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The central neck compartment is defined as 
the anatomical area delimited from the hyoid 
bone, the sternal notch, and the innominate ar-
tery, and bilaterally from the common carotid 
arteries. The lymph nodes of this site include 
pretracheal, paratracheal, and precricoid (del-
phian) perithyroidal (including nodes along 
inferior laryngeal nerves) nodes. The cervi-
colateral compartments, right and left, are 

The classical variant of papillary thyroid 
carcinoma (PTC), the focus of this study, 

is one of the most common endocrine malig-
nancies.1, 2. Though it is a highly indolent neo-
plasia, with an overall 10-year survival rate 
of more than 90%,3, 4 lymph node metastases 
in central and lateral neck compartments are 
frequent; 4, 5 however, their impact on survival 
seems to be quite limited.6
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A B S T RA  C T
BACKGROUND: Prophylactic, compartment-oriented central neck dissection (CND) for cN0 papillary thyroid carci-
noma (PTC) is not widely practiced. We examined our results with this surgical approach.
METHODS: A cohort of 158 patients operated on for the classical variant of PTC at a follow-up of 1-22 years (mean: 
6.6) were enrolled. The patients with a preoperative diagnosis of cN0 PTC (group A, 59 patients) underwent total thy-
roidectomy (TT) + CND. In the patients with incidental postoperative diagnosis of malignancy (group B, 99 patients) a 
TT alone was performed.
RESULTS: Ninety-six T1, 36 T2, 26 T3/T4 PTC patients were enrolled. The overall biochemical/scintigraphic recur-
rence rate (15 patients, 9.49%), was significantly higher in group B. Disease-free survival and need for postoperative 
radioiodine ablative treatment were more favorable in group A (P<0.05; P<0.001, respectively). The median radioiodine 
ablative treatment in the T2 cluster alone was lower in group A (P<0.001). The morbidity rate was similar in both groups.
CONCLUSION: Considering the acceptable morbidity, prophylactic CND seems to be advantageous in terms of recur-
rence rate and need for radioiodine treatment in this variant of PTC, at least in T2 or more advanced stages. The indolent 
behavior of PTC does not allow for reliable prognostic evaluations.
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The aim of this study was to determine 
whether systematic compartment-oriented 
CND is advantageous even in less advanced 
stages of PTC, and which advantages, if any, 
are associated with this practice.

Materials and methods

This retrospective cohort study was con-
ducted as an institutional review of avail-
able data of patients who underwent total 
thyroidectomy±prophylactic CND for PTC be-
tween January, 1990 and September, 2012. We 
included all patients, traceable during the pres-
ent follow-up, with a postoperative diagnosis 
of PTC (stages pT1-pT4) alive at follow-up, 
with or without signs of recurrence of disease, 
and for whom medical records were available, 
from the preoperative assessment to final data 
collection.

Patients who had previously undergone neck 
radiation, or under the age of 18, or suffering 
from a thyroid carcinoma different from papil-
lary variant (included poorly differentiated and 
anaplastic carcinoma) were excluded. We also 
excluded papillary microcarcinomas (tumors 
smaller than 10 millimeters PTmC), multifo-
cal PTC, and patients with a preoperative or 
intraoperative suspected or proven distant can-
cer spread, included lymph node involvement. 
Finally, patients with distant metastases at the 
postoperative scan following the first radioac-
tive iodine (RAI) administration were also ex-
cluded. A total of 158 consenting patients (127 
women, 31 men) were enrolled in the study. 
The demographic, clinical and pathologic data 

the lymph node systems between the carotid 
sheaths and the trapezius muscles, and bilat-
erally, and between the subclavian vein to the 
hypoglossic nerve.6, 7

The surgical treatment of PTC is total thy-
roidectomy (TT),1-4 though in some countries 
thyroid lobectomy is considered an acceptable 
surgical option for small, low risk PTCs.5

Treatment of central and/or lateral neck nod-
al metastases in PTC is generally accepted.4, 5 
Therapeutic neck dissection is performed in pa-
tients with known lymph node metastases. Ul-
trasonography (US) and even simple physical 
examination are commonly accepted diagnos-
tic means for indicating this surgical approach.8

Prophylactic, compartment-oriented central 
neck dissection (CND) in cN0 PTC is widely 
accepted only in advanced stages of the dis-
ease. The 2009 American Thyroid Associa-
tion (ATA) consensus statement recommends 
prophylactic CND only in T3-T4 stages of the 
disease.9, 10 The evidence supporting the ef-
fectiveness of prophylactic CND in reducing 
recurrence and mortality in PTC is limited,11 
and the advantages of that extended excision 
in terms of survival or locoregional disease 
control remain unclear.12-14 Our institutional 
protocol, until the end of 2002, for patients 
operated on for PTC required that they not un-
dergo systematic CND. Effective at the begin-
ning of 2003, and as a result of a re-evaluation 
of our results and a subsequent internal audit, 
all patients diagnosed preoperatively with PTC 
have systematically undergone a prophylactic 
CND, except those with “low risk” tumors,15 
e.g., smaller than 1 cm.

