateral 
  11.5% (53) 3.8% (2)  0% (0)  

Bilateral 
intervention:   0.649  0.472 

 2 or more PTGs seen  92.4% (377) 36.3% (137)  1.9% (7)  
 <2 PTGs seen 7.6% (31) 32.3% (10)  3.2% (1)  
Unilateral 
intervention:    0.375   

 Both PTGs seen 79.2% (42) 2.4% (1)  0  
 1 PTG seen 20.8% (11) 9.1% (1)  0  
Inadvertant 
parathyroidectomy   0.018  1.000 

 Yes  7.8% (36) 50% (18)  0% (0)  
 No 92.2% (425) 30.8% (131)  1.9% (8)  
PTGs auto-
implantation   0.014  1.000 

 Yes 7.2% (33) 51.5% (17)  0% (0)  
 No 92.8% (428) 30.8% (132)  1.9% (8)  
Parathyroid 
incidentaloma   0.335  0.084 

 Yes 1.1% (5) 60% (3)  20% (1)  
 No 98.9% (456) 32.0% (146)  1.5% (7)  
Suspected Lesion of 
the recurrent nerve   0.335  1.000 

 Lesion suspected 1.1% (5) 60% (3)  0% (0)  
 No Lesion suspected 98.9% (456) 32.0% (146)  1.8% (8)  
Central neck 
dissection vs Postero-
lateral neck 
dissection 

  0.829   

 CND 52.2% (24) 33.3% (8)  0  
 LND 47.8% (22) 36.4 (8)  0  
Bilateral neck 
dissection vs 
Unilateral dissection 

  0.038   

 Bilateral ND 47.8% (22) 50% (11)  0  
 Unilateral ND 52.2% (24) 20.8% (5)  0  
Surgical expertise   0.190  0.440 
 Residents 6.9% (32) 21.9% (7)  3.1% (1)  
 Senior surgeon 93.1% (429) 33.1% (142)  1.6% (7)  
Tab X: Surgical Factors associated with transient and permanent hypocalcaemia. 
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D- Post-operative Factors associated with post thyroidectomy 

hypocalcaemia  

1- Post-thyroidectomy hypocalcaemia: 

 Relative changes in post-operative serum and calcium levels : 

 Postop Day 1 Postop Day 2 P value 
Calcemia in mg/l 81.2 +/-7.56 82.2 +/- 9.22 0.001 

Phosphorus in mg/l 35.6 +/-8.95 35.0 +/-9.21 0.196 
Tab XI: Post-operative calcemia and phosphorus level. 

 Post thyroidectomy hematomas and hemorrhage that needed 
surgical re-intervention :  

Out of the 10 patients who needed emergency reintervention, 6 of them 
(60%) developed post-operative hypocalcaemia after the 2nd emergency 
reintervention versus 151 patients (33.5%) who didn’t go under any other 
reintervention ,with p=0.097.  

Transient hypocalcaemia was observed in 6 patients (60.0%) who 
underwent the 2nd emergency reintervention versus 143 patients (31.7%) who 
didn’t go under any other reintervention, with p=0.084. 

None of the patients developed permanent hypocalcaemia  
2- Post thyroidectomy dysphonia : 

 Post thyroidectomy hematomas and hemorrhage that needed 
surgical re-intervention :  

 Transient dysphonia was observed with 2 patients (20%) out of the 10 
patients who underwent surgical re-intervention versus 23 patients (5.1%) out of 
451 patients who didn’t, with p=0.097. 
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III- MULTIVARIATE STATISTICAL ANALYSIS: 

1. Post-operative hypocalcaemia :  

In the current study for the multivariate analysis, we assessed 4 variables 

that were significant in the development of post-operative hypocalcaemia in the 

univariate analysis, thus we tested gender (p=0.009), preoperative 

hypocalcaemia (p= 0.001), preoperative hyperthyroidism (p=0.066) and type of 

intervention; unilateral intervention versus bilateral interventions (p=0.000). 

Variables  p value O.R C I 95 % 

Gender 

(female) 

 
0.047 2.87 [1.01-8.15] 

Preoperative hypocalcemia 0.001 22.21 [3.58-137.72] 

Preoperative hyperthyroidism 0.807 1.07 [0.61-1.89] 

Bilateral intervention  0.002 15.66 [2.81-87.27] 

Tab XII:  Multivariate analysis of factors that affecting to the development of post thyroidectomy 

hypocalcaemia. 

2. Post-operative dysphonia :  

We assessed 2 variables; suspected peroperative lesion of the recurrent 

nerve which was significant on univariate analysis (p= 0.026) and large Thyroid 

size on US (p=0.115). 

Variables   P value  O.R C I 95 % 
Suspected 
lesion of the 
recurrent nerve 

 0.178 5.69 [0.452-71.622] 

Large thyroid 
size on US  

 0.164 2.64 [0.673-10.375] 

Tab XIII: Multivariate analysis of factors that affecting to the development  of post thyroidectomy 
dysphonia. 
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I- POST OPERATIVE HYPOCALCAEMIA: 

In the current study; female gender, preoperative hyperthyroidism, 

preoperative hypocalcaemia, bilateral intervention, bilateral lymph node 

dissection and inadvertent parathyroidectomy were variables that were 

significant in a univariate analysis. However in our multivariate analysis only 

gender, bilateral intervention and preoperative hypocalcaemia were independent 

significant factors in the development of post thyroidectomy hypocalcaemia. 

 On the other note variables that were significant in other studies were not 

significant in the present study. These included; old age, Graves disease, thyroid 

cancer, number of PTGs detected, central neck dissection, surgical expertise and 

thyroid volume. 

In addition we found that hypertension and diabetes were also none 

significant variables. 

Many studies have evaluated the possible risk factors for post-

thyroidectomy hypocalcaemia, some of which have been generally accepted. 

However, establishing these risk factors continues to be a challenge. In our 

study, we assessed biological, clinical and surgical factors that may influence 

the development of post thyroidectomy hypocalcaemia. 

In our series 34.1% of the patients developed post-operative 
hypocalcaemia. 32.3% of them showed recovery before 12 months (transient 
hypocalcaemia), without the need of replacement therapy for at least 1 month 
while 1.8% of them needed to maintain calcium supplementation for more than 
12 months after surgery (permanent hypocalcaemia). The British Association of 
Endocrine and Thyroid Surgeons audit [69] reported rates of 27·4 % and 12·1 % 
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for transient and permanent post-thyroidectomy hypocalcaemia respectively 
depending on the definition and criteria used to determine transient and 
permanent hypocalcaemia. The reported rate of post-operative hypocalcaemia 
varies from one study to another due to a lack of consensus on the definition  
and criteria of post-operative hypocalcaemia [70]. A meta-analysis of 115 
studies [71] found that the biochemical thresholds used to diagnose 
hypocalcaemia ranged across studies: total calcium 1·88–2·13 mmol/l, corrected 
calcium 1·70–2·20 mmol/l and serum calcium 1·75–2·25 mmol/l. Some 
protocols required the presence of clinical symptoms and low levels of 
hypocalcaemia for the diagnosis, whereas others used either of the two. The time 
limit used to define long-term hypocalcaemia after surgery ranged from 3 
months to 2 years. 

 Gender  

In the present study, gender ration was disproportionate (411 female 
patients versus 50 male patients [89.2% vs. 10.8%]) and post-operative and 
transient hypocalcaemia was significantly more common in the female patients 
in both univariate (p=0.011) and multivariate statistical analysis (p=0.047) 
similar to the literature [72;69;73]. However, in rare cases, some studies 
reported conflicting results with respect to female gender as a risk factor for post 
thyroidectomy hypocalcaemia [74]. In our study we did not control for possible 
confounding factors which could in part explain our results as the female gender 
has various factors that can interact with calcium level. Women are more likely 
to have disease associated with a variety of hormones, such as menopausal 
syndrome, osteoporosis and vitamin D deficiency. Thus, evaluations of bone 
mineral density, menstruation status, and other hormones levels may be 
necessary [76;77].However, preoperative vitamin D and preoperative bone 
mineral density were not measured in our study.  
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 Furthermore as demonstrated in previous studies, there is a lower vitamin 

D level in women [75]. It is believed that preoperative vitamin D level can 

predict post thyroidectomy hypocalcaemia [76]. A Moroccan study by Allali F 

[77] on 415 women aged 24 to 77 years demonstrated that vitamin D deficiency 

(VDD) affects more than 90% of Moroccan women. In Morocco, vitamin D 

deficiency is linked to a lifestyle not favoring sun exposure particularly in 

relation to clothes covering the whole body and lack of activities outdoors 

limiting their exposition to sun. A retrospective study of 152 patients who 

underwent thyroidectomy in which patients with or without VDD were 

compared suggest that despite vitamin D deficiency being common in patients 

undergoing thyroidectomy, it doesn’t increase the rate of hypocalcaemia. As a 

result, preoperative evaluation and repletion of vitamin D is unlikely to reduce 

post thyroidectomy hypocalcaemia rates [78]. 

 On another note the observed gender difference can partially be accounted 

for at the molecular level by various regulators of monoclonal proliferation and 

mitosis of parathyroid tissue. Despite being characterized by a low rate of cell 

turnover and division, [79] mitosis of parathyroid cells can be stimulated by 

conditions of functional demand such as a hypocalcemic state [80]. Even if the 

precise molecular mechanisms involved in this process have yet to be defined, 

various growth factors and cell-cycle regulators have been implied [81]. Males 

may possess polymorphisms of these regulatory genes that confer them a 

proliferation advantage over females and that enhance their ability to maintain 

calcium homeostasis in conditions of transient functional demand. 
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The female predisposition to post thyroidectomy hypocalcaemia may also 

be iatrogenic in nature. Previous studies have shown the intensity and frequency 

of early hypocalcaemia to be directly related to the number of parathyroid 

glands preserved during surgery [82]. As found in a retrospective case series 

study with chart review of 270 consecutive total thyroidectomy patients, women 

had a slightly higher rate of accidental parathyroid gland removal. Perhaps, a 

greater degree of mechanical trauma is imposed upon the parathyroid glands of 

females during thyroidectomy because of a more diminutive operative field 

(meaning a smaller neck). Conceivably women are predisposed to a higher rate 

of accidental parathyroid gland removal during thyroidectomy. However, the 

clinical relevance of these findings is uncertain based on a modest sample size 

[83]. 

