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ABSTRACT

Background: There is a lack of standardized guidelines regarding selection of appropriate thyroid surgery for patients
with benign diseases. As a result, an inexperienced surgeon may select a more aggressive surgical option, which may
increase the complication rate. The objective of this study was to compare the outcomes of thyroid surgical procedures
for benign diseases with the expertise of the surgeon.

Material and Methods: A retrospective cross-sectional study from 1999 to 2018. The study setting is of a public sector
tertiary care teaching hospital. Patients undergoing thyroid surgery (lobectomy with isthmusectomy, subtotal
thyroidectomy (STT), near total thyroidectomy (NTT), or total thyroidectomy (TT)) were included. Expertise level 1, 2
and 3 (L1, L2, L3) of the surgeon was based on years of experience or number of thyroid surgeries to their credit.
Postoperative complications (hypocalcemia, recurrent laryngeal nerve (RLN) damage, airway obstruction, hemorrhage
and mortality) were measured against type of thyroid surgery and expertise of the surgeon.

Results: A total of 833 thyroid surgeries were performed on 695 (83.43%) females and 138 (16.57%) males. About 502
(60.26%) STT, 228 (27.37%) TT, 61 (7.32%) NTT, 42 (5.04%) lobectomies with isthmusectomies were performed, with LI,
2, and 3 surgeons performing 21.25%, 45.74% and 33% of these procedures, respectively. Surgeons with L1, 2 and 3
levels of expertise caused 49.47%, 33.45% and 17.08% of adverse events, respectively. Permanent hypocalcemia, RLN
damage and mortality were significantly more common in surgeries performed by L1 compared with L2 and L3 surgeons
(P<.05). Transient and permanent hypocalcemia, transient and permanent RLN damage and mortality were significantly
more common for total thyroidectomy compared to subtotal thyroidectomy (P<.01).

Conclusions: Minimizing the occurrence of complications like permanent hypocalcemia, RLN damage and mortality,
expertise of the surgeon and anticipated difficulty of the procedure needs to be taken into account while selecting a
thyroid procedure.
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Introduction

Thyroid diseases are the one of the most common
endocrine disorders throughout the world with
varying prevalence rate of thyroid dysfunction.?
Thyroidectomy is a commonly performed procedure
worldwide for the treatment of benign thyroid
diseases? and has low mortality and morbidity
rates.? It is performed by surgeons from various
specialties and with varied experience.* The
outcome and complication rates are largely
dependent on surgeon’s skill and experience, the
extent of surgery, indication of surgery, the nature
of underlying disease and number of thyroid
surgeries performed at that particular center as well
Due to the

advancements in surgical techniques, complication

as by the particular surgeon.®

rate after thyroidectomy has decreased. In
specialized centers, thyroidectomy has a very low

complication rate and almost no mortality.®

Hypocalcemia of hypoparathyroidism is among the
well-recognized complications of thyroid surgery
and its incidence in literature varies widely
depending on the type of procedure (9% for total
thyroidectomy), neck dissection, female gender and
malignancy.” Incidence of transient hypocalcemia
has ranged from 1% to 68% and that of permanent
hypocalcemia from 0% to 13%.%8! Hypocalcemia is a
sensitive measure of the quality of thyroid surgery.
Direct injury, devascularization, or unintentional
removal of parathyroid glands can result in
hypocalcemia.’? As all the blood supply to the four
parathyroid glands comes from inferior thyroid
artery, it is logical inference that this procedure
would increase postoperative hypocalcemia.
Recurrent laryngeal nerve (RLN) palsy is a well-
known complication of thyroid surgery and its
incidence is around 1-2%.'* However, substantial
recovery of vocal cord function can occur after

thyroidectomy.*

Female sex, type of surgical procedure and changes
in serum calcium perioperatively may be associated
with hypocalcemia development.’? lodine deficient
areas have a higher incidence of recurrent goiter
which may require re-operation in a distorted
anatomy due to fibrosis.'® So, there is an increased
relative risk of recurrent laryngeal nerve,
parathyroid and vascular injury in such patients.!®
Postoperative neck hematoma formation may cause
life threatening upper airway compromise, wound
infection and scarring of the neck. New hemostatic
devices have been developed that allow sutureless
vessel ligation.” A study performed to assess the
safety of same day discharge of patients undergoing
sutureless thyroidectomy using electrothermal
bipolar vessel sealing system showed few major
complications, reduced operative times and
decreased incidence of hypocalcemia associated

