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Abstract

Objective: To determine the predictors of recurrent nodular goiter and the incidence
Keywords: of complications related to reoperation.
Goiter- Thyroidectomy -
Recurrence. Patients and Methods: The study included 25 patients underwent reoperative thyroid

surgery for management of recurrent nodular goiter. A matched case-control study of
25 patients operated on for non recurrent nodular goiter at the same period was
performed. The assessed parameters include: age and sex, indication for primary and
reoperative surgery, interval between primary and reoperative surgery, pathologic
findings, duration of reoperative surgery, duration of hospital stay, and
postooeprrative complications. The standard operation for strictly unilateral thyroid
disease was hemithyroidectomy with resection of the isthmus. A total thyroidectomy
was performed in cases of cancer or when nodules were present in both thyroid lobes.

Results: The study included 25 patients with recurrent goiter (10 male and 15 female)
with mean age of 43+12.2 years. The mean interval between primary and reoperative
thyroidectomy was 12+3.5 years. The indication for reoperation was mostly due to an
originally misdiagnosed carcinoma (68%). Papillary carcinoma was the most
common histopathological type (40%). Age younger than 40 years, presence of
multinodular goiter at initial surgery and bilateral surgery were significantly frequent
risk factors in patients with recurrent goiter, while multinodular goiter was the only
significant independent predictor of the recurrence. Total thyroidectomy was the most
frequently performed secondary procedure (84%). The morbidity rate was 16% in
patients with reoperative thyroidectomy (temporary hypoparathyroidism in 12% and
temporary RLN palsy in 4%). The rate of temporary hypoparathyroidism was 4% in
patients with first time thyroidectomy.

Conclusion: Presence of multinodular goiter at primary surgery is a predictor of
recurrent goiter, thus total thyroidectomy is advisable in these cases which can be
done safely as a primary or a secondary procedure with an acceptable rate of
complications when standard technical considerations were respected.

Introduction

The recurrent goiter is the regrowth of thyroid tissue after thyroidectomy. An inadequate surgical removal of the
thyroid gland, lack of substitution therapy and pathological stimulation of the thyroid growth can all promote the
recurrence [1]. The rate of recurrence after partial resection of the thyroid gland in the literature varies between 2.2%
and 49% [2-4].
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Operation for recurrent goiter is sometimes indicated for nodular recurrence after partial surgery for initially benign
thyroid disease or for a completion total thyroidectomy when a final diagnosis of well-differentiated thyroid cancer
has been achieved. However, this surgery can expose the patient to postoperative complications such as recurrent
laryngeal nerve (RLN) palsy or hypoparathyroidism [5, 6].

The purpose of this study was to identify the characteristics of recurrent nodular goiter, predictors of recurrence,
treatment of choice and the incidence of complications related to reoperation.

Patients and Methods

The study included 25 patients (10 male and 15 female), who underwent reoperative thyroid surgery for
management of recurrent nodular goiter at departments of General Surgery and ENT, Al- Jafel International
Hospital, Riyadh, KSA between October 2009 and July 2013. The assessed clinical parameters include: patient age
and sex, indication for primary and reoperative surgery, interval between primary and reoperative surgery,
pathologic findings, duration of reoperative surgery, duration of hospital stay, and complications . Needle biopsy
was done for all this cases preoperatively. To compare postoperative complications of initial and reoperative
thyroidectomy and to identify the risk factors of recurrent goiter, a matched case-control study of 25 patients
operated on for non recurrent nodular goiter at the same period was performed (9 male and 16 female).The standard
operation for strictly unilateral thyroid disease was hemithyroidectomy (total lobectomy on one side) including
resection of the isthmus. A total thyroidectomy was performed in cases of cancer or when nodules were present in
both thyroid lobes. The secondary thyroidectomy was performed as previously described [7].

