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ABSTRACT

Background: Total thyroidectomy with central neck dissection is an established treatment for
thyroid malignancies with central compartment involvement; however, postoperative
hypocalcemia, recurrent laryngeal nerve injury, and prolonged hospital stay remain important
causes of morbidity.

Objective: To identify predictors of postoperative hypocalcemia, recurrent laryngeal nerve injury,
and prolonged hospital stay among patients undergoing total thyroidectomy with central neck
dissection.

Methodology: This retrospective cohort study was conducted at Department of ENT, Bolan Medical
Complex Hospital, Quetta from 15t October 2025 to 31t March 2026 and 210 patients undergoing
total thyroidectomy with unilateral or bilateral central neck dissection for thyroid malighancies
were included.

Results: The mean age of patients was 46.8+12.9 years, and 154 (73.3%) were female.
Postoperative hypocalcemia occurred in 64 patients, while recurrent laryngeal nerve injury was
observed in 18 patients. Patients with hypocalcemia had longer operative times (176.4+41.2 vs.
145.0+32.4 minutes; p<0.001), fewer preserved parathyroid glands (2.4+0.7 vs. 3.4+0.6; p<0.001),
and more frequent bilateral central neck dissection (64.1% vs. 34.2%; p<0.001). Recurrent laryngeal
nerve injury was associated with larger tumor size (4.1+1.8 vs. 2.7+1.3 cm; p<0.001), extrathyroidal
extension (61.1% vs. 24.5%; p=0.001), longer operative time (201.7+44.6 vs. 150.2+35.3 minutes;
p<0.001), and lower use of intraoperative nerve monitoring (38.9% vs. 68.8%; p=0.012).
Preservation of fewer than three parathyroid glands (AOR=4.28, p<0.001), bilateral central neck
dissection (AOR=2.74, p=0.004), and operative time >180 minutes (AOR=2.21, p=0.028)
independently predicted hypocalcemia. Tumor size >3 cm (AOR=3.65, p=0.013), extrathyroidal
extension (AOR=3.17, p=0.026), and absence of nerve monitoring (AOR=2.86, p=0.041)
independently predicted RLN injury.

Conclusion: Postoperative complications following total thyroidectomy with central neck dissection
are influenced by both disease-related and operative factors. Careful preservation of parathyroid
glands, selective use of bilateral central neck dissection, routine intraoperative nerve monitoring,
and strategies to reduce operative duration may help minimize postoperative morbidity and shorten
hospital stay.

Keywords: Thyroidectomy, Central Neck Dissection, Hypocalcemia, Recurrent Laryngeal Nerve
Injury, Hospital Stay, Thyroid Cancer.

INTRODUCTION differentiated thyroid cancer and selected

This surgery is called total thyroidectomy and patients with advanced thyroid cancers that are
central neck dissection and is reserved for known or suspected to have Central
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compartment lymph node involvement.?
Although surgical techniques, peri-operative
management, and intraoperative  nerve
monitoring have improved significantly, the
potential for complications after surgery remains
a major concern due to its impact on patient
morbidity, health-related quality of life and use
of health resources.? The most frequent
complication after total thyroidectomy is
hypocalcemia, reported with 15-50% of patients
who experience transient hypocalcemia and 1-
5% with permanent hypoparathyroidism.3 This
is primarily because of inadvertent removal of
the parathyroid glands at surgery or
devascularization or accidental injury of them.*
Symptoms can range from being non-clinical
(biochemical hypocalcemia) to more severe
neuromuscular symptoms such as paresthesia,
muscle cramping, tetany, convulsions, and
cardiac arrhythmia.>

Early detection of patients with high risk for
POHC is essential to enable prompt
interventions and to reduce rehospitalisations. A
second serious problem with thyroid surgery is
injury to the recurrent laryngeal nerve (RLN).®
Temporary RLN palsy occurs in about 1%-10%
of the patients, while permanent injury occurs in
up to 2%.” In bilateral cases, the damage to the
RLN can result in changes to the voice,
dysphonia, aspiration and/or  swallowing
problems, and even airway compromise, which
can be life-threatening.® Some risk factors for
RLN injury include long surgery, locally
advanced disease, reoperative  surgery,
anatomic variations and central neck dissection.®
Central neck dissection is an important step for
optimal oncological control in patients with
nodal metastasis with a reported higher risk of
postoperative complications due to the close
anatomic  relationship of the lymphatic
structures, parathyroid glands and recurrent
laryngeal nerve.® That is why, in the treatment
of thyroid cancer, achieving the oncological
effect without compromising surgical safety
remains a great challenge.!!

