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Abstract

Introduction: Papillary thyroid cancer is the most common thyroid malignancy. Lymph nodes involvement is common in differentiated
thyroid cancer, and cervical lymph node micrometastases are observed in up to 85% of patients with papillary thyroid cancer during
surgery. While the therapeutic central lymph node dissection has been accepted, the debate on the prophylactic in differentiated thyroid
carcinoma (DTC) continues.

Aim: To evaluate the benefits and risk of prophylactic central lymph node dissection in differentiated thyroid cancer.

Materials and methods: Between January 2014 and December 2018, 223 total thyroidectomies due to papillary thyroid cancer were
performed in the Kaspela University Hospital in Plovdiv. The patients were allocated into two groups: group A consisting of 36 patients
with total thyroidectomy alone, and group B - 178 patients with total thyroidectomy and prophylactic central lymph node dissection.

Results: In 36 (21.6%) patients, we found metastases only in ipsilateral side. In 24 (13.4%) of them we found metastatic spread in both
ipsilateral and contralateral lymph nodes. In 7 (3.9%) patients, the metastasis was found only in the contralateral nodes. A pre-laryngeal
lymph node was found and removed in 79 patients. Metastases were found in 12 of these 79 nodes. Analysis of complications showed
no significant differences in its rate in patients with TT+ PCLND vs. patients with TT alone.

Conclusions: The present study suggests that the realization of total thyroidectomy with prophylactic central lymph node dissection in
papillary thyroid cancer patients has neither substantial advantages nor significant complications for the short period of observation.
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INTRODUCTION

sess undetectable micrometastases in the cervical lymph
nodes. Pre-operative imaging have limited sensitivity at

The rate of differentiated thyroid carcinoma (DTC) has
increased in the past decade. The papillary thyroid cancer
(PTC) makes up approximately 70%-85% of all thyroid
cancers.!l Up to 40% of patients with DTC have cervi-
cal lymph node metastases, and up to 80% of them pos-

detecting them.l?! Patients with this disease have high
overall survival and an excellent prognosis, but usually the
concerns are associated with the local recurrences. Recur-
rence most commonly occurs in the cervical lymph nodes
and is generally managed with surgical resections.?’ Pro-
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phylactic central neck lymph node dissection (PCNLD) is
performed to remove occult nodal metastases which are
not detected during clinical examination and by imaging.
Neck ultrasound (US) and contrast enhanced computed
tomography (CT) are widely used for preoperative imag-
ing to visualise and evaluate metastatic neck lymph nodes.
However, they are not particularly accurate, with low sen-
sitivities of 23%-53.2% and 41%-66.7%, respectively, and
impossibility to detect micrometastases. After surgical
removal micrometastases can be found in the central cer-
vical lymph nodes in 40%-60% of cases.l¥/ PCNLD also
offers better staging of the disease, reduction of the risk
of central neck recurrence; it may lower postoperative
thyroglobulin levels leading to more effective detection
of persistent or recurrent disease; it reduces the need for
re-surgeries in the central neck which are associated with
increased risk of injury to the recurrent laryngeal nerve
(RLN) and parathyroid glands. It should be noted that a
PCNLD also carries a risk of RLN and parathyroid glands
injury which is pointed to by the opponents of prophylac-
tic dissections. The indications and role of PCNLD in thy-
roid cancer management remain controversial.”!

Central neck lymph node dissection (CLND) includes
level VI, the anatomic area bounded by the hyoid bone
superiorly, the sternal notch inferiorly, and the medial
borders of the carotid sheaths laterally. The structures in
this compartment are the esophagus, recurrent laryngeal
nerves, trachea, parathyroid glands, thymus, and the thy-
roid gland. The included lymph nodes are the pre-trache-
al, para-tracheal and pre-laryngeal (also called Delphian).
The lymph nodes found below the sternal notch to the lev-
el of the innominate vein are described as level VII; these
must also be removed during CNLD.P!

The dissection might be therapeutic or prophylactic.