 This implies that females could conceivably benefit from earlier and 

possibly preoperative calcium supplementation to help reduce its occurrence. As 

we found in a recent cohort study; preoperative calcium and 

calcitriol supplementation, in addition to routine postoperative supplementation, 

was associated with a decreased incidence of both biochemical and clinical 

hypocalcaemia, need for intravenous calcium repletion, and hospital 

readmissions [84]. 

 Preoperative hyperthyroidism: 

 In our study population, preoperative hyperthyroidism was associated 
significantly with transient hypocalcaemia in the univariate analysis (p=0.029) 
but not on the multivariate analysis (p=0.807). Thus Transient hypocalcaemia 
was observed in 57 patients (39.9%) who had preoperative hyperthyroidism 
versus 92 patients (29.5%) with normal TSH level, with p=0.029. This result is 
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in correlation with the literature that found the incidence of transient 
hypocalcaemia seems to be higher for thyrotoxic patients compared with 
euthyroid patients undergoing thyroidectomy for other nontoxic benign thyroid 
nodules [85]. In addition a diagnosis of hyperthyroidism is independently 
associated with a difficult thyroidectomy [7;86] this may be due to 
hypervascularization of the thyroid gland during hyperthyroidism. In patients 
with hyperthyroidism, the postoperative reversal of osteodystrophy and the 
accretion of calcium in bones may contribute to the decreased serum calcium. 
However Hungry bone syndrome (HBS) has been postulated as a potential cause 
of postoperative hypocalcaemia in thyrotoxic subjects undergoing 
Thyroidectomy [87]. HBS is a well-established phenomenon after surgical 
management of primary hyperparathyroidism relating to the sudden decline in 
parathormone (PTH) levels postoperatively and consequent rapid skeletal uptake 
of calcium [88;89]. Furthermore prior reports [90] showed that HBS is likely to 
develop in thyrotoxic patients after thyroidectomy when there is severe 
depletion of BMD (bone mineral density) dependent on the severity and 
duration of the disease, rapid preparation for surgery with antithyroid drugs 
when bone formation is maximal, and injury or devascularization of parathyroid 
glands precipitating PTH fall . 

 On another note other studies suggest that the risk of hypocalcaemia is not 
alleviated by the correction of hyperthyroidism within a few weeks before 
thyroidectomy [91]. It is correlated with the pretreatment serum levels of free 
thyroxine [92] and with markers of the bone turnover rate, such as serum 
alkaline phosphatase levels [93] and urinary hydroxyproline [88]. Euthyroidism 
before surgery and more importantly a prolonged period of euthyroidism before 
surgery may prevent the occurrence of post-operative hypocalcaemia for 
patients with hyperthyroidism. 
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 Preoperative hypocalcaemia:  

 As expected, our study demonstrated that preoperative hypocalcaemia is 

significantly correlated with post-operative hypocalcaemia and transient 

hypocalcaemia on both univariate (p=0.001) and multivariate (p=0.001) 

analysis, while it wasn’t significant when it came to permanent hypocalcaemia. 

The same results were found in prior retrospective study of 349 patients 

undergoing thyroidectomy [94]. 

 It is established that Calcium absorption is regulated primarily via 

parathyroid hormone and vitamin D. In our study we were not able to assess the 

effect of preoperative vitamin D because none of our patients had their vitamin 

D level measured preoperatively. Vitamin D3 (cholecalciferol) is acquired via 

diet or photon-stimulated conversion of precursors in the skin. In the liver, it is 

hydroxylated to 25- hydroxyvitamin D3 (calcifediol), which, due to its half-life 

of 2 to 3 weeks, is the most useful measure of vitamin D levels. When 

stimulated by parathyroid hormone, the enzyme 1α- hydroxylase in the kidney 

further hydroxylates 25-OHD3 to the active form 1,25-dihydroxyvitamin D3 

(calcitriol). Activated vitamin D increases calcium absorption from the intestine. 

Thus Vitamin D deficiency is a known independent risk factor for post-

thyroidectomy hypocalcaemia. Secondary hyperparathyroidism due to low 

calcium and vitamin D levels is thought to be the mechanism behind the 

increased risk of hypocalcaemia in patients with vitamin D deficiency [95;96].  
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 Type of Intervention : 

 In this case series, our patients were divided into 2 groups according to the 

type of intervention; group 1 includes patients undergoing unilateral intervention 

and group 2 includes patients undergoing bilateral intervention. We found the 

rate of post-operative and transient hypocalcaemia significantly higher among 

the 2nd group of patients undergoing bilateral interventions (p<0.001). This may 

seem to be an obvious result as during unilateral intervention, only one side is 

explored, thus only exposing 2 parathyroid glands whiles the contralateral 

remnant lobe remains intact. It is known that a single functioning gland is able 

to maintain calcium metabolism at normal values [97]. 

 Extent of surgery : 

 In this study central neck dissection and lateral neck dissection (LND) 

were found to be of no significance (p=0.829) whereas the extent of the central 

neck dissection (CND) was significant in the development of post 

thyroidectomy hypocalcaemia (p=0.038). Thus, patients who got bilatetral 

dissection had an increased rate of post-operative and transient hypocalcaemia 

than patients who got unilateral dissection. Considering the general anatomical 

location of the PTGs it is less likely that LND will affect the development of 

hypoparathyroidism. 
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In a retrospective study on 1030 patients who had 

undergone total thyroidectomy, they found CND not to be significant on 

multivariate analysis but the extent of CND was significant similarly to our 

findings [98]. They suggest that this may mean that the CND itself was more 

likely to have damaged the PTG, because the preserved contralateral PTG in 

patients who underwent unilateral CND in whom the ipsilateral PTG was 

sacrificed might have prevented the development of hypoparathyroidism. 

Although one study found no correlation between CND and hypocalcemia [2], 

and the technique of CND may be the important factor in preserving the PTG 

[99], if one considers the general anatomical location of these glands (especially 

the lower PTG), CND can potentially injure them. 

 Inadvertent PTG and auto implantation of PTG: 

 For seemingly obvious reasons in the present study, inadvertent 

parathyroidectomy was a significant factor in initial and transient post 

thyroidectomy hypocalcaemia (p=0.018). In a retrospective cohort study [100] 

which included 2556 patients who underwent total thyroidectomy they found 

that the number of incidentally resected PTGs is strongly associated to the risk 

of temporary and permanent hypocalcaemia, thus there was a significant higher 

risk of temporary and permanent hypocalcaemia in patients who had two 

parathyroid glands resected compared to those who had only one gland 

incidentally resected. Moreover, patients who had three incidentally resected 

parathyroid glands showed a significantly higher incidence of permanent 

hypocalcaemia compared to those patients with 2 incidentally resected 

parathyroid glands. However a prospective study on 200 patients who 

underwent thyroidectomy found no significant correlation between incidental 
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parathyroidectomy and clinical and biochemical postoperative hypocalcaemia ( 

in the study after resection, the thyroid gland surface was carefully examined for 

the presence of parathyroid tissue and the parathyroid glands were auto 

transplanted using a standard technique) [101].  

On another note, except for 1 PTG (that was intracapsular so its removal 

was unavoidable) that was considered unviable all 35 PTGs that were 

accidentally removed were transplanted in the SCM. So analyzing inadvertent 

parathyroidectomy and auto implantation in relations to post-operative 

hypocalcaemia results in the same interpretation. In our study we found that auto 

transplantation was significantly relevant in post-operative (p=0.028) and 

transient hypocalcaemia (p=0.014). We are not able to evaluate the efficiency of 

auto-transplantation of PTGs as an independent variable. In addition, this 

suggests that auto transplantation of PTGs after accidental resection is of no 

value in decreasing the incidence of post thyroidectomy hypocalcaemia. In 

agreement to our results, a recent prospective study [102] found that the 

prevalence of parathyroid failure syndromes after total thyroidectomy was 

similar whether a parathyroid gland was inadvertently excised or auto 

transplanted and that auto transplantation did not influence the permanent 

hypoparathyroidism rate. A more recent narrative review by the same team 

[103] found the absence of proof of clinically significant PTG graft function. 

They reported that it remains hard to prove that auto transplanted normal 

parathyroid tissue takes well into a muscle or subcutaneous pocket and that is 

functional and able to reduce the permanent hypoparathyroidism rates. The 

presence of other potentially functioning glands remaining in situ after 

thyroidectomy and the absence of a clear cut proof of function due to 
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impossibility of venous sampling close to the sternocleidomastoid muscle have 

obscured the benefits of PAT and have been a serious theoretical obstacle for 

those claiming a benefit thyroidectomy. Both studies recommend that both 

parathyroid auto transplantation and inadvertent parathyroidectomy should be 

avoided and all efforts should be made to preserve the parathyroid glands in situ. 