Table I.—�Demographics data and tumor stage.
Total Group A Group B P-value

Patients 158 59 99
Age (mean) 47.29 49.35 (±12.21) 47.84 (±12.32) P=0.67 (NS)

<45 yrs 58
>45 yrs 100

Gender
Female 127 (80.38%) 46 81
Male 31 (19.62%) 13 18

T-Tumorstage
T1 96 (60.76%) 33 63 P=0.4 (NS)
T2 36 (22.78%) 18 18 P=0.08 (NS)
T3/T4 26 (17.08%) 8 18 P=0.5 (NS)
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with the knot-tie technique, or, from the late 
1990s on, with energy-based surgical instru-
ments, such as ultrasound dissector or thermal 
device, that proved to have similar results in 
terms of postoperative complications (hypo-
calcemia, laryngeal nerve palsy) compared 
to conventional technique.16, 17 Parathyroid 
glands and inferior laryngeal nerves were al-
ways identified. No thyroid tissue was pur-
posely left in the surgical site.

The bilateral central lymph node dissection 
was done according to the compartment clas-
sification proposed by Dralle et al. 18 adapted 
to PTC, preserving at least both superior para-
thyroid glands and the controlateral inferior 
gland. In cases of removal or devascularization 
of a parathyroid gland, the gland was placed in 
cold saline solution. In as timely a way as pos-
sible, it was then sliced thinly, and the pieces 
reimplanted in a sterno-cleido-mastoid sepa-
rate pocket, which was sutured with a black 
multifilament non-resorbable suture. The intra-
operative frozen section was never performed.

Patients in whom a central compartment 
specimen contained less than 6 lymph nodes 
were excluded from the study.

A postoperative fiber optic laryngoscopy 
was repeated 24-48 hours after surgery. Cal-
cium blood levels were always evaluated 12, 
24 and 36-48 hours after surgery, or in cases 
of appearance of symptoms of hypocalcemia. 
A calcium-vitamin D treatment was adminis-
tered if calcemia levels were ≤8 mg/dL (nor-
mal range: 8.6-10.2 mg/dL). The calcium-vita-
min D supplement was pursued until calcemia 
settled into the normal range.

Radioiodine treatment

All patients received postoperative whole-
body scan 50-90 days after surgery. When 
necessary, a postoperative RAI treatment after 
substitutive l-thyroxine treatment withdrawal 
(until a TSH value >30 mU/L was obtained) 
was given. Postoperative RAI treatment was 
not done in T1 PTC if the postoperative scan 
did not show a radioiodine uptake in the thy-
roid bed. The radioiodine dose was measured 
in MBq.

and the stage division are reported in Table I. 
Fifty-nine patients (group A) had a preoperative 
diagnosis of PTC; in 99 (group B) a diagnosis 
of benign disease had been assumed. Table II 
shows the incidence of central compartment 
lymph node metastases found in group A. The 
two groups were similar in terms of age, gen-
der, and tumor stage (Table I). Follow-up was 
carried out by outpatient consultation or direct, 
detailed telephone interview. The patients were 
followed for a mean of 6.6±1-22 years.

The present study was performed in accor-
dance with the ethical standards of the Decla-
ration of Helsinki (1964) and its later amend-
ments.

The Ethics Committee of the Policlinico 
Universitario Paolo Giaccone approved this 
study.

Preoperative management

All patients had undergone a preoperative 
diagnostic protocol including clinical ex-
amination, laboratory tests (TSH, FT3, FT4, 
thyroid antibodies if a thyroid autoimmune 
disease was suspected), scintigraphy and/or ul-
trasound, as recommended in guidelines avail-
able at the time of inclusion.5, 9 All patients 
with suspicious nodules underwent fine-nee-
dle aspiration (FNA) biopsy, with the aim of 
confirming a diagnosis of PTC. A preoperative 
fiber optic laryngoscopy was also performed.

Surgery

From 1990 to the end of 2002, all patients 
with a pre-operative diagnosis of PTC under-
went surgery at the discretion of the attending 
surgeon. From 2003 on, all patients with this 
pre-operative diagnosis underwent TT+CND 
as per our department’s protocol.