Therapeutic lymph node dissection involves the remov-
al of abnormal lymph nodes that are clinically or radio-
graphically suspected for metastatic disease, or cytologi-
cally or histologically proven. This dissection is based on
the need of regional disease control to prevent future mor-
bidity from tumour spread, maintain quality of life, and
possibly maximise survival.

Prophylactic lymph node dissection is the removal of
lymph nodes that are normal on physical examination and
radiographic imaging. Dissection of clinically and radio-
graphically normal lymph nodes is based on the theory
that early detection and removal of microscopic disease
in regional lymph nodes may prevent recurrence and im-
prove survival. The decision to proceed with this dissec-
tion is based on assessment of the risks and benefits of the
procedure. Morbidity of regional lymph node dissection
varies with the anatomic region of the body and can in-
clude postoperative hemorrhage requiring re-surgery,
seroma, nerve injury, and the cosmetic complications of
a scar. These complications must be balanced against the
potential benefits of the procedure.®!

Prophylactic Central Lymph Node Dissection in DTC

AIM

To evaluate the benefits and risk of prophylactic central
lymph node dissection in differentiated thyroid cancer.

MATERIALS AND METHODS

This study is a retrospective cohort analysis of data extract-
ed from the Institutional Register of Thyroid Surgery of the
Department of General Surgery, Kaspela University Hospi-
tal in Plovdiv. Between January 2014 and December 2018,
401 patients were operated on for papillary thyroid cancer
in our facility. Twenty-seven patients with lobectomy alone
as well as 38 patients with MRND were excluded from the
study.

Of the remaining 336 PTC patients, 77 were also ex-
cluded as they met our exclusion criteria. The focused
group included 223 patients with total thyroidectomies
due to thyroid cancer in the Kaspela University Hospi-
tal in Plovdiv. The patients were divided into two groups:
group A consisting of 36 patients with total thyroidectomy
alone, and group B - 178 patients with total thyroidectomy
and PCNLD. Pre- and postoperative indirect laryngos-
copy and laryngeal ultrasound in both groups were per-
formed. PTH and calcium level in the 12 post-op hours
was measured. The inclusion criteria for enrolment were as
follows: (1) patients undergone a total thyroidectomy; (2)
preoperative diagnosis of PTC by ultrasonography guided
fine needle aspiration (FNA) cytology; (3) clinical stage
T1, T2, or T3 PTC without gross extra thyroidal extension;
(4) no clinical evidence of neck node involvement (central
or lateral); (5) patients aged =18 years.

The exclusion criteria were as follows: (1) a diagnosis
other than PTC; (2) patients with a mixed tumour; (3)
patients with previous thyroid surgery; (4) patients with
inadequate follow-up data; (5) patients with preoperative
evidence of nodal disease or who had undergone lymph
node dissection of any lateral compartment during the
initial surgery.

Every patient in either group received a drainage tube,
and each patient was discharged two days after surgery if
there were no significant complications requiring hospital
treatment. All surgeries were performed by one surgeon.

Each patient underwent a preoperative evaluation:
FNA biopsy of the primary tumour and evaluation of the
lymph node status by physical examination and dedicated
neck ultrasonography. Vocal cord movement was assessed
routinely by preoperative and postoperative indirect and
direct laryngoscopy as well as laryngeal ultrasound in
female patients.

Temporary vocal cord palsy was defined as decreased
or absent vocal cord mobility which resolved within 6
months after surgery. Permanent vocal cord palsy was de-
fined as vocal cord dysfunction persisting for more than
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6 months after the initial surgery. Serum calcium levels
were obtained at the following time points: preoperatively
and then once a day. Parathyroid hormone (PTH) levels
also were measured once a day. Normal PTH levels are
between 12-88 pg/ml. Symptomatic hypocalcemia (such
as perioral and digital paresthesia, tetany, and palpitation)
was regarded as being present if the calcium level was low-
er than 2.17 mmol/l and patient complained of any of the
above symptoms, irrespective of the duration of their hos-
pital stay. Routine calcium supplementation was given to
all patients with total thyroidectomy. Permanent hypocal-
cemia or hypoparathyroidism was defined as an ongoing
need for calcium or vitamin D supplementation that lasted
more than 12 months.

