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Abstract

Introduction. In our department the standard surgical procedure for multinodular
goiter used to be subtotal resection. Over the years, total thyroidectomy has progressively
replaced subtotal resections and is performed in most of our patients at present.

Patients and Methods. In a prospective cohort, observational study, we assessed
the immediate surgical outcome in 742 consecutive patients with multinodular goiter
(MNG), admitted for surgery and operated in our hospital. Of al patients, 664 were women
(89.5%) and 78 men (11.5%), aged 15 to 85 years, mean (+SD) of 48 +13.8 years. Pathology
was done on frozen and permanent sections. The complications directly related to surgery
in subtotal thyroidectomy (STT) were compared to total thyroidectomy (TT) or near-total
thyroidectomy (NTT) patients: temporary hypoparathyroidism, temporary RLN injury,
permanent hypoparathyroidism and permanent RLN injury. The y} test (95% confidence
interval) was used and values of p<0.05 were considered significant.

Results. There were no significant differences among the patients with SST for
MNG, NTT or TT , and TT for recurrent MNG or completion thyroidectomy, with respect
to temporary and permanent RLN injury. Significant differences were found for temporary
hypoparathyroidism in STT for MNG (9 out of 361 patients. 2.45%) and NTT or TT for
MNG (21 out of 266 cases, 7.89%) (p<0.01) and between STT for MNG (9 out of 361 cases,
2.45%) and TT for recurrent MNG for completion thyroidectomy (8 out of 45 cases,
17.77%) (p<0.01) and no difference between NTT or TT for MNG (21 out of 266 cases,
7.89%) and TT for recurrent MNG or completion thyroidectomy (8 out of 45 cases, 17.77%)
(p=0.11). We registered no permanent hypoparathyroidism in our patients.

Conclusions. Total thyroidectomy is now the preferred option for the management
of patients with bilateral benign MNG. However, TT is associated with a considerable rate
of complications, higher than of STT. In patients with bilateral MNG and no malignancy,
STT remains in our opinion, a valuable option.

Key words: multinodular goiter, subtotal thyroidectomy, total thyroidectomy.

"Correspondence to: V. Muntean, CF Clinica Hospital, Republicii Rd.18, 400015, Cluj-Napoca,
Romania Tel: +40-722704401; Fax: +40264-450394; e-mail: valentin.muntean@gmail.com
Acta Endocrinologica (Buc), val.V no. 4, p. 471-488, 2009

471


mailto:valentin.muntean@gmail.com

V. Muntean et al.
INTRODUCTION

Until recently, despite numerous studies, the surgical treatment of
multinodular goiter was a matter of debate and controversy. The mgority of recent
papers (1-3) recommend tota thyroidectomy as the procedure of choice. The main
arguments in favour of total thyroid resection for multinodular goiter are the low
morbidity of the procedure in recent series and the higher operative risk of
completion thyroidectomy when recurrent goiter or incidental carcinoma after partial
resections. The risk of goiter recurrence after subtotal resection, the necessary
supplementary hormone therapy in many patients and inadequate resection when
incidental carcinoma is found on the operative specimen are other inconveniences.

In our department the standard surgica procedure for multinodular goiter used
to be subtotal resection. Starting with year 1998, inspired and encouraged by the
increasing published series, we have initisted total thyroid resection in benign
multinodular goiter. Over the years total thyroidectomy has progressively replaced
subtotal resections and at present it is preferred in most of our patients. In order to darify
the pros and cons for total thyroidectomy (TT) or near-totd thyroidectomy (NTT)
versus partial resection / subtotd thyroidectomy (STT), five years ago we initiated a
prospective study of diagnosis, operative indications, pathology results and immediate
outcomes in our patients with thyroid surgery for benign multinodular goiter.

PATIENTS AND METHODS

In a prospective, cohort, observationa study, we assessed the immediate
surgical outcome in 742 consecutive patients with multinodular goiter, admitted for
surgery and operated at a tertiary referrd hospital, between July 2003 and June 2008.
Of the 742 patients, 664 were women (89.5%) and 78 men (11.5%), aged 15 to 85
years, with a mean (+SD) of 48 years (+13.8). All the patients were sent to our hospital
by endocrinologists. The study protocol was approved by the Ethics Committee of the
"luliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca.

