ORIGINAL PAPER

Surg. Gastroenterol. Oncol. 2024;29(3):252-259 DOI: 10.21614/sg0-704

Prophylactic Central Neck Dissection for Papillary Thyroid
Carcinoma; Comparison of Unilateral versus Bilateral Central

Neck Dissection

Aya Essam Mohamed Abd-Elmoniem*, Mahmoud Ahmed El-Shafie, Mahmoud Saad Farahat,

Dina Mohamed Hanafy

*Corresponding author:

Aya Essam Mohamed Abd-EImoniem
MBBCh, MS

Department of General Surgery

Ain Shams University, Egypt

E-mail: ayae3378@gmail.com

Received: 27.07.2024
Accepted: 28.09.2024

Copyright © Celsius Publishing House
WWW.Sgo-1asgo.com

252

Department of General Surgery, Faculty of Medicine, Ain Shams University, Egypt

ABSTRACT

Background: In patients with papillary thyroid carcinoma (NO), this study compared of
unilateral versus bilateral prophylactic central neck dissection on postoperative complications.
Also, patients were followed up on postoperative central lymph nodes histopathology to
identify the incidence of occult central lymph nodes metastasis on each side independently.
Material and Methods: From April 2022 to April 2024, the study was carried out in Ain
Shams University hospitals. Two groups (A & B) were created by randomly dividing fifty
patients (simple randomization). Bilateral central neck dissection and a total thyroidectomy
were performed on Group A. Group B underwent unilateral central neck dissection along with
a total thyroidectomy.

Result: The findings showed that in terms of postoperative complications, there was no
statistically significant difference between groups A and B. Nevertheless, group A had a
statistically significant higher number of dissected LNs and positive LNs in pathology than
group B. Furthermore, the positive LNs in pathology were greater in the patient group with T2
than T1 in both groups.

Conclusion: The current study shows no statistically significant difference in the post-
operative complications between the two groups (bilateral PCND versus ipsilateral PCND).
Furthermore, in the bilateral PCND group, CND revealed higher lymph nodes metastases.
Bilateral PCND seems to be the proper, particularly if the tumor is larger than 2 cm. This is
because it ensures that no contralateral lymph nodes are missed, reducing the likelihood of
recurrence and the need for further surgery. Unilateral PCND may be better in patients
with tumor less than 2 cm because to the low incidence of contralateral paratracheal node
metastases.
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INTRODUCTION

Thyroid cancer (TC) is becoming more commonplace globally. The majority
of thyroid cancers are of the papillary thyroid carcinoma (PTC). Around 35% of
patients with PTC had occult cervical lymph node metastases (LNM), which is a
common presentation for the majority of these individuals (cN1) (1).
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The removal of level VI LNs, which includes the
bilateral paratracheal, prelaryngeal, and pretracheal
LNs, is known as central neck dissection (CND). When
preoperative evaluations of nodal metastases are
negative, prophylactic CND is carried out (2).

In order to prevent the complications of reoperation
and to provide sufficient staging to suggest further
treatment alternatives, such as radioiodine ablation,
prophylactic CND is advised (3).

Several authors have introduced a more limited
(ipsilateral) central neck dissection, which includes the
removal of prelaryngeal, pretracheal, and paratracheal
LNs on the affected side only. This is because the main
argument against the elective removal of central
neck nodes is the risk of complications following
prophylactic CND (4).

MATERIAL AND METHODS

Type of the study: Randomized Prospective
study.

Required sample

50 patients divided randomly (simple randomiza-
tion) into two groups (A) & (B). Each group is composed
of patients who are diagnosed as papillary thyroid
carcinoma and negative LNs metastasis by ultrasound.
Group A underwent total thyroidectomy with bilateral
central neck dissection. Group B underwent total
thyroidectomy with unilateral central neck dissection.

Study settings

The study took place at Ain Shams University
hospital from April 2022 till April 2024 (one year for
data collection and other year for follow up) after
approval of the ethical committee and obtaining an
informed consent from all participants.