Statistical analysis

Quantitative results were reported as the mean and stan-
dard deviation for normal distributions and median and
interquartile range for nonparametric distributions. Quali-
tative variables were reported in terms of absolute frequen-

Table 1. Demographics and perioperative data

RESULTS

This study enrolled a total of 223 PTC patients who were
assigned to two groups (36 in the TT group and 178 in the
TT plus CND group). The two groups were matched in age,
sex ratio, follow-up duration, and tumour size (p=0.267,
p=0.314, p=0.268, and p=0.738, respectively). Additional-
ly, the two groups of patients had almost similar operation
times. Postoperative pathology results showed no signif-
icant difference in the T stage of patients in each group
(p=0.514) (Table 1).

In group B, of 178 patients, in 67 (37.6%) patients we
found a metastatic spread in central compartment (Fig. 1).

In 36 (21.6%) patients, the metastases were only in the
ipsilateral side, in 24 (13.4%) patients - in the ipsilateral and
contralateral sides, and in 7 (3.9%) cases only in the contra-
lateral side (Fig. 2). Pre-laryngeal lymph node was found
and removed in 79 patients and metastases were found in
12 patients (Fig. 3). Analysis of complications showed no
significant differences in patients with TT + PCNLD vs.
patients with TT alone.

TT

n=36 :;r 1I;I;S o Pralue
Age 53.7+3.8 51.3+2.7 0.267
Sex ratio (M:F) 1:5.1 1:4.4 0.314
Follow-up duration (months) 47.9+15.9 48+14.2 0.268
Tumour size (cm?) 1.6+1.4 1.7+1.2 0.738
Operation time (min) 78.2123.4 88.9+16.9 0.058
T stage 0.514
pT1 (56.7%) (52.2%)
pT2 (17.4%) (20.9%)
pT3 (25.9%) (26.9%)
N stage
pNO NA (71.2%)
pNla NA 35 (28.8%)
Multiplicity (32.7%) (37.9%) 0.497

cies and percentages. Categorical variables were assessed
using the Fisher’s exact test or chi-squared test, when ap-
propriate. Continuous variables were evaluated by using
the t-test or the Mann-Whitney U test, when appropriate.
A p-value of less than 0.05 was considered to be statistical-
ly significant. All statistical analyses were performed using
IBM SPSS Statistics v. 22.

Ethics statements

This study was approved by the Institutional Review Board
of Kaspela University Hospital, Plovdiv (IRB No. 2019-12-
04).

Figure 1. Metastases in lymph nodes after PCND.
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Figure 2. Central compartment lymph node involvement.

Figure 3. Prelaryngeal lymph node metastasis.

However, the complications rate in the TT plus CNLD
group wasn't significantly higher than that in the TT
group, especially the occurrence of transient hypocalcemia
(p=0.817). Additionally, there weren’t higher incidences of
transient or permanent vocal cord paralysis, postoperative
bleeding, and seroma, in the T'T plus CNLD group (Table 2).

Table 2. Complications

TT TT+PCNLD P value
Vocal cord paralysis
Transient 4(11.1%) 14 (7.8%) 0.112
Permanent 0 0
Hypoparathyroidism
Transient 5(13.89%) 23(12.9%)  0.817
Permanent 1(2.78%) 5(2.80%) 0.704
Bleeding 1(2.78) 3 (1.68%) 0.387
Seroma 1(2.78) 6 (3.37%) 0.572

Prophylactic Central Lymph Node Dissection in DTC

DISCUSSION

It is difficult to identify patients that can be candidates for
PCNLD. Many studies have tried to identify risk factors that
necessitate its implementation. These include tumour size,
infiltration of the capsule of the gland, patient age, some on-
cogenes, p53, BRAF, etc.[”) ATA recommends thyroidecto-
my and CNLD in all cases with proven DTC and clinically
positive lymph nodes, as well as in high-risk for micrometas-
tasis patients with T3-T4 tumours or established metastatic
nodes in the lateral compartments. This is how the various
guides change over the years (Table 3).