The thyroidectomy was always performed 

Table II.—�Central compartment metastases in group A.

N. patients

Total (59 patients) 33 (57.6%)
T1 (33 patients) 13 (39.4%)
T2 (18) 12 (66.7%)
T3/T4 (8) 8 (100%)
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in group A (TT+CND). A Student’s t-test for 
comparison of means was used only in pa-
tients who underwent RAI ablation (a total of 
120 in groups A and B). Moreover, we com-
pared all 158 patients with a nonparametric 
test (Kolmogorov-Smirnov) for a comparison 
of medians. Overall disease-free survival was 
calculated using the Kaplan-Meyer inverse 
method; the log rank test was used for com-
parison study groups. A P-value of 0.05 was 
used as the cut-off for statistical significance. 
The data were collected in a dedicated data-
base (Microsoft Excel®, Microsoft Corpora-
tion, Redmond, WA, USA) and analyzed by 
a professional statistician. Statistical analyses 
were done with the STATA 12 software (Stata-
Corp LP, 4905 Lakeway Drive, College Sta-
tion, TX, USA).

Results

A total of 158 consenting patients (127 
women, 31 men) were enrolled in the study. 
The demographic, clinical and pathologic 
data and the stage division are reported in 
Table I. Fifty-nine patients (group A) had a 
preoperative diagnosis of PTC; in 99 (group 
B) a diagnosis of benign disease had been 
assumed. Table II shows the incidence of 
central compartment lymph node metastases 
found in group A. The two groups were simi-
lar in terms of age, gender, and tumor stage 
(Table I).

Rate of recurrence

In all, in 15 patients (9.49%) we observed 
a recurrence, which was again treated in 11 
cases with radioiodine, and in 4 cases with 
RAI ablation and, then, re-surgery. The pa-
tients in group B had a relevant increase in 
recurrence rate (13/99) compared with group 
A (2/59). The recurrences observed in the 
group A were always in the thyroid bed; the 
recurrences of the group B were: 5 in the 
thyroid bed; 5 in the central compartment (1 
treated with re-surgery); 3 in the lateral com-
partment (reoperated on for radical modified 
lateral neck dissection). With the RR=0.258 

Follow-up

The goal of l-thyroxin substitutive treatment 
after surgery was to obtain TSH levels =0.1-
0.5 mU/L. After these values were obtained, 
all patients underwent TSH dosage at least 6 
months after surgery.

All patients underwent at least 1 clinical ex-
amination + stimulated thyroglobulin (Tg) + 
anti-thyroglobulin antibodies (ATA) + US scan 
1 year after radioiodine treatment. Follow-up 
was repeated yearly. The Tg value was consid-
ered undetectable after TSH stimulation if it 
was < 2 ng/mL. If a value of 2-10 ng/mL was 
found, the exam was repeated in 6-12 months. 
If the value increased, it was considered recur-
rence, as it was if a palpable neck mass or a 
growing thyroid tissue at US scan were found. 
The criteria for recurrence were increasing 
Tg levels and/or thyroid tissue growing in the 
thyroid bed + positive cervical/whole body 
scan. The patients who suffered from recur-
rence were treated with radioiodine and/or re-
surgery.

Study endpoints

The goals of the study were to evaluate the 
recurrence rate, the disease-free interval (DFI), 
the need for postoperative ablative radioiodine, 
and the retreatment (surgery, radioiodine) rate 
in each group of patients, stratified according 
to tumor size. In the case of retreatment, we 
considered the cumulative dose of radioiodine 
administered in these patients or the reop-
erations done in the surgical site. Finally, we 
examined the rate of transient (compressive 
hematoma) and permanent (vocal cord palsy; 
hypoparathyroidism) complications in both 
groups.

Statistical analysis

The analysis was done by calculating the 
relative risk (RR) for categorical variables 
(recurrence in groups A and B) because of the 
largeness of the cohort, and for which Fish-
er’s exact text was not applicable. If the RR 
was <1, the risk of the recurrence was lower 
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amount of radioiodine in MBq administered 
in both groups, and found a statistically sig-
nificant difference (P<0.002). Moreover, we 
calculated the same difference in terms of 
medians and once again found a statistically 
significant difference (P<0.001). In the clus-
ter of patients at T2 stage, a difference in 
terms of median value of postoperative RAI 
was found (group A: median 1850 MBq; 
group B: median 3700 MBq) (P<0.001) 
(Table IV). The aggregation of results of 
T2+T3+T4 stages showed a statistically sig-
nificant difference in terms of need for RAI 
treatment. A box-plot graph illustrates this 
result (Figure 2).