The patients underwent outpatient functional and imagistic thyroid
evaluation, medica treatment and follow-up for variable periods of time, under close
supervision of endocrinologists. In 18 patients (2.54%) the goiter was recurrent after
a previous thyroidectomy. The surgery was indicated for: symptomatic goiter
(dyspnea, dysphagia, voice changes or venous compression) or enlarging; cosmetic
reasons; autonomous nodules or dominant nodules in multinodular goiter, suspicion
of maignancy; on patient request, because of uncertainty of whether the nodules
could represent a malignancy. All the patients included in the study were rendered
euthyroid before admission for surgery. Of the 742 patients, 120 had a dominant
nodule and underwent preoperative fine needle aspiration cytology (FNAC) under
ultrasonographic guidance, with a benign (4,5) / non-neoplastic aspect or THY2 (6).
All patients had preoperative calcium measurements and indirect laringoscopy.
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Surgical management of benign multinodular goiter

The surgica procedures performed were: subtotal thyroidectomy (STT), partial
lobectomy (PL), lobectomy (L), near-total thyroidectomy (NTT) and total thyroidectomy
(TT). The gandard for L or TT was complete removal of one or both lobes, respectively,
while identifying the recurrent laryngeal nerves (RLN) and the parathyroid glands. We
systematically performed autotransplantation of parathyroid glands resected or
devascularized during thyroidectomy. Patients with NTT underwent the same surgical
procedure, with less than 1 g of thyroid tissue left on one side, at the point where RLN
enters below the cricothyroid muscle. The surgical procedure for PL or STT was partial
remova of one or respectively both lobes, preservation of parathyroid glands in situ and
autotransplantation of parathyroid glands resected or devascularized, leaving 2-3 g of
thyroid tissue dong the posterior agpect of the lobes.

The resected thyroid specimen was immediately sectioned and, if there was
any suspicion of malignancy, sent for frozen sections. Frozen sections were
systematically performed in multinodular goiters with a dominant nodule or nodules
suspicious for malignancy on clinica examination, ultrasound or radionuclide
scanning. Permanent sections were performed in dl patients. Serum calcium was
measured in the morning of the day after surgica procedure, when most of the
patients were discharged. At that time, any changes of voice or clinical signs of
hypocalcemia were noticed. Calcium and Vitamin D3 were routinely given on
discharge to patients with TT or NTT.

On the 5™ day after surgical procedure the patients were admitted for clinical
examination and removal of sutures (when permanent). Serum calcium was
measured if it decreased in the day dfter operation or if there are any signs of
hypocalcemia on clinical examination. Indirect laryngoscopy was selectively
performed in patients with persistent voice changes. RLN injury and
hypoparathyroidism were noticed when present. In patients with cancer on
permanent sections a completion total thyroidectomy was performed. If there was no
malignancy on permanent sections, the patients were put on L-thyroxine 100 jug/day
and scheduled for clinical, serum calcium FT4 and TSH outpatient follow-up at the
endocrinologist office, three weeks later. Permanent hypoparathyroidism and
permanent RLN injury were diagnosed if persistent after a Sx months follow-up.

We analyzed the pathology results on frozen and permanent sections. The
complications directly related to surgery in STT patients were compared to TT or
NTT patients: temporary hypoparathyroidism, temporary RLN injury, permanent
hypoparathyroidism and permanent RLN injury. The y} test (95% confidence
interval) was used and values of p<0.05 were considered significant.

RESULTS
Of the 742 patients, 34 (4.58%) with multinodular goiter (two with

dominant nodule) did not follow the study protocol or were lost to follow-up and
were excluded from the find analysis.
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Figure 1. Surgica procedure, pathology report, frozen, and permanent sections, additional
surgery/completion thyroidectomy and final diagnosis in 708 patients with multinodular goiter
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Surgical management of benign multinodular goiter

Table 1 lists the surgical procedures performed in the 708 patients with
multinodular goiter, in the five years studied. Subtotal thyroidectomy (STT) was
performed in 391 patients (55.2%) and total (TT) and near-total thyroidectomy
(NTT) in 240 (33.9%) and 41 (5.8%) patients, respectively (TT and NTT 281
patients, 39.7%, altogether). There was no operative mortaity in this group and
three patients required urgent re-exploration for compressive haematoma, all after
STT. We aso recorded subcutaneous haematoma in nine patients and two had
postoperative infection of the surgical wound.

