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ABSTRACT

الأهداف:   تحديد ما إذا كان استخدام العدسة الجراحية لتحديد 
العصبي  الرصد  الراجع مع  الحنجري  والعصب  الجار درقية  الغدة 
الغدة  استئصال  عملية  خلال  الراجع  الحنجري  العصب  لوظيفة 

الدرقية يقلل نسبة المضاعفات اللاحقة للعمليات الجراحية. 

الجراحية  العمليات  لجميع  رجعية   دراسة  أجريت  الطريقة:  
مستشفى  في  أجريت  والتي  الدرقية  الغدة  لاستئصال  الأولية 
السعودية  العربية  المملكة  الرياض،  الجامعي،  عبدالعزيز  الملك 
خلال الفترة من يوليو 2007م حتى سبتمبر 2011م على اشتراط 
أن تكون أعمار المرضى أكثر من ستة عشر عاماً، وأن لا يكونوا قد 
خضعوا لعمليات سابقة في الرقبة وأن لا يكونوا مصابين مسبقاً 
الصوتية.  الحبال  شلل  أنواع  من  نوع  بأي  او  الكالسيوم  بنقص 
تتضمن  والتي  المخرجات  على  بالتركيز  الدراسة  نتائج  تحليل  تم 
معدل المضاعفات اللاحقة للعملية، واستخدام أنبوب النزح ومدة 

الإقامة في المستشفى بعد العملية.

النتائج:  خضع 88 مريضاً لعملية في الغدة الدرقية خلال فترة 
دراستنا. استؤصلت الغدة الدرقية  بشكل كلي لدى 61 مريضاً. 
تعرض بعد العملية %15.9 من المرضى لنقص مؤقت للكالسيوم 
و%5.7 لنقص دائم ولم يصاب أي مريض بشلل الحبال الصوتية 
او التهابات الجرح أو أزمة الغدة الدرقية. تراوحت فترة الإقامة في 

المستشفى بين يومين إلى سبعة أيام.

الحنجري  العصب  لوظيفية  الدقيق  العصبي  الرصد  أن  خاتمة:  
الراجع أثناء العملية مع استخدام العدسات الجراحية سيقلل من 
بعد  المستشفى  في  الإقامة  ومدة  للجراحة  اللاحقة  المضاعفات 

العملية و يحسن من نوعية الرعاية المقدمة للمرضى .
Objectives: To determine whether the post-operative 
complication rate of thyroidectomy can be reduced 
using surgical loupes to identify parathyroid gland and 
recurrent laryngeal nerve (RLN) with simultaneous 
intraoperative neuromonitoring of RLN. 

Methods: This retrospective chart review was 
conducted from December 2012 to March 2013 at 
the Ear, Nose, Throat, and Head-Neck Department 
of King Saud Hospital, Riyadh, Kingdom of Saudi 
Arabia. The study group included patients who 
underwent primary thyroid surgeries performed from 
July 2007 to September 2011, older than 16 years old, 
without history of vocal cord palsy, hypocalcemia, 
and sternotomy. Patient outcomes were analyzed 
with emphasis on complication rates related to the 
procedure, operative duration, use of drain, and 
length of hospital stay.

Results: Eighty-eight patients underwent thyroid 
surgeries during our study period. Sixty-one 
underwent total thyroidectomy. Temporary 
hypocalcemia accounted for 14 (15.9%), and 
permanent hypocalcemia accounted for 5 (5.7%) of 
the patients. None of the patients showed vocal cord 
paralysis, wound infections, or thyroid crisis post-
operatively. The length of hospital stay was 2-7 days.

