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PROF.	DR.	GÖKHAN	İÇÖZ
EGE	ÜNİVERSİTESİ TIP	FAKÜLTESI	GENEL	CERRAHİ

ENDOKRİN	CERRAHİSİ	BİRİMİ
DİFERANSİYE	TİROİD	KANSERİNDE	HANGİ	TEDAVİ?

NEREYE	KADAR?

Cerrahi	Felsefe

• Felsefe;	köken	olarak Yunanca	

• seviyorum,	peşinden	koşuyorum,	arıyorum anlamına	gelen	"phileo"	

• bilgi,	bilgelik anlamına	gelen	"sophia"	sözcüklerinden	türeyen	terimin	
işaret	ettiği	entelektüel	faaliyet	ve	disiplin.

AMAÇ

• Yüksek	riskli	hastalarda	
uygun	tedavi	ve	takibi	belirlemek

• Düşük	risk	grubu	hastalarda
‘’overtreatment’’	ın
potansiyel	zararlarını	minimuma	indirmek

Potansiyel	zararları	minimuma	indirmek

OPERE	ETMEMEK

Endikasyonu ve	Cerrahinin	Genişliğini	İyi	Belirlemek

Diferansiye Tiroid Kanserinde	
Tedavi	Seçenekleri

• Mikrokanserler
- AKTİF	İZLEM
- Tiroidektomi

• Tiroidektomi
- Total
- Hemitiroidektomi

• Lenf	Diseksiyonu
- santral	
- lateral

Aktif	İzlem	Düşüncesi	???

GEÇİCİ	 KALICI

RLS	FELCİ %4.1	 %0.2

HİPOPARA %16.7	 %1.6

• %66	hasta	T4	replasmanı ihtiyacı	duyuyor

• Cerrahinin	maliyeti	de	surveyansa göre	4	kat	daha	fazla

• Operasyonlar	Kuma	Hastanesinin	tecrübeli	endokrin	cerrahları	tarafından	...
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1993-1997 1998-2002 2003-2006 2007-2013 2014---

AS	vs	OP %30 %51 %42 %64 %88
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Abstract
Papillary thyroid microcarcinoma (PMC) is defined as papillary thyroid car-
cinoma ≤10 mm. Active surveillance of PMC without high-risk features,
such as clinical node metastasis, distant metastasis, and clinical evidence of
significant extrathyroid extension, was initiated in two Japanese hospitals
in the mid-1990s. This strategy was incorporated into guidelines in Japan
in 2010 and in the United States in 2015. In studies conducted by the two
hospitals, most PMCs grew very slowly or did not grow, and none of the pa-
tients during active surveillance showed distant metastasis or died of thyroid
carcinoma. Furthermore, none of the patients who underwent surgery after
progression signs were detected showed significant recurrence. Therefore,
we conclude that active surveillance should be the first line in management
of low-risk PMC, because it is safer and less costly than immediate surgery.
Active surveillance helps in avoiding adverse events of surgery and is an
economical strategy.
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Olası	trakea ve	RLS	invazyonu (BT>US)
MUTASYONLAR

• İİAB	‘de	TERT	saptanması	REKÜRRENS	FREE	SURVİ için	belirleyici;		triaj
için	faydalı	olabilir

• HASTALIKSIZ	SURVİ;		BRAF	(+)	veya	TERT(+)	hastalarda	düşüyor.	
Belirgin	düşüş	BRAF	ve	TERT(+)

BRAF V600E and TERT Promoter Mutations Cooperatively
Identify the Most Aggressive Papillary Thyroid Cancer With
Highest Recurrence
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A B S T R A C T

Purpose
To investigate the prognostic value of the BRAF V600E mutation and the recently identified TERT
promoter mutation chr5:1,295,228C!T (C228T), individually and in their coexistence, in papillary
thyroid cancer (PTC).

Patients and Methods
We performed a retrospective study of the relationship of BRAF and TERT C228T mutations with
clinicopathologic outcomes of PTC in 507 patients (365 women and 142 men) age 45.9 " 14.0
years (mean " SD) with a median follow-up of 24 months (interquartile range, 8 to 78 months).

Results
Coexisting BRAF V600E and TERT C228T mutations were more commonly associated with
high-risk clinicopathologic characteristics of PTC than they were individually. Tumor recurrence
rates were 25.8% (50 of 194;77.60 recurrences per 1,000 person-years; 95% CI, 58.81 to 102.38)
versus 9.6% (30 of 313; 22.88 recurrences per 1,000 person-years; 95% CI, 16.00 to 32.72) in
BRAF mutation–positive versus –negative patients (hazard ratio [HR], 3.22; 95% CI, 2.05 to 5.07)
and 47.5% (29 of 61; 108.55 recurrences per 1,000 person-years; 95% CI, 75.43 to 156.20) versus
11.4% (51 of 446; 30.21 recurrences per 1,000 person-years; 95% CI, 22.96 to 39.74) in TERT
mutation–positive versus –negative patients (HR, 3.46; 95% CI, 2.19 to 5.45). Recurrence rates
were 68.6% (24 of 35; 211.76 recurrences per 1,000 person-years; 95% CI, 141.94 to 315.94)
versus 8.7% (25 of 287; 21.60 recurrences per 1,000 person-years; 95% CI, 14.59 to 31.97) in
patients harboring both mutations versus patients harboring neither mutation (HR, 8.51; 95% CI,
4.84 to 14.97), which remained significant after clinicopathologic cofactor adjustments. Disease-
free patient survival curves displayed a moderate decline with BRAF V600E or TERT C228T alone
but a sharp decline with two coexisting mutations.