Postoperative complications

No significant postoperative bleeding caus-
ing compressive hematoma occurred in either 
group. Moreover, the rate of permanent com-
plications was similar, though the rate of vocal 
cord palsy was of borderline statistical signifi-
cance (TableV).

(<1), the risk of recurrence in group A was 
significantly lower than in group B (P<0.05). 
These results were confirmed in the clus-
ter of patients who underwent postoperative 
RAI ablation (total=120) (P<0.02). Stratify-
ing the cohort according to the T-stage, the 
small samples that we obtained did not allow 
for statistical significance in terms of recur-
rence. It is interesting to note that in T1 and 
T2 stages, in a total of 9 recurrences, none of 
the patients had undergone CND. Stratifying 
all the patients according to age (< 45y; ≥45y) 
no differences were found in terms of recur-
rence (Table III).

Disease-free interval

Figure 1 (inverse Kaplan Meyer function) 
shows the time of recurrence, which cor-
responds to retreatment (radioiodine and/or 
surgery). In group A, the Kaplan-Meyer in-
verse function showed a recurrence probabil-
ity of 3.4%, with a DFI of 0-1 year. In group 
B, this probability was 14.6%, with a DFI of 
0-5 years. As a result, the probability of living 
without disease was =0.966, beginning with 
the second postoperative year in group A, and 
0.854 with effect from the fifth postoperative 
year in group B. The difference between the 
two groups, verified by means of the log-rank 
test, was significant (P<0.05).

Postoperative RAI ablation

With the aim of verifying whether there 
were differences between the two groups in 
terms of need for postoperative RAI treat-
ment (Table IV), we first first calculated 
the difference between the means of total 

Table III.—�Recurrence rate.
Recurrence Group A Group B P.value

Overall Average 15/158 (9.49%) 2/59 (3.39%) 13/99 (13.13%) <0.05
T1 5/96 (5.2%) 0 5 NS
T2 4/36 (11.1%) 0 4 NS
T3/T4 6/26 (23%) 2 4 0.62
<45 yrs 7 1 6 0.179
≥45 yrs 8 1 7 0.129
RAI (120) 14 1 13 <0.02

Figure 1.—Kaplan-Meier recurrence estimates.
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crocarcinoma,22, 23 though this type of cancer is 
not within the scope of our study. Few studies 
recommend pCND for all stages of PTC.20, 21 
Other studies suggest a risk-stratified selection 
of patients, with the aim of setting a limit on 
the indications for pCND.24, 25 Several studies 
have underscored the fact that the prognostic 
impact of occult metastases or micrometasta-
ses on level VI lymph nodes, which has been 
reported in approximately 40% of cases,26, 27 
is clearly unfavorable. Moreover, the low rate 
of persistent or recurrent disease in the central 
compartment in short-term follow-up should 
be considered, and there is no evidence that 
pCND improves survival.27, 28 Finally, one 
study provided evidence of the safety of a wait 
and watch approach for the central neck alone 
in terms of disease free survival, finding a very 
low rate of recurrence in the neck, no re-oper-
ation, and no mortality.27

Given the lack of data evidencing the ad-
vantages and disadvantages of pCND, several 
reviews, assessments of evidence, and meta-
analyses have been published.20, 29-31 The find-
ings are once again controversial, with evi-
dence of some moderate advantages of pCND, 
though these were generally not statistically 
significant.30

Other studies have considered the costs of 
pCND, attributable principally to longer du-
ration and greater complexity of the surgical 
procedure, increase in rate of complications, 
and higher percentage of patients recruited for 
RAI ablation.32 These studies, which are not 
in complete agreement, seem to indicate that 
pCND becomes cost-effective if the overall 
recurrence-rate is high (>10.3%), and the fol-
low-up is >9 years.33, 34

With the aim of settling this question, a pro-

Discussion

Given the very good prognosis for PTC, the 
role of pCND as completion of TT remains 
controversial. This procedure is commonly 
accepted in advanced stages of the disease.5, 9 
Advocates of pCND cite the high incidence of 
metastases in the VI compartment, the higher 
recurrence rate in patients previously treated 
with TT alone, the better biochemical results 
in terms of Tg levels in patients who have un-
dergone TT + CND, and the higher iatrogenic 
risk (hypoparathyroidism, inferior laryngeal 
nerve damage) in the re-operative approach for 
CND.10, 19 The high incidence of nodal metas-
tases in PTC has been well documented in sev-
eral studies,20-22 even in papillary thyroid mi-

Figure 2.—Median radioiodine dosage in T2-T3-T4 stages. 
Conparison between the two groups.

