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INTRODUCTION
Thyroid disorders are among the most commonly occurring endocrine 
gland diseases worldwide. They can be treated either medically or 
surgically. Thyroidectomy (partial or total) is one of the most frequent 
operations performed globally [1,2]. Compression symptoms, 
suspected or known malignancy, presence of a solitary cold nodule in 
patients aged <20 years, cosmetic reasons, and the presence of a 
complex cyst or a cyst >4 cm in diameter are all indications for 
thyroidectomy [3].Due to advancements in anesthesia, operative 
techniques and antisepsis, better surgical instruments, and 
understanding of thyroid anatomy and physiology, thyroid surgery is 
now considered a safe procedure [4,5]. However, complications 
following thyroid surgery may occur. These complications include 
hypocalcemia, recurrent laryngeal nerve injury, hematoma, seroma, 
stridor, loss of high-pitched voice, thoracic duct injury, wound 
infection, and tracheal injury [6]. Such complications occur less 
frequently when the surgery is performed by experienced surgeons 
(surgical volume of procedures performed per year) [3,7]. 
Hypocalcemia and recurrent laryngeal nerve injury are the most 
frequently encountered complications [8].Post-thyroidectomy 
complications may be associated with some risk factors such as age, 
sex, increased gland size, type of thyroid disease, presence of fibrosis 
and inflammation, extent of thyroidectomy, and lymph node dissection 
[4]. According to a study conducted by Papaleontiou et al., advanced 
age, presence of comorbidities, and advanced disease are significant 
risk factors for post-thyroidectomy complications, especially in cases 
of thyroid cancer [9].Our research group has previously published a 
paper on post-thyroidectomy complications in general [6]. The current 
study, however, focuses on the prevalence and risk factors associated 
with post-thyroidectomy hypocalcemia. Furthermore, we hope to 
share our experiences and compare our findings with those in the 
literature.

MATERIALS AND METHODS
MethodsWe analyzed datas about a total number of 2108 patients that 
underwent thyroid surgery in the study period. There were1669 
women (79.2%) and 439 men (20.8%) with a mean age of 54.65 years 
(range, 15–87). Patients' demographics, operative details, histological 

findings and postoperative events are reported in Table 1.

Table 1. Frequency Distribution Of Demographic And Clinical 
Characteristics Of The Subjects.

RESULTS
Among the 182 patients who underwent thyroidectomies, 105 (57.7%) 
had benign lesions and 77 (42.3%) had malignant lesions. The ages 
ranged between 15 and 95 years (mean 39.87 ± 12.67 years), with most 
patients being female (n = 151, 83%). Total thyroidectomy was the 
most common surgery performed (n = 107, 58.8%), followed by right 
hemithyroidectomy (n = 39, 21.4%) and left hemithyroidectomy (n = 
24, 13.2%). Further, completion thyroidectomy and subtotal 
thyroidectomy were performed for 2.7% and 3.8% of the patients, 
respectively.A total of 116 patients (63.7%) had temporary 
hypocalcemia and three developed persistent hypocalcemia (1.6%). 
The remaining patients (n = 63, 34.6%) did not develop hypocalcemia. 
Table 1 depicts the association between post-thyroidectomy 
hypocalcemia and various risk factors. In addition, there was no 
significant relationship between the occurrence of hypocalcemia and 
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Properties Number Percent
Cumulative

Percentage

1.  AGE
40 ≥ 31 21.7 21.7
41–60 87 60.8 82.5
60< 25 17.5 100
2.  TYPE OF SURGERY
Total Thyroidectomy 116 81.1 81.1
Subtotal Thyroidectomy 27 18.9 100
3.  Hypocalcemia In The First 24 Hours After Surgery
Positive 70 49 49

Negative 73 51 100

4.  Hypocalcemia In The First 48 Hours After Surgery
Positive 91 63.6 63.6
Negative 52 36.4 100
total 143 100
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age, type of thyroid disease, and sex. Conversely, there was a 
significant relationship between the development of hypocalcemia and 
the type of procedure (P < 0.001). Temporary hypocalcemia was more 
common in patients who underwent total thyroidectomy (70.7%), 
followed by right hemithyroidectomy (15.5%) and left 
hemithyroidectomy(10.3%). Only three patients had permanent 
hypocalcemia after undergoing left hemithyroidectomy, subtotal 
thyroidectomy, or total thyroidectomy.Hypocalcemia is a common 
complication after thyroid surgery.