Some complications do occur with thyroid
surgery, and the length of the post-surgical
hospital stay has emerged as a critical measure
of recovery and the quality of health care
delivery.'? The costs of healthcare increase with
length of stay, hospitals pick up infections and
patient satisfaction suffers.'3 Hypocalcemia after
surgery, RLN injury, advanced stage of disease,
duration of surgery, comorbidities, and surgical
extent are all factors that can be associated with
an extended LOS.* Age and gender of the
patient, preoperative vitamin D status, tumor

size, multifocality, lymph node involvement,
operative time, surgeon experience, and extent
of neck dissection are several factors that have
been studied to predict postoperative
complication following thyroidectomy.!®> But,
different outcomes have been reported and
different predictors may exist depending on the
patients and surgical scenario.'® Reliable
prediction of postoperative hypocalcemia, RLNI
and longer hospital stay would be helpful for
better counseling, optimized postoperative
monitoring and surgical planning and
perioperative risk stratification.

MATERIALS AND METHODS

This retrospective cohort study was conducted
at Department of ENT, Bolan Medical Complex
Hospital, Quetta from 1t October 2025 to 31
March 2026 including 210 patients who
underwent total thyroidectomy with central neck
dissection for thyroid malignancies to evaluate
predictors of postoperative hypocalcemia,
recurrent laryngeal nerve injury, and hospital
stay. The study included the patients who
underwent primary total thyroidectomy with
central neck dissection for thyroid malignancy in
patients aged 18 years and older and confirmed
by histopathology. Patients who had all available
peri-operative  records, documented post-
operative biochemical assessment,
laryngoscopic evaluation and a minimum follow-
up period of six months were eligible. Patients
who had previously had thyroid or neck surgery,
had known parathyroid disease, chronic kidney
disease (CKD) with impaired calcium
metabolism, hypocalcemia before surgery,
lateral neck dissection without dissection of the
central compartment, thyroidal benign disease,
were not included, nor were patients for whom
medical records were incomplete or lost.

Data were collected from hospital records,
operative notes, pathological reports, anesthesia
records and follow-up databases with the help
of structured data collection proforma.
Demographic factors were age, gender, body
mass index, comorbidities and smoking status.
Clinical and laboratory parameters involved
were preoperative serum calcium, parathyroid
hormone, and vitamin D level, thyroid function
tests, and tumor characteristics, as well as the
preoperative imaging parameters. Operative
variables were extent of central neck dissection,
operative duration, estimated blood loss,
number of identified and preserved parathyroid
glands, parathyroid transplant, intraoperative
recurrent laryngeal nerve monitoring, surgeon
experience, and intraoperative complications.
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The histopathological variables included were:
size of the tumour, the presence of multifocality,
presence of extrathyroidal extension, presence
of lymphovascular invasion, number of lymph
nodes extracted, number of metastatic lymph
nodes and pathological TNM stage. Main
outcomes were hypocalcemia, recurrent
laryngeal nerve injury and hospital stay.
Postoperative hypocalcemia was defined as
presence of calcium below institutional
reference value, with or without clinical
symptoms, within 48 hours following surgery.
All recurrent laryngeal nerve injuries were
confirmed during postoperative fiberoptic
laryngoscopy and classified as temporary or
permanent based on the recovery within 6
months. Hospital stay was determined by the
total number of days the patient remained in
the hospital after surgery until discharge.

Data were analyzed using SPSS version 26.
Independent t-tests, Mann—-Whitney U tests,
chi-square tests, or Fisher's exact tests were
used as appropriate to compare patients with
and without postoperative complications.
Variables with p-values <0.10 in univariable
analyses were included in multivariable logistic
regression models to identify independent
predictors of postoperative hypocalcemia and
recurrent laryngeal nerve injury. A p-value
<0.05 was considered statistically significant.