The pathology report on frozen and permanent sections, for the five
different surgical procedures, is depicted in Fig.l. In the 391 STT patients frozen
sections were performed in 140 cases (35.8%), and revealed follicular tumor in two
patients. On permanent sections 32 patients had malignancy, 2 papillary, 2 follicular
and 28 papillary microcarcinoma, and 30 patients (7.67%) underwent completion
total thyroidectomy (Table 2). Five patients with completion thyroidectomy, dl of
them with multicentric papillary microcarcinoma, were found to have
microcarcinoma on the thyroid remnant. In patients with TT, frozen section was
performed in 135 of 240 patients (56.25%) and revealed 5 papillary carcinoma, 2
follicular carcinoma and follicular tumors in 15 patients. On permanent sections 36
of the 240 TT patients (15%) had cancer. 5 papillary carcinoma, 5 follicular
carcinoma and 11 papillary microcarcinoma. In the 41 NTT patients. 22 frozen
sections (53.6%) reveded two follicular tumors. Maignancy was found on
permanent sections in 3 patients, one follicular carcinoma and 2 papillary
microcarcinoma. In the 708 patients with preoperative diagnosis of multinodular
goiter 56 had cancer on permanent sections (7.90%): papillary carcinoma 7,
follicular carcinoma 8 and micropapillary carcinoma 41.

Of the 708 patients with multinodular goiter 118 had a dominant nodule
with a benign cytology on FNAC. All the patients underwent TT or NTT with
frozen sections (Fig.2). Frozen sections revealed cancer in 7 patients, 4 papillary

Table 1. Patients with multinodular goiter: Number of patients and surgical procedures / study year

Number of  Subtotal Partial Lobectomy Almost totad  Tota thyroid

patients  thyroidectomy lobectomy No. (%) thyroidectomy ectomy

No. (%) No. (%) No. (%) No. (%) No. (%)
07.2003- "98 81(81%) 22903 ~~ 1(1%) 2(2%) 12(12%)
06.2004
07.2004- 122 90(74%) 2(1.5%)  2(1.50%) 4(3%) 24(20%)
06.2005
07.2005- 135 91(67%) 5(4%) 4(3%) 7(5%) 28(21%)
06.2006
07.2006- 155 88(57%) 4(3%) 5(3%) 8(5%) 50(32%)
06.2007
07.2007- 198 41(20%) 5(3%) 6(3%) 20(10%) 126(64%0)
06.2008
07.2004- 708 391(55.2%) 18(25%)  18(2.5%) 41(5.8%) 240(33.9%)
06.2008
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Table 2. Patients with recurrent multinodular goiter after previous surgery and with
completion thyroidectomy: Number of patients / study year and surgical procedures

Number of patients Recurrent after Completion TT

Period No.(%) previous surgery No.(%)
No.(%)

07.2003-06.2004 ~98~ " 2(2%) ~~4(4%)~
07.2004-06.2005 122 2(2%) 6(5%0)
07.2005-06.2006 135 4(3%) 8(6%0)
07.2006-06.2007 155 4(3%) 8(5%)
07.2007-06.2008 198 6(3%0) 4(2%)
07.2004-06.2008 708 18(2.54%) 30(3.75%)
Number or patients with total |obectomy (TL) 3(0.42%)
Number of patients with total thyroidectomy (TT)  15(2.12%) 30(3.75%)

118 patients with multinodular goiter and dominant nodule, benign on FNAC: Frozen and permanent sections

cli | Fine needle Pr rativ
dialr:':;:is aspirstolon dﬁaﬂplioas:se
g citelogy g
(FNAC)
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11345
— el
| 36
124
88
-
Il S £ - 118
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Figure 2. Pathology report, frozen and permanent sections in 118 patients with multinodular goiter
and dominant nodule, benign on FNAC
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Surgical management of benign multinodular goiter

Table 3. Complications in patients with subtotal thyroidectomy (STT), near-total (NTT) and
total thyroidectomy (TT)

Complications 361 patients with 266 patients with 45 patients with
subtotal near-total and total total thyroidectomy
thyroidectomy thyroidectomy  for recurrent goiter
(STT) (NTT and TT)  or completion (TT)
Number (%) Number (%) Number (%)
Temporary RLN injury * 5(138%) 2(0/75%) KZ22%)
Permanent RLN injury ** 2(0.55%) 1(0.38%) -
Temporary 9(2.45%) 21(7.89%) 8(17.77%)
hypoparathyroidism
Permanent - - -
hypoparathyroidism

*Data based on the indirect laryngoscopy performed in patients with vocal changes.

and 3 fallicular carcinoma, and permanent sections found other 8 malignancies, 3
follicular carcinoma and 5 papillary microcarcinoma. On permanent sections 15 of
118 patients with multinodular goiter and dominant nodule had cancer (12.71%).