Conclusions: Careful neuromonitoring of the RLN 
nerve using surgical loupes will minimize post-surgical 
complications, decrease hospital stay, and eventually 
improve surgery outcomes.
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Thyroid surgery was considered a fatal surgery with 
40% mortality rate in the middle of the nineteenth 

century.1 At that time, majority of the mortality 
resulted from sepsis or hemorrhage.1 Nowadays, 
mortality is rare, but post-operative complication still 
fluctuates from surgeon to surgeon, depending on 
several factors, such as surgical skills and experience.2 
One of the most common and serious complication 
in post-thyroidectomy is permanent or temporary 
hypocalcemia. This condition arises usually secondary 
to sudden unintentional removal, or devascularization 
of parathyroid gland. Inferior parathyroid glands are at 
risk of inadvertent removal or vascular damage during 
clearance of para-tracheal and pre-tracheal nodes in 
the central neck.3 A study conducted on 806 patients 
in India showed an overall incidence of hypocalcemia 
(23.6% [n=190]), and permanent hypocalcemia 
(1.61% [n=13]).4 In another study conducted in Spain, 
transient hypocalcemia was present in 29.1% of the 
patients, and permanent hypocalcemia was present in 
4.7%.5 Iatrogenic injury to recurrent laryngeal nerve 
(RLN) is another serious and common complication in 
post-thyroidectomy patients. The risk is increased if the 
nerve is not identified during operation, if the patient 
has thyroid cancer, or has previous thyroid operation.6 
The average incidence of temporary (9.8%), and 
permanent RLN (2.3%) paralysis was also reported.7 
Some studies suggest that neuromonitoring does 
not contribute in decreasing the risk of RLN injury,8 
whereas other studies have proven routine identification 
of RLN in addition to modern techniques, such as 
neuromonitoring of the nerve decreases the rate of 
RLN palsy.9 Moreover, using surgical loupes during 
the operation provides the surgeon a good view and 
magnification of the RLN and parathyroid glands, thus, 
reduces its complications.10,11 This study was conducted 
to determine whether using surgical loupes to identify 
parathyroid gland and RLN along with simultaneous 
intraoperative neuromonitoring of RLN reduces post-
operative complication rates.

Methods. This retrospective chart review of all 
primary thyroid surgeries performed by and under the 
supervision of one Ear, Nose, Throat, and Head-Neck 
(ENT-HN) consultant at the ENT-HN Department of 
King Saud Hospital, Riyadh, Kingdom of Saudi Arabia 
was conducted between July 2007 to September 2011. 

The inclusion criteria were: age older than 16 years old; 
not diagnosed with vocal cord palsy pre-operatively; 
did not need sternotomy; and with no history of prior 
thyroid surgery. Any patient who was previously detected 
to have hypocalcemia by laboratory investigations, 
or was receiving calcium supplementation with or 
without additional vitamin D supplementation was 
also excluded from the study. Only 3 patients who were 
diagnosed and operated by the same surgeon later had 
to undergo completion surgery, and were included in 
this study. All the operations were performed by one 
particular head and neck surgeon who used the same 
surgical technique (outlined below). This research 
was approved by the institutional review board of the 
College of Medicine, King Saud University, Riyadh, 
Saudi Arabia and was carried out in agreement with the 
Declaration of Helsinki.

Literature review. Original articles, peer-reviewed 
clinical trials and review articles were identified 
from the databases MEDLINE using search terms 
“thyroidectomy”, “hypocalcemia”, “recurrent laryngeal 
nerve neuromonitoring”, and “surgical loupes”.

Surgical technique. A 6 cm midline transcervical 
incision was placed 3 cm above the suprasternal notch. 
Strap muscles of the neck were splitted in the midline. 
Ligation and division of all the all vessels were performed 
by Unipolar diathermy, bipolar diathermy and non-
absorbable clips. Magnification by surgical loupes 
assisted in the identification of parathyroid glands. The 
RLN were identified (Figure 1) using a nerve stimulator. 
The nerve was stimulated near the strap muscle and 
the laryngeal twitch was assessed by the index finger.
Every patient was assessed pre-operatively by video 
nasolaryngoscopy and assessed post-operatively for 
clinically detectable hoarseness. Serum calcium level 
was measured pre-operatively, and 6, 12, and 20 hours 
post-operatively. In those patients who continued to 
demonstrate lower than normal serum calcium level, we 
had the level calculated twice every day until the day of 
discharge. Patients who had post-operative biochemical 
calcium level below 2.1 mmol/L in any of the blood 
samples were labeled as patients with temporary 
hypocalcemia. If the calcium level remained persistently 
lower than 2.1 mmol/L for 3 months or more, or the 
patient required calcium supplementation for more than 
3 months post-surgically, they were labeled as permanent 
hypocalcemic. These patients were referred to the 
Endocrinologists for further assessment, management, 
and follow-ups regarding their hypocalcemic state. We 
analyzed patient outcomes with emphasis on length 
of hospital stay, operative duration, use of drain, and 
complications related to the procedures.