RESULTS

There were majority of females 154 (73.3%)
with mean age was 46.8+12.9 years. Papillary
thyroid carcinoma was the most common
diagnosis (183, 87.1%). Mean tumor size was
2.8+1.4 cm, while multifocal disease,
extrathyroidal extension, and lymphovascular
invasion were present in 72 (34.3%), 58
(27.6%), and 46 (21.9%) patients, respectively.
Bilateral central neck dissection was performed

in 91 (43.3%), and mean operative time was
154.6+38.7 minutes (Tables 1-2).

Postoperative hypocalcemia occurred in 64
patients. It was more frequent in females (54,
84.4% vs. 100, 68.5%; p=0.019) and patients
undergoing bilateral central neck dissection (41,
64.1% vs. 50, 34.2%; p<0.001). Patients with
hypocalcemia had longer operative time
(176.4+41.2 vs. 145.0+£32.4 minutes; p<0.001),
fewer preserved parathyroid glands (2.4+0.7 vs.
3.4+0.6; p<0.001), and more extrathyroidal
extension (27, 42.2% vs. 31, 21.2%; p=0.002)
[Table 3].

Recurrent laryngeal nerve injury was seen in 18
patients. Those with RLN injury had larger
tumors (4.1£1.8 vs. 2.7+1.3 cm; p<0.001),
more extrathyroidal extension (11, 61.1% vs.
47, 24.5%; p=0.001), and more bilateral central
neck dissection (13, 72.2% vs. 78, 40.6%;
p=0.011). Operative time was also longer in the
RLN injury group (201.7+44.6 vs. 150.2+35.3
minutes; p<0.001) [Table 4].

Prolonged hospital stay occurred in 58 patients,
with a mean stay of 5.8+1.7 days compared
with 2.2+0.6 days in the standard-stay group
(p<0.001). It was strongly associated with
postoperative hypocalcemia (38, 65.5% vs. 26,
17.1%; p<0.001), RLN injury (11, 19.0% vs. 7,
4.6%; p<0.001), longer operative time
(182.3+42.8 vs. 144.1+31.5 minutes; p<0.001),
bilateral central neck dissection, and
extrathyroidal extension [Table 5, Fig. 1].
Multivariable analysis showed that preservation
of fewer than three parathyroid glands was the
strongest predictor of postoperative
hypocalcemia (AOR=4.28, 95% CI: 2.12-8.64;
p<0.001), followed by bilateral central neck
dissection and operative time >180 minutes
(Table 6).

Table 1: Demographic, Clinical and Operative Characteristics of the Patients (N = 210)

Variable | No. | %o

Gender
Male 154 73.3
Female 56 26.7
Papillary thyroid carcinoma 183 87.1
Follicular thyroid carcinoma 17 8.1
Medullary thyroid carcinoma 10 4.8
Multifocal disease 72 34.3
Extrathyroidal Extension 58 27.6
Lymphovascular Invasion 46 21.9
Bilateral Central Neck Dissection 91 43.3
Intraoperative nerve monitoring used 139 66.2
Parathyroid autotransplantation 36 17.1
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Table 2: Descriptive Statistics of the Patients (N=210)

Variable MeantSD

Age (years) 46.8+12.9
Body Mass Index (kg/m?2) 27.1+4.6
Tumor Size (cm) 2.8+1.4

Operative Time (minutes) 154.6+38.7
Number of preserved parathyroid glands 3.1+0.8

Table 3: Comparison of Characteristics According to Postoperative Hypocalcemia

. Hypocalcemia No Hypocalcemia }
Variable (n=64) (n=146) p-value
Age (years) 44.2+11.8 47.9+13.2 0.048
Operative time (minutes) 176.4+41.2 145.0+32.4 <0.001
Preserved parathyroid glands 2.4+0.7 3.4+0.6 <0.001
Females 54 (84.4%) 100 (68.5%) 0.019
Bilateral central neck o o
dissection 41 (64.1%) 50 (34.2%) <0.001
Parathyroid o o
autotransplantation 20 (31.3%) 16 (11%) <0.001
Extrathyroidal extension 27 (42.2%) 31 (21.2%) 0.002