Conclusion
Coexisting BRAF V600E and TERT C228T mutations form a novel genetic background that
defines PTC with the worst clinicopathologic outcomes, providing unique prognostic and
therapeutic implications.

J Clin Oncol 32:2718-2726. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Papillary thyroid cancer (PTC) is a common endo-
crine malignancy that accounts for 80% to 85% of
thyroid malignancies.1,2 It can be classified further as
conventional variant (CPTC), follicular variant
(FVPTC), tall-cell variant (TCPTC), or one of a few
other rare variants, among which CPTC is the most
common. Although PTC is highly curable in gen-
eral, approximately 10% of patients are destined for
a progressive disease course with aggressive tumor
behaviors and high disease recurrence and mortality

rates.3-5 This wide spectrum of disease behaviors
often creates dilemmas in clinical risk stratification
and decision making for the management of PTC.
The aggressive group of PTCs poses a particularly
difficult prognostic and therapeutic challenge. It has
been suggested that novel molecular-based manage-
ment would help tackle this challenge,6 but the
molecular mechanisms, particularly the genetic
backgrounds, for the aggressiveness of this special
group of PTCs remain to be better defined.

Molecular-based risk stratification of PTC us-
ing BRAF V600E mutation has been proposed in
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Thyroid 2016;	26:901-10.

Progresif PMK’ların
Patolojik	Özellikleri US	ile	Pre–Op	

Triaj Mümkün	Mü	?
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Aktif	İzlem	Adayları	

• Özellikle	50	yaş	ve	üzeri
• 7mm’den	küçük	tm
• US’da

doku	içi	diseminasyon ve	
psammoma cisimleri	yok	ise

• Trakea komşuluğu	yok	ise
• Rekürren sinir	invazyon riski	yok	ise	
• BRAF	ve	TERT	mutasyonları	yok	ise

YAŞ 20 30 40 50 60 70

BÜYÜME % 48.6	 25.3	 20.9	 10.3	 8.2	 3.5	

Ben	izler	miyim	?

• Radyoloğum	

• Patoloğum	

• Hastam

• Meslektaşlarım

Opere Edersem	?

• Mikrokanserler
- Tiroidektomi
- Aktif	İzlem

• TİROİDEKTOMİ
- Total
- Hemitiroidektomi

• Lenf	Diseksiyonu
- santral	
- lateral

ATA	2015

TOTAL TİROİDEKTOMİ TOTAL	veya	NTT	veya	LOBEKTOMİ LOBEKTOMİ

DTC	>4	cm DTC	1-4	cm DTC	<1

Ekstra	tiroidal uzanım Ekstra	tiroidal uzanım	yok Ekstra	tiroidal uzanım	yok

Klinik	N1	veya	M1	 cN0 cN0

Düşük	riskli	DTC Boyuna	radyasyon	öyküsü	(-)

Ekip	RAI	tedavisini	gerekli	görür	
veya	hasta	isterse	TT

Aile	öyküsü	(-)

TOTAL		vs LOBEKTOMİ

• 23134	hasta	

• Hemi Tiroid.					vs Total	T.	+	RAI

• Rekürr.								2.8			vs 2.3

• 20y	survi %97.4			vs	 %96.8

• Hipopara TT	de	anlamlı	yüksek

• 228746	hasta	(	36	bin	HT)

• Hemi Tiroid.					vs Total	T.	

• Rekürr.								9,0			vs 7,4	(p:0,001)

• 10y	survi %95,7			vs	 %95,8

• Kalıcı	hipopara’da fark	yok
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Operasyona	aldım?

• Mikrokanserler
- Tiroidektomi
- Aktif	İzlem

• TİROİDEKTOMİ
- Total
- Hemitiroidektomi

• Lenf	Diseksiyonu
- santral	
- lateral

KILAVUZLAR	ve	SAD

• AMERICAN	TA	Sadece	T3- T4		tümörde
• BRITISH	TA

- Kanıt	yoksa	
- yaş	<45	
- Tm ≤4	cm	
- unifokal	Tm
- Klasik	PTC
- US	‘da	ETE yok	ise		YAPMA

• ESES	
- T3-T4 tümör	
- Yaş≥45	y.	veya ≤15	y.
- Kadın	hasta
- Bilateral veya	Multifokal tm
- Lateral LNM

•BTA;	bu	kriterler	dışında	
kişiselleştirilmiş karar	vermeyi	öneriyor.

