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Introduction: Lymph node dissections due to thyroid cancers from neck are difficult and many anatomic structures are in 
danger to be injured. We present our some lateral lymph node neck dissection experiences in thyroid cancers.
Methods: Demographic, clinical, and pathologic data of the patients who underwent lateral lymph node dissection be-
tween January 1, 2017, and December 31, 2019. Routine dissections of IIA, III, IV, and VB were performed. In addition, we 
added IIB and VA in cases when metastasis confirmed in papillary thyroid cancers (PTC). We completely dissected compart-
ment II to V in the cases of medullary thyroid cancers. Post-operative concerned hemorrhage, nerve injury, chyle leakage, 
and whether received RIA treatment, the presence of loco-regional relapse and mortality was documented.
Results: We performed neck dissection in 14 women and 14 men, with an average age of 45.7 (20–78). Histopathological 
examination revealed that 25 patients had papillary, two medullary thyroid, and one patient had mixed medullary and PTCs. 
Bilateral neck dissection was performed in five patients. Tumor stages were T1 in 13, T2 in two, T3 in 12, and T4 in one patient. 
An average of 26.8 (8–72) lymph nodes was dissected from the lateral compartments and metastatic ones were 4.6 (0–20). 
We had three thoracic duct leakages and three local edemas. All three leakages were dissolved end resolved spontaneously 
with long lasting drains without negative pressure aspiration and employing slight compression locally. Only 22 patients 
could receive RIA. The recurrence in the thyroid location and/or lateral lymph node compartment was seen in five patients. 
Mortality was seen in two patients due to other reasons.
Discussion and Conclusion: Management of patients with papillary thyroid carcinoma should involve a balance in the risk 
from treatment and disease so decisions to perform neck dissection should be made individually. An oncological complete 
surgical resection is to remove all gross metastatic disease and preserving vital neurovascular structures. A thyroid surgeon 
should know the indications, the anatomic structures at lateral neck region and also techniques to decrease the rates of 
locoregional recurrences, to improve survival, and to prevent the occurrence of some serious complications.
Keywords: Lateral neck dissection; medullary thyroid cancer; papillary thyroid cancer.

Regional lymph node metastases are seen in the major-
ity of patients with papillary thyroid cancer (PTC) and 

medullary thyroid cancer (MTC) in contrast to follicular and 
Hurthle cell carcinoma[1,2]. With technical progression in 
imaging modalities and improvements in biochemical test-

ing and measuring thyroglobulin and calcitonin led to an 
increased rate of detection of lymph node metastases of 
thyroid cancers. Lymphatic drainages of the thyroid gland 
are first lymph nodes in the central neck compartment 
(CNC) (level VI) and then to the lower jugular chain (level 
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IV) and to the upper mediastinum (level VII). Sometimes, 
the upper pole lesions can metastasize to the lateral neck 
with skip metastasis to CNC[3]. Lymph node dissections 
from neck compartments are difficult and challenging op-
erations and many anatomic structures are in danger to be 
injured and some arguments still exist in the indications 
and also in the extension of lymph node dissection in thy-
roid cancers.

We present our patients with thyroid cancers with lymph 
node metastasis at lateral neck compartment and our lat-
eral lymph node neck dissection (LLND) experiences in thy-
roid cancers.

Materials and Methods
Retrospectively, demographic, clinical, and pathologic data 
of the patients who underwent LLND between January 1, 
2017, and December 31, 2019, were collected, including 
gender, age, multifocality, bilaterality, tumor size, tumor site, 
presence of multifocality, T-stage of the tumor, and num-
ber of dissected and involved of the lymph nodes in lateral 
compartment. Data were collected retrospectively from pa-
tient files and computer records. If the patient had multiple 
malignant nodules in the thyroid gland, the diameter of the 
largest was recorded as the tumor size. If lateral lymph node 
metastasis was evident on pre-operative imaging examina-
tion or proved by fine needle aspiration cytology, a func-
tional LLND was performed. In the present of central lymph 
node metastases in MTC, LLND was performed. We docu-
mented complications belong to LLND procedure, whether 
these patients received RIA treatment, the presence of loco-
regional relapse and mortality in patients underwent LLND. 
Diagnosis of metastatic lymph nodes was decided with high 
thyroglobulin levels in serum after thyroid surgery, demon-
stration of some pathologic lymph nodes at lateral neck 
lymph nodes and cytological examination of fine needle as-
piration biopsy (FNAB) materials and high thyroglobulin lev-
els in washout of any suspicious lymph nodes. This study has 
been done with the permission and approval of our hospital 
comity numbered TUEK 771/12/2019.

