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Abstract
Objective: To evaluate the surgical approaches and prognosis of thyroid carcinomas invading the adjacent structures.
Methods: The medical records of 197 patients with a pathology diagnosis of thyroid cancer were retrospectively reviewed.

Results: 17 patients (9%) with thyroid carcinoma invading surrounding structures were included. Patients were initially divided into 2 groups on the basis of tumor
histology: papillary (Group A) and nonpapillary (Group B). Then patients were divided into 3 groups: Group 1: patients who underwent total thyroidectomy. Group
2: patients who underwent total thyroidectomy with shaving resection. Group 3: patients who underwent total thyroidectomy with extensive surgery. All patients who
didn't survive were more than 45-year-old. The survival rate was better in group A compared to group B (92% versus 20%). The survival rate increased from Group 1

through Group 3.

Conclusion: Age and histologic type are important in determining the prognosis of locally invading thyroid cancer.

Introduction

Extracapsular spread is seen in approximately 5 to 15% of cases
of well-differentiated thyroid carcinoma. The predominant pathology
leading to invasive spread is papillary thyroid carcinoma. Locally
advanced thyroid cancer is secondary to direct primary tumor
extension or extracapsular extension of involved lymph nodes (1-15).
Patients with extrathyroid extension have an increased incidence of
local recurrence, regional spread, and distant metastasis. The most
common structures involved by extrathyroid extension in the central
compartment are strap muscles, recurrent laryngeal nerve (RLN),
trachea, laryngeal framework, esophagus, and pharyngeal constrictors.
Structures in the lateral neck compartment that can be involved include
the carotid artery, internal jugular vein, vagus nerve, spinal accessory
nerve, and phrenic nerve [1].

Surgical resection is the primary treatment for patients with locally
aggressive thyroid cancer. The principles of surgical management
of locally advanced thyroid cancer are the following: [1] removal
of all gross tumor, [2] preservation of functioning structures, [3]
preservation of vital structures, and [4] use of adjuvant therapies. Some
controversies still persist between authors advocating conservative
surgical management since they did not find any improved local control
and survival with the aggressive approach of invasive well differentiated
thyroid carcinoma, and those favouring aggressive surgical approach
over shave resection, reporting better local control and survival with
extensive surgery [16-35].

The aim of this study was to review our experience in the surgical
management of locally invading nonanaplastic thyroid cancers.
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Methods

Data retrieval

We retrospectively reviewed the medical records of all patients with
a diagnosis of thyroid cancer treated at Hotel Dieu de France Hospital,
Lebanon from 1997 through 2007. These patients were identified using
the results of their postoperative pathology specimens. A total of 197
cases were included. Of the 197 sample, 17(9%) patients were identified
having invasion of at least one adjacent structure. The 17 patients were
divided initially into 2 groups according to the presence or absence of
papillary carcinoma (as per postoperative pathology results): group
A consisted of 12 patients with papillary carcinoma and group B
consisted of the remaining 5 patients with nonpapillary carcinomas.
Then these 17 patients were divided again into 3 groups according
to the type of surgery performed: Group 1: patients who underwent
total thyroidectomy or tumor ablation with no « shaving » or extensive
resection. Group 2: patients who underwent a total thyroidectomy
or tumor ablation with « shaving » resection. Group 3: patients who
underwent total thyroidectomy or tumor ablation with extensive

surgery.
Inclusion and exclusion criterias

All the relevant clinical variables were analyzed including clinical
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presentation, pre and postoperative tumor histology, prior medical or
surgical history of thyroid disease. All patients with locally invasive
primary or recurrent nonanaplastic thyroid carcinomas with or without
distant metastasis, who were treated at our department between 1997
and 2007 were included. Patients who were preoperatively diagnosed
with anaplastic thyroid carcinoma on pathology were excluded.
Invasion was assessed either preoperatively clinically, radiologically and
macroscopically (by laryngoscopy) or postoperatively by pathologic
examination.