 PTGs Identification :  

 In our study, identification of PTGs was not significantly associated with a 

lower incidence of transient or permanent hypocalcaemia (p=0.649 for bilateral 

intervention and p=0.375 for unilateral intervention). Nevertheless, patients 

undergoing bilateral intervention who had less than 2 PTGs identified during 

surgery had lower incidence of post thyroidectomy transient hypocalcaemia than 

those who a had more than 2 PTGs seen during intervention (31.3% versus 

36.3%). This is in correlation with a study done on 569 patients found that when 

the extra-capsular technique was adopted during total thyroidectomy, 

identifying fewer PGs in their orthotopic positions not only lowered risk of 

temporary and protracted hypoparathyroidism but also shortened recovery from 

protracted hypoparathyroidism [104]. Some authors suggest that this is due to 

the risk of injury inherent to parathyroid manipulation [105]. However there is 

no consensus on the recommendation to identify the PTGs in order to preserve 

them or on the minimum number of glands to be preserved [106]. In a 

retrospective study done 254 patients, the authors suggest that a careful 

dissection of the thyroid capsule as close as possible to the thyroid parenchyma 

as well as the identification of the PTGs prior to ligation of the inferior thyroid 

artery are important both to avoid damaging the structure and vascularization, 

and to prevent accidental removal along with the thyroid lobe [107]. 
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 Age : 

In this study, we did not find significant difference in the mean age 

between patients who developed post-operative hypocalcaemia and those who 

didn’t (48.7 +/- 13.7 versus 47.7 +/- 14.6 years, p= 0.477). It is the same 

observation when it comes to transient hypocalcaemia (49.2+/- 13.7 years versus 

47.5 +/- 14.5 years, p=0.234) and permanent hypocalcaemia (39.6+/-9.8 years 

versus 48.2+/-14.3 years, p= 0.092). This could be explained by the fact that in 

our study the mean age of the population (48 +/- 14.3 years old) is a lot younger 

than in the literature [107;108]. However, there are studies similarly to ours that 

have noted limited association between older age and outcome due to 

thyroidectomy. A prospective study [109] done on a population of 85 patients 

and 44 thyroidectomy patients aged 21 to 35 years versus ≥ 65 years 

respectively , showed no difference in complication rates between younger and 

older patients.  

The influence of age on post thyroidectomy hypocalcaemia still needs to be 

clarified in view of other confounding patient and disease related factors. A 

retrospective cohort study using the American college of surgeons national 

surgical quality improvement program database found that a higher rate of post 

thyroidectomy complications in patients aged 65 to79 years. They also found a 

higher rate of complications, higher rates of overall and related readmission with 

extended length of hospital stay in patients aged ≥ 80 years [110] .Older age is 

associated with vitamin D deficiency [111] , probably due to reduced skin 7-

dihydrocholesterol, decreased renal 1 α-hydroxylase activity and reduced 

calcium absorption [112]. 
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 Previous thyroid intervention : 

 Contrary to some studies that conclude that completion thyroidectomy can 
increase post-operative complications such as hypoparathyroidism [113]. In our 
study we found an increase in the incidence of post-operative, transient and 
permanent hypocalcaemia among patients undergoing thyroidectomy for the 1st 
time, however it was not statically significant (p=0.108). Similarly to our results, 
a retrospective study performed at the McGill University Thyroid Cancer 
Center, Montreal, Quebec, Canada, reported that the occurrence of transient 
hypocalcaemia was significantly lower in the completion thyroidectomy (CT) 
patient group than in the total thyroidectomy (TT) patient group. And that 
transient hypocalcaemia occurred in 1.5% of patients after CT and 12.5% after 
TT but there was no significant difference in the occurrence of permanent 
hypocalcaemia between the two groups [114].  

 In case of completion thyroidectomy, the devitalized parathyroid can be 
revascularized before the second surgical intervention because of the time 
interval between the completion thyroidectomy and the 1st operation. This can 
result in a decreased rate of post thyroidectomy hypocalcaemia [115].  

A few researches suggest that completion thyroidectomy can increase 
postoperative complications such as hypoparthyroidism, especially when they 
are performed by inexperienced surgeons [108]. It is known that surgeons with 
sufficient experience can perform iterative thyroidectomy with low morbidity 
[116]. The difficulty in completion thyroidectomy comes from the post-
operative fibrosis thus increased risk of PTGs injury [117]. They recommend 
that completion thyroidectomy should be performed within 10 days or at least 3 
months after the first surgery to avoid postoperative fibrosis in the operative 
field [118;119] . 
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 Diagnosis :  

- Thyroid cancer :  

In our study we found that the diagnosis of thyroid cancer was not related 

to post- operative hypocalcaemia. The incidence of post thyroidectomy was 

higher in patients with other diagnosis (37.5%) than patients with thyroid cancer 

(31.5%). It correlates with the results of a retrospective results study by Stravos 

Gourgiotis et al [120] who found that the incidence of inadvertent 

parathyroidectomy was inversely correlated with thyroid malignancy 

(p=<0.005). Thus suggesting that thyroid malignancy may reduce the incidence 

of inadvertent parathyroidectomy. It may be explained by the fact that in their 

study population there was no patient with advanced thyroid malignancy an 

there was no case with extensive thyroid procedure and perhaps the surgical 

techniques may be more meticulous in cases with suspected malignancy. 

However malignant neoplasm are commonly considered to be risk factors 

for post thyroidectomy hypocalcemia in multiple studies [121;122; 117]. Some 

authors believe that malignancy tends to be treated with a more aggressive 

approach to thyroid surgery, thereby leading to incidental parathyroidectomy 

and hypocalcemia [131]. The altered anatomy of these patients could increase 

the likelihood of parathyroid tissue removal. 

- Graves disease: 

Though it wasn’t significant, we found that patients with Graves disease 

(GD) had a higher incidence of post-operative and transient hypocalcaemia than 

patients with thyroid cancer and MNG (38.5% versus 35.7%, with p=0.842). 

Multiple studies including a study conducted in our department on a different set 
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of patients then ours that compared Graves disease versus MNG [61] reported 

that Graves disease is a well known risk factor for post-operative hypocalcaemia 

[123 ;124]. This may be due to the influence of thyroid hormones on calcium 

metabolism and bones, as they accelerate bone formation and remodeling [125]. 

A decrease in thyroid hormones results in an alteration of the calcium balance, 

leading to “hungry bone” syndrome which is manifested through 

hypocalcaemia, hypophosphatemia and hypomagnesaemia [126]. In these 

patients with hyperthyroidism, anti-thyroid treatment usually improves the bone 

involvement caused by Graves disease [118]. 

In addition the fact that there is a greater vascularization with increased 

hemorrhage risk and the existence of a severe adherence of the thyroid capsule 

with the PTGs in Graves disease is an added difficulty for the identification and 

preservation of the parathyroid glands [100;127;1]. 

 HTA and Diabetes 

When it comes to the relation between the occurrence of post-operative, 

transient, permanent hypocalcaemia and hypertension we didn’t find a 

significant difference (p=0.253). We did not find information in regards to the 

relation between hypertension and post thyroidectomy hypocalcaemia in the 

literature. However, a retrospective study with a sample of 2559 patients found 

that hypertension is in relation with the occurrence of another thyroidectomy 

complication; postoperative hematomas. Thus their study found that 16 out of 32 

patients (50%) who underwent surgical revision had hypertension; incidence of 

hematoma was 2.09% in patients with hypertension and 0.89% in patients 

without it (p<0.05) [128]. In our study none of the patients who developed 

hematomas or hemorrhage had hypertension.  
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The same result was observed when it comes to diabetes; there was no 

significant difference between diabetic patients and non diabetic patients when it 

come to the occurrence of post-operative (p=0.737), transient (p=0.919) and 

permanent hypocalcaemia (p=1.000). We did not find information in regards to 

the relation between diabetes and post thyroidectomy hypocalcaemia. 

 Thyroid size : 

Thyroid size was assessed on ultrasound, and we found that large thyroid 

volume was not significantly related with post-operative hypocalcaemia 

(p=0.261). Patients with large thyroid volume had lower incidences in rates of 

post-operative hypocalcaemia. However In the literature we found that large 

thyroid size (maximum thyroid diameter > 50mm) and volume (volume> 25ml) 

was related with an increased risk of incidental parathyroidectomy [109], this 

may be explained by technical difficulty during surgery and the frequent 

association between large thyroid gland and hypervascularization of the gland. 

 Surgical expertise : 

In our study we found that there was no significant differences when it 

comes to post-operative hypocalcemia between interventions done by senior 

surgeons and residents (p=0.190). Although it wasn’t significant we found that 

post thyroidectomy hypocalcemia was observed more with surgeries performed 

by senior surgeons (33.1% versus 21.9%). This may be due to the fact that 

senior surgeons tend to focus less on surgical precision after long years of 

performing numerous thyroidectomies.  
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In the literature the surgeon’s experience is relevant to avoid post 

thyroidectomy complications in general. A prospective cross sectional 

multicenter study found that patients were at increased risk of permanent 

complications after thyroidectomy performed by less experienced surgeons and 

by those in practice for 20 years or more, suggesting that surgeons aged 35 to 50 

years provided the safest care [129]. 
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II- POST OPERATIVE DYSPHONIA: 

Thyroidectomy may result in vocal impairment due to extrinsic 

compression of the gland on the larynx, endotracheal intubation, dissection of 

the cervical muscles, hematomas, and damage to the laryngeal nerves. 

Dysphonia may occur in up to 90% of patients, especially in the immediate 

postoperative period and persist for three to 6 months in 11-15% of cases [130]. 

The recurrent laryngeal nerve (RLN) as well as the external branch of the 

superior laryngeal nerve (SLN) can be temporarily or permanently injured. The 

estimated rates of injury to the SLN vary from 0.3% to 13% and to the RLN 

from 5% to 10%, being temporary in 5% and permanent in 0.5 -2% [131]. 

Damage to the RLN is the main cause of dysphonia after thyroidectomy 

 [132 - 133]. 