•ESES	:	Bunlar	dışında	risk	
değerlendirilmesine	göre	karar	vermeli		
ve	bu	konuda	tecrübeli	cerrahlarla	
kısıtlanmalıdır.	

2015 2009

Santral Disseksiyon
• Terapötik olmalı (kuvvetli) Aynı B	öneri

Profilaktik santral diseksiyon

• Klinik	N0	ama T3/T4	tümör ya da	
lateral	LN	(+)	:	yapılabilir (zayıf)

• Klinik	N0	ve T1-T2	:	yapma (kuvvetli)

Aynı C	öneri

Terapötik Lateral	boyun diseksiyonu :
İİAB	ile metastaz tanısı varsa (kuvvetli) Aynı B	öneri

Santral	Alan	Diseksiyonu
(SAD)	

Temel	Amaç

• Atrigobülinemi sağlayarak	nüksü takip

• Bölgesel	kontrolü	sağlamak
• Hastalıksız	sağ	kalımı	arttırmak
• Genel	sağ	kalımı	arttırmak

• 181	Hasta;	
5	yıllık	takipte	fark	yok,	

• Artan	kalıcı	Hipoparatiroidi sorunu

• TTx+pCND
tekrarlayan	RAI	gerekliliğini	azaltıyor

• TG	seviyelerindeki	artış	
2.	doz	RAI	ile	tedavi	ediliyor.

• Prospektif randomize çift-kör	
164	hasta

• MİKRO	CA’da

• Hemi T.	± pCND

• Morbidite de	fark	YOK

• Ancak	
- rekürrens oranları
- rekürrens free survi de

de	fark	YOK
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• 100	hasta

• TT+	BilCCD vs TT+IpsiCCD

• IpsiCCD grubunda	Frozen
FS	(+)	ise	BilCCD

• FS 13/20	hastada	okkult LNM’nı saptadı
(overall	accuracy	85 %).	

• 7 LNM	FS	da	saptanamadı	5	
tanesi		micromet (≤2mm).

Frozen çözüm	mü?
1. Problemmikrometastaz
2. Frozen için	zaten	santral	alanı	

diseke ediyorsunuz

REKÜRRENS	RİSKİ	
ATA	2015

• cN0,	611	hasta (retrospektif)

• CLNM	%	37.5

• 5’den	fazla	ve	≥2 mm	 LNM;	%11.0	

Medicine	(Baltimore).	2019	Jan;98(1):e14028.
• Tek	merkez	prospektif çalışma

• 2010	– 2017;	96	cN0	hasta.

• 99mTc-nanocolloidal	albumin tracer ile	
sentinel LN	Bx

• SLN	saptanması	
• %	67;	sintigrafi
• %	45;	IO	gama	probe

• Yalancı	negatiflik	%	20

• SLN	Bx
düşük	saptama,	orta	derece	duyarlı	

• Faydalı	bulunmamış

DERLEMELER
• Sistematik	REW	(1990-2017)
• 14.725	hasta
• 1	RCT,	13	retro,	3	meta-analiz
• Okkult LNM	yaklaşık	% 50
• Okkült LNM	saptanması	PO	tedaviyi	
değiştirebilir;	
• adjuvan RAI	

• Lokoreginal rekürrens riski	belirsiz.
• Artmış	hipoparatiroidi	riski	

• 23 retro.+prospektif;	18.376 hasta
• Düşük	lokooregional nüks.

• Yüksek	Morbidite
- geçici	RLN	hasarı
- geçici hipopara
- Kalıcı	hipopara

• Karar, 
klinisyen ve hastaların ortak karar 

verme sürecinden sonra verilmelidir.

PCCND;	SONUÇ

• Okkult santral	LNM	sık

• Kılavuzlar	önermemekte

• Çoğu	düşük	risk	grubunda

• Lokal	rekürrens bir	risk	ama	düşük

• Survi avantajı	net	değil

• Hipopara belirgin

• ETE	mutlak	endikasyon

• Hastayla	konuş	???		

• Kendinizi	tecrübeli	görmüyorsanız	yapmayın

• Tecrübeli		iseniz	yapmamayı	düşünün	
Çünkü	IONM	şansınız	olduğu	sürece			
ikinci	cerrahi	ilk	cerrahi	kadar	güvenli

• RAI	tedavisi	erken	PO	daki ılımlı	TG	yüksekliği	için	
alternatif



4/6/22

6

Operasyona	aldım?

• Mikrokanserler
- Tiroidektomi
- Aktif	İzlem

• TİROİDEKTOMİ
- Total
- Hemitiroidektomi

• Lenf	Diseksiyonu
- santral
- lateral

• 2006	yılında	Proflaktik diseksiyon bırakıldı

• ≤	4	cm,	N0	/	N1a	hastada;	rekürrens-free surviyi arttırmıyor.