Surgical management

Preoperative ultrasound and fine-needle aspiration were done
on all patients. Tumor extension was assessed preoperatively
either by a computed tomography (CT) (Figure 1) or by a magnetic
resonance imaging (MRI) scan. Furthermore, all patients underwent
a preoperative direct laryngoscopy. All surgeries were done under
general anesthesia using horizontal cervical incision. Only one
sternotomy was necessary for mediastinal lymph node dissection.
The type of resection was chosen in the operating room depending on
either the presence of macroscopic intraoperative findings of invasion
of adjacent structures or on the result of the frozen section. The
thyroidectomies were all performed in a similar fashion with careful
dissection attempting to identify and preserve the important adjacent
structures such as the parathyroid glands with their vascular supply,
as well as the recurrent laryngeal nerves. Inadvertently removed
or unequivocally devascularized parathyroid glands were removed
routinely for immediate auto transplantation.

Statistical analysis

Quantitative data are presented as mean + standard deviation.
Qualitative data are reported as proportions. Survival curves were built
using the Kaplan-Meier method and the survival rates were compared
using the log-rank test. All statistical computings were performed
using the SPSS*® software (SPSS, Inc., Chicago, II.).

Results

17 patients with a preoperative diagnosis of nonanaplastic thyroid
cancer with invasion of at least one adjacent structure satisfying
inclusion/exclusion criteria were included in the study. The series

Figure 1. CT Scan of the neck showed bilateral thyroid tumor with right intra luminal
tracheal invasion.
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included 12 women (71%) and 5 men (29%). The mean age at
diagnosis was 53 years (extreme: 15 - 82 years). The symptoms of upper
aerodigestive tract invasion were hemoptysis, stridor, hoarseness,
dysphagia and aspiration. Only one patient had distant metastasis at
the time of diagnosis.

The most common sites of involvement were the overlying striated
muscles (83%), recurrent laryngeal nerves (31%), larynx (35%), trachea
(29%) followed by esophagus (17%). The initial staging of the patients
was T3-N0-MO, T3-N1-MO0, T4a-N0-MO0, T4a-N1-MO0, T4a-NO-M1.

Total thyroidectomy was the surgical procedure performed on
all our patients except on those who had recurrent disease following
initial resection and who then underwent resection of their recurrent
cancer. Two patients had recurrent disease following thyroid resection
for noninvasive carcinoma; one case of follicular carcinoma which was
treated at first with right lobectomy and then with total thyroidectomy
and one case of medullary carcinoma which was treated 5 months
earlier with total thyroidectomy with bilateral lymph node dissection.
These 2 patients were not operated on in our institution. Lymph node
dissection of the central compartment (level VI) and of the ipsilateral
jugulocarotid chains (levels III and IV) was performed on all patients
treated with total thyroidectomy. Two patients underwent bilateral
lymph node dissection of the jugulocarotid chains because of the
involvement of both lobes of the thyroid gland by the cancer. Palpable
lymph nodes or lymph nodes that were found highly suspicious for
metastasis on intraoperative findings outside the jugulocarotid chains
were also dissected. Thus a modified lymph node dissection was
achieved in 4 patients.

Local resection of all macroscopic invaded structures was
performed on all patients. Thus, the extension of local resection of the
tumor depended on the macroscopic extension seen intraoperatively.
When the tumor was adhering to either laryngo-trachea or esophagus
without signs of invasion, a “shaving” resection was performed. When
the trachea, the esophagus or the larynx were invaded by the tumor,
partial resection of the invaded structure was performed. This is what
we call extensive surgery or extensive resection. Postoperatively, oral
L thyroxine and adjuvant radioactive iodide were given to all patients
and 15 patients repectively. During follow-up, five patients died and
all were more than 45-year-old. None of the patients underwent
postoperative external radiation therapy.

Comparision of groups A and B

On final pathology, 12 patients had papillary carcinomas (Group
A) of the thyroid (70%), 2 patients had medullary carcinomas (12%),
one patient had follicular carcinoma (6%) and 2 patients had follicular
and undifferentiated thyroid carcinomas (12%) (Group B).