Table 2. Investigating The Relationship Between Variables.

It usually occurs in first days after surgery and it can be symptomatic or 
asymptomatic. The frequency of transient hypoparathyroidism after 
thyroid surgery is between 6.9 and 49% [11,12,13,14,15,16].The 
mechanism of hypocalcemia after thyroidectomy is not precisely 
disclosed, although is accepted to be multifactorial; factors like 
surgical techique, parathyroid iatrogenic damage (injury, edema, 
infarction, ischemia), extent of thyroidectomy, hyperthyroidism, 
malignancy, patient gender, perioperative serum calcium drop, 
presence of thyroiditis, diabetes, number of identified parathyroid 
gland during surgery can be considered as etiological factors [2, 17, 
18].In literature, contrary opinions have been asserted about 
correlation between development of postoperative hypocalcemia and 
patient age. Some studies, found transient hypocalcemia to be 
associated with advanced age, whereas others reported an association 
with younger age. A systematic review performed by Edafe et al. 
Observed no significant difference in mean age between patients who 
had transient hypocalcemia and those who did not [18]. The present 
study also found no significant intergroup difference with regard to 
patient age. We also divided patients in four age groups (ved. Table 2) 
but no significant difference have been noticed between groups.

According to literature we identified sex as significant risk factor for 
hypocalcemia, in fact female seemed to be more prone to develop this 
complication. In fact in our study female patients experiencedEH in 
42% (701/1669) of cases, which was significantly greater than the 
21.4% (94/439) incidence detected in men (p < 0.001). There was no 
significant difference in rates of EH between premenopausal women 
and postmenopausal women, as confirmed by other studies [4].

Many studies tried to find an explanation to female predisposition to 
post-thyroidectomy hypocalcemia, but the specific mechanisms 
undelying this gender difference can only be assumed. The gender 
disparity may be related to effects of sex steroids on PTH secretion, 
genetic variation among cell-signaling pathways or anatomic 
differences that can cause more frequent iatrogenic damages because 
of a more diminutive operative field [4].

Some studies identified low preoperative level of serum calcium as a 
risk factor for the development of transient hypocalcemia [11, 19, 

23,24,25]. In our study no difference has been identified between mean 
preoperative serum calcium level in EH group and in normocalcemic 
group. There was a significant difference in serum calcium level drop; 
mean perioperative variation in serum calcium levels (difference 
btween preoperative level and 24 h postoperative level) was 
significantly higher in patients that developed early hypocalcemia (p < 
0.001). These findings clearly show that preoperative level of serum 
calcium has no influence on EH development, but perioperative level 
variation plays a decisive role in this process. This mechanism is 
confirmed by other studies in which a larger decrease in post-operative 
calcium from preoperative levels was associated with transient 
hypocalcemia [19, 24, 26,27,28].

In literature hyperthyroidism is described as a risk factor for EH 
development; it is unclear why thyrotoxic thyroidectomies have an 
increased rate of hypocalcemia; however, it is perhaps unsurprising as 
the thyroid gland in thyrotoxicosis tends to be larger than normal and 
very highly vascularised leading to a more challenging operation [1, 
29]. In our study thyroid hyperfuntion didn't appear as a significant 
factor in EH development (Table 2) as confirmed by other studies in 
literature [9, 30].Few articles in literature investigated effect diabetes 
has on hypocalcemia following thyroidectomy. Al-Dhahiri et al.