Routine dissection of IIA, III, IV, and VB was performed in 
LLND procedures. In addition, in cases where metasta-
sis confirmed with pre-operative FNAB or intraoperative 
macroscopic metastasis in Group IIB and VA, we added 
Group IIB and VA to dissection. We completely dissected 
compartment II and V in the cases of MTC. We used intra-
operative nerve monitoring and documented and traced 
the other major nerve trunks during LLND procedure to 
preserve these nerves.

Post-operative complications were also evaluated and 
mainly concerned hemorrhage, nerve injury, or chyle leak-
age. Although hypoparathyroidism and vocal cord paraly-
sis belong to CND, we also documented and presented in 
this article. Serum calcium <8 mg/dL within 6 months after 
surgery was defined as temporary and after 6 months was 
regarded as permanent hypoparathyroidism. Vocal cord 
paralysis, found within 6 months was defined as temporary 
but if lasted longer than 6 months after the operation was 
defined as permanent laryngeal nerve injury. Recurrence 
was defined as local or regional disease requiring reopera-
tion or any other treatment after 6 months of the operation 
and diagnosed by ultrasound and ultrasound-guided FNAB 
cytology. We conducted this study in accordance with the 
Declaration of Helsinki. 

Results
We performed LLND in 14 women and 14 men, with an av-
erage age of 45.7 (20–78) at General Surgery Department, 
Haydarpasa Numune Education and Research Hospital. 
Histopathological examination revealed that 25 patients 
had papillary thyroid carcinoma and its subtypes, two pa-
tients had MTC, and one patient had mixed medullary and 
PTC. Bilateral LLND was performed in five patients. Tumor 
stages were T1 in 13 patients, T2 in 2 patients, T3 in 12 
patients, and T4 in one patient. An average of 26.8 (8–72) 
lymph nodes was dissected from the lateral compartment 
by LLND. We found the number of metastatic lymph nodes 
was 4.6 (0–20) (Table 1).

We came across with nine complications as one recurrent 
nerve injury on one side, two temporary hypoparathy-
roidism, three thoracic duct leakages, and three local ede-
mas. All three leakages were dissolved end resolved spon-
taneously long lasting drains without negative pressure 
aspiration and employing slight compression locally. One 
patient was missed during the follow-up period. Only 22 
patients out of these 27 patients could receive RIA. The re-
currence in the thyroid location and/or lateral lymph node 
compartment was seen in five patients and these five pa-
tients re-operated due to loco-regional recurrences.

Mortality was seen in two patients during the follow-up pe-
riod. One of them had a tall cell variant of thyroid papillary 
cancer in a man with proven bilateral PTC metastases to bi-
lateral lateral neck compartments and history of prostate 
cancer Bilateral LLND was performed. Unfortunately, there 
were also metastatic lymph nodes from prostate cancer 
among metastatic PTC lymph nodes. Other one was at an 
advanced age woman underwent LLND due to MTC.
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Discussion
The incidence of thyroid cancer is rapidly increasing and PTC 
is the most common histopathologic type. Some certain 
clinic-pathological features can show aggressive behavior. 
Male sex, young and old age, primary tumor size, extra-thy-
roidal extension, aggressive histological subtypes specific 
genotypes (e.g., BRAF) are the risk and predictive factors for 
lymph node metastases in PTC[4-6]. PTC metastasizes early 
and reported rates are as high as 80% after prophylactic 
neck surgery[7,8]. Thyroid cancers often metastasize to the 
central and lateral compartments of the neck. Surgical ex-
cision of clinically evident central or lateral nodal disease in 
PTC is accepted to be associated with improved outcomes 
in recurrence and survival[7,9]. It is mandatory to do lymph 
node dissection in MTC. The role of prophylactic LLND in PTC 
has not any survival benefit but may result in upstaging of 
diseases[4,6]. Management of patients with PTC should in-

volve a balance in the risk from treatment and disease so de-
cisions to perform LLND should be made individually.