Inclusion criteria

Included patients were those who were primarily
diagnosed with papillary thyroid carcinoma, clinically
and radiologically node-negative, patients who were
pathologically diagnosed with PTC, tumor size less than
or equal 4 cm (T1 or T2) and without lateral neck lymph
node metastasis.

Exclusion criteria

Exclusion criteria included; therapeutic central neck
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dissection or CND combined with the lateral neck
dissection, patients with previous thyroid surgery and
patients with advanced primary tumor (T3 or T4) and
clinical evidence of lymph node metastasis.

All patients included in the study were subjected to
clinical assessment, careful history taking, general
condition assessment and local thyroid examination.

Specific preoperative investigations included;
thyroid and neck ultrasound, thyroid Profile (free T3,
free T4, TSH), fine needle biopsy ,plasma levels of
parathyroid hormone (PTH) (reference range, 15-65
pg/ml), total calcium (reference range, 8.4-10.4 mg/dL)
and indirect laryngoscope for proper assessment of any
vocal cord abnormalities.

Surgical intervention

Under the guidance of a consultant surgeon, a
single surgical team operated on each patient in this
research. Using nearly identical surgical methods, all
cases involved a total thyroidectomy. The procedure
began with the patient under general anesthesia, endo-
tracheal intubation, supine with the neck hyperextended
and the table tilted 15 degrees head up. Then, a trans-
verse incision was made, two fingerbreadths above the
sternal notch, skin and platysma were incised, both
upper and lower flaps were elevated, deep fascia was
opened vertically in the midline, strap muscles were
drawn back, the middle thyroid vein was then ligated,
the superior pedicle was dissected, and the superior
thyroid artery and vein were separately ligated and
divided at the thyroid pole to prevent damage to the
external laryngeal nerve. After the branches of the
inferior thyroid artery were ligated at the capsular level,
the mobilized gland was removed.

Fig. 1 shows the recurrent laryngeal nerve was
located, identified, and carefully dissected throughout
its whole path until it was revealed in the larynx. Also,
the superior and inferior parathyroid glands were
identified and preserved.

Group (A) patients underwent total thyroidectomy,
followed by bilateral dissection of paratracheal, pre-
tracheal, and prelaryngeal nodes, which extended from
the hyoid bone above, the brachiocephalic vein below,
and the carotids on both sides. The dissected LNs of the
central compartment were designated individually on
each side. Fig. 2 shows dissection of level VI LNs of the
neck.

In group (B), cases underwent total thyroidectomy
with ipsilateral central compartment neck dissection
(removal of prelaryngeal, pretracheal and paratracheal
LNs on the affected side only). A suction drain was used
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Figure 1 - Identification and preservation of recurrent laryngeal nerve
and parathyroid gland during central neck dissection

in all patients of group A and group B. In both group
harmonic scalpel was used for dissection of lateral area.

Postoperative assessment

Patients assessed postoperatively regarding:

1. Patients were followed up and assessed for
hypoparathyroidism. Parathyroid hormone (PTH)
levels were tested postoperatively (normal level:
15-65 pg/mL). Hypoparathyroidism (defined as a
parathyroid hormone (PTH) level < 15 pg/ml
permanent hypoparathyroidism if the decrease
of intact parathyroid hormone persisted for > 6
months.

Figure 2 - Central compartment neck
dissection
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2. Hoarseness of voice accompanied by indirect
laryngoscope to detect RLN palsy. Permanent
RLN palsy was defined as vocal cord dysfunction
persisting more than 6 months after the initial
surgery while transient RLN palsy less than 6
months.

. Patients followed up for chyle leakage.