• Ekstratiroidal yayılım

World	J	Surg 2007;	31:	2085-2091.

KİME?	
İspatlanmış	Lenf	Bezi	Metastazına

• ULTRASON		???

• İİAB

• Tiroglobulin WASH	- OUT

©The Japan Endocrine Society

2020, 67 (2), 113-123

Original

Diagnostic values of thyroglobulin in lymph node fine-
needle aspiration washout: a systematic review and
meta-analysis diagnostic values of FNA-Tg
Xu-hang Zhu1), Jing-nan Zhou2), Yang-yang Qian1), Ke Yang3), Qing-liang Wen1), Qi-hong Zhang1),
Liang Xia4), Ming-hua Ge5) and Cai-xing Sun4)

1) Department of Head and Neck Surgery and Key Laboratory of Head & Neck Cancer Translational Research of Zhejiang Province,
Zhejiang Cancer Hospital, Hangzhou, 310022, People’s Republic of China

2) Department of Equipment, Zhejiang Cancer Hospital, Hangzhou, 310022, People’s Republic of China
3) Key Laboratory of Head & Neck Cancer Translational Research of Zhejiang Province, Zhejiang Cancer Hospital, Hangzhou,

310022, People’s Republic of China
4) Department of Neurosurgeon, Zhejiang Cancer Hospital, Hangzhou 310022, People’s Republic of China
5) Department of Head and Neck Surgery, Thyroid Surgery of People’s Hospital of Zhejiang Province and Key Laboratory of Head &

Neck Cancer Translational Research of Zhejiang Province, Zhejiang Cancer Hospital, Hangzhou 310022, People’s Republic of
China

Abstract. Thyroglobulin measurement in the needle washout after fine-needle aspiration (FNA-Tg) served as an important
measurement for suspicious recurrent or metastatic lesions. We conducted a pooled analysis to evaluate the diagnostic
accuracy of FNA-Tg and searched electronic databases for original articles in English from 1993 through 2017. Finally, a total
of 22 studies containing 2,670 lymph nodes (LNs) that enrolled participants with suspicious neck LNs during thyroid nodule
workup or papillary thyroid cancer (PTC) follow-up were included. In our analysis, the overall pooled sensitivity for FNA-Tg
was 0.91 (95%CI: 0.87–0.93), specificity was 0.94 (95% CI: 0.91–0.96). Meta regression revealed that the cutoff value and
status of serum Tg were sources of heterogeneity for sensitivity, and the cutoff value was source of heterogeneity for
specificity. Additionally, the cutoff value and status of serum Tg were sources of heterogeneity in the joint model. Subgroup
analysis about cut-off value showed that the choice of 1 ng/mL had highest sensitivity, 40 ng/mL had highest specificity. At
last, we arrived at the conclusion that FNA-Tg measurement had high specificity and sensitivity in the early detection of LNs
metastases from PTC by our meta-analysis. The technique was simple and could be recommended to apply in any FNA
facility, especially when LN were small-sized. Significantly, a better standardization of criteria for FNA-Tg detection and
cutoff value was required to provide useful data and to improve management of PTC patients in the future.

Key words: Thyroglobulin, Fine-needle aspirate, Papillary thyroid carcinoma, Lymph node, Meta-analysis

PAPILLARY THYROID CANCER (PTC) is the most
common histological type of thyroid cancer and has an
excellent long-term survival [1]. PTC is metastasized to
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regional lymph nodes (LNs) in 30%–80% of patients at
initial diagnosis [2]. Consequently, it is important to dis‐
tinguish benign reactive lymphadenitis from lymph node
metastasis, aiming to avoid over-treatments and make
diagnostic procedures expedient.

Nowadays, neck ultrasonography (US), as well as
ultrasound-guided Fine Needle Aspiration Biopsy (US-
FNAB), is a standard diagnostic modality by the guide‐
lines to detect early thyroid carcinoma and suspicious
lymph nodes (LNs) metastasis. US-FNAB should also be
used to evaluate cervical LNs in patients with thyroid
carcinoma after total thyroidectomy during follow-up
[3]. Although the neck ultrasonographic diagnosis of
node metastasis has higher accuracy, it is still hard for
doctors to evaluate enlarged nodes with complicated
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Diagnostic values of thyroglobulin in lymph node fine-
needle aspiration washout: a systematic review and
meta-analysis diagnostic values of FNA-Tg
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Abstract. Thyroglobulin measurement in the needle washout after fine-needle aspiration (FNA-Tg) served as an important
measurement for suspicious recurrent or metastatic lesions. We conducted a pooled analysis to evaluate the diagnostic
accuracy of FNA-Tg and searched electronic databases for original articles in English from 1993 through 2017. Finally, a total
of 22 studies containing 2,670 lymph nodes (LNs) that enrolled participants with suspicious neck LNs during thyroid nodule
workup or papillary thyroid cancer (PTC) follow-up were included. In our analysis, the overall pooled sensitivity for FNA-Tg
was 0.91 (95%CI: 0.87–0.93), specificity was 0.94 (95% CI: 0.91–0.96). Meta regression revealed that the cutoff value and
status of serum Tg were sources of heterogeneity for sensitivity, and the cutoff value was source of heterogeneity for
specificity. Additionally, the cutoff value and status of serum Tg were sources of heterogeneity in the joint model. Subgroup
analysis about cut-off value showed that the choice of 1 ng/mL had highest sensitivity, 40 ng/mL had highest specificity. At
last, we arrived at the conclusion that FNA-Tg measurement had high specificity and sensitivity in the early detection of LNs
metastases from PTC by our meta-analysis. The technique was simple and could be recommended to apply in any FNA
facility, especially when LN were small-sized. Significantly, a better standardization of criteria for FNA-Tg detection and
cutoff value was required to provide useful data and to improve management of PTC patients in the future.