Table 3 depicts the complications related to surgery in 361 patients with STT
for multinodular goiter (391 minus the 30 patients with cancer on frozen sections who
underwent completion thyroidectomy), 266 patients with NTT or TT for multinodular
goiter (281 minus the 15 patients with recurrent goiter) and 45 patients with TT for
recurrent multinodular goiter (15 patients) or completion thyroidectomy after initid
subtotal resection (30 patients). There were no datigticaly sgnificant differences
among the patients with SST for multinodular goiter, NTT or TT for multinodular
goiter, and TT for recurrent multinodular goiter or completion thyroidectomy, with
respect to temporary and permanent RLN injury. We found a datistically significant
difference with respect to temporary hypoparathyroidism between STT for
multinodular goiter (9 out of 361 patients, 2.45%) and NTT or TT for multinodular
goiter (21 out of 266 patients, 7.89%), p<0.01 and between STT for multinodular goiter
(9 out of 361 patients, 2.45%) and TT for recurrent multinodular goiter or completion
thyroidectomy (8 out of 45 patients, 17.77%), p<0.01 and no difference between NTT
or TT for multinodular goiter (21 out of 266 patients, 7.89%) and TT for recurrent
multinodular goiter or completion thyroidectomy, (8 out of 45 patients, 17.77%),
p=0.11. We registered no permanent hypoparathyroidism in our patients.

DISCUSSION

Total excision of the thyroid in the treatment of benign lesions has been
surrounded by even more controversy than its role in cancer treatment (7).
Traditionaly, in benign cases surgery has generally evolved to be as organ preserving
as possible (8) and STT has been the standard surgica procedure for multinodular
goiter. However, a more radical extent of resection seems justified in order to ensure
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that the risk of recurrence is as low as possible, even if its safety was documented
in large series for more than thirty years (9,10). TT for benign multinodular goiter
was largely embraced by thyroid surgeons only after 1990 (11). Many surgeons
perform TT in al patients (12), others recommend this procedure only when both
thyroid lobes are involved and when the risk of recurrence is significant (13).
Because of lower operative complications, some authors are in favour of NTT. In
the following discussion we will consider some of the pros and cons for TT or NTT
as an aternative for STT in patients with benign multinodular goiter.

Operative risks

There are a few clinical situations in which the operative risk is the main
factor when considering the best therapy. For both benign and malignant thyroid
pathology, high surgery rates of complications are not acceptable. In many series,
total thyroidectomy TT has been performed with a definitive complication rate of
1% or less for the two main complications, RNL injury and hypoparathyroidism
(14,15). Meticulous operative technique and experience in performing thyroid
operations are essential for the best outcome with the fewest complications. The
widespread adoption of TT for benign thyroid pathology during the last decade was
followed by an increased number of complications in some series, mainly
permanent hypoparathyroidism (Table 4). In arecent study of 1648 TTs performed
in 26 Scandinavian departments, hypocacemia persistent 6 months after surgery
was recorded in 4.4% of patients (16).

The complications of total thyroidectomy can be minimized with increasing
experience (7,24). The operative risk is higher in hospitals with an operative volume
of less than 150 procedures annudly (25). In terms of individual surgeon
experience, surgical risk is increased up to the 50" operation, with an exponential
decrease to under 1% after other 130 operations (26). Residents can perform TT
safely and effectively under the direct supervision of a senior surgeon, with results
similar to those of experienced surgeons (26-28).

Careful dissection of the recurrent laryngeal nerve (RLN) represents perhaps
the most critical component of thyroidectomy. It long has been established that routine
identification of the nerve reduces the risk of iatrogenic injury. In recent years, much
NTT attention has been paid to the role that functiond monitoring plays in
identification and preservation of the RLN (29), and as an adjunct to visua
identification of the nerves in minimal-access thyroid surgery (30). Most authors
(31,32) agree that neuromonitoring of the RLN during thyroid surgery cannot be
demongtrated to reduce RLN injury significantly, compared with the adoption of
routine RLN identification. However, its application can be considered for selected
high-risk thyroidectomies, in particular if the anatomic situation is complicated by
prior surgery, large tissue masses or aberrant nerve course (33,34). Preservation of
parathyroid function has moved from the time-consuming technique of dissection
of a vascularised pedicle in al cases, to initidly selective, and then routine,
parathyroid autotransplantation (35).
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Table 4. Published data on complications after TT