Table 4: Comparison of Characteristics According to Recurrent Laryngeal Nerve Injury

Variable RIZI:::]sl;ry No (I:‘I;Nlég])ury p-value
Age (years) 49.7+13.4 46.5 + 12.8 0.31
Tumor Size (cm) 4.1+1.8 2.7 £1.3 <0.001
Operative time (minutes) 201.7+44.6 150.2+35.3 <0.001
Extrathyroidal extension 11 (61.1%) 47 (24.5%) 0.001
Bilateral central neck dissection 13 (72.2%) 78 (40.6%) 0.011
Intraoperative nerve monitoring used 7 (38.9%) 132 (68.8%) 0.012
Table 5: Factors Associated with Prolonged Hospital Stay (>3 Days)
Variable Pr°"(’:2§°8')5tay Sta(zd:{gzs)tay p-value
Hospital stay (days) 5.8+1.7 2.2+0.6 <0.001
Operative time (minutes) 182.3+42.8 144.1+31.5 <0.001
Postoperative hypocalcemia 38 (65.5%) 26 (17.1%) <0.001
RLN Injury 11 (19%) 7 (4.6%) <0.001
Bilateral central neck dissection 36 (62.1%) 55 (36.2%) 0.001
Extrathyroidal extension 24 (41.4%) 34 (22.4%) 0.008

Table 6: Multivariable Analysis of Predictors of Postoperative Hypocalcemia, Recurrent Laryngeal Nerve

Injury, and Prolonged Hospital Stay

c\),::f:t':: Predictor Acg:jt;d 95% CI p-value
. Preserved Parathyroid Glands 48 2 17-8.64 <0.001
Postoperative (<3)

Hypocalcemia Bilateral Central Neck Dissection 2.74 1.38-5.45 0.004
Operative Time >180 min 2.21 1.09-4.48 0.028
Tumor Size >3 cm 3.65 1.32-10.08 0.013
RLN Injury Extrathyroidal Extension 3.17 1.15-8.77 0.026
Absence of Nerve Monitoring 2.86 1.04-7.82 0.041
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Prol d Hospital Postoperative Hypocalcemia B=1.84 1.21-2.47 <0.001
ro O”QSetay ospita RLN Injury B=1.36 0.62-2.10 <0.001
Operative Time >180 min B =0.94 0.38-1.50 0.001

70.0% - 62.1%

60.0% -
50.0% -
40.0% -
30.0% -
200% -
10.0% -

0.0% -

Hypocalcemia RLNInjury

B Prolonged stay (=3 days)

Bilateral CND Extrathyroidal Extension

B Standard stay (<3 days)

Fig. 1: Factors Associated with Prolonged Hospital Stay Following Total Thyroidectomy with Central Neck
Dissection

DISCUSSION

The results of the present study showed that
64 patients suffered from postoperative
hypocalcemia, 18 patients suffered from
recurrent laryngeal nerve injury or damage, 58
patients had long hospital stays. The above
results indicate that total thyroidectomy with
central neck dissection is successful oncologic
surgery, but is still accompanied by clinically
significant postoperative morbidity. Patients'
age was 46.8+12.9 years, and the female-to-
male ratio was 73.3:26.7. Papillary thyroid
carcinoma is the most common thyroid
diagnosis, appearing in 87.1% of the cases.
Other studies also have indicated that thyroid
cancer is more prevalent in women, and that it
strikes at an earlier age, particularly papillary
thyroid cancer. This age distribution
corresponds with what is well established in
the epidemiology of differentiated thyroid
cancer.” The sex, bilateral central neck
dissection, longer operative time, parathyroid
autotransplantation, number of preserved
parathyroid glands or extrathyroidal extension
were all significantly associated with
postoperative hypocalcemia. There was a
significant difference in nhumber of parathyroid
glands preserved between patients that
developed hypocalcemia and those that did
not develop hypocalcemia (2.4+£0.7 vs.
3.4£0.6 glands), with preservation of <3
glands being the best independent predictor of
hypocalcemia. Several other studies have also
shown that hypocalcemia is most frequently
seen as a result of injury to the parathyroid
glands, devascularization or inadvertent