with this device.'®

In the past, total thyroidectomy was usually
performed for most thyroid cancers. Today, active
surveillance or thyroid lobectomy/isthmusectomy
can be employed for many patients with low-risk
papillary  thyroid Although
thyroidectomy as primary surgical management for

cancers.” total
thyroid disease has been in vogue in specialized
units with low morbidity and mortality,%? there is
fear of recurrence in the benign disease with initial
conservative surgery (STT, NTT, lobectomy with
isthmusectomy). This fear can be allayed by the fact
that mean interval to re-operation for benign cases
was 17.4 vyears and re-operative procedures
comprised around 10% of thyroid surgery in a center
over 20 years.?! Hence, re-operative procedures can
be safely considered if performed by experienced
surgeons. Because of widespread ambiguity on this
matter and a gap in the literature that reviewed
complications in general unspecialized units in
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resource starved countries, definitive

recommendations are not available.

The lack of prospective randomized clinical trials for
most management topics in thyroid surgery tends to
make management recommendations, which are
based on retrospective observations and often
incomplete data, subject to selection biases that
may be conflicting. Thus, the controversy continues
as thyroid surgeons/experts review the same body
of literature and reach differing conclusions based
on their training, clinical perspective, experience,
and personal bias.

Moreover, there was a mismatch between the
international and local rates of post-operative
complications in patients with benign thyroid
disease. This prompted the managers and senior
surgeons at our hospital to commence a study that
assessed the rate of complication for thyroid
surgery. The objective of this study was to compare
the outcomes of thyroid surgical procedures for
benign diseases with the expertise of the surgeon,
and perform a review of national and international

literature.

Material and Methods

This retrospective study spanning a period of 20
years (1999 to 2018) was carried out at Benazir
Bhutto Hospital,
teaching hospital affiliated with Rawalpindi Medical

a public sector tertiary-care

University, Rawalpindi, Punjab Pakistan. Approval
for the study was obtained from the Rawalpindi
Medical University Surgical Ethics Review Board,
headed by the Dean of general surgery. Since this
study utilized patient data from hospital and
postoperative records, informed consent was not
required. The STROBE (STrengthening the Reporting
of OBservational studies in Epidemiology) cross
sectional reporting guidelines was used while
writing this report.?? Patient data was retrieved from

the records of monthly surgical audits. Inclusion

criteria comprised of all patients with goiter
irrespective of age and sex who underwent any
thyroid surgery (lobectomy with isthmusectomy,
subtotal  thyroidectomy (STT), near total
thyroidectomy (NTT), or total thyroidectomy (TT)).
Patients with malignant goiters, patients whose
follow-up record for more than six months was not
retrievable postoperatively or those with anesthetic
or cardiovascular complications were excluded.
Patients with history of prior or concomitant
parathyroidectomy, known hyperparathyroidism,
concomitant central neck lymph node dissection,
preoperative hypocalcemia, or a history of previous
head and neck related chemotherapy and/or

radiotherapy were also excluded from this study.

As this was a retrospective study utilizing data from
patient notes, no patient was directly involved in this
study. Patients’ records with detailed history,
examination, thyroid function tests (T3, T4 & TSH),
radioactive thyroid scan, ultrasound examination
and fine needle aspiration cytology (FNAC), CT/MRI
scan were retrieved from the archives. Information
regarding any preoperative vocal cord abnormality
by indirect laryngoscopy was also obtained.