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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Statistical analysis was carried out using the Predictive 
Analytics Software (PASW) version 18 (IBM-SPSS, 
Chicago, IL, USA). Associations between different 
variables were tested using the student t-test and 
Chi-square test. A p<0.05 was considered statistically 
significant.

Results. Eighty-eight patients underwent thyroid 
surgeries during our study period. Eighty-one 
patients were women (92%) and 7 (8%) were men. 
The mean age of women was 38.8 years, and 33.5 
years for men. The series included 61 (69.3%) total 
thyroidectomies and 27 (30.7%) other types of 
thyroidectomy including hemithyroidectomy and 3 
completion thyroidectomy. The mean duration of 
surgery was 141 minutes for hemithyroidectomy, and 

184 minutes for total thyroidectomy. Fifty-two (59%) 
of these procedures were performed for benign diseases, 
including multinodular goiter (MNG), follicular 
adenoma, Hurthle cell adenoma, Graves’ disease, and 
Hashimoto thyroiditis (Figure 2). Cancer accounted 
for 36 (41%) of the procedures, and included papillary 
thyroid cancer (PTC) and follicular cancer (Figure 2). 
Insertion of surgical drain was required for only 23 
patients (26.1%) for one to 3 days, and 16 of them had 
total thyroidectomy. The hospitalization period for our 
patients ranged from 2-7 days, with an average of 4 days. 
Post-operative complications are shown on Table 1. Both 
temporary and permanent hypocalcemia developed only 
in patients who underwent total thyroidectomy. Even 
the completion thyroidectomy patients did not have 
any episode of temporary or permanent hypocalcemia. 
None of the patients presented with hoarseness of voice 
post-operatively. There was no incidence of wound 
infections or thyroid crisis in the post-operative period.

Discussion. Our results shows lower incidence of 
temporary hypocalcemia compared to the findings stated 
in the literature,4,5 and there was no incidence of vocal 
cord paralysis. Our study showed a preponderance of the 
thyroid diseases to the female gender (mostly MNG). 
Most of the total thyroidectomies performed showed 
benign results in the histopathological report (p<0.002). 
In the literature,12,13 there were some similarities and 
differences regarding the aforementioned variables, that 
is, in a big cohort study of 15 years duration involving 
1500 thyroidectomies, 1113 (74.2%) presented with 
benign thyroid disease, mostly MNG. In their cohort, 
total lobectomy was the procedure of choice.12 The 
British Association of Endocrine and Thyroid Surgeons 
Third National Audit Report 200913 informed that 
19.6% of the patients with thyroid mass have a malignant 
lesion with PTC being the most common one. Most of 
the cases were females, but cancer was more prevalent 
among males, and lobectomy was carried out more than 
total thyroidectomy.13

The use of unipolar and bipolar electrocautery for 
vessel ligation in addition to the non-absorbable clips 
has decreased hematoma incidence in our study, that 
might have played a part in minimizing the use of drain. 
In a study by Tysome et al,14 bipolar diathermy use for 
vessel ligation showed less drain use, and less hospital 
stay than in the clamp and tie technique. But none of the 
techniques demonstrate significant difference in the rate 
of complications considering post-operative bleeding, 
hypocalcemia, and vocal cord palsy.14 Routine drain 
insertion after uncomplicated thyroidectomy is not 

Figure 1 - Intraoperative identification of recurrent laryngeal nerve 
(RLN) and parathyroid gland.