In this study, suspected lesion of RLN during intervention was the only 

significant factor in the development of post thyroidectomy dysphonia in 

univariate analysis (p=0.026) however it wasn’t relevant on multivariate 

analysis. In addition suspected lesion of the recurrent nerve was not significantly 

related to post thyroidectomy hypocalcaemia (p=0.343), however the incidence 

of post thyroidectomy hypocalcaemia was higher in patients with patients 

suspected lesion of the RLN than patients without lesion of the RLN (60% 

versus 33.8%). 

On another note in our series out of the 5 patients who had suspected lesion 

of the RLN during surgery only 1 patient (2.8%) sustained inadvertent Para 

thyroidectomy (p= 0.335). In contradiction to our results a retrospective cohort 

study which included 2556 patients who underwent total thyroidectomy found 



 

100 
 

that the incidence of IP was 7 fold higher in patients with RLN injury compared 

with the no-RLN injury group [101]. Eventually, the anatomical variations of 

the RLN (especially the right) and the different locations of the parathyroid 

glands may play a role. The proximity of parathyroid glands to the RLN, makes 

them more vulnerable to devascularization or resection in cases of RLN injury.  

The reported risk factors of laryngeal nerve damage in thyroidectomy are: 

goiter greater than 5 cm, patients older than 50 years, reoperation, malignant 

disease, type of surgery (partial or total thyroidectomy, with or without lymph 

node dissection), and surgeon experience [134;135]. Other causes include 

perineural vascular injury and compression by hematoma. 
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In this retrospective study of thyroidectomy performed at the surgical 

department “A” at Ibn Sina over a 12 years period, we were able to identify 

patient related clinical and surgical risk factors for post thyroidectomy 

hypocalcaemia. Thus, we found female gender, preoperative hypocalcaemia, and 

bilateral intervention to be independent predictors of post-operative and 

transient hypocalcaemia. Additionally, in patients with preoperative 

hyperthyroidism, bilateral CND, 1st time thyroidectomy, and inadvertent 

thyroidectomy confers an increased risk of developing transient hypocalcaemia 

.We also confirmed that suspected lesion of the RLN is a risk factor for post-

operative dysphonia. Based on our experience preoperative hypocalcaemia 

dosage should be systematic for all patients undergoing thyroidectomy and 

preoperative vitamin D evaluation for women should be considered. Perhaps 

preoperative calcium treatment and vitamin D supplementation for patients with 

risk factors may prevent post thyroidectomy hypocalcaemia, a prospective study 

need to be done to convey on the efficiency.  
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ABSTRACT 

Title: Incidence and predictive factors of post thyroidectomy hypocalcaemia 
Key Words: Thyroidectomy, Hypocalcaemia, Post-thyroidectomy complications, Dysphonia 
Author: HABTE Eden Ayele 
 
Background: 
Hypocalcaemia is a frequent complication of thyroidectomy. Although typically transient, it 
can lead to an increased length of hospitalization, readmission, and in rare cases be permanent 
with a lifetime supplementation of calcium. 
 
Objective: 
The aim of this study was to determine the incidence of hypocalcaemia in patients undergoing 
different type of thyroidectomy for different pathologies, in order to determine which are the 
factors that could be used as predictive indicators of post-operative, transient and permanent 
hypocalcaemia. 
 
Materials and Methods:  
This retrospective study consisted of 461 patients who had undergone thyroidectomy at the 
surgical department “A”  in IbnSina Hospital between January 2007 to December 2018. The 
clinicopathologic, biological and surgical details of normocalcemic and hypocalcemic patients 
were compared. 
 
Results:  
Out of the 461 patients 157 patients (34.1%) developed initial post-operative hypocalcaemia, 
149 of them (32.3%) were found to have transient hypocalcaemia and 8 of them (1.7%) had 
permanent hypocalcaemia.  
Univariate analysis found female gender (p=0.009), preoperative hypocalcaemia (p=0.001), 
preoperative hyperthyroidism (0.029), bilateral intervention (p=0.000), bilateral central neck 
dissection (p=0.038) and inadvertent parathyroidectomy (p=0.018) to be significantly 
associated with transient hypocalcaemia.  
 Multivariate analysis demonstrated that female gender (p=0.047 OR: 2.87), preoperative 
hypocalcaemia (p=0.001 OR: 22.21) and bilateral intervention (p=0.002 OR: 15.66) were 
independent significant factors.  
In addition suspected lesion of the RLN during surgery was a significant factor for post-
operative dysphonia on univariate analysis. 
 
Conclusion:  
In conclusion female gender, preoperative hypocalcaemia and bilateral intervention increase 
the risk of developing transient hypocalcaemia. Preoperative evaluation of calcemia should be 
systematic and preoperative management of hypocalcaemia should be initiated in patients that 
are at high risk of developing hypocalcaemia after thyroidectomy. 
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RÉSUMÉ 

Titre : Incidence et facteurs prédictifs de l’hypocalcémie en post thyroïdectomie 

Mots clés : Thyroïdectomie, hypocalcémie, complication post thyroïdectomie, Dysphonie 

Auteur : HABTE Eden Ayele 

Intoduction et Objective: 
 L'hypocalcémie est une complication fréquente de la thyroïdectomie. Bien qu’elle soit généralement 
transitoire, dans des cas rares elle peut être permanente. Le but de cette étude est de détecter 
l'incidence de l'hypocalcémie chez les patients subissant différents types de thyroïdectomie pour 
certaines pathologies thyroïdiennes, pour déterminer les facteurs qui pourraient servir d’indicateurs 
prédictifs d'une hypocalcémie postopératoire, transitoire et permanente. 
 

Patients et méthodes: 
 Cette étude rétrospective comprend 461 patients ayant subit une thyroïdectomie au service de 
chirurgie « A » de l'hôpital Ibn Sina entre janvier 2007 et décembre 2018. Les détails 
clinicopathologiques, biologiques et chirurgicaux des patients normocalcémiques et hypocalcémiques 
ont été comparés. 
 

Resultats : 
 Sur les 461 cas, 157 patients (34,1%) ont développé une hypocalcémie postopératoire, dont 149 
(32,3%) une hypocalcémie transitoire, pour les 8 patients restants (1,7%) il s’agit d’une hypocalcémie 
permanente. 
 L'analyse univariée a démontré que le sexe féminin (p = 0,009), l’hypocalcémie préopératoire (p = 
0,001), l’hyperthyroïdie préopératoire (0,029), l’intervention bilatérale (p = <0.001), la dissection 
centrale bilatérale du cou (p = 0,038) et la parathyroïdectomie accidentelle (p = 0,018) sont associées 
de manière significative à l’hypocalcémie transitoire. 
Quant à l'analyse multivariée, elle a démontré que le sexe féminin (p = 0,047 OR: 2,87), 
l'hypocalcémie préopératoire (p = 0,001 OR : 22,21) et l'intervention bilatérale (p = 0,002 OR: 15,66) 
sont des facteurs significatifs indépendantes.  
  
 

Conclusion : 
Donc le sexe féminin, l'hypocalcémie préopératoire et l'intervention bilatérale augmentent le risque de 
développer une hypocalcémie transitoire. L'évaluation préopératoire de la calcémie doit être 
systématique et une prise en charge préopératoire de l'hypocalcémie doit être initiée chez les patients à 
haut risque de développer une hypocalcémie après thyroïdectomie. 
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 ملخص
 .لدرقیة الغدةا بعداستئصال الدم كلس لنقص لتنبؤیةا والعوامل الإصابة : العنوان

 .الصوت بحة٫الدرقیة الغدة ستئصال بعدا ،المضاعفات الدم كلس الدرقیة،نقص الغدة استئصال :المفتاحیة الكلمات

 .ھابتایدنایل : الكاتبة

 :الھدفو  مقدمةال

  .الدرقیة الغدة لاستئصال ائعةالش المضاعفات أحد ھو الدم في الكلسیوم نقص 

 لأسباب الدرقیة الغدة لإستئصال یخضعون الذین المرضى في الدم في الكالسیوم نقص حالات دیدتح ھو الدراسة ھذه من الھدف  

  ، مختلفة مرضیة

 . الجراحیة العملیة بعد الدائم او العابر الدم كلس نقص من تنبؤیة كمؤشرات استخدامھا یمكن التي العوامل تحدید أجل من

 :والطرق المرضى 

 2007 ینایر بین سینا ابن بمستشفى أ الجراحة قسم في الدرقیة الغدة لاستئصال خضعوا مریضا 461 رجعي بأثر الدراسة ھذه تشمل 

 .2018 دیسمبر الى

 .منھ یعانون لا والذین الدم كلس نقص من یعانون الذین للمرضى والجراحیة والبیولوجیة الإكلینیكیة التفاصیل مقارنة وتمت 

  :النتائج

 من یعانون كانوا (٪32.3) منھم 149 ، الجراحیة العملیة بعد الدم كلس بنقص (٪34.1) مریضاً  157 أصیب ، مریض 461 بین من

 .الدائم الدم كلس نقص من (٪ 1.7 ) منھم 8 و العابر الدم كلس نقص

 قبل الدرقیة ةالغد نشاط فرط ، (p = 0.001) الجراحة قبل الدم كلس نقص ، (p = 0.009) الأنثوي الجنس ، المتغیر أحادي التحلیل في 

 واستئصال (0.038 على العثور تم = p) للعنق الثنائي المركزي التشریح ، (p = <0.001) الثنائیة الجراحة ، (0.029) الجراحة

  .العابر الدم كلس نقص مع كبیر بشكل مرتبطة (p = 0.018) العرضي الدرق جارات

 (p=0.001 OR 22.21) الجراحة قبل الدم كلس ونقص ، (p = 0.047 OR 2.87) الإناث جنس كان ، المتغیرات متعدد التحلیل في

  .مھمة عوامل (p = 0.002 OR 15.66) الثنائیة والجراحة

 :الخلاصة 

  .العابر الدم كلس بنقص الإصابة خطر من تزید الثنائي والجراحة الجراحة قبل الدم كلس نقص ، نثويالأ الجنس 

 لخطر المعرضین المرضى في الدم كلس لنقص الجراحة قبل ما العلاج ویكون منھجیاً  الدم لكلس الجراحة قبل ما تقییم یكون أن یجب

 .رقیةالد استئصال بعد الدم كلس نقص بتطور كبیر
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Annex 1: Data collection form. 