Prophylactic CND is recommended in all cN0 cases because 
the rate of metastatic nodal disease is high in MTC[10]. MTC 
should undergo dissection of the central and ipsilateral LLND 
(levels II-V) if central compartment is affected. It is reported 
that even there is no any metastatic lymph nodes at the 
central neck nodes, the presence metastatic lymph nodes 
at the ipsilateral neck area is up to 10%. The calcitonin level 
is important in MDT and can predict status of disease and 
can be used to guide the extent of surgery[7]. Some reports 
have shown that in patients with one to three positive cen-
tral lymph nodes, the presence metastatic lymph nodes at 
the ipsilateral lateral neck area increases up to 77% and even 
the risk is at 98% in patients with four or more positive cen-
tral lymph nodes[11]. Therefore, in the presence of multiple 
metastatic lymph nodes in the central neck area, we should 
perform prophylactic LLND. According to some reports, con-
tra lateral “prophylactic” LLND should be considered if serum 
calcitonin level is >200 pg/mL[7,10].

An oncological complete surgical resection requires all gross 
metastatic disease and also preserving vital neurovascular 
structures. The knowledge of anatomic structures and the 
lymph node levels is important[12]. The “berry-picking” re-
moving results in high rates of recurrence and should be 
avoided. The extent of a resection in the lateral neck is mainly 
in levels IIa-Vb and all of these should be included in the sur-
gical specimen[7]. Thyroid cancer rarely metastasizes to Level 
I and above the accessory nerve at neck so Levels I, IIB, and 
VA are not routinely exposed but pre-operative assessment 
and mapping of the involved lymph nodes are important.

During a LLND, internal jugular vein, common carotid 
artery, vagus, hypoglossal, spinal, phrenic nerves, sympa-
thetic trunk, and brachial plexus are at risk of injury. In ad-
dition, trachea, esophagus, laryngeal nerves, and parathy-
roid glands are also extensively exposed during CND. Using 
intraoperative nerve monitoring helped us to localize the 
major nerves and following the traces their trunks dur-
ing LLND procedure allowed us to preserve these nerves. 
Surgical complications are so important and with serous 
results and include parathyroid injury, recurrent laryngeal 
nerve, chyle leakage, chronic neck pain, and Horner’s syn-
drome[7]. We came across with nine complications as one 
recurrent nerve injury on one side, two temporary hy-
poparathyroidism, three thoracic duct leakages, and three 
local edemas. These mentioned first two complications are 
doe to CND, not due to LLND. Other expert groups report 
an overall complication rate ranging from 25 to 50% after 

Table 1. Demographic and pathologic properties of patients 
underwent lateral neck  lymph node dissection dissection due to 
thyroid cancer

Gender
	 Woman	 14
	 Man	 14
Age (year)	 45.71 (20-78)
Sites of the primary tumor
	 Right site	 10
	 Left site	 7
	 Isthmus	 2
	 Bilateral	 9
Size of the primary thyroid tumor (mm)	 24.21 (6-71)
Presence of multifocality of primary thyroid tumor
	 Present	 10
	 Not present	 18
Pathology of thyroid tumor
	 Papillary	 25
	 Medullary	 2
	 Mix papillary and medullary	 1
T stages of primary thyroid tumors
	 T1	 13
	 T2	 2
	 T3	 12
	 T4	 1
Sites of the lateral neck dissection
	 Right site	 12
	 Left site	 11
	 Bilateral	 5
Number of the dissected lymph nodes	 26.8 (8-72
Number of the metastatic lymph nodes	 4.67 (0-20)
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total thyroidectomy and lateral neck dissection[7,13,14]. 
Temporary and permanent hypocalcemia were reported 
47 and 0%, respectively, and the rates for temporary and 
permanent recurrent laryngeal nerve injury were 5 and 0% 
but in other study reported as high as nearly 50%[15,16].

During the dissection of left level IV lymph nodes, we should 
pay special attention to the branch or trunk of the thoracic 
duct and could be damaged. It has been reported nearly 
2% chyle leakage and they mostly treated successfully by 
strong negative pressure drainage, low-fat diet, or intracav-
itary injection of inactivated pseudomonas aeruginosa and 
even they needed reoperation to ligate thoracic duct[15]. 
On the other hand, we had only three thoracic duct leak-
age and we approached to all chyle leakages different than 
reported before. They were dissolved and resolved sponta-
neously with long lasting drains but without negative pres-
sure aspiration but employing slight compression locally. 
We allowed all patients to have normal regular diet without 
any food restriction and not employed any local injections.

Thyroid cancers have a tendency to metastasize to loco-re-
gional lymph nodes. A thyroid surgeon should know the 
indications, the anatomic structures at lateral neck region 
and also techniques of LLND to decrease the rates of loco-
regional recurrences, to improve survival, and to prevent 
the occurrence of some serious complications.
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