Table IV.—�Need for RAI (MBq).
Group A

(59 patients)
Group B

(99 patients) P value

Overall average 1852.03 2229.75 <0.002
Patients treated with RAI 46 74
MBq (Mean) 2375.40 2983.10 <0.002
Overall median 1850 2590 <0.001
T2 stage 18 18
Median MBq in T2Stage 1850 3700 <0.001

Table V.—�Complications.
Group A

(59 patients)
Group B

(99 patients) P value

RLN Palsy 4 1 0.06 (NS)
Hypoparathyroidism 3 5 0.6 (NS)
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that present with different features and, in par-
ticular, carry variable prognoses? It is extreme-
ly difficult to offer a conclusive answer to this 
question. Several genetic and molecular stud-
ies 37, 38 suggest that the behavior of PTC likely 
depends on different biomarkers of the tumor. 
Some studies 39-42 have identified the BRAF 
mutation as a molecular marker of aggres-
siveness of PTC. In some cases, this mutation 
could likely be a genetic abnormality induced 
by mutagenic environmental factors, such as a 
polluting element of volcanic origin.43, 44

The fact that our patients came from differ-
ent areas of Sicily, the majority of whom were 
potentially exposed, in varying degrees, to 
volcanic pollution may explain the high rate of 
lymph node involvement (>40% in T1 PTC≥1 
cm.), though more causes of this observation 
(genetic, environmental) could be involved.

Another series published 45 concluded that 
pCND does not improve long term disease 
control and recurrence. These results com-
pletely different from our experience could be 
explained with the different risk factors affect-
ing the population and, subsequently, the dif-
ferent behavior of the PTC.

This is one of the primary factors that 
prompted us to routinely undertake pCND in 
the treatment of PTC≥1 cm. in our setting. The 
good results in terms of morbidity allowed us 
to continue this practice.

So, pCND is a practice that should be vali-
dated, ideally, with prospective randomized 
studies or, at least, with studies involving large 
cohorts with longer follow-up.

Conclusions

In the absence of more compelling data, the 
choice of routinely introducing this technique, 
which is burdened by a longer operative time 
and, generally speaking, by a higher level of 
complexity, depends on personal experience 
and skill of the surgical team. We introduced 
pCND into our routine practice because of the 
ascertainment, in patients at our institute, of 
the high incidence of lymph node involvement 
in the central compartment.

We are encouraged by our positive results 

spective randomized controlled trial of pCND 
should be done, though it is probably not fea-
sible.14, 21

Our study confirms that the pCND improves 
the overall results in terms of recurrence rate in 
all stages of PTC without a strong association 
with risk-stratification, even though we are 
conscious that in retrospective cohort studies 
considering extended follow-ups (1-22 years) 
some sources of bias, such as the changes in 
RIA protocols over a period of several years, 
or rotations in surgical teams, should be con-
sidered. Nevertheless, most of the criteria rec-
ommended in a recent consensus of ESES 24 
were respected in our study. In fact, pCND 
was homogeneous in all our patients (formally 
complete, bilateral), therapeutic CND and the 
lateral neck dissections were not included, and 
the thyroglobulin measurement was homoge-
neous. Several risk criteria, such as age (<45 
years; ≥45 years), though not statistically sig-
nificant in our study, were also considered.

Our results confirm that the recurrence rate 
in the cohort considered as a whole is more fa-
vorable in patients who underwent TT+CND. 
Though in the groups stratified per tumor size 
no significant difference in recurrence was 
found, we observed that in T1 and T2 stages 
no recurrences were observed in the patients 
who underwent pCND. An interesting finding 
was offered by a Kaplan Meyer disease-free 
survival curve and related log rank test: in fact 
the patients who underwent TT alone had a 
higher risk of recurrence over a longer period 
of time. Moreover, the total amount of RAI 
treatment was lower in the group of patients 
treated with CND, in the T2-cluster considered 
separately, as well as in T2+T3+T4 aggregated 
stages. Our experience with pCND found it to 
be safe in terms of permanent complications, 
which were similar in both groups. We did not 
consider transient complications, evaluated in 
another study,35 which have been reported as 
slightly higher than our experience, primarily 
concerning transient hypoparathyroidism.36

The varying reported experiences of teams 
in the presence of PTC naturally raise a ques-
tion: is the variability attributable to the teams, 
or is PTC a non-homogeneous group of tumors 
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