 

109 
 

 

 

 
 

 

 

 

References  

 

 
 

 
 

 

 



 

110 
 

                                                             
 

[1]    Thomusch O, Machens A, Sekulla C, Ukkat J, Lippert H, Gastinger I, Drall 

H.Multivariate analysis of risk factors for postoperative complications in

 benign goiter surgery: prospective multicenter study in Germany. World 

J Surg. 2000 Nov; 24(11):1335-41 

 

[2]       Bhattacharyya N, Fried MP, Assessement of the morbidity and 

complications of total thyroidectomy. Arch Otolaryngol Head Neck 

Surg. 2002 Apr; 128(4):389-92  
 

[3 ]  Shaha A.R., Jaffe B.M, Parathyroid preservation during thyroid surgery, 

Am J Otolaryngol. 1998 Mar-Apr ;19(2):113-7. 
 

[4 ]  Tomusch O, Machens A, Sekulla C, Ukkat J, Brauckhoff M, Dralle H. 

The impact of surgical technique on postoperative hypoparathyroidism 

in bilateral thyroid surgery: a multivariate analysis of 5846 consecutive 

patients. Surgery 2003; 133:180-5. 
 

[5 ]  Shoback D. Hypoparathyroidism. N Engl J Med 2008; 359: 391-403. 
 

[6]  Biswas NN, Chaudhury WA, Khan JA, Biswas AC, Arif KM, Ghosh S, 

Akter S Hypocalcaemic Tetany After Total Thyroidectomy Med. Coll. J. 

2015; 10(2):59-62 
 

[7]  Pattou F, Combemale F, Fabre S, Carnaille B, Decoulx M, Wemeau J. L, 

Racadot A, Proye C, Hypocalcemia following Thyroid Surgery: 

Incidence and Prediction of Outcome, World J. Surg. 22 (1998) 718–

724. doi:10.1007/s002689900459. 



 

111 
 

 
 

[8]  El Malki HO, Abouqal R. Systematic review and meta-analysis of 

predictors of post-thyroidectomy hypocalcaemia (Br J Surg 2014; 101: 

307-320). Br J Surg March 2014; Jun;101(7):883. 
 

[9 ]  Roh JL, Park CI. Intraoperative parathyroid hormone assay for 

management of patients undergoing total thyroidectomy. Head Neck 

2006;28:990-7 
 

 [10]  Grodski S, Serpell J. Evidence for the role of perioperative PTH 

measurement after total thyroidectomy as a predictor of hypocalcemia. 

World J Surg 2008 ;32:1367-8.  

[11]  Russ G, Bonnema SJ, Erdogan MF, Durante C, Ngu R, Leenhardt L. 

European thyroid association guidelines for ultrasound malignancy risk 

stratification of thyroid nodules in adults: The EU-TIRADS. Eur Thyroid 

J (2017) ; 6, 225-37. 
 

[12]  Russ G .Management of thyroid nodules .Rev Prat. 2017 Jun ;67(6):663-

668 
 

[13]   Baloch Z.W, Cooper D.S, Gharib H, Alexander E.K .Overview of 

Diagnostic Terminology and Reporting . Syed Z, Ali Edmund 

S. Cibas.The Bethesda System for Reporting Thyroid Cytopathology ; 

Definitions, Criteria, and Explanatory Notes, chapter 1 , Springer 

International Publishing AG. 2018. doi./10.1007/978-3-319-60570-8 

[14]  Kholová I , Schalin-Jäntti C. Encyclopedia of Endocrine Diseases 

(Second Edition), Volume 4, 2019, Thyroid Fine Needle Aspiration 

Cytology Pages 565-572 
 



 

112 
 

 
[15]  Gharib H, Fine-needle aspiration biopsy of thyroid nodules: advantages, 

limitations, and effect. Mayo Clin Proc. 1994 Jan;69(1):44-9 
 

[16]  Gharib H, Goellner J, Fine-needle aspiration biopsy of the thyroid: an 

appraisal. Ann Intern Med. 1993 Feb 15;118(4):282-9  
 

[17] Bahn, R.S, Castro M.R . Approach to the patient with nontoxic 

multinodular goiter. Journal of Clinical Endocrinology & Metabolism, 

2011 May; 96(5):1202-12. doi: 10.1210/jc.2010-258396 (5), 1202–1212 
 

[18] Gharib, H., Papini, E., Garber, J.R. American Association of Clinical 

Endocrinologists, American College of Endocrinology, and Association 

Medici Endocrinologi medical guidelines for clinical practice for the 

diagnosis and management of thyroid nodules—2016 update. Endocrine 

Practice 22 (Suppl 1), 1–60. 

[19 ]  Schneider DF, Mazeh H, Lubner SJ, Jaume JC, and Chen H. Chapter 71: 

Cancer of the Endocrine System. In: Niederhuber JE, Armitage JO, 

Dorshow JH, Kastan MB, Tepper JE, eds. Abeloff’s Clinical Oncology. 

5th ed. Philadelphia, Pa. Elsevier: 2014. 
 

[20]  Belfiore A, La Rosa GL, La Porta GA, Giuffrida D, Milazzo G, Lupo L, 

Regalbuto C, Vigneri R Cancer risk in patients with cold thyroid 

nodules: relevance of iodine in- take, sex, age, and multinodularity 

,1992. Am J Med 93:363–369 
 

[21 ]  Solbiati L, Volterrani L, Rizzatto G, Bazzocchi M, Busilacci P, Candiani 

F, Ferrari F, Giuseppetti G, Maresca G, Mirk P. The thyroid gland with 

low uptake lesions: evaluation by ultrasound. Radiology. 1985 

doi;155187- 191 



 

113 
 

 
 

[22 ]  Koike E,  Noguchi S. Ultrasonographic Characteristics of Thyroid 

Nodules Prediction of Malignancy Arch Surg. 2001 (136(3):334-337). 

doi:10.1001/archsurg.136.3.334 
 

[23]  Warinthorn P, Arunnit B, Vivian K, Thanatchaporn W. I .Reliability of 

Various Thyroid Imaging Reporting and Data System (TIRADS) 

Classifications for Differentiating Benign from Malignant Thyroid 

Nodules, Asian Pacific Journal of Cancer Prevention, 2019, Vol 20 

DOI:10.31557/APJCP.2019.20.4.1283. 
 

[24]  Bahn R. S. Graves’ ophthalmopathy. New England Journal of Medicine, 

2010 Feb 25;362(8):726-38. doi: 10.1056/NEJMra0905750 
 

[25 ]  Zulewski H, Siggelkow H, Walden C, Becker W, Hüfner M. Evaluation 

of procollagen III peptide as a marker of tissue hyperthyroidism in long-

term treated women with TSH suppressive doses of thyroxine .Exp Clin 

Endocrinol Diabetes. 1999 ;107(3):190-4 
 

[26]  Marino M, Chiovato L .Volume II Part 7: Thyroid, Chapter 83 - Graves’ 

Ophthalmopathy. , Jameson J.L , De Groot L.J, David M. de Kretser, 

Linda C. Giudice, Grossman A.B, Melmed S, Potts Jr J.T, Weir G.C 

Endocrinology: Adult and Pediatric (Seventh Edition) Pages 1465-

1477.e3. 2016 Elsevier Inc. 
 

[27]  Kamijo K, Murayama H, Uzu T, Togashi K, Olivo PD, Kahaly GJ. 

Similar clinical performance of a novel chimeric thyroid-stimulating 

hormone receptor bioassay and an automated thyroid-stimulating 

hormone receptor binding assay in Graves’ disease. Thyroid. 2011; 

21(12):1295–9. 
 



 

114 
 

 
[28]  EL Malki H.O, Mohsine R, Mazouz S.EL , Taleb K.Aït ,Chefchaouni 

M.C, Oulbacha S, Ifrine L, Belkouchi A , Elalaoui H, Maaouni A, 

Balafrej S. Les réinterventions après thyroïdectomie pour goitre, Annales 

d'Endocrinologie 

Vol 63, N° 3, juin 2002 pp. 193-196,Doi: AE-06-2002-63-3-0003-4266-

101019-ART4. 
 

[29 ]  Reeve.T , Thompson N.W.Complications of thyroid sugery: how to 

avoid them, how to manage them and observations on their possible 

effect on the whole patient .World J.surg ,2000, 24, 971-975. 
  

[30]  Lee K.E , Choi J.Y. Open Thyroidectomy. Department of Surgery, Seoul 

National University Hospital, Seoul, Korea, Republic of South Korea, 

2017, doi:10.1007/978-3-642-37262-92 
 

[31]  Neerav G. Thyroidectomy .Division of Otolaryngology-Head and Neck 

Surgery, Penn State Hershey Medical Center, May 08, 2018.  
 

[32]  Shaheen OH , Thyroid surgery for tumours: the Semon Lecture, 

presented at the RSM November 1996, Clin Otolaryngol Allied 

Sci. 1998 Jun; 23(3):193-208 

[33]  Fancy T, Gallagher D 3rd, Hornig JD. Surgical anatomy of the thyroid 

and parathyroid glands. Otolaryngol Clin North Am. 2010 Apr. 

43(2):221-7 
 

[34]  Bliss RD, Gauger PG, Delbridge LW. Surgeon's approach to the thyroid 

gland: surgical anatomy and the importance of technique. World J Surg. 