The detail of surgical option for each patient was
retrieved from the operative notes. All thyroid
surgeries were performed using standard surgical
techniques.? Surgical procedure carried out were
thyroid lobectomy with isthmusectomy, subtotal,
near total and total thyroidectomy, as according to
empirical conviction of various heads of one surgical
unit over 20 years. The level of expertise of the
operating surgeon was divided in to three categories
on either the number of total thyroid surgeries
performed or years of surgical experience in a
tertiary care teaching hospital. This data was
acquired from their official service records and past
five-year departmental records, respectively. Level 1
was a surgeon with more than five years of
experience or 50 thyroid surgeries to his credit
(junior assistant professor or a senior registrar); level
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2, a surgeon with ten years of experience and 100
thyroid surgeries (associate or a senior assistant
professor), and level 3 a senior surgeon with fifteen
plus years of experience and 150 thyroid surgeries

All the patient data were collected with a dedicated
electronic  Microsoft Office Excel Database
(Microsoft Corp, Redmond, WA, USA). Differences
between groups were analyzed with the Chi-square

(professor or head of the department), respectively.  test. P-value less than .05 was considered
The data for 23 operating surgeons during that  significant.
period (1999-2018) is shown in Table I.
Table 1: Levels of expertise of operating surgeons from 1999 to 2018
Years Level 1 (n) Level 2 (n) Level 3 (n) Total (n)
1999-2003 SR (1) AP (0) SR (1) AP (2) Assoc/DS (1) Prof (1) 6
1999-2003 SR (1) AP (0) SR1 AP (2) Assoc/DS (1) Prof (1) 6
2004-2010 SR (1) AP (1) SR1 AP (2) AP/DS (1) Prof (1) 7
2011-2018 SR (6) AP (1) SRO AP (1) AP (1) Assoc (1) 10
Total (n) 8 2 2 5 3 3 23

n-number; SR-Senior Registrar; AP-Assistant Professor; Assoc-Associate Professor; DS-District Surgeon; Prof-Professor

All the patients were observed post operatively for a
variable period of time in the ward. The patients
were followed in the outpatient at weekly interval
for 2 weeks, monthly for 6 months and then yearly
or as necessary according to the nature of the
disease.

Medical records were retrieved from the monthly
audit data. They were reviewed for variables like
age, sex, preoperative diagnosis, extent of surgery,
postoperative calcium levels, transient and
permanent hypocalcemia, hoarseness, reason and
need for tracheostomy, hemorrhage/ hematoma,
any need to re-explore, wound infection,
histopathological records and mortality. The post-
thyroidectomy hypocalcemia on first, second and
fifth postoperative day and at six months following
surgery was measured. Transient hypocalcemia was
defined as serum calcium less than 8.0 mg/dl (2
mmol/L) on at least two consecutive measurements
or signs and symptoms of hypocalcemia (perioral
numbness, digital paresthesia, or positive Chvostek
or Trousseau’s sign). Permanent hypocalcemia was
defined as the need for calcium and or vitamin D
supplements to maintain normal calcium levels at six

months or more after the date of surgery.

The statistical analysis was performed using the IBM
SPSS 23 software (Statistical Software, Chicago, IL,
USA).

Results

Over a period of twenty years (199-2013), 833
thyroid patients were operated upon, of which 695
(83.43%) were females and 138 (16.57%) were
males. The female-to-male ratio (F:M) was 5.04:1.
The female-to-male patient distribution of surgical
workload in OPD (43.3% vs 56.7%), admitted cases
(3.8% vs 4.95%) and elective surgical procedures
(47.5% vs 52.5%) was almost equal (Table Il). On an
average, annually 41.65 thyroid procedures were
performed, with a F:M of 5:1. About 90.5% of the
females and 82.6% of males were euthyroid, while
87.6% females had multinodular goiter compared to
83.3% males (Table Ill).