Prospectively explored factors affecting recovery of parathyroid 
function after thyroidectomy and found diabetes mellitus to be a 
statistically significant factor.[1, 30]The mechanism by which diabetes 
cause this effect is unclear; however, it is hypothesised that the small 
vessel disease and the impact on angiogenesis may leave the 
parathyroids more vulnerable to hypoxia in these patients. This 
hypotesis is not confirmed by our study,no significant difference (p = 
0.399) was found between diabetic patients and patients not affected 
by diabetes regarding EH development.

The surgical technique and the extent of thyroidectomy are related to 
parathyroid injury, edema, infarction, ischemia or incidental 
parathyroidectomy [2, 11, 18]. Dissection carried around the 
parathyroid glands and efforts to isolate RLN in this region can lead to 
venous congestion and edema. In addition, ligating of thyroid veins is 
among the cause of venous stasis. Venous stasis and edema slow down 
parathyroid function and may cause a temporary hypoparathyroidism 
[17]. As confirmed by our study, the incidence of hypocalcemia is 
much lower among patients that underwent lobectomy (13,8%) than in 
total thyroidectomy patient group (38.8%).Some authors described 
thyroidectomy for carcinomaas a higher risk operation because in case 
of malignant pathology posterior capsule is radically removed with the 
gland and this is the reason why parathyroid glands are at higher risk of 
injuryas the risk of nerve injury [17, 31,32,33,34]. In our study, as it has 
been described also in other studies [16], EH developed in 36.5% of 
patients with preoperative malignant or suspected malignant (Thyr 3, 
Thyr 4, Thyr 5) diagnosis, and in 38,5% of patients that underwent 
surgery for benign pathology. Surgery for malignant pathology was not 
found as a significant factor for the development of EH.The 
importance of systemic identification of all 4 parathyroid glands 
during thyroid surgery is one of the most controversial factors debated 
in the literature. Some authors recommend routinary physical 
identification and preservation of as many of parathyroid glands as 
possible [35]. Other series questioned this strategy [18, 36,37,38,39]. 
Among our patients we noticed an increasing rate of EH when a higher 
number of parathyroid gland have been identified during surgery, but 
statistical analysis didn't show significant results (p = 0.63). To avoid 
potential injury to the parathyroid glands, every surgeon must be 
thoroughly aware of their anatomic complexity that contributes to 
difficulty of identification and possible injury.

Strict adherence to capsular dissection represent the optimum method 
for safe preservation of parathyroid glands without necessitating their 
systemic identification. Distal ligation of all terminal branches of the 
superior and inferior thyroid arteries, close to the thyroid capsule, 
enables reliable separation of all tissues carrying parathyroid gland 
away from the thyroid surface. Continued dissection in this tissue, with 
the aim to identify all parathyroid glands may increase the risk of their 
mechanical injury or devascularization.

CONCLUSION
This findings suggest that sex (female gender is a strong risk factor), 
surgical procedure and perioperative changes in serum calcium are the 
only factors (among all variables examined) that influence early 
hypocalcemia development.All the risk factors detected in our study 
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Properti
es

Hypocalcaemia In 
The First 24 Hours 
After Surgery

P-
Value

Hypocalcaemia In 
The First 48 Hours 
After Surgery

P-
Value

Positive Negative Positive Negative
1.Sex 0.121 0.025
Male 23(41.8%) 32(58.2) 29(52.7%) 26(47.3%)
Female 47(53.4%) 41(46.6%) 62(70.5%) 26(29.5%)
2.Age 0.167 0.26
40 ≥ 12(38.7%) 19(61.3%) 17(54.8%) 14(45.2%)
41–60 42(48.3%) 45(51.7%) 55(63.2%) 32(36.8%)
60< 16(64%) 9(36%) 19(76%) 6(24%)
3. Type 
Of
Surgery

0.021 0.37

Total 
Thyroid
ectomy

62(53.4%) 54(46.6%) 75(64.7%) 41(35.3%)