2000 Aug. 24(8):891-7. 
 



 

115 
 

 
[35] William B. Stewart,Lawrence J. Rizzolo . Embryology and Surgical 

Anatomy of the Thyroid and Parathyroid Glands.in vol 1. Oertli 

D,Surgery of the Thyroid and Parathyroid Glands. Robert Udelsman 

(Eds.) Springer 2007 chapter 2. 
 

[36] Monfared A, Gorti G, Kim D, Microsurgical anatomy of the laryngeal 

nerves as related to thyroid surgery. Laryngoscope. 2002 Feb 

doi;112(2):386-92. 
 

[37]  Friedman M, LoSavio P, Ibrahim H, Superior laryngeal nerve 

identification and preservation in thyroidectomy. Arch Otolaryngol Head 

Neck Surg. 2002 Mar doi;128(3):296-303.  
 

[38]  Mastin E.V. The Blood Supply of the Thyroid Gland and Its Surgical 

Significance. (1922) Thesis, University of Minnesota, Minneapolis. 
 

[39]  Krudy AG, Doppman JL, Brennan MF. The significance of the 

thyroidea ima artery in arteriographic localization of parathyroid 

adenomas. Radiology. 1980 Jul. doi:136(1):51-45.  
 

[40]  Toni R, Della Casa C, Mosca S, Malaguti A, Castorina S, Roti E. 

Anthropological variations in the anatomy of the human thyroid arteries. 

Thyroid. 2003 Feb. doi; 13(2):183-92. 
 

[41]  Grace A. L, Masharani U. Parathyroid Disorders. Anil K. Lalwani 

.Current Diagnosis & Treatment in Otolaryngology-Head & Neck 

Surgery, 3edition 2008.Page 572-576. 
 

 
 



 

116 
 

 
[42]  Lopinto M., Rubio G. A, Khan,Z. F, Vaghaiwalla T. M., Farra, J. C, Lew 

J. I. Location of abnormal parathyroid glands: lessons from 810 

parathyroidectomies. Journal of Surgical Research, 2017. (207, 22–26). 

doi:10.1016/j.jss.2016.08.045.  
 

 

[43] Haber RS, Kim CK, Inabnet WB. Ultrasonography for preoperative 

localization of enlarged parathyroid glands in primary 

hyperparathyroidism: comparison with (99m) technetium sestamibi 

scintigraphy. Clin Endocrinol (Oxf). 2002 Aug;57 (2):241-9. 
 

[44]  Kuriloff DB, Sanborn KV. Rapid intraoperative localization of 

parathyroid glands utilizing methylene blue infusion. Otolaryngol Head 

Neck Surg. 2004 Nov doi;131(5):616-22. 
 

[45]  Udelsman R, Donovan PI. Open minimally invasive parathyroid surgery. 

World J Surg. 2004 Dec; 28(12):1224-6. Epub 2004 Nov 4. 
 

[46]  Carpenter GR, Emery JL, Inclusions in the human thyroid. J Anat. 1976 

Sep;122(Pt 1):77-89. 
 

[47]  Whineray Kelly EL, Braatvedt G, Harman R. A parathyroid 

incidentaloma. ANZ J Surg 2005. doi;75:365–8. 
 

[48] Hellman P, Ohrvall U, Rudberg C, Bjerneroth G, Juhlin C, Grimelius 

L, Ridefelt P, Akerström G, Rastad J. Incidence, structure, and function 

of enlarged parathyroid glands discovered accidentally during thyroid 

surgery. Surgery 1993. doi;113:655–61. 
 



 

117 
 

 
[49]  Benabbad I, Chraibi A, Iraqi H, Serji B, Mohsine R, Ifrine L, Belkouchi 

A, Bonnichon P, El Malki HO. Parathyroid incidentaloma. Literature 

review about three case reports. Ann Endocrinol (Paris). 2011 Feb 

;72(1):30-3. doi: 10.1016/j.ando.2010.06.002. 
 

[50]   Bellantone R, Boscherini M, Lombardi CP, Bossola M, Rubino 

F, De.Crea.C, Alesina.P, Traini.E, Cozza.T, D'alatri.L. 

.    Is.the identification of the external branch of the superior 

laryngeal nerve mandatory in thyroid operation? Results of a 

prospective randomized study. Surgery. 2001 Dec. doi 

;130(6):1055-9 
 

[51]  Mirilas P, Skandalakis JE . Benign anatomical mistakes: the correct 

anatomical term for the recurrent laryngeal nerve. Am Surg. 2002 

Jan;68(1):95-7 
 

[52]    Sherman JH, Colborn GL . Absence of the left inferior thyroid 

artery: clinical implications. Clin Anat. 2003 Nov doi;16(6):534-

7 
 

[53]  Page C, Foulon P, Strunski V. The inferior laryngeal nerve: surgical and 

anatomic considerations. Report of 251 thyroidectomies. Surg Radiol 

Anat. 2003 Jul-Aug; 25(3-4):188-91. Epub 2003 Aug 9 
 

 

[54]     Sturniolo G, D'Alia C, Tonante A, Gagliano E, Taranto F, Lo 

Schiavo MG. The recurrent laryngeal nerve related to thyroid 

surgery. Am J Surg. 1999 Jun doi;177(6):485-8. 
 



 

118 
 

 
[55]  Abboud B, Aouad R. Non-recurrent inferior laryngeal nerve in thyroid 

surgery: report of three cases and review of the literature. J Laryngol 

Otol. 2004 Feb;118(2):139-42. 
 

[56]  Gauger PG, Delbridge LW, Thompson NW, Crummer P, Reeve TS. 

Incidence and importance of the tubercle of Zuckerkandl in thyroid 

surgery. Eur J Surg. 2001 Apr. 167(4):249-54. 
 

[57]  Gravante G, Delogu D, Rizzello A, Filingeri V. The Zuckerkandl 

tubercle. Am J Surg. 2007 Apr. doi; 193(4):484-5 
 

[58]  Yun JS, Lee YS, Jung JJ, Nam KH, Chung WY, Chang HS. The 

Zuckerkandl's tubercle: a useful anatomical landmark for detecting both 

the recurrent laryngeal nerve and the superior parathyroid during thyroid 

surgery. Endocr J. 2008 Oct. doi; 55(5):925-30. 
 

[59]  Veyseller B, Aksoy F, Yildirim YS, Karatas A, Ozturan O. Effect of 

recurrent laryngeal nerve identification technique in thyroidectomy on 

recurrent laryngeal nerve paralysis and hypoparathyroidism. Arch 

Otolaryngol Head Neck Surg. 2011 Sep. 137(9):897-900. 

[60]   Bliss RD, Gauger PG, Delbridge LW. Surgeon’s approach to 

the thyroid gland: surgical anatomy and the importance of 

technique. World J Surg. 2000 Aug doi;24(8):891-7. 
 

[61 ]  Hebbazi A . L’incidence de l’hypoparathyroidie dans la thyroidectomie 

totale et subtotale en cas de Basdow et de goitre multi heteronodulaire , 

Thèse n°260 , 2004, faculté de medecine et de pharmacie de Rabat . 

 

 
 



 

119 
 

 
[62]  Cooper D, David S. Cooper, Gerard M. Doherty, Bryan R. Haugen, 

Richard T. Kloos, Stephanie L. Lee, Susan J. Mandel, Ernest L. 

Mazzaferri, Bryan McIver, Steven I. Sherman, and R. Michael Tuttle. 

Treatment guidelines for patients with thyroid nodules and well-

differentiated thyroid cancer. American Thyroid Association.2006, 

Thyroid 16:109–42. 
 

[63]  Robbins KT, Shaha AR, Medina JE, Califano JA, Wolf GT, Ferlito 

A, Som PM, Day TA; Consensus statement on the classification and 

terminology of neck dissection. Arch Otolaryngol Head Neck Surg. 2008 

May;134(5):536-8. doi: 10.1001/archotol.134.5.536 
 

 

[64]  Ferlito A, Robbins KT, Shah JP, Medina JE, Silver CE, Al-Tamimi 

S, Fagan JJ, Paleri V, Takes RP, Bradford CR, Devaney KO, Stoeckli 

SJ, Weber RS, Bradley PJ, Suárez C, Leemans CR, Coskun HH, Pitman 

KT, Shaha AR, de Bree R, Hartl DM, Haigentz M Jr, Rodrigo 

JP, Hamoir M, Khafif A, Langendijk JA, Owen RP, Sanabria A, Strojan 

P, Vander Poorten V, Werner JA, Bień S, Woolgar JA, Zbären P, Betka 

J, Folz BJ, Genden EM, Talmi YP, Strome M, González Botas 

JH, Olofsson J, Kowalski LP, Holmes JD, Hisa Y, Rinaldo A. Proposal 

for a rational classification of neck dissections. Head Neck. 2011 Mar; 

33(3):445-50. doi: 10.1002/hed.21614. Epub 2010 Nov 17 
 

[65]  Peters JP, Man E.B, Kydd DM,  Engstrom W.W, Waters L.L . Toxic 

Effects of Antithyroid Drugs . Yale J Biol Med. 1949 Dec; 22(2): 139–

179. 

 



 

120 
 

 
 

[66 ]  Eugene N Myers, Thyroidectomy Ch. 65 in Operative Otolaryngology: 

Head and Neck Surgery. 2nd edition. P541 , Saunders eds. ,2008. 
 

[67 ]  Lai SY, Mandel SJ, Weber RS. Management of Thyroid Neoplasms. Ch. 

124. 

  Flint, P Haughey, BH Lund, VJ; Niparko, JK; Richardson, MA. Flint: 

Cummings Otolaryngology: Head & Neck Surgery, 5th ed. 2010. 
 

[68] Isabel A. Hujoel . The association between serum calcium levels and 

Chvostek sign. Neurology: Clinical Practice, 

2016. doi:10.1212/cpj.0000000000000270 

[69]  Chadwick D, Kinsman R, Walton P, Systems DC. The British 

Association of Endocrine and Thyroid Surgeon Fourth National Audit. 