Dissection was started laterally by dividing the infrahyoid muscles to avoid the fibrous tissue around the thyroid
remnant when the lobe had been partially removed during previous surgery. If the lobe to be resected had not been
disturbed at prior operation, we went through the infrahyoid muscles to avoid fibrosis around the anterior face of the
trachea. The first step was ligation of the superior thyroid vessels with special attention being paid to the superior
parathyroid gland and the external branch of the superior laryngeal nerve. Then, the RLN was clearly identified in
the lower part of the neck and traced very carefully along its cervical course. The inferior parathyroid gland was
preserved when it was located far from the thyroid lobe. Any parathyroid gland that could not be salvaged because
of its anatomic location was minced and placed in a sternocleidomastoid muscle. Intra-thoracic goiters extending
into the superior mediastinum were removed by progressive traction through the collar incision. In cases with
reoperation from thyroid cancer, lymph node metastasis diagnosed before or during surgery had a modified radical
neck dissection, including resection of lymph nodes of the central compartment around the trachea (compartment
VI) and those around the jugular vein extending from the carotid sheath to the trapezoid muscle and from the
subclavian vein to the hypoglossal nerve (compartments Il and 1V) [8] (Shown in Fig. 1.)

Removed tissue was submitted for histopathological analyses in all cases (Shown in Fig. 2 & 3). All patients
underwent routine preoperative and postoperative indirect laryngoscopy as well as postoperative measurement of
calcium and parathyroid hormone levels. Temporary hypoparathyroidism was defined as symptomatic postoperative
hypocalcemia while permanent hypoparathyroidism was defined by the requirement for ongoing calcium and
vitamin D supplementation to avoid hypocalcaemia 12 months after surgery. Permanent RLN palsy was defined as
the absence of vocal cord function 12 months after surgery.
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Fig. 1 Multiple Recurrent nodules of the Left Lobe, Intraoperative

Fig.2 Bilateral Recurrent Benign Nodules

Fig. 3 Recurrent Malignant nodule of the Right Lobe
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Statistical analysis:

The statistical analysis was done using Statistical Package for Social Sciences (SPSS) software (version 16, SPSS,
Inc, Chicago, IL, USA). Continuous and categorical variables were displayed as means + standard deviation (SD)
and percentages, respectively. Differences between categorical variables were analyzed by chi-square test or
Fisher’s exact test. The odds ratio (OR) and its 95% confidence interval (Cl) were used to determine whether a
particular exposure is a risk factor for recurrence of goiter. The significant factors on bivariate analysis entered
multivariate analysis with stepwise linear regression to determine the independent predictors of recurrence after
primary thyroidectomy. Statistical significance was set at P < 0.05.

Results

The characteristics of the studied 25 patients with recurrent goiter underwent reoperative thyroidectomy are shown
in (Table 1). There were 10 (40%) male and 15 (60%) female patients who had mean age of 43+12.2 years (range 20
to 70 years). The type of goiter in the group of reoperative thyroidectomy was multinodular in 19 patients (76%) and
uninodular in 6 patients (24%). The disease was bilateral in 17 patients (68%) and unilateral in 8 patients (32%).The
family history of goiter was present in 5 patients (20%). The interval between the primary and reoperative
thyroidectomy ranged from 1 to 18 years with mean interval of 12+3.5 years.

The indications for reoperation include: thyroid cancer in the resected specimen of relapsed or originally
misdiagnosed carcinoma in 17 patients (68%) and recurrent benign thyroid disease in 8 patients (32%).
Histopathological examination of the recurrent thyroid lesions before reoperation (Table 2) revealed: papillary
carcinoma in 10 patients (40%), follicular carcinoma in 4 patients (16%), medullary carcinoma in 2 patients (8%),
Hirthle cell carcinoma in one patient (4%) and benign lesions in 8 patients (32%).