Near‐To
tal
Thyroid
ectomy

8(29.6%) 19(70.4%) 16(59.3%) 11(40.7%)

4. 
Duratio
n Of
Surgery

0.41 0.45

120min
>

5(41.7%) 7(58.3%) 7(58.3%) 5(41.7%)
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appear to be very common and not editable before nor during or after 
surgical procedure. This is the reason why in our unit we are used to 
suggest prophylaxis against symptomatic hypocalcemia (Carbonate 
calcium 1 g and Vitamin D 0,50 mcg per os twice a day for seven days) 
to every patient who underwent thyroid surgery. In our experience, 
therefore, prophylaxis with calcium and Vit. D (4 euros/patient) during 
hospitalization and after patient discharge was found to be beneficial 
both in terms of clinical outcome and in terms of health costs. Since 
when we started this prophylaxis we noticed a decreased length of stay 
and minimization of re-entry.

REFERENCES
1. Post-thyroidectomy dysphonia in patients with bilateral resection of the superior 

laryngeal nerve: a comparative spectrographic study. Neri G, Castiello F, Vitullo F, De 
Rosa M, Ciammett i  G,  Croce A.  ht tps: / /www.ncbi .nlm.nih.gov/pmc/ 
articles/PMC3203714/ Acta Otorhinolaryngol Ital. 2011;31:228–234. [PMC free 
article] [PubMed] [Google Scholar]

2. Surgical approach to thyroid nodules and cancer. Oertli D, Harder F. Best Pract Res Clin 
Endocrinol Metab. 2000;14:651–666. doi: 10.1053/beem.2000.0108. [DOI] [PubMed] 
[Google Scholar]

3. Predictive factors for longer operative times for thyroidectomy. Kwak HY, Dionigi G, 
Liu X, et al. Asian J Surg. 2017;40:139–144. doi: 10.1016/j.asjsur.2015.07.008. [DOI] 
[PubMed] [Google Scholar]

4. Complications and risk factors related to the extent of surgery in thyroidectomy. Results 
from 2,043 procedures. Karamanakos SN, Markou KB, Panagopoulos K, et al. 
Hormones (Athens) 2010;9:318–325. doi: 10.14310/horm.2002.1283. [DOI] [PubMed] 
[Google Scholar]

5. Post-thyroidectomy complications and risk factors in Tabuk, Saudi Arabia: a 
retrospective cohort study. Alqahtani SM, Almussallam B, Alatawi AS, et al. Cureus. 
2020;12 doi: 10.7759/cureus.10852. [DOI] [PMC free article] [PubMed] [Google 
Scholar]

6. Association of surgeon volume with outcomes and cost savings following 
thyroidectomy: a national forecast. Al-Qurayshi Z, Robins R, Hauch A, Randolph GW, 
Kandil E. JAMA Otolaryngol Head Neck Surg. 2016;142:32–39. doi: 
10.1001/jamaoto.2015.2503. [DOI] [PubMed] [Google Scholar]

7. Complications of thyroid surgery: analysis of a multicentric study on 14,934 patients 
operated on in Italy over 5 years. Rosato L, Avenia N, Bernante P, et al. World J Surg. 
2004;28:271–276. doi: 10.1007/s00268-003-6903-1. [DOI] [PubMed] [Google 
Scholar]

8. Harris AS, Prades E, Tkachuk O, Zeitoun H. Better consenting for thyroidectomy: who 
has an increased risk of postoperative hypocalcemia? Eur Arch Otorhinolaryngol. 
2016;273:4437–43

9. Bhattacharyya N, Fried MP. Assessment of the morbidity and complications of total 
thyroidectomy. Arch Otolaryngol. 2002;128:389–92.