Dendrite Clinical Systems Ltd: Henley-on-Thames, 2012. 
 

[70] Mehanna HM, Jain A, Randeva H, Watkinson J, Shaha A. 

Postoperative hypocalcemia-the difference a definition makes. Head 

Neck. 2010 Mar; 32(3):279-83. doi: 10.1002/hed.21175. 

[71]  Edafe O, Antakia R, Laskar N, Uttley L, Balasubramanian S.P. 

Systematic review and meta-analysis of predictors of post-thyroidectomy 

hypocalcaemia. Br. J. Surg. 101 (2014) 307–320. doi:10.1002/bjs.9384. 
 

 

[72]Cho.JN, Park.WS, Min.SY.Predictors.and.risk.factors of hypoparathyroidis

m after total thyroidectomy. Int J Surg. 2016 Oct; 34: 47-52. doi: 

10.1016/j.ijsu.2016.08.019. Epub 2016 Aug 20. 

 
 



 

121 
 

 
[73]  Sands N.B, Payne R.J, Côté V, Hier MP, Black MJ, Tamilia M, Female 

gender as a risk factor for transient post-thyroidectomy hypocalcemia, 

Otolaryngol.--Head Neck Surg. Off. J. Am. Acad. Otolaryngol.-Head 

Neck Surg. 145 (2011) 561–564. doi:10.1177/0194599811414511. 
 

[74]  Sitges-Serra A, Ruiz S, Girvent M, Manjón H, Dueñas J.P, Sancho J.J, 

Outcome of protracted hypoparathyroidism after total thyroidectomy. Br 

J Surg. 2010 Nov;97(11):1687-95. doi: 10.1002/bjs.7219. 
 

 

[75]  Yamashita H1, Noguchi S, Murakami T, Uchino S, Watanabe 

S, Ohshima A, Kawamoto H, Toda M, Yamashita H. Calcium and its 

regulating hormones in patients with Graves disease: sex differences and 

relation to postoperative tetany. Eur J Surg 2000. doi; 166: 924–928. 
 

[76]  Kirkby-Bott J, Markoqiannakis H, Skandarajah A, Cowan M, Fleming 

B, Palazzo F. Preoperative vitamin D deficiency predicts postoperative 

hypocalcemia after total thyroidectomy. World. J. Surg. 2011, (324-30). 

doi:10. 1007/s00268-010-0872-y. 
 

[77]  Allali F, El Aichaoui S, Khazani H, Benyahia B, Saoud B, El Kabbaj 

S, Bahiri R, Abouqal R, Hajjaj-Hassouni N. High Prevalence of 

Hypovitaminosis D in Morocco: Relationship to Lifestyle, Physical 

Performance, Bone Markers, and Bone Mineral Density. Semin Arthritis 

Rheum , 2009. doi :38:444-51. 

 



 

122 
 

 
[78] Lin Y, Ross HL, Raeburn CD, DeWitt PE, Albuja-Cruz M, Jones 

EL, McIntyre RC Jr. Vitamin D deficiency does not increase the rate of 

postoperative hypocalcemia after thyroidectomy. Am J Surg. 2012 Dec. 

doi: 10.1016/j.amjsurg.2012.10.001. 
 

[79]  Drüeke T. Cell biology of parathyroid gland hyperplasia in chronic renal 

failure. J Am Soc Nephrol. 2000 ;11:1141-1152 
 

[80]  Tominaga Y, Takagi H. Molecular genetics of hyperparathyroid disease. 

Curr Opin Nephrol Hypertens. 1996 ;5:336-341. 
 

[81]  Almaden Y, Felsenfeld A, Rodriguez M, et al. Proliferation in 

hyperplastic human and normal rat parathyroid glands: role of 

phosphate, calcitriol, and gender. Kidney Int. 2003;64:2311-2317. 
 

[82] Glinoer D1, Andry G, Chantrain G, Samil N. Clinical aspects of early 

and late hypocalcaemia after thyroid surgery. Eur J Surg Oncol. 2000. 

doi; 26:571-577. 
 

[83]      Sands N.B, Payne R.J, Côté V, Hier M.P, Black M.J, Tamilia M. Female 

Gender as a Risk Factor for Transient Post-Thyroidectomy 

Hypocalcaemia. Otolaryngol.Head.Neck.Surg. 2011.Oct;145(4):561-4. 

doi:0.1177/0194599811414511. Epub 2011 Jul 12. 

[84]  Maxwell AK, Shonka DC Jr, Robinson DJ, Levine PA. Association 
of Preoperative Calcium and Calcitriol Therapy With Postoperative 

Hypocalcemia After Total Thyroidectomy. JAMA Otolaryngol Head 

Neck Surg. 2017 Jul 1;143(7):679-684. doi: 10.1001/jamaoto.2016.4796. 
 



 

123 
 

 
[85]See.AC, Soo.KC.Hypocalcaemia following thyroidectomy for thyrotoxicosi

s. Br J Surg. 1997 Jan;84(1):95-7. 
 

[86]  Mok VM, Oltmann SC, Chen H, Sippel RS, Schneider DF. Identifying 

predictors of a difficult thyroidectomy. J Surg Res. 2014. doi;190:157-

163. 
 

[87 ]  Dembinski TC, Yatscoff RW, Blandford DE. Thyrotoxicosis and hungry 

bone syndrome a cause of post treatment hypocalcemia.. Clin Biochem 

1994 doi;27:69-74. 
 

[88]  Witteveen JE, van Thiel S, Romijn JA, Hamdy NA. Hungry bone 

syndrome: still a challenge in the postoperative management of primary 

hyperparathyroidism: a systematic review of the literature. Eur J 

Endocrinol. 2013 Feb 20;168(3):R45-53. doi: 10.1530/EJE-12-0528.  
 

[89]  Farese S. The hungry bone syndrome: an update. Ther Umsch 2007. 

doi;64:277- 80. 
 

[90]  Murakami T, Noguchi S, Murakami N, Kato R, Ohta Y. The mechanism 

of postoperative tetany in Graves’ disease. Nihon Naibunpi Gakkai 

Zasshi 1989. doi;65:771-80. 
 

[91]  Laitinen, O. Hypocalcemia after thyroidectomy. Lancet. 1976 Oct 16 

doi;2(7990):859-60  
 

[92]  McHenry CR, Speroff T, Wentworth D, Murphy T. Risk factors for post-

thyroidectomy hypocalcemia. Surgery. 1994 Oct. doi;116(4):641-7. 
 

[93]  Demeester-Mirkine N, Hooghe L., Van Geertruyden J, De Maertelaer V. 

Hypocalcemia after thyroidectomy. Arch Surg. 1992 Jul;127(7):854-8. 
 



 

124 
 

 
[94] Seo ST, Chang JW, Jin J, Lim YC, Rha KS, Koo BS 

Transient and permanent hypocalcemia after total thyroidectomy: Early 

predictive factors and long-term follow-up results. Surgery. 2015 

Dec;158(6):1492-9. doi: 10.1016/j.surg.2015.04.041. Epub 2015 Jul 2. 

[95]  Erbil Y, Bozbora A, Ozbey N, Issever H, Aral F, Ozarmagan 

S, Tezelman S. Predictive value of age and serum parathormone and 

vitamin D3 levels for postoperative hypocalcemia after total 

thyroidectomy for nontoxic multinodular goiter. Arch Surg. 2007. 

doi;142(12):1182-1187. 
 

[96 ]  Kirkby-Bott J, Markogiannakis H, Skandarajah A, Cowan M, Fleming 

B, Palazzo F. Preoperative vitamin D deficiency predicts postoperative 

hypocalcemia after total thyroidectomy. World J Surg. 2011. 

doi;35(2):324-330. 
 

 

[97] Herranz,.González-Botas.J, LouridoPiedrahita.D  

Hypocalcaemia after total thyroidectomy: incidence, control and  

treatment.  

 Acta Otorrinolaringol Esp. 2013 Mar-Apr;64(2):102-7.  

 doi:10.1016/j.otorri.2012.09.001. Epub 2012 Oct 31. 
 

[98 ]  Cho J. N, ParkW. S, Min S. Y. Predictors and risk factors of 

hypoparathyroidism after total thyroidectomy. Int J Surg. 2016 

Oct;34:47-52. doi: 10.1016/j.ijsu.2016.08.019. Epub 2016 Aug 20. 

 
 



 

125 
 

 
[99]  Thomusch O, Machens A, Sekulla C, Ukkat J, Brauckhoff M, Dralle H. 

The impact of surgical technique on postoperative hypoparathyroidism 

in bilateral thyroid surgery: a multivariate analysis of 5846 consecutive 

patients. Surgery. 2003 Feb doi;133(2):180-5. 
 

[100]  Vasileiadis I, Charitoudis G, Vasileiadis D, Kykalos S, Karatzas T. 

Clinicopathological characteristicsof incidental parathyroidectomy after t

otal thyroidectomy: The effect on hypocalcemia. A retrospective cohort 

study. Int J Surg. 2018 Jul; 55:167-174. doi: 10.1016/j.ijsu.2018.05.737. 

Epub 2018 Jun 2. 

[101]  Erbil Y, Barbaros 

U, Temel B, Turkoglu U, Işsever, Bozbora A, Ozarmağan 

S, Tezelman S. The impact of age, vitamin D (3) level, and incidental 

parathyroidectomy on postoperative hypocalcemia after total or near 

total thyroidectomy. Am J Surg. 2009 Apr;197(4):439-46. 

doi:10.1016/j.amjsurg.2008.01.032. 