Key words: Thyroglobulin, Fine-needle aspirate, Papillary thyroid carcinoma, Lymph node, Meta-analysis

PAPILLARY THYROID CANCER (PTC) is the most
common histological type of thyroid cancer and has an
excellent long-term survival [1]. PTC is metastasized to
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regional lymph nodes (LNs) in 30%–80% of patients at
initial diagnosis [2]. Consequently, it is important to dis‐
tinguish benign reactive lymphadenitis from lymph node
metastasis, aiming to avoid over-treatments and make
diagnostic procedures expedient.

Nowadays, neck ultrasonography (US), as well as
ultrasound-guided Fine Needle Aspiration Biopsy (US-
FNAB), is a standard diagnostic modality by the guide‐
lines to detect early thyroid carcinoma and suspicious
lymph nodes (LNs) metastasis. US-FNAB should also be
used to evaluate cervical LNs in patients with thyroid
carcinoma after total thyroidectomy during follow-up
[3]. Although the neck ultrasonographic diagnosis of
node metastasis has higher accuracy, it is still hard for
doctors to evaluate enlarged nodes with complicated

off value of 1 ng/mL had highest sensitivity, 40 ng/mL
had highest specifcity in our meta-analysis. Unfortu‐
nately, it was difficult to determinate a best cutoff value
for FNA-Tg based on the data we collected and statisti‐
cal methods.

Our meta-analysis had several potential limitations.
Firstly, the enrolled studies used different cutoff value
for FNA-Tg results and had many subgroups, possibly

Fig. 7  Fagan diagram evaluating overall diagnostic value of
FNA-Tg detection in papillary thyroid cancer patients. CI,
confidence interval. FNA-Tg, Measuring the concen‐
tration of thyroglobulin (Tg) in the washout fluid of the
needle used in FNA.

Table 2.1 Meta-regression of sensitivity

Sensitivity

Parameter Estimate (95%) Coef Z p > |z|

Cutoff value 0.84 (0.77–0.89) 1.65 –3.61 0.00

Number of LNs 0.90 (0.85–0.92) 2.19 –0.51 0.61

Status of serum Tg 0.81 (0.68–0.90) 1.45 –2.54 0.01

Number of Patients 0.88 (0.79–0.93) 2.01 –0.93 0.35

Country 0.90 (0.85–0.93) 2.16 –1.05 0.30

Dosage of normal
saline 0.90 (0.86–0.93) 2.23 –0.41 0.68

Assay of detecting
TG in washout fluid 0.90 (0.87–0.92) 2.18 –1.04 0.30

reducing the diagnostic accuracy and difficult to find a
best cutoff value for all situations. Secondly, we conduc‐
ted a retrospective study, and therefore, the selection bias
of the studies included in this investigation should be
considered in the interpretation of our results. Moreover,
our studies only included English articles; potentially rel‐
evant studies in other languages were excluded. Finally,
although authors independently reviewed the primary

Table 2.2 Meta-regression of specifcity

Specificity

Parameter Estimate (95%) Coef Z p > |z|

Cutoff value 0.97 (0.94–0.98) 3.48 2.97 0.00

Number of LNs 0.94 (0.90–0.97) 2.77 –0.16 0.87

Status of serum Tg 0.93 (0.85–0.97) 2.66 –0.36 0.72

Number of Patients 0.97 (0.92–0.99) 2.55 –0.55 0.59

Country 0.92 (0.89–0.95) 3.38 1.63 0.10

Dosage of normal
saline 0.92 (0.89–0.96) 2.60 –1.46 0.14

Assay of detecting
TG in washout fluid 0.95 (0.92–0.96) 2.90 –0.55 0.58

Table 2.3  Meta-regression of joint model

Joint Model

Parameter I-squared (95%) LRTChi p value

Cutoff value 89.5 (79.06–99.95) 19.05 0.00

Number of LNs 0.00 (0.00–100.00) 0.34 0.84

Status of serum Tg 72.46 (38.97–100.00) 7.26 0.03

Number of Patients 36.77 (0.00–100.00) 3.16 0.21

Country 66.31 (24.39–100.00) 5.94 0.05

Dosage of normal
saline 27.97 (0.00–100.00) 2.74 0.25

Assay of detecting
TG in washout fluid 4.31 (0.00–100.00) 2.09 0.35

Number of LNs: ≥100 vs. <100; Status of serum Tg: Presence vs.
Absence; Number of patients: ≥100 vs. <100; Country: Korea vs.
other countries; assay of detecting TG in washout liquid: CLIA vs.
IRMA vs. RIA; Dosage of normal saline: ≥1 mL vs. <1 mL.