Table 1 compares invasion symptoms, type of surgery, invaded
structures and recurrence rates between the groups A and B. In group
A, 4 patients had hoarsness (33%), 3 patients had dysphagia (25%), 2
patients had aspiration (17%), one patient had hemoptysis (8%) and
one had stridor (8%). In group B, 2 patients had hoarsness (40%), one
patient had stridor (20%), one patient had dysphagia (20%), and none
had aspiration or hemoptysis (0%). Invasion symptoms of adjacent
structures was equally distributed in the 2 groups A and B.

The striated muscles were invaded in 9 patients (75%) in group
A and in all patients (100%) in group B. Four patients in group A
(36%) and one patient in group B (20%) had recurrent nerve invasion.
Recurrent nerve was sacrificed in 3 cases. Two have had surgical
resection of papillary thyroid carcinomas with microscopic residual
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Table 1. Comparison between Group A (patients with invading papillary cancer) and Group
B (patients with invading nonpapillary cancer)

Group A n (%) Group B n (%)

Invasion Existence 6 (50%) 2 (40%)
SYfmptomS Dysphonia 4(33%) 2 (40%)
zdjacent structures | Stridor 1(8%) 1.(20%)
Dysphagia 3 (25%) 1 (20%)
Aspiration 2 (17%) 0 (0%)
Hemoptysis 1 (8%) 0 (0%)
Type Simple
of thyroidectomy 2 (17%) 1 (20%)
surgery Shaving 4 (33%) 3 (60%)
Extensive surgery 6 (50%) 1(20%)
Structures Striated muscles 9 (75%) 5 (100%)
invaded Recurrent nerve 4 (37%) 1 (20%)
Larynx 4 (33%) 2 (40%)
Trachea 4 (33%) 1 (20%)
Esophagus 1(8%) 2 (40%)
Recurrence 3 (25%) 3 (60%)

tumor tissue left around the recurrent laryngeal nerve to preserve it
(provided that this residual tissue will be controlled by adjuvant 131I).
The larynx was invaded in 4 patients in group A (33%) and in 2 patients
in group B (40%). Four patients in group A (33%) and one patient in
group B (20%) had invasion of the trachea. The esophagus was invaded
in one patient in group A (8%) and in 2 patients in group B (40%).

Simple thyroidectomy was performed on 3 patients in group A
(25%). Four patients in group A (33%) and 3 patients in group B (60%)
had undergone shaving technique. Extensive surgery (n = 7) (wedge
resection of the trachea n=2, partial laryngectomy n=3, and resection-
anastomosis of the trachea n=1) was performed on 5 patients (42%)
in group A and 2 patients (40%) in group B. Concerning the type of
surgery performed, no difference was noted for simple thyroidectomy
in the group of patients with papillary cancer (Group A) when
compared to the group of patients with nonpapillary cancer (Group
B) where simple thyroidectomy was not sufficient (0). Also, there was
no significant difference regarding extensive surgery between the 2
groups which means that extensive surgery was performed with equal
frequency in the group of patients with papillary cancer and in the
group of patients with nonpapillary cancer.

During the follow-up (0 - 146 months), of all patients having
papillary carcinoma (group A), one patient died from liver and lungs
metastasis at 11 months following surgical treatment. The 5 years’
survival rate in group A was 92%. Conversely, of the 5 patients in
group B, only one patient (20%) survived the 5-year follow-up. The
major etiology of death in this group was the cancer itself, either via
recurrent disease with distant metastasis (2 patients), follicular cancer
with undifferentiated component (1 patient), medullary carcinoma
(1 patient) or fatal local recurrence of a follicular carcinoma without
distant metastasis (1 patient). One patient died due to insufficient
surgical control of the undifferentiated component. The survival
curves of groups A and B are shown in Figure 2, showing a statistical
difference in survival favoring the group A (p=0.01). Recurrence was
seen in 3 patients in group A (25%) and in 3 patients in group B (60%).
An observed difference in the recurrence rate was noted between group
A and group B.

Comparison of groups 1, 2, and 3

The influence of the presence and the type of invasion symptoms
on the recurrence rates between groups 1, 2 and 3 is shown in Table 2.
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No significant differences were found between the 3 groups. However,
these symptoms were more frequently encountered in those patients
who had extensive surgery (80%) compared to patients who have had
«shaving » or simple thyroidectomy.