4. Histopathology of central lymph nodes for
patients who underwent unilateral CND and in
case of bilateral CND: labelling of LNs of each side
was done, to identify microscopic lymph node
metastasis in each group separately.

w

Statistical analysis

Following collection, revision, coding, and entry, the
data were loaded into IBM SPSS, a statistical package
for social science, version 27. The ranges, standard
deviations, and mean of the quantitative data were
displayed. Quantitative variables were also shown as
percentages and numbers. When the predicted count
in any cell was less than 5, the Chi-square test and/or
Fisher exact test were used to compare the qualitative
data across the groups. The Independent t-test was
used to compare two independent groups with quanti-
tative data and a parametric distribution. The allowable
margin of error was set at 5%, while the confidence
interval was set at 95%. Thus, the following p-value was
deemed significant:

e P-value > 0.05: Non-significant (NS);
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¢ P-value < 0.05: Significant (S);
¢ P-value < 0.01: Highly significant (HS).

RESULTS

Regarding the age, sex, and medical history of
the patients under study, there was no statistically
significant difference between group A and group B, as
indicated by the preceding table 1, where P-values
varied from 0.313 to 0.889.

Table 2 shows comparison between group A

(bilateral. PCND) and group B (ipsilateral PCND)
regarding operative time and hospital stay among the
studied patients. The results exhibit that there was no
statistically significant increase in operative time and
hospital stay in group A than group B with p-value =
0.226 and 0.433 respectively.

Comparison between group A (bilateral PCND) and
group B (ipsilateral PCND) regarding postoperative
complications of the studied patients were showed in
table 3. The results exhibit that there was no statistically
significant increase in chyle leak, transient hypopara-

Table 1 - Comparison between group A Group A Group B Testvalue P-value  Sig.
(bilateral PCND) and group B (Bil. PCND) (Ipsi.PCND)
(ipsilateral PCND) regarding age, sex No. =25 No. =25
and medical istory among the studied e (ears) MeanzSD 3344656 332553 0140 0889 NS
p Range 2245 20 - 41
Sex Female 21 (84%) 23 (92%) 0.758* 0.384 NS
Male 4 (16%) 2 (8%)
Medical history Free 17 (68%) 20 (80%) 0.936* 0.333 NS
HTN 5 (20%) 4 (16%) 0.136* 0.712 NS
DM 2 (8%) 1 (4%) 0.355* 0.551 NS
DM + HTN 1 (4%) 0 (0%) 1.020* 0.313 NS
P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
*: Chi-square test; *: Independent t-test
Diabetes mellitus (DM), hypertension (HTN)
Group A Group B Testvalue P-value  Sig.
(Bil. PCND) (Ipsi.PCND)
No. =25 No. =25
Operative time in mins ~ Mean = SD 120.40 + 23.54 113.20 £ 17.49 1.228¢ 0.226 NS
Table 2 - Comparison between group A Range 90-170 80-150
(bilateral PCND) and group B Hospital stay in days ~ Mean + SD 172 +1.21 148 +0.92 0.791e 0.433 NS
(ipsilateral PCND) regarding operative Range 1-4 1-4
time and hospital stay among the -\ "6 05 Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
studied patients :
e Independent t-test
Group A Group B Testvalue P-value  Sig.
(Bil. PCND) (Ipsi.PCND)
No.=25 No. =25
Chyle leakage No 23 (92.0%) 24 (96.0%) 0.355* 0.552 NS
Yes 2 (8.0%) 1 (4.0%)
Transient hypoparathyroidism No 20 (80.0%) 22 (88.0%) 0.595% 0.440 NS
Yes 5 (20.0%) 3(12.0%)
Perman anent hypoparathyroidism No 24 (96%) 25 (100%) 1.020* 0.312 NS
Yes 1 (4%) 0 (0%)
Transient RLN palsy No 23 (92.0%) 24 (96.0%) 0.355* 0.552 NS
0, 0,
Table 3 - Comparison between group A Yos 2 (8.0%) 1(4.0%)
(bi|atera| PCND) and group B Permanent RLN palSy No 25 (100%) 25 (1000/0) NA NA NA
(ipsilateral PCND) regarding Yes 0 (0%) 0(0%)
postoperative complications of the  P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
studied patients *: Chi-square test; *: Independent t-test; NA: Not applicable
Surgery, Gastroenterology and Oncology, 29 (3), 2024 255
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Figure 3 - Comparison between group A
(bilateral PCND) and group B

(ipsilateral PCND) regarding incidence 259
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thyroidism, permanent hypoparathyroidism transient
RLN palsy and permanent RLN palsy in group A than
group B with p-value = 0.552, 0.440, 0.312 and 0.552
respectively.