Figure 2 - Final pathology of thyroid patients operated at the Ear, Nose, 
Throat, and Head-Neck Department of King Saud Hospital, 
Riyadh, Kingdom of Saudi Arabia.
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encouraged anymore because it may increase the hospital 
stay and augment patient discomfort (p<0.0001). 
Furthermore, the practice of routine use of drainage 
was not proven to be more beneficial in preventing 
or decreasing post-operative complications.15-17 The 
incidence of RLN injury in our study was nil, which 
is lower than what was previously reported in the 
literature.12,13,18 For instance, the incidence of vocal 
cord paralysis (VCP) in the Watkinson cohort study12 
was 2.4% for temporary VCP, and 0.4% for permanent 
VCP. Furthermore, another study13 showed a 2.5% 
incidence of VCP, whereas 6% of patients complained 
of transient VCP, and 0.6% had permanent VCP in 
another cohort.18 The lower incidence of RLN injury 
in our study might be related to using surgical loupes 
to identify RLN properly. It is suggested by some 
studies10 that loupe magnification aids in preventing 
the RLN injury. Likewise, the use of nerve stimulator 
intraoperatively might be another factor that facilitated 
the identification. On the contrary, some studies stressed 
that there is no significant advantage in using the nerve 
stimulator to avoid RLN injury, except to decrease 
the RLN identification time, and consequently the 
operation time.9,19 Some other investigators emphasized 
on the use of intraoperative neuromonitoring especially 
when the dissection is approached bilaterally.20 In 
addition to mere identification, a review by International 
Neural Monitoring Study Group published in 2011 
advocated the application of Intraoperative Neural 
Monitoring (IONM) to trace the nerve and its branches 
throughout the dissected field, assess the post-operative 
neural function and determine the lesion site.21 It is 
undeniable that following this guideline will improve 
surgical outcomes and reduce the complications of 
thyroidectomy.

All our patients were assessed clinically 2 weeks 
post-operatively for RLN injury, and none of them 
demonstrated symptoms of RLN nerve dysfunction. 

Different methods in the literature were used by different 
surgeons to monitor the RLN function before, and 
after the operation. A systematic review of 27 articles 
involving 25000 patients underwent thyroidectomies 
and resulted in different rates, both transient and 
persistent RLN palsy, depending on which method was 
used to monitor the RLN post-operatively. This method 
included indirect laryngoscopy (mirror), fiber optic 
nasolaryngoscopy (direct), and video stroboscopy. The 
overall rate of transient RLN palsy post-thyroidectomy 
ranged between 1.4-38.4% with an average of 9.8%. The 
overall rate for permanent RLN palsy post-operatively 
was 0-18.6%, with an average of 2.3%. The highest rate 
was observed with indirect laryngoscopy, and lowest 
with stroboscopy. Direct (video nasolaryngoscopy) 
is the gold standard in terms of specificity, sensitivity, 
availability, and cost effectiveness.7

The incidence of hypocalcemia (15.9% transient 
and 5.7% permanent) in our study is different than 
the rates reported in the previous studies.4,5,18,22 Our 
rates of transient hypocalcemia are lower than previous 
reports, while our rates of permanent hypocalcemia 
are higher than those reported in the literature.4,5,18,22 

Transient type was associated with differentiated 
thyroid carcinomas and thyrotoxicosis.12 Central 
neck dissection resulted into transient (18-51%) and 
permanent hypocalcemia (1-12%).22 In patients with 
well-differentiated thyroid carcinoma without post-
operative drains, 23% had transient hypocalcemia, 
and 1% had permanent hypocalcemia.18 The reason 
behind having high rates of permanent hypocalcemia 
in our study might be due to the criteria used in our 
study to define permanent hypocalcemia. Our criteria 
were persistently low calcium level more than 3 months 
requiring calcium or Vitamin D supplement. Whereas 
other studies’ definition of permanent hypocalcemia 
is persistent supplementation more than 6 months,12 

more than one year,18 or more than 2 years.22 The cut-off 
point of 3 months might have contributed to the higher 
number of patient who was accommodated in the group 
of permanent hypothyroidism. Central compartment 
neck dissection can cause an increase in the rate of 
both types of hypocalcemia as mentioned previously, 
however our study did not have the number of those 
who underwent central neck dissection intraoperatively, 
which can be considered as a factor affecting the rate of 
hypocalcemia. Surgical site infection post-operatively is 
more in the literature12,23-25 than what was revealed in 
our study. The same as in site infection, post-operative 
hematoma was less prevalent than what was reported in 
the literature.18,24 Hematoma resulted only in one out of 