The bivariate analysis of the risk factors in patients with reoperation and those with no reoperation (Table 3)
revealed that age younger than 40 years, presence of multinodular goiter at initial surgery and bilateral surgery were
a significantly frequent risk factors in patients with recurrent goiter (P < 0.05), with high odds ratio. On multivariate
analysis of these significant risk actors using stepwise regression (Table 4), presence of multinodular goiter was a
significant independent predictor of the recurrence after first thyroidectomy (P < 0.05).

In patients with reoperative thyroidectomy, the primary procedures include: subtotal thyroidectomy in 14 patients
(56%), hemithyroidectomy in 7 patients (28%) and total thyroidectomy in 4 patients (16%), while the secondary
procedures include: total thyroidectomy in 21 patients (84%) and subtotal thyroidectomy in 4 patients (16%). The
duration for reoperation surgery was 12035 minutes. The duration of postoperative hospital stay was 7£3 days.
Post-operative complications (Table 5) were discovered in 4 patients (16%); 3 patients (12%) with temporary
hypoparathyroidism and one patient (4%) with temporary recurrent laryngeal nerve (RLN) palsy related to
reoperative thyroidetomy. In the control group (no reoperation), there was one patient (4%) had postoperative
complication related to the surgical procedure in the form of temporary hypoparathyroidism.

Table (1): Characteristics of 25 patients with recurrent goiter

Characteristics Recurrent goiter (N=25)
Age (years) 43+12.2
Sex:

Female 15(60%)

Male 10(40%)
Type of goiter:

Multinodular 19(76%)

Uninodular 6(24%)
Side of goiter:

Bilateral 17(68%)

Unilateral 8(32%)
Family history of goiter 5(20%)
Interval to reoperation (years) 12+3.5
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Table (2): Histopathological examination of the recurrent thyroid lesions before reoperation
Histopathological findings Recurrent goiter (N=25)
Malignant lesions: 17(68%)
Papillary carcinoma 10(40%)
Follicular carcinoma 4(16%)
medullary carcinoma 2(8%)
Hirthle cell carcinoma 1(4%)
Benign lesions 8(32%)
Table (3): Bivariate analysis of the risk factors for recurrent goiter
Risk factors Reoperation No reoperation P-value Odds ratio (95%CI)
Age:
<40 years 19(76%) 12(48%) 0.04* 3.4(1.02-11.47)
>40 years 6(24%) 13(52%)
Sex:
Female 15(60%) 16(64%) 0.77 0.84(0.26-2.64)
Male 10(40%) 9(36%)
Family history:
Present 5(20%) 1(4%) 0.08 6(0.64 to 55.6)
Absent 20(80%) 24(96%)
Type of goiter:
Multinodular 19(76%) 11(44%) 0.02* 4(1.20-13.5)
Uninodular 6(24%) 14(56%)
Side of goiter:
Bilateral 17(68%) 9(36%) 0.02* 3.7(1.17-12.1)
Unilateral 8(32%) 16(64%)

*significant difference

Table (4): Multivariate analysis of the risk factors for recurrent nodular goiter

Variables Beta t-value P-value
Multinodular goiter 0.32 2.39 0.02*
Age <40 years -0.30 -0.63 0.52
Bilateral goiter 0.15 0.59 0.55

*significant predictor

Table (5): Post-operative complications in patients with reoperative thyroidectomy and those with no reoperation

Complications Reoperation No reoperation P-value
Total number 4(16%) 1(4%) 0.15
Temporary 3(12%) 1(4%) 0.29
hypoparathyroidism