[102] Lorente-Poch L, Sancho J, Muñoz JL, Gallego-Otaegui L, Martínez- 

RuizC, Sitges.Serra..A.Failure of fragmented parathyroid gland autotrans

plantation to prevent permanent hypoparathyroidism after total thyroidec

tomy. Langenbecks Arch Surg. 2017 Mar;402(2):281-287. doi: 

10.1007/s00423-016-1548-3. Epub 2017 Jan 7. 
 

[103].Sitges.Serra.A, Lorente.PochL,.SanchoJ..Parathyroid autotransplantation i

n thyroid surgery. Langenbecks Arch Surg. 2018 May;403(3):309-315. 

doi: 10.1007/s00423-018-1654-5. Epub 2018 Feb 10. 
 



 

126 
 

 
[104]  Lang BH, Chan DT, Chow FC. Visualizing fewer parathyroid glands 

may be associated with lower hypoparathyroidism following total 

thyroidectomy. Langenbecks Arch Surg. 2016 Mar; 401(2):231-8. doi: 

10.1007/s00423-016-1386-3. Epub 2016 Feb 19. 
 

[105]  Pfleiderer AG, Ahmad N, Draper MR, Vrotsou K, Smith WK. The 

timing of calcium measurements in helping to predict temporary and 

permanent hypocalcaemia in patients having completion and total 

thyroidectomies. Ann R Coll Surg Engl. 2009. doi;91: 140-6. 
 

[106]  Glinoer D, Andry G, Chantrain G, Samil N. Clinical aspects of early and 

late hypocalcaemia afterthyroid surgery. Eur J Surg Oncol. 2000. doi; 

26:571-7. 
 

[107] Grogan RH, Mitmaker EJ, Hwang J, Gosnell JE, Duh QY, Clark 

OH, Shen WT. A population-based prospective cohort study of 

complications after thyroidectomy in the elderly. J Clin Endocrinol 

Metab. 2012 May; 97(5):1645-53. doi: 10.1210/jc.2011-1162. Epub 

2012 Mar 14. 
 

[108]  Mekel M, Stephen AE, Gaz RD, Perry ZH, Hodin RA, Parangi S. 

Thyroid surgery in octogenarians is associated with higher complication 

rates.Surgery. 2009.Nov;146(5):913-21.doi: 10.1016/j.surg.2009.05.004. 
 

[109]  Seybt MW, Khichi S, Terris DJ. Geriatric thyroidectomy: safety of 

thyroid surgery in an aging population. Arch Otolaryngol Head Neck 

Surg. 2009 doi;135:1041e1044. 

 
 



 

127 
 

 
[110 ]  Sahli ZT, Ansari G, Gurakar M, Canner JK, Segev D, Zeiger 

MA, Mathur A Thyroidectomy in older adults: an American college of 

surgeons National Surgical Quality Improvement Program study of 

outcomes . Association for academic surgery ,2018. 

doi./10.1016/j.jss.2018.03.057 
 

[111]  Pearce SH, Cheetham TD. Diagnosis and management of vitamin D 

deficiency. BMJ 2010 doi; 340: b5664. 
 

[112] Erbil Y, Bozbora A, Ozbey N, Issever H, Aral F, Ozarmagan 

S, Tezelman S. Predictive value of age and serum parathormone and 

vitamin D3 levels for postoperative hypocalcemia after total 

thyroidectomy for nontoxic multinodular goiter. Arch Surg 2007, doi; 

142: 1182–1187 
 

[113]  Reeve T, Thompson NW. Complications of thyroid surgery: how to 

avoid them, how to manage them, and observations on their possible 

effect on the whole patient. World J Surg 2000 doi;24:971–5. 
 

[114] Merchavy S, Marom T, Forest VI, Hier M, Mlynarek A, McHugh 

T, Payne R. Comparison of the incidence of postoperative hypocalcemia 

following total thyroidectomy vs completion thyroidectomy. Otolaryngol 

Head Neck Surg 2015 doi: 10.1177/0194599814556250. 
 



 

128 
 

 
[115]  Park YM, Kim JR, Oh KH, Cho JG, Baek SK, Kwon SY, Jung KY, Woo 

JS.Comparison of functional outcomes after total thyroidectomy and co

mpletion thyroidectomy: Hypoparathyroidism and postoperative 

complications Auris Nasus Larynx. 2019 Feb;46 (1):101-105. doi: 

10.1016/j.anl.2018.03.009.  
 

[116]  Gourin CG, Tufano RP, Forastiere AA, Koch WM, Pawlik TM, Bristow 

RE. Volume-based trends in thyroid surgery. Arch Otolaryngol Head 

Neck Surg 2010 doi;136:1191–8. 
 

[117]  Peix JL, Van Box Som P, Olange E, Mancini F, Bourdeix O. Résultats 

des réinterventions pour goitres. Ann Chir 1997 doi; 51 : 3, 217-221. 
 

[118] Glockzin G1, Hornung M, Kienle K, Thelen K, Boin M, Schreyer 

AG, Lighvani HR, Schlitt HJ, Agha A.Completion thyroidectomy: effect 

of timing on clinical complications and oncologic outcome in patients 

with differentiated thyroid cancer. World J Surg 2012 doi;36:1168–73. 
 

[119]  Li YJ, Wang YZ, Yi ZB, Chen LL, Zhou XD. Comparison of completion 

thyroidectomy and primary total surgery for differentiated thyroid 

cancer: a meta-analysis. Oncol Res Treat 2015 doi;38:528–31. 
 

[120]  Gourgiotis S, Moustafellos P, Dimopoulos N, Papaxoinis G, Baratsis 

S, Hadjiyannakis.E..Inadvertent parathyroidectomy during thyroid surger

y: the incidence of a complication of thyroidectomy. Langenbecks Arch 

Surg. E pub 2006 Nov doi; 391(6):557-60. 
 



 

129 
 

 
[121]  Baldassarre RL, Chang DC, Brumund KT, Bouvet M. Predictors of 

Hypocalcemia after Thyroidectomy: Results from the Nationwide 

Inpatient Sample. ISRN Surgery, 2012. doi:10.5402/2012/838614  
 

[122]  Qasaimeh GR, Al Nemri S, Al Omari AK. Incidental extirpation of the 

parathyroid glands at thyroid surgery: risk factors and post-operative 

hypocalcemia. ISRN Surg. 2012 doi: 10.5402/2012/838614. Epub 2012 

Jul 15. 
 

[123] Abboud B, Sargi Z, Akkam M, Sleilaty F. Risk factors for 

postthyroidectomy hypocalcemia. J Am Coll Surg 2002;195:456-61. 
 

[124]  Lo CY. Post thyroidectomy hypocalcemia. J Am Coll Surg 2003 

doi;196:497-8. 
 

[125] Yamashita H, Murakami T, Noguchi S, Shiiba M, Watanabe S, Uchino 

S, Kawamoto H, Toda M, Murakami N. Postoperative tetany in Graves 

disease: important role of vitamin D metabolites. Ann Surg. 1999 doi; 

229:237-45. 
 

[126]  Moure Rodríguez MD, Luque Ramírez M, López Gallardo G, López 

Iglesias M, Gómez-Pan A. Hungry bone syndrome related to 

hyperthyroidism. An Med Interna (Madrid). 2006 doi;23:326-8. 
 

[127]  Proye C, Maes B, Bondil P, Vanseymortier L, Lagache G. Parathyroid 

risk in thyroid surgery. Reality and prevention. 502 bilateral 

thyroidectomies. J Chir (Paris). 1982 doi;119:491-8. 

 



 

130 
 

 
[128]  Calò PG, Pisano G, Piga G, Medas F, Tatti A, Donati M, Nicolosi A 

Postoperative hematomas after thyroid surgery. Incidence and risk 

factors in our experience. Ann Ital Chir. 2010 Sep-Oct; doi :81(5):343-7. 
 
 

[129]  Duclos A., Peix J.-L., Colin C., Kraimp J.-L, Menegaux F, Pattou, F. 

. Influence of experience on performance of individual surgeons in 

thyroid surgery: prospective cross sectional multicentre study. BMJ, 

2012, doi:10.1136/bmj.d8041  
 

[130]SantoshM, RajashekhaB...Perceptual.and acousticBanalysisBof voiceBinBi

ndividualsBwithBtotalBthyroidectomy: pre-post surgeryBcomparison 

Indian J Otolaryngol Head Neck Surg. 2011 Jan;63(1):32-9. doi: 

10.1007/s12070-010-0105-6. Epub 2011 Jan 13. 
 

[131]  Holler T, Anderson J. Prevalence of voice and swallowing complaints in 

pre-operative thyroidectomy patients: a prospective cohort study. J 

Otolaryngol Head Neck Surg. 2014 Jul 15; 43:28. doi: 10.1186/s40463-

014-0028-4. 
 

[132]  Rosato L, Carlevato MT, De Toma G, Avenia N. Recurrent laryngeal 

nerve damage and phonetic modifications after total thyroidectomy: 

surgical malpractice only or predictable sequence? World J Surg. 2005 

Jun;29(6):780-4. 

 

[133]  Soylu L, Ozbas S, Uslu HY, Kocak S. The evaluation of the causes of 

subjective voice disturbances after thyroid surgery. Am J Surg. 2007 

doi;194:317-22. 
 



 

131 
 

 
[134]  Kuhn MA, Bloom G, Myssiorek D. Patient perspectives on dysphonia 

after thyroidectomy for thyroid cancer. J Voice. 2013 Jan; 27(1):111-4. 

doi:10.1016/j.jvoice.2012.07.012. Epub 2012 Aug 25. 
 

[135]  Kark AE, Kissin MW, Auerbach R, Meikle M. Voice changes after 

thyroidectomy: role of the external laryngeal nerve. Br Med J (Clin Res 

Ed). 1984 Nov 24 doi;289(6456):1412-5. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

132 
 

 

 



 

133 
 

 

 



 

134 
 

 

 