Table 3 Subgroup analysis results about cutoff value.

Parameter Subgroup Sensitivity Specificity

Cutoff value  1 ng/mL 0.94 (0.91–0.96) 0.85 (0.78–0.90)

10 ng/mL 0.84 (0.76–0.89) 0.97 (0.94–0.98)

20 ng/mL 0.85 (0.77–0.90) 0.96 (0.93–0.98)

30 ng/mL 0.82 (0.73–0.88) 0.96 (0.93–0.98)

40 ng/mL 0.70 (0.56–0.81) 0.97 (0.94–0.99)
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Diagnostic value of cytology, thyroglobulin, and
combination of them in fine-needle aspiration of
metastatic lymph nodes in patients with
differentiated thyroid cancer
A systematic review and network meta-analysis
Yixin Xu, MDa,∗, Dapeng Wu, MDb, Wenting Wu, MDc, Jian Jiang, MDd, Cheng Xi, MDa, Nianyuan Ye, MDa,
Yibo Wang, MDa, Xuezhong Xu, MDa

Abstract
Background: To investigate the diagnostic performance of cytology (fine-needle aspiration cytology [FNAC]), thyroglobulin (fine-
needle aspiration thyroglobulin [FNA-Tg]), and combination of them in the washout of fine-needle aspiration for those patients who
have suspicious metastatic lymph nodes of differentiated thyroid cancer.

Methods: Databases, including PubMed, EMbase, Web of Science and Cochrane Library were searched up to June 2019. The
quality assessment of diagnostic accuracy scale-2 was used to conduct quality assessments, and publication bias was evaluated
using the Deeks funnel plot. STATA version 14.0 was used to perform the meta-analysis.

Results: A total of 2257 patients with 2786 samples of suspicious metastatic lymph nodes of differentiated thyroid cancer were
included in the meta-analysis. The results showed that the diagnostic value for detecting lymph node metastasis of differentiated
thyroid cancer was as follows: combination of FNAC and FNA-Tg>FNA-Tg>FNAC. All differences of superiority among them are
statistically significant. The sensitivity of the combination was 0.968 (95% confidence interval [CI]: 0.942–0.983), the specificity was
0.932 (95% CI: 0.856–0.969), the diagnostic score was 6.036 (95% CI: 4.892–7.181), the diagnostic odds ratio was 418.424 (95%
CI: 133.167–1314.729), and the score of summary receiver operating characteristic was 0.99 (95% CI: 0.97–0.99).

Conclusions:The combination of FNAC and FNA-Tg is an excellent procedure in diagnosis of lymph nodes metastasis of patients
with differentiated thyroid cancer, which should be highly recommended.

Abbreviations: CI = confidence interval, DOR = diagnostic odds ratio, DTC = differentiated thyroid cancer, FN = false-negative,
FNAC = fine-needle aspiration cytology, FNA-Tg = fine-needle aspiration thyroglobulin, FP = false-positive, LN = lymph node, LR =
likelihood ratio, NLR= negative likelihood ratio, PLR= positive likelihood ratio, QUADAS= quality assessment of diagnostic accuracy
scale, RDOR = relative diagnostic odds ratio, SROC = summary receiver operating characteristic, TgAb = antithyroglobulin, TN =
true-negative, TP = true-positive, US = ultrasonography.

Keywords: diagnostic value, differentiated thyroid cancer, fine needle aspiration, lymph nodes metastasis

1. Introduction

Differentiated thyroid cancer (DTC) is the most common
endocrine cancer, with ninth place for incidence and mortality
rate from 0.4% to 0.5% in both men and women,
worldwide.[1] Among them, the papillary cancer accounts for
about 70%.[2] The widely accepted risk factor for thyroid
cancer is ionizing radiation, especially when exposure is in
childhood. Meanwhile, other factors (obesity, smoking,
hormonal exposures, and environmental pollution) might also
play a specific role in the occurrence and development of
cancer.[3]

Patients with DTC generally have a good prognosis, especially
those with low-risk disease. The recurrence rate is only 2.8% in
patients who received curative surgery in the initial therapy.[4]