10. Sitges-Serra A, Ruiz S, Girvent M, Manjon H, Dueñas JP, Sancho JJ. Outcome of 
protracted hypoparathyroidism after total thyroidectomy. Br J Surg. 2010;97:1687–95

11. Glinoer D, Andry G, Chantrain G, et al. Clinical aspects of early and late hypocalcemia 
after thyroid surgery. Eur J Surg Oncol. 2000;26:571–7.

12. McHenry C, Speroff T, Wentworth D, et al. Risk factors for post-thyroidectomy 
hypocalcemia. Surgery. 1994;116:641–7.

13. Wingert D, Friesen S, Iliopoulos J, et al. Post-thyroidectomy hypocalcemia: incidence 
and risk factors. Am J Surg. 1986;152:606–10.

14. Watson C, Steed D, Robinson A, et al. The role of calcitonin and parathyroid hormone in 
the patogenesis of post-thyroidectomy hypocalcemia. Metabolism. 1981;152:606–10.

15. Ozemir IA, Buldanli MZ, Yener O, et al. Factors affecting postoperative hypocalcemia 
after thyroid surgery: importance of incidental parathyroidectomy. North Clin Istambul. 
2016;3(1):9–

16. Del Rio P, Iapichino G, De Simone B, Bezer L, Arcuri MF, Sianesi M. Is it possible to 
identify a riskfactor condition of hypocalcemia in patients candidates to thyroidectomy 
for benign disease? Annal Ital Chir 2010;81:397–401.

17. Kakava K, Tournis S, Papadakis G, et al. Postsurgical hypoparathyroidism: a systematic 
review. In vivo. 2016;30:171–80.

18. Goncalves Filho J, Kowalski LP. Surgical complications after thyroid surgery 
performed in a cancer hospital. Otolaryngol Head Neck Surg. 2005;132:490–4.

19. 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.

20. Cranshaw IM, Moss D, Whineray-Kelly E, Harman CR. Intraoperative parathormone 
measurement from the internala jugular vein predicts post-thyroidectomy 
hypocalcemia. Langenbeck's Arch Surg. 2007;392:699–702.

21. Falk SA, Birken EA, Baran DT. Temporary post-thyroidectomy hypocalcemia. Arch 
Otolaryngol Head Neck Surg. 1988;114:168–74.

22. Calò PG, Conzo G, Raffaelli M, Medas F, Gambardella C, De Crea C, Gordini L, Patrone 
R, Sessa L, Erdas E, Tartaglia E, Lombardi CP. Total thyroidectomy alone versus 
ipsilateral versus bilateral prophylactic central neck dissection in clinically node-
negative differentiated thyroid carcinoma.A retrospective multicenter study. Eur J Surg 
Oncol. 2017;43(1):126–32.

23. Kalyoncu D, Gonullu D, Gedik ML, et al. Analysis of the factors that have effect on 
hypocalcemia following thyroidectomy. Ulusal Cer Derg. 2013;29:171–6.

24. Bergamaschi R, Becouarn G, Ronceray J, Arnaud JP. Morbidity and complication of 
total thyroidectomy. Am J Surg. 1998;176:71–5

25. Edafe O, Antakia R, Laskar N, Uttley L, Balasubramanian SP. Systematic review and 
meta-analysis of predictors of post-thyroidectomy hypocalcemia. BJS. 
2014;101:307–20.

26. Ozogul B, Akcay MN, Akcay G, Bulut OH. Factors affecting hypocalcemia following 
total thyroidectomy: aprospective study. Eurasian J Med. 2014;46:15–21.

27. Abboud B, Sargi Z, Akkam M, Sleilaty F. Risk factors for post-thyroidectomy 
hypocalcemia. World J Surg. 2002;195:456–6

28. Filho JG, Kowalski LP. Postoperative complications of thyroidectomy for differentiated 
thyroid carcinoma. J Am Coll Surg. 2000;195:456–61.

29. Amir A, Sands NB, Tamilia M, Hier MP, Black MJ, Payne RJ. Preoperative serum 
calcium levels as an indicator of post-thyroidectomy hypocalcemia. J Otolaryngol Head 
Neck Surg. 2010;39:654–8.