Potential complications in the implementation of CNLD
include hypoparathyroidism, damage to the recurrent laryn-
geal nerve, damage to the external branch of the superior
laryngeal nerve, injury to the trachea, esophagus, and, very
rarely, damage to the large vessels.®)

The incidence of permanent hypoparathyroidism in DTC
patients according to White et al. ranges from 1-2% when
total thyroidectomy is performed and in 0-14.3% in patients
with TT and PCNLD. According to the same author, perma-
nent RLN paresis is reported in 0-5.5% of the patients in the
first group and 0-5.7% in the second group. According to
other researchers, there are statistically significant differenc-
es in the two groups only when temporary hypoparathyroid-
ism and transient RLN paresis were compared.['?}

The results of our study show that treatment of DTC with
TT+CNLD does not result in higher rates of postoperative
complications compared with the complication rates seen
when using TT alone. Usually, a higher rate of complica-
tions often occurs even when TT+CNLD is performed by a
high-volume thyroid surgeon. Sosa et al. were the first inves-
tigators to report a significant association between surgical
volume and patient outcomes following thyroidectomy, and
several subsequent reports have confirmed that a surgeon’s
experience and volume are significantly correlated with the
surgical outcomes.!'!l In our research, all procedure were
performed by one experienced surgeon.

According to Bozec et al., Rosenbaum et al., and Shindo
et al., comparing the incidence of transient and permanent
hypoparathyroidism, temporary and permanent damage to
RLN in patients with TT and TT+CNLD, they do not find
statistically significant differences and recommend PCNLD
as an effective and safe procedure especially performed by an
experienced endocrine surgeon.!'?) We have obtained simi-
lar results (Table 2).

When evaluating and comparing RLN damage and
parathyroid function, according to a number of endocrine
surgeons, it is imperative that these indicators have to be
compared with the incidence of complications in patients
with re-surgery caused by relapse of diseases in central com-
partment lymph nodes.!'3! We observe this situation in 3/36
(8.33%) in the group with TT alone in median follow-up
(47.9+15.9) (Fig. 4).

Implementation of PCNLD has been found to lead to
more accurate staging, determines the need for radioiodine
therapy, and improves prognosis especially in patients un-
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Table 3. Summary of recommendations from consensus groups regarding performance of prophylactic central neck lymph node dis-
section (CLND) for papillary thyroid cancer (PTC). Lawrence A. Shirley et al, Front Oncol 19 June 2017, Table 1.

Consensus group Year

Recommendations for prophylactic CLND for PTC

American Thyroid Association 2015

National Comprehensive Cancer Network 2016

British Thyroid Association 2014

Consider for T3/T4 tumours or clinically involved lateral neck nodes or if the
information will impact further steps in therapy

Consider for patients with T3/T4 tumours, but must weigh against the risk of
hypoparathyroidism and nerve injury

Benefit is unclear in high-risk patient, such that decision-making should be
personalized. Bilateral CLND should be performed over ipsilateral CLND

To be considered for patients with high-risk features, including T3/T4 tumours,

European Society of Endocrine Surgeons 2014

extremes of age, male gender, bilateral/multifocal disease, clinically positive

lateral lymph nodes. To be performed in specialized centres

Japanese Society of Thyroid Surgeons /
Japanese Association of Endocrine Surgeons

011  To be performed routinely

Figure 4. Re-surgery for relapse of diseases in central lymph
nodes.

der the age of 45 and with other risk factors. Shindo et al.,
comparing the incidence of central compartment lymph
node involvement in patients with papillary carcinoma un-
der and over 45 years of age, found that 28% of them were
insufficiently staged due to the “saving” of lymphatic dissec-
tion in adults.'?) In our research, this percentage is 16.8% in
patients with TT alone.