Table 1 - Complication rates among 88 patients who underwent thyroid 
surgeries at King Saud Hospital, Riyadh, Kingdom of Saudi 
Arabia from 2007-2011. 

Complications n (%)
Hypocalcemia, temporary 14 (15.9)
Hypocalcemia, permanent   5   (5.7)
Hematoma   1   (1.1)
Vocal cord paralysis Nil
Wound infection Nil
Thyroid crisis Nil
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the 88 surgeries, which were treated conservatively and 
re-exploration was not required.

The main limitation of our study is that serum 
calcium level was followed up to 3 months post-
operatively in the ENT clinics. The patients who 
experienced hypocalcemia on the third month were 
labeled as permanent hypocalcemic, and were referred 
to the Endocrine clinic for further management. So, 
the serum calcium status at 6 months or one year was 
not included in this study. The possibility remains that 
some of them have recovered from hypocalcemia in a 
later period and were weaned of treatment successfully. 
Another major limitation is that the measurement of 
PTH level was not included as one of our variables.

In conclusion, the combined effort of 
neuromonitoring and surgical loupes to identify and 
preserve RLN minimizes the rate of RLN injury. Using 
surgical loupes to identify the parathyroid glands 
helps to avoid unexpected injuries to the parathyroid 
gland. Using both of these apparatus in thyroidectomy 
results in a cumulative effect of reduced post-surgical 
complications and decrease hospital stay. Further 
studies are needed to assess the post-operative RLN 
function by high-speed laryngeal imaging, whether to 
confirm our strong low incidence of its injury, or to 
uncover a hidden asymptomatic injury. Conducting 
new studies with extended time of follow up to one 
year and measurement of PTH levels included might 
explain better the role of surgical loupes in preserving 
the parathyroid gland, thus reinforcing the justification 
of using surgical loupes in thyroidectomy as a standard 
of care.

References
  
  1. Dubose J, Barnett R, Ragsdale T. Honest and sensible surgeons: 

the history of thyroid surgery. Curr Surg 2004; 61: 213-219.
  2. Duclos A, Peix JL, Colin C, Kraimps JL, Menegaux F, Pattou 

F, et al. Influence of experience on performance of individual 
surgeons in thyroid surgery: prospective cross sectional 
multicentre study. BMJ 2012; 344: d8041.

  3. Carty SE, Cooper DS, Doherty GM, Duh QY, Kloos RT, 
Mandel SJ, et al. Consensus statement on the terminology 
and classification of central neck dissection for thyroid cancer. 
Thyroid 2009; 19: 1053-1058.

  4. Nair CG, Babu MJ, Menon R, Jacob P. Hypocalcaemia 
following total thyroidectomy: An analysis of 806 patients. 
Indian J Endocrinol Metab 2013; 17: 298-303.

  5. Herranz González-Botas J, Lourido Piedrahita D. 
Hypocalcaemia after total thyroidectomy: incidence, control 
and treatment. Acta Otorrinolaringol Esp 2013; 64: 102-107.

  6. Zakaria HM, Al Awad NA, Al Kreedes AS, Al Mulhim AM, 
Al-Sharway MA, Hadi MA, et al. Recurrent laryngeal nerve 
injury in thyroid surgery. Oman Med J 2011; 26: 34-38.

  7. Jeannon JP, Orabi AA, Bruch GA, Abdalsalam HA, Simo R. 
Diagnosis of recurrent laryngeal nerve palsy after thyroidectomy: 
a systematic review. Int J Clin Pract 2009; 63: 624-629.