The 5-year survival rate in the non extensive surgery group was
100%. In fact, 2 of the 7 patients died from local recurrence and distant
metastasis following initial « shaving ». All the patients who underwent
simple thyroidectomy and 5 of the 7 patients who underwent « shaving »
resection survived till the end of the study (survival rates at 5 years
were 100% and 72% respectively). The 5-year survival rate in group 3
was 57%. Three of the 7 patients died; 2 of them died as a consequence
of the undifferentiated component of their follicular cancer that was
locally very aggressive and had locally recurred. The survival curves for
the extensive and non-extensive surgery groups (Figure 3) were not
statistically divergent (p = 0.886). The postoperative recurrence rates
differed between the simple thyroidectomy (0%) and the extensive
surgery cases (57%).

Discussion

There was a statistically significant difference in the survival rates
between patients with papillary thyroid carcinoma (Group A) and
those with nonpapillary cancer (Group B) in our series (92% versus
20%) p=0.011. In fact, this was noted by Ballantyne [27] who reported
that the survival rates were low for patients who had tumors other
than papillary or papillary and follicular carcinomas. Bayles et al. [18]
compared survival on basis of the histologic type of thyroid cancer
(differentiated versus undifferentiated) and reported a better survival
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Figure 2. Survival of patients with invasive papillary carcinoma versus invasive
nonpapillary carcinoma.

Table 2. Comparison between patients with locally invasive thyroid cancer treated with
different types of surgery.

Group 1 n (%) | Group 2 n (%) Group 3 n (%)

Invasion Existence 2 (50%) 1 (14%) 4 (67%)
symptoms Dysphonia 0 (0%) 1 (14%) 5 (72%)
;)gjacent Stridor 0 (0%) 1 (14%) 1 (14%)
structures Dysphagia 1 (33%) 0 (0%) 3 (43%)

Aspiration 0 (0%) 0 (0%) 2 (29%)

Hemoptysis 0 (0%) 0 (0%) 1 (14%)
Recurrence 0 (0%) 2 (29%) 4 (57%)
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Figure 3. Survival curves of patients with invasive WDTC undergoing extensive versus
nonextensive surgery.

in the well-differentiated group.

Our results did not show a statistically significant difference in
survival between extensive surgery and shave excision. Thus, they
do not show an advantage of aggressive treatment over conservative
treatment on the survival rates. Moreover, the survival rates were
better in the non extensive surgery group (without reaching statistical
significance). Survival rates at 5 years in our series were 100% in
groups 1, 72% and 57% in group 2, and 3 respectively. All patients
who didn’t survive after the procedure were more than 45 year-old.
In some retrospective studies [1,5,19,20,25], laryngotracheal invasion
was noted to be an independent prognostic factor for survival. Shaving
is acceptable if there is cartilage invasion but no direct intraluminal
involvement [16-25]. This approach has been shown in many studies
to be as effective in locoregional control and survival as complete
resection, without the morbidity that affects swallowing, speech, and
voice. Residual microscopic disease can be effectively controlled with
adjuvant radioiodine ablation or external radiotherapy [1,5]. Shave
excision is not appropriate in cases of direct intraluminal invasion,
which can lead to death. Complete resection is necessary in these
cases. When all gross tumor was removed from the primary site, shave
excision and complete resection techniques had similar survival rates.
Some authors proposed and advocated shave resection for tumors
with minimal invasion; for patients with gross intraluminal spread,
techniques enabling complete resection of tumor were advocated [11-
25]. In a systematic review, Kim et al. [5] reported that the « shaving »
group and resection group had varying survival rates between 55 and
100% and between 38% and 100% respectively [16-35].

The rates of recurrences were very similar between the shave and
laryngotracheal resection groups (15% to 28% for shaving and 7% to
39% for resection) (16-35). In our series, recurrence rates were higher
in patients treated with extensive resection than in patients treated
with conservative approach (0% in group 1, 29% in group 2 and 57%
in group 3). Of note is that patients treated with extensive resection
had a deeper invasion of the surrounding structures, but this difference
was not statistically significant. Thus, in the present investigation even
the recurrence rates were not different from previously reported values
regarding the practice of « shaving » technique.