Author, year Number of Temporary Permanent Temporary Permanent
patients RLN injury RLN injury hypopara- hypopara
with TT thyroidism thyroidism

Bergenfelz, 1,648 4.1% 0.97% 9.9% 4.4%

2008(16)

Serpell, 336 0.3% 13.4% 18%

2007 (17)

Bron, 834 2.3% 11% 14.4% 2.4%

2004(13)

Chiang, 521 5.1% 0.9%

2004(18)

Jamski. 2323 8.9% 1%

2004(19)

Friguglietti, 370 1.88%, 0.35% 12.27% 161%

2003(20)

Bellantone, 526 0.4% 3.4%

2002(21)

Rosato, 9,599 4.3% 13% 14% 2.2%

2002(22)

Mishra, 127 0.8%, 16%

2001(23)

Recent technological innovations are facilitating new approaches to surgery
of the thyroid gland. Endoscopic surgical techniques alow improved visualization
and permit thyroidectomy to be performed through small incisions, often less than
3 cm, which may improve cosmetic outcomes. Finally, surgica robotics, with the
promise of further enhanced visualization and surgical dexterity better than that
possible with traditional endoscopic approaches, may have future applications to
thyroid surgery (36). The only real advantage of new haemostatic technologies,
bipolar coagulation, ligature vessel sealing system and harmonic scalpel, has been
a shorter operation time (37).

In many series, TT in patients with thyroid hyperfunction and specifically
Graves disease resulted in increased risk for complications (38,39) when compared
with euthyroid goiters. TT in large goiters (40,41) and retrosternal goiters (42,43)
have also resulted in an increased operative risk. Most of the published series
(25,44-48), with few exceptions (3,12,49), report the increase of operative risks
with the extent of resection (Table 5). With few exceptions (53), in most of the
published studies, there is no datistical difference of RLN palsy among primary
STT, NTT and TT. Systematic exposure of the nerve during operation reduces the
risk of RLN lesions (58). On the contrary, temporary and permanent
hypoparathyroidism is much more common in patients with TT when compared
with STT patients. Some authors recommend NTT as an aternative to TT, because
of lower incidence of postoperative hypoparathyroidism and no increase risk of
recurrence (52,57,59,61).

Most of the authors (44,45,58,62) did not notice, but few (54,56) noticed an
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Table 5. Comparative published data on complications after STT, ATT, TT

Temporary Permanent

Author, year No of  Surgica Temporary Permanent hypopara. hypopara
patients procedure RLN injury RLN injury thyraidiam thyroidism
STT 142%
Tezelman, 2906
2008(12) NTT/TT 84%
STT 12% 19%
Vaiman, 2008(3) 6223 NTT 11% 2%
TT 14% 2%
TT 3.3% 0 3.3%
Rafferty, 2007(50) 350 .
Y, 2007(50) Completion TT 2% 0.5% 2.5%
. TT 5% 3%
Sevim, 2007(51) 290 Completion TT 7% 3%
NTT 9.8%
i 216
Erbil, 2006(52) T 26%
STT 2.4% 0.6% 8.2%
Ozbas, 2005(49) 750  NTT 0.6% 0 12.2% 0
TT 1% 0 30% 0.4%
STT 2% 0.03%
Aytac, 2005(46) 418  TT 13.6% %
Completion TT  13% 8.7%

h h STT 0.8% 15%
omusch, 0
2003(53) 5195 NTT 14% 2.8%

TT 2.3% 12.5%
Erdem, 2003(54) 141 Completion TT 3.5% 4.2%
STT 10% 0
1411
Varcus, 2002(55) T 30% 0.6%
Mishra, 2002(56) 42 Completion TT 4% 0 17% 05
Steinmuller, 2235 STT 15.9%
2001(57) NTT 22.6%
Muller, 2001(58) 949 Completion TT 5% 3% 2% 05
STT 2.2%
Zaraca, 2000(59) 202  NTT 15.4%
TT 37.7%
Makeieff, ; 0 0 9
2000(60) 25 Completion TT  12% 4% 20% 4%

increased operative risk for completion thyroidectomy (Table 5). To reduce the risk,
the completion thyroidectomy should be performed by specidized centres (56), either
within 7 days of the primary operation or &fter a minimum of 3 months (62,63).
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Incidental carcinoma or microcar cinoma