removal of the parathyroid glands after a total
thyroidectomy. Hypocalcemia also was an
independent risk factor for bilateral central
neck dissection. Sixty-four percent of patients
with hypocalcemia underwent bilateral central
dissection of the neck; 34.2% did not have
hypocalcemia. These results are similar to
previous study'® which have reported that
greater risk of parathyroid compromise occurs
if the central compartment dissection around
the tracheoesophageal groove and parathyroid
vascular supply is large. Operative time was
significantly longer among patients who
developed hypocalcemia (176.4+41.2 vs.
145.0+32.4 minutes). Longer surgery is
correlated with increased technical difficulty,
disease severity, dissection difficulty, or
increased node clearance difficulty. A longer
operating time has also been reported to be a
risk for postoperative hypocalcemia, which is
thought to be associated with greater tissue
manipulation and risk of devascularization of
the parathyroids.’® The incidence of recurrent
laryngeal nerve injury was 18 (8%) patients
and the factors associated with it were larger
tumor size, extrathyroidal extension, bilateral
central neck dissection, longer operative time
and the lack of nerve monitoring during
surgery. RLN injured patients had larger
tumors, than those without RLN injury
(4.1£1.8 cm versus 2.7+1.3 cm). Previous
studies have also shown that the risk of RLN
injury is greater with larger tumors and locally
invasive disease due to the distortion of
normal anatomy and tumors that are attached
or invading the nerve.
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Extrathyroidal extension was an independent
predictor of RLN injury in this study. It was
detected in 61.1% of the RLN-injured patients
compared with 24.5% of the noninjured
patients. This has been noted previously,
where extrathyroidal extension was reported
to make surgical treatment more difficult and
was associated with a risk of nerve traction,
thermal injury and direct involvement by
tumour.?  Finally, intraoperative  nerve
monitoring also appeared to have a protective
effect; 38.9% of patients sustaining RLN injury
were monitored during surgery, compared to
68.8% without nerve monitoring. Nerve
monitoring was an independent risk factor for
RLN injury. Another previous study also
revealed that intra-operative nerve monitoring
could be helpful in the identification and
preservation of the recurrent laryngeal nerve,
particularly in high risk thyroid surgery and in
central neck dissection. Hypocalcemia, RLN
injury, longer operative time, bilateral central
neck dissection, and extrathyroidal extension
were significant and strong predictors of
prolonged hospital stay, among postoperative
complications. The mean hospital stay for
prolonged stay group was 5.8+1.7 days, while
for the patients in the standard-stay group
was 2.2+0.6 days. Similarly, there have been
previous studies concluding that the delayed
discharge following thyroid surgery is due to
major complications, including hypocalcaemia,
and voice-related complications.?!

Limitations

There are some limitations of this study.
Firstly, the retrospective nature of this study
can have led to certain selection biases and
prevented any causal relationship between
peri-operative parameters and post-operative
outcomes. Secondly, the study was performed
at a single center, so the results might not be
applicable to other centers with different
patient populations and surgical practices. The
differences in complication rates may have
been due to variations in surgical experience,
surgical  techniques, or  postoperative
management protocols. Intraoperative nerve
monitoring wasn't performed uniformly in all
the procedures, which may have led to
performance bias. Furthermore, some patients
did not have information on the following
factors before surgery: vitamin D status,
baseline parathyroid hormone levels, and
detailed nutritional evaluations. The follow up
period could also have been too short to
differentiate  temporary from permanent

hypocalcemia and recurrent laryngeal nerve
dysfunction in some instances. Further
multicenter prospective studies with standard
surgical techniques and longer follow-up
periods should confirm these results.

CONCLUSION

Postoperative hypocalcemia, recurrent
laryngeal nerve injury, and prolonged hospital
stay remain significant concerns following total
thyroidectomy with central neck dissection.
Preservation of fewer than three parathyroid
glands, bilateral central neck dissection, and
prolonged operative time were independent
predictors of postoperative hypocalcemia.
Larger tumor size, extrathyroidal extension,
and absence of intraoperative nerve
monitoring independently increased the risk of
recurrent laryngeal nerve injury. Furthermore,
postoperative hypocalcemia, recurrent
laryngeal nerve injury, and extended operative
duration were strongly associated with
prolonged hospitalization.
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