STT (n=502; 60.26%) were the most frequent thyroid
surgeries performed, followed by TT (n=228;
27.37%), NTT (n=61; 7.32%) and lobectomy with
isthmusectomy (n=42; 5.04%) with complications
reported in 281 (33.73%) cases (Table IV).
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Table Il: Frequency distribution of total OPD and admitted patients, elective procedures and thyroid surgeries in
both male and female patients included in this retrospective study

Total OPD Patients Total Admissions Elective Procedures Thyroid Surgeries
Vears (n) (n) (n) (n)

F M F M Total F M Total F M Total
20 114687 | 150057 10129 | 13095 8014 8851 695 138
vears | s 3o | (s6.7%) | 2044 | (a3.6%) | (56.4%) | 2322 | (a7.67%) | (52.4%) | 168%° | (83.4%) | (16.5%) | &3
Annual
Ave 5734.35 | 7502.85 | 13237.2 | 506.45 | 654.75 | 1161.2 | 400.7 4426 | 8433 34.8 6.9 41.7

V

OPD-Outpatient department; F-Female; M-Male; Ave-Average; %-Percentage

Table lll: Gender wise distribution of clinical

presentation of patients with thyroid lesions
Clinical Male Female
Presentation n (%) n (%)
Euthyroid 114 (82.6) 629 (90.5)
Hyperthyroid 19 (13.8) 43 (6.2)
Hypothyroid 5(3.6) 23 (3.3)
MNG 115 (83.3) 609 (87.6)
Solitary
Nodule 14 (10.1) 49 (7)
Diffuse 9 (6.5) 37 (5.3)
Total 138 695

MNG-Multinodular goiter

LI, 2, and 3 surgeons performed 21.25%, 45.74% and
33% of thyroid surgeries, respectively (Table IV & V).

Regarding
procedures,

complications

occurring

in thyroid

L1 surgeons were responsible for

49.47% of adverse events, L2 for 33.45% and L3 for

17.08%, respectively (Table V). Complications like
permanent hypocalcemia, recurrent laryngeal nerve
damage and mortality were significantly more
common in surgeries performed by L1 surgeons as
compared to surgeons with L2 and L3 level of
(P<.05) (Table
permanent hypocalcemia, transient and permanent

expertise V). Transient and
RLN damage and mortality were significantly more
common for total thyroidectomy compared to
subtotal thyroidectomy (P<.01). The complication
rate of total

thyroidectomy for permanent

hypocalcemia, permanent RLN paralysis and
mortality was 7.9%, 6.1% and 7.9% respectively for
all levels of expertise (Table V). The definitive
complication rate (combined rates for permanent
hypocalcemia, permanent RLN paralysis and
mortality) was 36.36% for L1, 14.7% for L2 and 7.3%

for L3, respectively (Table V).

Table IV: Distribution of type of thyroid surgeries, complications and level of surgical expertise in the study

population

Level of Expertise n (%)

Type of surgery (n=833) Complications n (%)

L1 L2 L3
STT (n 502) 54 (10.76) 270 (53.78) 178 (35.46)
Lobectomy (n=42) 92 (18.33) 12 (28.57) 20 (47.6) 10 (23.8)
NTT (n=61) 13 (30.95) 12 (19.7) 30 (49.2) 19 (31.2)
TT (n=228) 29 (47.5) 99 (43) 61 (28) 68 (29.8)
Total 147 (64.4) 177 381 275

STT-Sub-total thyroidectomy; NTT-Near-total thyroidectomy; TT-Total thyroidectomy
J Islamabad Med Dental Coll 2021



Table V: Comparison between levels of expertise of the surgeon and complications of thyroid surgeries
Complications
Type of Levels.of . Transient Permanent
Surgery Expertise Transient . Permanent_ RLN RLN Tracheostomy | Hemorrhage | Mortality
Hypocalcemia Hypocalcemia . .
Paralysis Paralysis
L1 (n=99) 13 (13%) 14 (14%) 12 (12%) 10 (10%) 9 (9%) 1(1%) 12 (12%)
L2 (n=61) 17 (28%) 3 (5%) 10 (16%) 3 (5%) 2 (3.2%) 0 3 (5%)
T L3 (n=68) 11 (16%) 1(1.47%) 4 (5.8%) 1(1.47%) 2 (3.2%) 1(1%) 3 (4.4%)
(n=228) Percentage 18 7.9 11.4 6.1 5.7 0.87 7.9
P-value >.05 <.01 >.05 <.05 >.05 >.05 <.05
L1 (n=78) 13 2 12 1 2 4 3
Other L2 (n=320) 8 0 8 0 2 4 1
surgeries L3 (n=207) 5 0 2 0 0 0 0
(n=605) Percentage 4.3 0.3 3.6 0.1 0.6 1.3 0.6
P-value <.05 <.05 <.05 >.05 >.05 <.05 <.05
TT- Total Thyroidectomies; RLN-Recurrent laryngeal nerve
compared to similar studies performed in