A strong argument in favor of TT or NTT in multnodular goiter is the
common scenario of the incidental finding of cancer in patients operated for benign
thyroid conditions (64,65). When less than TT or NTT resection has been performed,
completion thyroidectomy is often indicated by the oncology team, with all the
inconveniences of a second surgery, psychological and increased operative risks.
The reported incidence of carcinoma following thyroidectomy for a presumably
benign thyroid disease varies in large limits: 3.4% (microcarcinoma) (66); 7.1%
(microcarcinoma) (67); 13.7%(68); 14.07% (microcarcinoma) (69); 21.6% (70).

The reported incidence of cancer in cytologically-benign solitary or dominant
cystic nodules in multinodular goiter that have recurred after aspiration was 8.8%
(71). The carcinoma incidence was found lower in toxic multinodular goiter - 9.09%
and Graves disease - 5.73% when compared to nontoxic multinodular goiter 16.62%
(20). In other two studies cancer was found in 7.3% and 8.2% patients with toxic
multinodular goiter and 6% and 8.7% in patients with Graves disease (72,73).
Tumours are multicentric in 19.8% of the patients (73); 40.7% (67).

With available diagnostic tools (ultrasonography and FNAC) the
preoperative diagnosis of malignancy in multinodular goiter is impossible in many
cases. Frozen section is unhelpful in the management of thyroid nodules with
cytologically proven malignant or on benign aspirates. Selective use of frozen
section complements fine needle aspiration cytology findings of suspicious or
follicular lesions, especially in the subset with papillary cancer, sometimes allow
one-stage total thyroidectomy (74). With follicular lesions it is very difficult to
distinguish between benign disease and malignancy, since the diagnosis of
malignancy depends on capsular and/or blood vessel invasion (75).

The majority of incidental carcinoma on thyroidectomy specimens is
represented by microcarcinomas. Papillary microcarcinoma of the thyroid (PTMC)
is defined as a papillary thyroid carcinoma measuring less than 10 mm in the
greatest dimension. PTMC is often multifocal and found with increasing incidence
with more accurate histopathology examination of surgical specimens (76). The
ideal therapeutic approach in PTMC patients remains a subject of debate among
endocrinologists and surgeons. Most of the authors are in favour of total
thyroidectomy when a pre-operative diagnosis of PTMC is reached (66,67).

It is even more controversial what should be done in patients with incidental
PTMC after STT. Some authors recommend that the treatment of patients with
PMC should be not different from the treatment of patients with PTMC, and
recommend systematic completion thyroidectomy followed by radioiodine and
suppressive therapy (67,70,76). Other authors consider that further surgery, such as
completion total thyroidectomy or lymph node dissection is not necessary unless
gross nodal metastases (64,77), extracapsular invasion (78,79) or multicentricity
(80,81) are present.
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Postoper ative follow-up

Hormonal replacement and the risk of recurrence

In theory, STT in patients with multinodular goiter is a conservative
treatment for a benign condition, specifically addressing patient complaints,
compression, hyperfunction or esthetic, and leaving a functional thyroid remnant and
the patient independent of hormonal replacement. In practice, many of the patients
become hypothyroid and dependent on hormonal replacement (49,82). STT leaves a
diseased remnant gland. Attempts to suppress nodular recurrence by thyroxin
treatment is not always successful. After STT for multinodular goiter, rates of up to
40% are reported for recurrent goiter in the long-term follow-up (53) and in the range
of 15-30% it is common in many series (3). The incidence of recurrent goiter in our
patients was 2.54% (18 of 708 patients - Table 2), similar to other reports (49). The
risk depends on the quality of the remnant gland, on how much thyroid tissue is left
in place and the effect of hormonal suppression of thyroid enlargement. There is also
considerable variance among endocrinologists on how recurrence is defined, when
and the reasons for addressing the patient for further reresection.

TT precludes patients from requiring further surgery for recurrent diseases.
The patient remains dependent on hormonal replacement and should have the

psychological and economic capacity for a permanent medical follow-up and
substitutive therapy (55).

Doctor's and patient's preference

Whom and when to operate ?