30. Lang BH, Yih PC, Ng KK. A prospective evaluation of quick intraoperative parathyroid 
hormone assayat the time of skin closure in predicting clinically relevant hypocalcemia 
after thyroidectomy. World J Surg. 2012;36:1300–6.

31. Ali S, Yu C, Palmer FL, Ganly Y, et al. Nomogram to aid selection of patients for short-
stay thyroidectomy based on risk of postoperative hypocalcemia. Arch Otolaryngol 
Head Neck Surg. 2011;137:1154–60.

32. Walsh SR, Kumar B, Coveney EC. Serum calcium slope predicts hypocalcemia 
following thyroid surgery. Int J Surg. 2007;5:41–4.

33. Luu Q, Andersen PE, Adams J, Wax MK, Cohen JI. The predictive value of perioperative 
calcium levels after thyroid/parathyroid surgery. Head Neck. 2002;24:63–7.

34. Yamashita H, Murakami T, Noguchi S, et al. Postoperative tetany in graves disease: 
important role of vitamin D metabolites. Ann Surg. 1999;229:237–54.

35. Zambudio A, Rodriguez J, Riquelme J, Soria T, Canteras M, Parilla P. Prospective study 
of postoperative complications after total thyroidectomy for multinodular goiters by 
surgeon surgeons with experience in endocrine surgery. Ann Surg. 2004;240:18–25.

36. Noureldine SI, Genther DJ, Lopez M, Agrawal N, Tufano RP. Early predictors of 
hypocalcemia after total thyroidectomy: an analysis of 304 patients using a short-stay 
monitoring protocol. Otolaryngol Head Neck Surg. 2014;140:1006–13.

37. Del Rio P, Arcuri MF, Cataldo S, De Simone B, Pisani P, Sianesi M. Are we changing our 
inclusion criteria for the minimally invaisve videoassisted thyroidectomy? Ann Ital 
Chir. 2014;85:28–32.

38. Michie W, Duncan T, Hamer-Hodges DW, et al. Mechanism of hypocalcemia after 
thyroidectomy for toxicosis. Lancet. 1971;1:508–14.

39. Testini M, Rosato L, Avenia N, et al. The impact of single parathyroid gland 
autotransplantation during thyroid surgery on postoperative hypoparathyroidism: 
amulticenter study. Transplant Proc. 2007;39:225–30.

40. Gambardella G, Polistena A, Sanguinetti A, Patrone R, Napolitano S, Esposito D, Testa 
D, Marotta V, Faggiano A, Calò PG, Avenia N, Conzo G. Unintentional recurrent 
laryngeal nerve injuries following thyroidectomy:is it the surgeon who pays the bill? Int 
J Surg. 2017;41:S55–9.

41. Prazenica P, O'Keeffe L, Holy R. Dissection and identification of parathyroid glands 
during thyroidectomy: association with hypocalcemia. Head Neck. 2015;37:393–5.

42. Sheahan P, Mehanna R, Basheeth N, Murphy MS. Is systematic identification of all four 
parathyroid glands necessary during total thyroidectomy? A prospective study. 
Laryngoscope. 2013;123:2324–8

43. V, Bramis C, Kotsifopoulos N, Kolettis T, Kassaras G. Incidental parathyroidectomy 
during thyroid surgery: an underappreciated complication of thyroidectomy. World J 
Surg. 2005;29:1539–43.

44. Population-based assessment of complications following surgery for thyroid cancer. 
Papaleontiou M, Hughes DT, Guo C, Banerjee M, Haymart MR. J Clin Endocrinol 
Metab. 2017;102:2543–2551. doi: 10.1210/jc.2017-00255. [DOI] [PMC free article] 
[PubMed] [Google Scholar]

Volume - 15 | Issue - 01 | January - 2025 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

14  INDIAN JOURNAL OF APPLIED RESEARCH