On the other hand, rapid recurrence of the disease is
much more common in geriatric groups. It is believed that
because of biological changes of tumour cells in lymph nodes,
they are less susceptible to radioiodine therapy due to the
reduced utilization of radioisotope with advancing age. In
support of this claim, Schlumberger et al. found that radio-
iodine uptake in patients <40 years old was found in almost
90% of them, whereas in the age group >40 years, only 53%
of them accumulated it. For this reason, the use of iodine
therapy is with dubious results in the adult population and
CNLD is the only alternative. Also PCNLD has been shown
to result in a significant decrease in the 1311 doses required

for ablation and therapy.'*) We observed rapid recurrence
in a single case in the group with TT and the patient was 62
years old but this result failed to reach statistical significance.

Roh et al,, in a retrospective analysis of 184 patients with
unilobar localized papillary carcinoma without physical
and ultrasound data of metastasis in central cervical lymph
nodes and with prophylactic CNLD, found metastases in the
ipsilateral compartment in 42.9% of cases and in 9.2% in the
contralateral.['l We observed less metastatic spread in ipsi-
lateral side in 21.6%, 13.4% in both ipsilateral and contralat-
eral lymph nodes, and similar result in contralateral lymph
nodes 3.9% (Fig. 3).

There is a serious debate about the implementation of
unilateral or bilateral PCNLD. Moo et al,, in a study of 104
patients with bilateral PCNLD, detected in 47 of them me-
tastases in the contralateral compartment and supported the
need for prophylactic dissection. Their results are supported
by Koo et al.[!®)

According to a number of studies, the incidence of “skip”
metastases is not so rare and occurs in 12.0%-19.7% of cas-
es, so they recommend mandatory PCNLD. On the other
hand, PCNLD usually removes lymph nodes with micro
metastases, and its implementation does not significantly
affect the prognosis of the disease, but affects the frequency
of local relapses and the need for re-surgery.l'”] In our study,
this percentage is significantly low.

The role of sentinel node biopsy is also under investiga-
tion and is currently used in some thyroid centres. However,
given the high rates of lymph node metastasis with PTC, it
may not be an effective operative strategy in selecting pa-
tients for PCNLD. Because of the association of prophylactic
central lymph node dissection with an increased incidence
of complications, many authors have been trying to find cri-
teria that justify its implementation. Siddiqui et al., evaluat-
ing their own results and the results from ten more studies,
tried to summarise the main risk factors for metastasis in
central lymph nodes level VI and leads to need of PCNLD:
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age, gender, tumour size, multifocal, bilateral, thyroid back-
ground, and extra hyoid invasion.[!$]

Our study has several limitations that should be men-
tioned. First, this study includes relatively short follow-up
time that may have biased the results. We were unable to
evaluate the long-term outcomes of patients who received
prophylactic CNLD and to compare it with those in the TT
group. If it were available, long term disease recurrence and
survival data might have also affected our final results. Also
due to the small cohort size and short follow-up time in our
current study, we were unable to perform subgroup analyses
to examine whether any patient subgroup may have bene-
fitted from treatment with prophylactic CNLD. The study
seeks to evaluate the benefits of prophylactic CNLD in treat-
ment of PTC patients.

CONCLUSIONS

The present study suggests that the realization of total thy-
roidectomy with prophylactic central lymph node dissec-
tion in papillary thyroid cancer patients has neither sub-
stantial advantages nor significant complications for the
short period of observation.
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Pe3tome

BBepeHvne: [TamuUApHbIA paK MIMTOBUIHON >Ke/le3bl ABJAETCA Haubosee paclpOCTPAHEHHBIM 3/I0KaueCTBEHHBIM HOBOOOPa3oBa-
HJeM IMTOBMIHOI Xerle3bl. BoBieyenne muMpaTniecKyx y3/10B 4acTo BCTpedaeTcs mpu fuddepeHIPOBAHHOM paKe IUTOBYIHOI
KeJIe3bl, a MMKPOMEeTACTasbl B IIelTHble muMbaTIdecKye y3/Ibl HaOMoNaTcA ¥ 85% MalMeHTOB ¢ HAIVJ/UIAPHBIM PAaKOM LIMTOBUTHON
KeJIe3bl BO BpeMs oIlepaliii. B To BpeMs Kak TepaleBTIYecKas AMCCEKINA IIeHTPaTbHOTO MMMQATIIeCKOro y3/1a y)Ke IPUHATA, feba-
ThI 0 NPOGWIAKTUYECKMX Mepax Ipy Ay depeHIPOBaHHON KapIMHOMe IMTOBUAHON >kenesnl ([IPIIDK) npopomxkatorcs.