Discussion

The results of our study suggest that rates of
complication are significantly higher for total
thyroidectomies performed for any benign
condition and also for surgeons with lower level of
expertise. Literature suggests that it is possible to
achieve a definitive complication rate approaching
0% for total thyroidectomy performed for MNG?*
rate of total

thyroidectomy in our study, even for a level 3

whereas definitive complication

surgeon, was around 7%. This can be due to the
unspecialized and general training of our surgeons.
Another study comparing expertise of surgeons with
complication rates for thyroidectomies found an
overall complication rate of 5.1% for surgeons who
had performed more than 100 thyroidectomies (all
types) in a 6-year period which was much lower
compared to other surgeons with lesser expertise.?
One study concluded that the complication rate
after thyroidectomy can be significantly reduced if
the procedure is performed by an experienced
surgeon.® Our study also shows a significant
association between level of expertise and
complication rate but the complication rates are

higher for all types of thyroidectomies when

specialized units in other parts of the world.?*?

Literature review indicates higher complication
rates for total thyroidectomy like postoperative
hypoparathyroidism (about 6%), recurrent laryngeal
nerve paralysis and wound complications (= 1%).25%’
Complications in total thyroidectomies were also
higher in our study as compared to other surgeries
but a worrying sign was the presence of higher
complication rates for other surgeries as well. Lack
of experience on behalf of the surgeon performing
total the higher

morbidity and increased complication rates, but

thyroidectomy can explain
higher complications in other thyroid surgeries point
towards a systemic workload and staff mismatch
problem. There was a progressive increase in
number of thyroid surgeries over 20 years along with
an increase in outpatient workload, admissions and
other elective procedures (Table Il). In contrast, the
number of operating surgeons increased from 6 in
1998-2003 to only 10 in 2011-2018 while the
number of Level 3 surgeons remained constant
(Table I).

This indicates an exponential increase in workload
for the surgeons at all levels. It is, therefore, not

J Islamabad Med Dental Coll 2021



surprising that complications increase when L1
surgeons are obligated to take on operating duties,
perhaps, with inadequate experience. Another issue
is the trend of changing practices with the changing
leadership. A new department head, oftentimes,
promotes a certain experience-based practice. So,
where his/her predecessor was in favor of STT, the
new head might promote TT or NTT to prevent
recurrence. These changing practices do not take
into account the level of expertise of the junior
surgeons which leads to more complications. The
surgeons either do not select the correct procedure
for the patient according to the pathology or their
perceived level of expertise is inadequate in
avoiding complications. Certain strategies can be
implemented to minimize these risk factors.
Preoperatively, a thyroidectomy difficulty scale can
be employed?® and a detailed management plan and
type of surgery needed to be performed should be
selected based on this. It is prudent for a more
experienced member of the team to perform the
surgery if complications are anticipated and the
procedure selected must take into account all the
available evidence. In order to achieve this, surgeons
should receive appropriate training and follow best
practice guidelines.

This study included data from over a period of 20
years and thus its findings and interpretations are
reflective of the culture of surgical practice in a
with
constraints. The surgical procedures performed for

tertiary care teaching hospital resource
a given indication often reflect the surgeon’s or the
department head’s convictions based on his/her
past experience and are not always completely
evidence-based. This is a limitation for many surgical
studies that are performed.

Since, the study is set in a public sector hospital

catering to patients from underprivileged

backgrounds from far flung areas, follow-up could
not be ensured in all cases and the findings in this

study may be underreporting the actual occurrence
of complications.

Conclusion

Our study concluded that to minimize the rate of
definitive complications, expertise of the surgeon
and anticipated difficulty of the procedure needs to
be taken into account. However, these outcomes
can only be achieved if the surgeon is well-versed in
the anatomy of the gland, is mindful of its pathology,
and has received proper training.
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