The treatment of the recurrent laryngeal nerve invasion generates
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considerable controversy. Appropriate preoperative evaluation of the
vocal cords is imperative. If the recurrent laryngeal nerve is paralyzed
preoperatively, it obviously needs to be sacrificed. If the nerve is
functioning, however, the decision to sacrifice the nerve becomes
difficult. If preservation of the nerve requires leaving gross tumor
behind, then the nerve should be sacrificed. Before one recurrent
laryngeal nerve is sacrificed, however, it is very important to make
sure that the opposite nerve is not directly involved with the tumor
and that it can be preserved. If preservation of the nerve requires
leaving microscopic disease, then the nerve should be spared. Leaving
microscopic disease on the recurrent laryngeal nerve does not lead
to decreased survival or increased recurrence, in comparison with
resection of the nerve [1,2,19,20]. Patients with residual microscopic
disease should have postoperative radioiodine ablation and possibly
external radiotherapy. For some authors [19,20], no survival benefit
was realized with nerve sacrifice.

Appropriate preoperative imaging with CT or MRI, cervical
ultrasound, and bronchoscopy is also very essential [1,12,15]. Invasion
of the esophagus and pharynx is usually confined to the muscularis
layer, without extension into the submucosa or mucosa. Invasion of
the muscularis layer often leads to compressive dysphagia symptoms.
Excision of the muscularis layer can be performed to obtain negative
margins. With full-thickness or circumferential involvement of the
cervical esophagus, a segmental resection is necessary.

The role of therapeutic neck dissection in the setting of thyroid
carcinoma, typically including levels II through V, is accepted when
clinical or radiographic evidence of regional metastasis exists. Elective
lateral neck dissection beyond central compartment dissection is
somewhat controversial. Some authors [36-38] have advocated
bilateral modified radical neck dissections at the time of thyroidectomy
in patients with invasive disease because of the risk of nodal recurrence
and the impact it may have on distant metastasis and survival.

Adjuvant treatment after complete resection with I-thyroxine
suppression and radioactive iodine ablation are considered the
treatment of choice for invasive thyroid carcinoma. In cases where
tumors are not radioiodine avid and/or the procedure required to
obtain complete removal is unacceptable external radiotherapy can
be effective in stabilizing locoregional disease with reduction in
thyroglobulin levels in some cases [1,5,39]. Some authors routinely
using intensity modulated radiation therapy (IMRT) in these patients
to offer an effective radiation dose to the thyroid gland and avoid
spinal cord injury. Several chemotherapeutic agents have been studied
in patients with locally advanced thyroid cancer, but no significant
response has been noted. Other agents such as histone deacetylase
inhibitors and peroxisome proliferator-activated receptor-g agonists
are being studied. These patients require very close follow-up.
Thyroglobulin levels, radioiodine scanning, and PET scans should be
included in the algorithm for long-term follow-up of patients with
locally advanced thyroid carcinoma [1].

In the literature, patients with isolated local and nodal recurrence
after conservative treatment were treated with salvage therapy
consisting of radical resection, lymph node dissection, and radioactive
iodine ablation. Anaplastic transformation was encountered in 14%
with a history of incomplete resection in one series [9]. Five-year
disease free survival was accomplished in all patients [21] and 100%
survival rate in a series of patients younger than 45 years [9]. All
patients who didn’t survive in our series were more than 45 year-old.
Also of note is that Ballantyne [27], in reviewing the MD Anderson
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experience, despite the majority of patients having undergone prior
treatment, 5-year survival was more than 50% overall and was noted to
be more than 70% for patients with papillary or follicular carcinomas.

The current series has several limitations. The small number of
patients is to be considered when interpreting the results, mainly acting
by under powering the statistical tests and inflating the type II error.
The retrospective collect of data is another shortcoming. Selection
biases are also inherent to this study, since the patients were selected
from the database of tertiary university hospital.

Conclusions

On the basis of our results, we believe that age and histologic type are
important in determining the prognosis of locally invading thyroid cancer.
Thyroidectomy associated with resection of a major portion of the adjacent
structures are compatible with life without guarantying high survival rates.
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