Lenb: Ouenntd monb3y 1 pyCK NpoGMIAKTIIECKOI AUCCEKLMM LIeHTPaIbHOTO mMdaTtndeckoro ysna (IIIIJTY) npu puddeperun-
POBaHHOM paKe I{UTOBUJHOI Kele3bl.

Matepuanbl n MmeToAbl: B nepuon ¢ auBaps 2014 r. mo gexabpp 2018 r. B YHuBepcuretckoit 6onpuute “Kacrena“ B Ilnosause 6b110
BBIIIOJIHEHO 223 TOTa/IbHbIE THPEOUAIKTOMIUM 110 IOBOAY MAIIMIIAPHOTO PaKa IIMTOBUIHON >Ke/e3bl. IlalyeHTs! 6bIIM pasfieneHbl Ha
IBe TPYIIIbL: TPYIITY A, COCTOAILYIO 13 36 MallIeHTOB C IpMMeHeH)eM TO/IbKO TOTalIbHOM TUPeOUAIKTOMMeEN, ¥ Tpynny b - 178 manu-
€HTOB C IIPMMEeHEeHIeM TOTa/IbHOJ TUPEOUIPKTOMIEN! M TPOPIIIAKTIIECKOIT LIeHTPaIbHOI MTMMPORICCEKIINeIt.

Pe3ynbratbl: Y 36 (21.6%) manyeHTOB MBI OOHApYXXVIM METACTa3bl TONbKO Ha MICUIATEPANbHON cTOpoHe. ¥ 24 (13.4%) m3 Hux
MBI OOHAPYXXIIN METAaCTaTIIeCKoe paclipocTpaHeH)e KaK B UIICHIATePaIbHbIe, TAK U B KOHTpaIaTepaTbHble TMMpaTNdecKe y3IbL.
Y 7 (3.9%) 60/1bHBIX MeTacTasbl 0OHAPY)KEHBI TONBKO B KOHTPalaTepalbHbIX MMMaTnyecknx ysnax. IIpemapyuHreanpHblit muMbarn-
YeCKuMil y3en ObUT OOHAPY)XeH U YAalnéH y 79 mauyeHToB. MeTacTassl 0OHapy>KeHbI B 12 13 3Tux 79 y310B. AHa/IN3 OC/IOKHEHWIT He

TIOKa3a/ CYIeCTBEHHBIX pasmnunii B X yactore y maruenTos ¢ TT+ITIIIJIY mo cpaBHeHnmio ¢ marmeHTamu ¢ TT.

3akntoueHue: IIposenéHHOE UCCTIETOBaHNEe CBUAETENBCTBYET O TOM, UTO BBIIOTHEHNUE TOTATBHOI THPEOUAIKTOMUN C POdIIaKTH-
4eCKOIT LIeHTPaIbHOI MM OARYICCEKIIelT y 60bHBIX MaI/UIIPHBIM PaKOM I[UTOBMIHOM XKe/le3bl He MMeeT CYIeCTBEHHBIX IPenMy-
II[eCTB U CYLIECTBEHHbIX OC/IOKHEHNUIT 3a KOPOTKIIT TepUOf, HAOIIOAEHNA.

KnwoueBble cnoBa

HaHI/ITIHHPHbIﬁ pak I TOBUJIHON >KeJe3bl, HpO(l)I/IHaKTI/I‘IeCKaH LEeHTpa/bHaA }'II/IM(l)OJII/ICCCKLU/IH aen
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