Temporary recurrent laryngeal | 1(4%) 0(0%) 0.31
nerve palsy

Discussion

Nodular goiter encompasses a spectrum of diseases from the incidental asymptomatic small solitary nodule to the
large goiter causing pressure symptoms as well as functional complaints [9]. The total and subtotal thyroidectomy
are major surgical methods for treatment of nodular goiter and subtotal thyroidectomy is the standard method [10].
Studies in literature revealed that the recurrence rate of nodular goiter ranged between 3-50% after surgery [11-
13].In the present study, age younger than 40 years, presence of multinodular goiter at initial surgery and bilateral
surgery were significantly frequent risk factors in patients with recurrent goiter, while multinodular goiter was the
only significant independent predictor of the recurrence after first thyroidectomy. Therefore, we can state that
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complete removal of all detectable nodules and total thyroidectomy for multinodular goiter may be helpful to reduce
the recurrence rate in this instance. In literature, there is a controversy regarding the clinical criteria for the risk of
recurrence of nodular goiter. The study by Gibelin et al [5] showed that the age of <40 years and multiple nodules
are the risk factors of recurrence after subtotal thyroidectomy, and it could be recommended that total thyroidectomy
for patients with bilateral multinodular goiter is preferred aiming to prevent a second surgery due to recurrence.

In the study by Rios-Zambudio et al [14], risk factors detected in the multivariate study were youngest age,
surgeon's lack of experience in endocrine surgery, and the surgical technique. Thus, it was implicated that partial
resection techniques should be carried out by surgeons with experience and there should be avoided in young
patients.In the present study, the interval between the primary and reoperative thyroidectomy ranged from 1 to 18
years with mean interval of 12+3.5 years. In literature, most of the recurrences developed 10 to 20 years after the
previous surgery [15], although some authors recommend 30 years of follow-up to determine the actual outcome
[16-18].In the present study, the most frequent primary procedure in patients with reoperative thyroidectomy was
subtotal thyroidectomy (56%). In literature, despite routine use of postoperative levothyroxine therapy recurrence
may occur after subtotal thyroidectomy. The incidence of recurrence has been directly related to a long
postoperative follow-up period and to large amounts of remnant tissue [19, 20]. The study by Delbridge et al [21]
showed that subtotal thyroidectomy in multinodular goiter has resulted in reoperation for recurrence in 13% to 20%
of patients, reaching a peak incidence 13 years after the primary operation.

The performance of total thyroidectomy in multinodular disease has been reserved for exceptionally large goiters.
Opponents of total thyroidectomy claim that the procedure is not justified in multinodular disease, as the risk for
malignancy is low but associated complication rates are high [22]. The study by Bononi et al [23] regards total
thyroidectomy as the most effective method to prevent recurrences. When it is performed by an experienced surgeon
the rate of complications is not higher in comparison to subtotal thyroidectomy and especially to excision of
recurrent goiter.In the present study, the rate of temporary RLN palsy was 4% with no cases of permanent RLN
palsy. In literature, the incidence of temporary and permanent palsy of recurrent laryngeal nerve may be as high as
20% in recurrent goiters [24]. In literature, reoperative thyroid surgery had more frequent recurrent laryngeal nerve
injuries, both temporary (0-22%) and permanent (0-13%) [7]. The most likely causes of temporary nerve damage are
excessive mobilization during surgery, axonal damage due to excessive scar tissue, thermal lacerations during
cauterization, and difficult intubation [25].

In the present study, the rate of temporary hypoparathyroidism was 12% with no cases of permanent
hypoparathyroidism. In literature, a higher risk of hypoparathyroidism was noticed in reoperative thyroid surgery. It
has been reported that the incidence of transient hypoparathyroidism was 0% to 25% and of definitive
hypoparathyroidism from 0% to 22% [26, 27]. Hypocalcemia after thyroidectomy might be caused by direct trauma
to the parathyroid glands, their incidental removal, and ischemia. Fortunately, most cases of hypocalcemia after
thyroidectomy are temporary. The severity and duration of hypocalcemia are thought to be directly related to the
extent of dissection during thyroidectomy [28].

In conclusion, reoperative thyroid surgery results in a high rate of postoperative complications but it can be done
safely with little complications in an experienced hands. The presence of multinodular goiter at the initial operation
carries a significant risk of recurrence. To minimize the potential of a reoperation, specific rules of surgical
techniques should be emphasized and removal of all nodules or total thyroidectomy by experienced endocrine
surgeons is advisable.
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