Fig. 3 shows comparison between group A (bilateral
PCND) and group B (ipsilateral PCND) regarding post-
operative complications. Chyle leak occurred in 2
(8%) and 1 (4%) in group A and B, respectively.
Transient hypoparathyroidism was recorded in 5
(20%) and 3 (12%) for group A and B, respectively.
Regarding permanent hypoparathyroidism, the
patient's percentage was 1 (4%) and zero for group A
and B, respectively. With respect, transient RLN palsy,
the percentage of patients were 2 (8%) and 1 (4%) for
group A and B, respectively. Also, permanent RNL
palsy patients were zero in both groups.
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The results show that the number of dissected
LNs and positive LNs in pathology were statistically
significant in group A than group B with P value 0.030
and 0.031, respectively.

The number of dissected lymph nodes in group A
(bilateral PCND) was greater than group B (ipsilateral
PCND), 9 and 7.64 LNs, respectively. The results exhibit
incidence of positive LNs in pathology in patients of
group A (bilateral PCND) was greater than group B
(ipsilateral PCND), 44 and 16 %, respectively.

Table 5 shows relation between size of tumor and
presence of positive lymph nodes in pathology among
the studied patients. The result reveals that there was
positive LNs in pathology in group of T2 (>2 cm but < 4
c¢m) more than T1 (< 2 cm). The difference was statically
significant between group of T1 and group of T2 where

Table 4 - Comparison between group A Group A Group B Test  P-value Sig.
(bilateral PCND) and group B (Bil. PCND)  (Ipsi.PCND)  value
(ipsilateral PCND) regarding No. =25 No. =25
postoperative histopathological data , of gissected LNs Mean = SD 9:227 764202 2237 0030 S
of the studied patients Range 7-18 4-11
Positive LNs in pathology No 14 (56.0%)  21(84.0%) 4.667* 0.031 S
Yes 11(44.0%) 4 (16.0%)
Tumor size T1 (< 2 cm) 13(52%) 14 (56%) 0.081* 0777 NS
T2 (> 2 cm but < 4 cm) 12.(48%) 11 (44%)
TI(=2cm) T2(>2cmbut=<4cm) Test  P-value Sig.
Table 5 - Relation between size of — - No. = 207 No. = i3 value*
tumor and presence of positive lymph Positive LNs in pathology No 23 (85.2%) 12 (52.2%) 6.445 0.011 S
Yes 4 (14.8%) 11 (47.8%)

nodes in pathology among the studied

patients
*: Chi-square test
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P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
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Table 6 - Relation of tumor size T (=2cm) T2 (>2 cm but =4 cm) Test P-value Sig.
with presence of ipsilateral positive No.=13 No. =12 value
LNs and contralateral positive LNs | gjjateral positive LNs No 10 (76.9%) 4 (33.3%) 4812* 0028 S
among group A (bilateral PCND) Yes 3(23.1%) 8 (66.7%)
Contralateral positive LNs No 13 (100.0%) 11 (91.7%) 1128 0288 NS
Yes 0 (0.0%) 1(8.3%)

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant

*: Chi-square test

P-value was 0.011. The percentage of positive lymph
nodes in pathology was greater in group of T2 than
group of T1, 47.8% and 14.8%, respectively.