In what patients do the endocrinologists recommend surgery? There are no
clear recommendations or criteria for operating multinodular goiter, and in an
endemic area, with high prevalence of goiter, decisions are even more difficult.
Depending on their experience and preferences, suspicion of malignancy,
difficulties in controlling hyperfunction or thyroid progressive enlargement, some
endocrinologists send small goiters for surgery, others continue conservative
treatment until late in the evolution of disease, when compression becomes serious
or malignancy is proven/obvious.

There are certain situations in which we operate small goiters and/or with
minor changes on patients that cannot tolerate the uncertainty of whether the nodule
could represent a malignancy, despite extensive discussions with the physician.
Other patients request neck ultrasound and thyroid removal after having relatives
operated for goiter or thyroid cancer. For patients with minimal unilateral changes,
a minimally invasive TL/isthmusectomy under local anesthesia via a very small
incision, or via an endoscopic approach for cosmetic purposes, may be the optimal
solution (83). Intra-operative frozen sections might sometimes be helpful when we
decide less than total thyroidectomy. When both lobes are involved in the pathology
process, and this is often the case in an endemic area, TT or NTT remain the
alternatives to STT. In these situations, someone may consider that too much has
been done for such a small problem.
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What surgery?

Many of our patients are now wdl informed when addressing to the
surgeon and some of them have strong opinions regarding the surgery they wish.
Because of fear of cancer, some patients request total removal of the gland. Other
patients wish to remain independent of hormonal substitution and prefer subtotal
resection, whenever possible. It is the endocrinologist's and surgeon's task to
inform the patient and to recommend what they consider to be the optimal
treatment, and afterwards to adjust therapy to the patient's wish.

Endocrine function after STT is difficult to predict, so that most
endocrinologists would recommend TT for toxic goiters. Patients undergoing STT
warrant long-term follow-up because of the inability to accurately predict
postoperative function. Failure from hypothyroidism develops early; recurrent
hyperthyroidism increases with the number of years of follow-up (84).

The endocrinologists opinion

Long term thyroxin replacement therapy has no inconvenience. Doses are
adjusted in the firs months of treatment in order to maintain TSH levels in the
normal range (0.4 - 4.2 mU/L, optimal around 1 mU/L), therefore the patient needs
no further follow-up. The exception concerns pregnant women for whom
replacement doses must be increased during pregnancy with a mean of 45% (85). In
consequence, TSH surveillance is needed every two months in order to maintain an
appropriate level of thyroid hormones. This is quite different from patients with
STT, who need at least one annua visit and hormonal assay in order to adjust the
replacement therapy and to identify a possible recurrence of the previous pathology.
Even appropriate replacement therapy is not able to prevent recurrences (86).

Calcitonin deficiency post thyroidectomy has no impact on plasmatic
cacium levels or on bone density, not even in children with prophylactic total
thyroidectomy at a very young age (87).

The surgeons' opinion

Because total thyroidectomy is associated with increased operative risks,
subtotal thyroid resection based on the morphologic changes in the thyroid gland is
dtill recommended by some surgeons as the standard trestment regimen for
multinodular goiter. Serious complications, permanent RLN injury and permanent
hypoparathyroidism are difficult to treat and to explain to the patient, mainly when
operated for minor complaints. STT is a standard surgical procedure, with its own
philosophy, and not a salvage solution, when total lobe removal is not possible or
too risky because of inability to visualise the parathyroid glands or RLN. In many
modern books of surgery STT is not described and it is probable that some residents
who learn surgery in departments in which the standard surgical procedure is TT,
never see STT at al. In such a case it is expected to have similar or even higher
operative risks for STT when compared to TT or NTT.

Other surgeons with experience in thyroid surgery would prefer TT or NTT
because of similar operative risks in their experience and increased risks of
completion thyroidectomy, when necessary. Actually, some completion
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thyroidectomy, mainly after more than 5 days from initial surgery, might be a
nightmare for the surgeon, who wishes he/she had never performed it and waits
anxioudly in the postoperative period for voice changes or clinical signs of
hypocalcemia. Moreover, completion is often perceived as a failure by the patients
and often doctors involved in patient's care.

Conclusion

In patients with bilateral multinodular goiter and no distinct or suspect for
malignancy nodule, STT remains, in our opinion, a valuable option. When
performed as a standardized surgical procedure, the operative risk of STT is lower
than for TT. With an adequate amount of thyroid remnant, most of the patients
remain independent of hormonal substitution and the recurrence rate is low. When
necessary, completion surgery performed by experienced surgeons should not have
a higher complication rate than TT.
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