Nevertheless, the metastatic rate of cervical lymph nodes (LNs)
is up to 15% in DTC patients.[5] Therefore, long-term follow-up
for patients with DTC, especially those with high-risk, is
strongly recommended. In clinic, LNs metastasis was always
detected by ultrasonography (US).[6] However, this technique
distinguishing benign from metastatic LN is highly depended on
the experience of the doctor, which was considered to be
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inaccurate.[7] Therefore, US-guided fine-needle aspiration
cytology (FNAC) is recommended for histological diagnosis
of the LN metastasis for patients with DTC both before and
after thyroid surgery.[8] In some instances, the tissue material is
inadequate for degeneration and cystic changes. As a result, the
sensitivity of FNAC is not satisfactory enough, which varies
from 75% to 80%.[9]

Measurement of thyroglobulin in the washout of fine-needle
aspiration (fine-needle aspiration thyroglobulin [FNA-Tg])
has been proved to be an additional tool for diagnosis of
LN metastasis of DTC, especially for those inadequate
material of FNAC.[10] Several studies have demonstrated that
FNA-Tg increases the sensitivity of FNA-C in identifying
LN metastasis of DTC.[11,12] However, a combination of
FNAC and FNA-Tg can statistically improve the diagnostic
accuracy of LN metastasis of thyroid cancer is still lacking in
evidence. Whether this combination could be used routinely is
unknown.
In this study, we aimed to determine the value of FNAC, FNA-

Tg, and combination of FNAC and FNA-Tg for diagnosis of LN
metastasis of DTC.

2. Methods

2.1. Literature search strategy

A systematic literature search was performed using PubMed,
EMbase, Web of Science, and Cochrane Library (until June 30,
2019). In each database, the following terms were combined as
keywords: (thyroglobulin) and (“fine needle” or “fine-needle” or
“fine needle aspiration” or “fine-needle aspiration”) and
(thyroid) and (cancer or tumor or carcinoma). All articles
sections, including abstracts, studies, and references were
reviewed carefully. Articles in the reference list were screened
to identify any potentially relevant studies.
This study was conducted in accordance with guidelines of the

1975 Declaration of Helsinki. The study and protocol were
designed with approval from our institutional review board.

2.2. Inclusion criteria

The inclusion criteria were as follows:

(1) patients with DTC;
(2) LNs were detected by FNA biopsy before or after

thyroidectomy;
(3) cytology of FNA material and thyroglobulin level of FNA

washout were measured simultaneously;
(4) gold standard was the final pathology.

2.3. Exclusion criteria

The exclusion criteria were as follows:

(1) articles that reported case reports, reviews, letters, and
comments;

(2) studies that did not provide precise number of benign or
metastatic LN samples according to the classification
standard of FNAC, FNA-Tg, or combination of FNAC
and FNA-Tg; and

(3) non-English publications.

If 2 studies were reported by the same institution, the one with
the smaller sample size was excluded.

2.4. Data extraction and quality assessment

All studies were carefully reviewed. Data were extracted from
each study by 2 independent researchers, including study ID (first
author’s name and publication year), country, the absolute
number of patients and LN samples, gauge of fine needle,
measurement of FNA washout, thyroid cancer type, cutoffs of
FNA-Tg, absolute number of true-positive (TP), false-positive
(FP), false-negative (FN) and true-negative (TN) test results and
concomitant sensitivity, specificity and diagnostic accuracy. The
absolute numbers of TP, FP, FN, and TN test results were
retrieved from the articles. If the data were not available, e-mails
were sent to the corresponding author to ask for complete data
for meta-analysis. Any inconsistencies between reviewers were
resolved by a third investigator through discussion.
The quality assessment of diagnostic accuracy scale-2 (QUA-

DAS-2) was used to assess the quality of included diagnostic
studies.[13] The QUADAS-2 evaluates studies based on patient
selection, index test, reference standard, and flow/timing. The
results were categorized into low/high/unclear about each domain.

2.5. Outcomes of interests

First, combined sensitivity, specificity, positive likelihood ratio
(PLR) and negative likelihood ratio (NLR) were calculated
among FNAC, FNA-Tg, and combination of FNAC and FNA-
Tg. Meanwhile, diagnostic score and diagnostic odds ratio
(DOR) and summary receiver operating characteristic (SROC)
were examined. Finally, 3 diagnostic tests were compared to
identify the optimal method.

2.6. Statistical analyses

We used STATA software version 14.0 (StataCorp, College
Station, TX) to perform the meta-analysis. Heterogeneity among
studies was tested using Cochran Q and Higgins’ I2 statistics.[14]

For each article, we constructed data of TP, FP, FN, and TN into
a 2!2 contingency table. The sensitivity, specificity, PLR, NLR,
diagnostic score, and DOR were pooled and combined with their
95% confidence interval (CI) using the bivariate mixed-effects
regression model. According to Moses–Littenberg method,
SROC curves with pooled sensitivity and specificity were
estimated.[15] 0.5 was added to each cell in the table to avoid
the calculation problem by having 0 values. The score of SROC
was defined as excellent (≥0.97), very good (0.93–0.96), good
(0.75–0.92), and reasonable (<0.75), respectively.[16]

PLR above 5 and NLR 0.2 below were considered to provide
strong diagnostic value.[17] The post-test probability, calculated
with likelihood ratio (LR), based on Bayes theorem, was used to
evaluate clinical utility of diagnostic test.[18] Pretest probability=
prevalence of target condition. Post-test probability= LR!
pretest probability/([1-pretest probability]! [1 " LR]).[19] Diag-
nostic value between each 2 tests was compared using relative
diagnostic odds ratio (RDOR) based on multivariate meta-
regression.[20,21] Publication bias of included studies was
estimated using the Deeks funnel plot. A result was defined
statistically significant with P< .05.