Table 6 shows relation of tumor size and presence
of ipsilateral, contralateral positive LNs among group A
(bilateral PCND). In group of T1, presence of ipsilateral
positive LNs was more than presence contralateral
positive LNs among group A (bilateral PCND), 3 and
zero case, respectively. In group of T2, presence of
ipsilateral positive LNs was more than presence
contralateral positive LNs among group A (bilateral
PCND), 8 and one case, respectively. There was
statistically significant difference between group of T2
and T1, where the ipsilateral positive LNs were
greater in group of T2 than group of T1, 8 and 3 cases,
respectively and P-value was 0.028.

Table 7 shows presence of ipsilateral positive LNs
and contralateral positive LNs among group A (bilateral
PCND). The presences of ipsilateral positive LNs cases
were more than contralateral positive LNs among
group A (bilateral PCND), 11 and one, respectively.

The percentage of presence of ipsilateral positive
LNs was more than contralateral positive LNs among
group A (bilateral PCND), 44%and4%, respectively.

DISCUSSION

Approximately 80% of thyroid malignancies are
papillary thyroid carcinoma. Localized PTCs have a
highly favorable prognosis; almost 99% of patients
survive for five years. PTC is a lymphotropic tumor,
metastases to the neck nodes are a common presenta-
tion. In fact, up to 80% of cases have micrometastases,

Table 7 - Presence of ipsilateral positive LNs and contralateral positive LNs
among group A (bilateral PCND)

Group A (Bil. PCND)

Ipsilateral positive LNs No 14 (56.0%)
L Yes 11(440%)
Contralateral positive LNs No 24 (96.0%)

Yes 1 (4.0%)

Surgery, Gastroenterology and Oncology, 29 (3), 2024

and 20-50% of individuals have involvement in the
central neck compartment (5).

Management guidelines for patients with clinically
apparent nodal disease are in agreement, however
Prophylactic central neck dissection (PCND) in clinical
nodal negative (cNO) PTC patients is still up for
discussion (6).

As regard the demographic data of the current
study, the average age of the patients was (33.32 +
6.01), while in Kuo et al (7) the mean age of papillary
carcinoma patients was (48.8 £ 15.7) years in a retro-
spective study of 1206 patients.

Also, the sex distribution in our study was 88%
females and 12% males, which is close to Yildiz et al. (8)
who demonstrated that thyroid cancer incidence was
(17%) in males and (83%) in females in a retrospective
study of 1885 patients.

Post-operative complications in this study revealed
that chyle leak occurred in (6%) of all included patients,
but it was higher in bilateral PCND than ipsilateral
PCND, two and one case, respectively. This result was
not statically significant and all patients responded to
conservative management; low fat diet, orlistate and
sandostatin.

According to Delaney et al. (9), the development of
a Chyle leak is an uncommon but dangerous side effect
of head and neck surgery, especially when a low-lying
cancer is removed. It occurs in neck dissection about
2-8%.

Transient hypoparathyroidism in bilateral PCND was
more than ipsilateral PCND; 5 versus 3 patients. But, it
was not statistically significant. In addition, three
patients had transient RLN palsy that improved on
follow up after 5-6 weeks while no patients had
permanent RLN palsy.

Several studies have shown that ipsilateral PCND
has a lower complication rate compared to bilateral
PCND and equal oncologic results, it may be sufficient
for clinically node-negative PTC (10).

Ahn et al. (11) reported that all complications were
transient, all patients with hypoparathyroidism had
normal calcium test results within 6 months after
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surgery, and all patients with postoperative RLN injury
had no hoarseness within 6 months after surgery.

Yoo et al. (12) found that the patients who received
bilateral PCND had a higher incidence of transient
hypoparathyroidism, but other than that, the complica-
tion rate was the same for both groups.

On studying data from the published literature, the
majority of researches agree that ipsilateral PCND is
associated with identical short-term oncologic results
and a decreased risk of postoperative complications,
such as temporary hypocalcemia (13).

However, the results of the current study exhibited
that the number of dissected lymph nodes in bilateral
PCND were greater than ipsilateral PCND, which was
a statistically significant result. Additionally, post-
operative pathological results, the number of positive
lymph nodes was greater in bilateral PCND than
ipsilateral PCND.