  8. Sanabria A, Ramirez A, Kowalski LP, Silver CE, Shaha AR, 
Owen RP, et al. Neuromonitoring in thyroidectomy: a meta-
analysis of effectiveness from randomized controlled trials. Eur 
Arch Otorhinolaryngol 2013; 270; 2175-2189.

  9. Thomusch O, Sekula C, Walls G, Machens A, Dralle H. 
Intaoperative neuromonitoring of surgery for benign goiter. Am 
J Surg 2002; 183: 673-678.

10. Testini M, Nacchiero M, Piccinni G, Portincasa P, Di Venere 
B, Lissidini G, et al. Total thyroidectomy is improved by loupe 
magnification. Microsurgery 2004; 24: 39-42.

11. Pata G, Casella C, Mittempergher F, Cirillo L, Salerni B. Loupe 
magnification reduces postoperative hypocalcemia after total 
thyroidectomy. Am Surg 2010; 76: 1345-1350.

12. Watkinson JC. Fifteen years’ experience in thyroid surgery. Ann 
R Coll Surg Engl 2010; 92: 541-547.

13. The British Association of Endocrine and Thyroid Surgeons. 
Third National Audit Report. Oxfordshire (London): BAETS; 
2009. 

14. Tysome JR, Hassan R, Davis J. Standard bipolar diathermy 
forceps vessel ligation is safe in thyroidectomy. Eur Arch 
Otorhinolaryngol 2009; 266: 1781-1786.

15. Chalya P, Gilyoma J, Mchembe M. Drain versus No Drain after 
Thyroidectomy: A prospective Randomized Clinical Study. East 
and Central African Journal of Surgery 2011; 16: 55-61.

16. Colak T, Akca T, Turkmenoglu O, Canbaz H, Ustunsoy B, 
Kanik A, et al. Drainage after total thyroidectomy or lobectomy 
for benign thyroidal disorders. J Zhejiang Univ Sci B 2008; 9: 
319-323.

17. Samraj K, Gurusamy K. Wound drains following thyroid 
surgery. Cochrane Database Syst Rev 2007; (4): CD006099.

18. Abboud B, Sleilaty G, Tannoury J, Daher R, Abadjian G, Ghorra 
C. Cervical neck dissection without drains in well-differentiated 
thyroid carcinoma. Am Surg 2011; 77: 1624-1628.

19. Sari S, Erbil Y, Sumer A, Agcaoglu O, Bayraktar A, Issever H, 
et al. Evaluation of recurrent laryngeal nerve monitoring in 
thyroid surgery. Int J Surg 2010; 8: 474-478.

20. Périé S, Aït-Mansour A, Devos M, Sonji G, Baujat B, St Guily JL. 
Value of recurrent laryngeal nerve monitoring in the operative 
strategy during total thyroidectomy and parathyroidectomy. 
Eur Ann Otorhinolaryngol Head Neck Dis 2013; 130: 131-136.

21. Randolph GW, Dralle H, International Intraoperative 
Monitoring Study Group, Abdullah H, Barczynski M, 
Bellantone R, et al. Electrophysiologic recurrent laryngeal 
nerve monitoring during thyroid and parathyroid surgery: 
international standards guideline statement. Laryngoscope 
2011; 121 Suppl 1: S1-S16.

22. Mitra I, Nichani JR, Yap B, Homer JJ. Effect of central 
compartment neck dissection on hypocalcaemia incidence after 
total thyroidectomy for carcinoma. J Laryngol Otol 2011; 125: 
497-501.

23. Dionigi G, Rovera F, Boni L, Dionigi R. Surveillance of surgical 
site infections after thyroidectomy in a one-day surgery setting. 
Int J Surg 2008; 6 Suppl 1: S13-S15.

24. Serpell JW, Phan D. Safety of total thyroidectomy. ANZ J Surg 
2007; 77: 15-19.

25. Dionigi G, Rivera F, Boni L, Castano P, Dionigi R. Surgical site 
infections after thyroidectomy. Surg Infect (Larchmt) 2006; 7 
Suppl 2: S117-S120.