3. Results

3.1. Search strategy

After searching, 534 articles were identified in PubMed, 1234 in
Embase, 449 in Web of Science, and 6 in Cochrane Library.
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Central compartment management in patients with papillary thyroid cancer presenting
with metastatic disease to the lateral neck: Anatomic pathways of lymphatic spread
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ABSTRACT: Background. Papillary thyroid cancer (PTC) occasionally
presents with metastases to the lateral neck, without clinically evident
disease in the central neck. These cases may ultimately manifest as
either skip metastases to the lateral compartment or as occult metasta-
ses in the central compartment.
Methods. This is a retrospective review of 80 patients with PTC with
metastases to the lateral cervical lymph nodes treated from 2006 to
2015. Photographs of the cadaveric dissections were used with permis-
sion from the author. Schematic illustrations were created to highlight
lymphatic drainage pathways.

Results. The rate of skip metastasis in this cohort was 5%. Clinical evi-
dence of central neck disease did not predict the pathologic status of the
compartment.
Conclusion. PTC rarely spreads to the lateral neck without depositing metas-
tases within the central neck. This finding is supported by the anatomic path-
ways for lymphatic spread, not previously highlighted in the English literature.
VC 2017 Wiley Periodicals, Inc. Head Neck 39: 853–859, 2017

KEY WORDS: central compartment lymph nodes, lateral compart-
ment lymph nodes, neck dissection, skip metastases, prophylactic
neck dissection, papillary thyroid cancer, lymphatic pathways

INTRODUCTION
Pathologically positive central compartment lymph nodes
(CCLNs) are commonly found in cases of papillary thy-
roid carcinoma (PTC). The reported incidence of ipsilater-
al CCLN metastases ranges from 60% to 83% of cases of
unilateral PTC.1,2 The performance of a neck dissection
as part of the treatment of PTC is intended to improve
regional control rates and improve the efficacy of radioac-
tive iodine remnant ablation and adjuvant therapy.
Removal of the metastatic lymph nodes also facilitates
the monitoring of serum thyroglobulin levels as a marker
for disease recurrence.3

The management of CCLN when there is no evidence
of metastatic disease on preoperative workup is not yet
firmly established. The 2015 American Thyroid Associa-
tion (ATA) guidelines recommend consideration of pro-
phylactic CCLN dissection (ipsilateral or bilateral) in the
event of large tumor size or clinical involvement of the
lymphatics in the lateral neck. These recommendations
are rated as weak and are based on low-quality evidence.4

In this study, we present a cohort of patients with PTC
metastatic to the lateral neck lymph nodes, and describe
the incidence of central compartment disease. The impli-
cations of “clinically evident” central neck metastases are
addressed as they relate to the pathologic findings. We

highlight the limitations of preoperative imaging and
intraoperative palpation in recognizing metastatic lymph
nodes in the central compartment. The pathways of lym-
phatic spread from the thyroid are highlighted using
cadaveric anatomic dissections. The anatomic study of the
lymphatic channels in the central neck, with this level of
detail, has not been previously published in the English-
language literature.

MATERIALS AND METHODS
After institutional review board approval, we conducted

a retrospective review of consecutive, previously untreat-
ed patients with PTC metastatic to the lateral neck. Medi-
cal records of patients treated at a tertiary care institution
between June 2006 and October 2015 were reviewed.
Patients with both clinically evident and clinically unin-
volved CCLN were included in the analysis. All patients
underwent total thyroidectomy for resection of the prima-
ry tumor, unilateral or bilateral selective neck dissec-
tion(s) comprising levels II, III, and IV, and a bilateral
central compartment neck dissection. Patients with a path-
ologic yield of fewer than 5 negative lymph nodes in the
central neck dissection specimen were excluded from
analysis to avoid the potential error of inadequate sam-
pling. Those with fewer than 5 lymph nodes total, but at
least 1 positive lymph node establishing the disease sta-
tus, were included. All patients reviewed had either 1
positive node or greater than 5 negative nodes removed,
so no patients were ultimately excluded because of the
dissection criteria.

*Corresponding author: L. L. Dos Reis, Thyroid, Head and Neck Cancer
Foundation, 10 Union Square East, Suite 5B, New York, NY 10003.
E-mail: ldosreis@thancfoundation.org
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