Similar results were obtained by Yoo et al. (12) who
found that the mean number of lymph nodes removed
and of metastatic lymph nodes was higher in the
bilateral PCND group than the unilateral.

According to other research, routine bilateral PCND
for PTC staging could enhance locoregional manage-
ment and disease-free survival while lowering the risk
of long-term consequences (14).

In a study conducted by Raffaelli et al. (15), 25% of
the patients in this group who had bilateral PCND
had bilateral central node metastases. This result is
consistent with other released research that found 20-
50% of cases had bilateral central node metastases.
Also, they observed that one patient in the ipsilateral
PCND group developed a contralateral recurrence that
necessitated reoperation.

Indeed, our study revealed that T2 (>2 cm but < 4
cm) positive lymph nodes were shown to be more
numerous (47.8 %) than T1 (< 2 cm).

The majority of studies agree that a tumor larger
than 1 cm constituted a preoperative risk factor for
metastases to central lymph nodes. These characteris-
tics should be taken into account in relation to intra- or
postoperatively acquired lymphovascular invasion,
capsular invasion, and extrathyroidal extension (16).

A primary contention opposing PCND is the
probability of post-operative complications. Despite the
fact that PCND supporters have shown that, in the
hands of skilled surgeons, it may be performed without
additional morbidity or difficulties. Unilateral central
neck dissection has become a viable alternative to
bilateral central neck dissection in order to reduce the
risk of PCND-related complications.lpsilateral PCND
seems to be a promising, intriguing, and safe substitute
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for bilateral PCND, particularly for small (stage 1) PTC
(17).

According to the contralateral LNs metastasis in
bilateral PCND group, there was one patient had
contralateral LNs metastasis (4%) among this group,
who had tumor size > 2 cm but < 4 cm (T2). And no
patients had contralateral LNs metastasis in group of T1
(tumor size £ 2 cm).

Other authors found the similar result, rate of occult
contralateral LNs metastasis was 4.2% in bilateral
PCND group. They reported that there was a significant
correlation between contralateral paratracheal lymph
node metastasis and tumor size (> 4 cm) (12). Also,
according to Lee et al. (18) 6.8% of the PTC patients had
skipped metastasis to contralateral side.

Notably, though, in as many as one-fourth of the
patients, ipsilateral central neck dissection may indicate
a chance of missing contralateral metastases (15).

On pathologic examination, however, a significantly
greater proportion of patients in the bilateral PCND
group showed lymph node metastases. Finding such
tiny node involvement could lead to more accurate
tumor staging, even though its clinical significance is
uncertain (15).

Dobrinja et al. (19) reported that PCND lowers the
risk of local recurrence and increases long-term
survival, improving chances of cure through improved
TNM staging accuracy and more effectively RAl ablation
therapy stratification Additionally, as preoperative
imaging modalities are not always reliable when it
comes to lymph nodes of the central compartment,
PCND decreases the need for reoperation in central
recurrence, which may be associated with increased
morbidity.

To decrease the morbidity related to PCND, certain
authors have proposed a more restricted ipsilateral
central neck dissection as an alternative treatment for
patients with unilateral PTC (13,15).

CONCLUSION

The present study demonstrates no statically
significant difference regarding complication rate
between the two groups (bilateral PCND versus
ipsilateral PCND) as regard chyle leak, transient
hypoparathyroidism, permanent hypoparathyroidism,
transient RLN palsy and permanent RLN palsy.
Moreover, prophylactic central compartment lymph
node dissection detected more lymph node metastases
in bilateral PCND group. Bilateral PCND seems to be the
proper surgery for papillary thyroid carcinoma patients
especially who have tumor size more than 2 cm, in
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terms of not missing any contralateral LNs and thus
lowering the recurrence which require reoperation.
Unilateral PCND might be appropriate for PTC patients
who have tumor size less than 2 cm, given the low rate
of contralateral paratracheal node metastasis.
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