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The Zuckerkandl's Tubercle is a Useful Anatomi-
cal Landmark for the Detection of Both the
Recurrent Laryngeal Nerve and the Superior
Parathyroid during Thyroid Surgery

Ji-Sup Yun, M.D., Jong Ju Jeong, M.D.", Yong Sang
Lee, M.D.", Kee Hyun Nam, M.D.", Woong Youn Chung,
M.D.", Hang Seok Chang, M.D." and Cheong Soo Park,
M.D."

Purpose: Zuckerkandl's tubercle (ZT) of the thyroid gland
is a well-documented anatomical structure. This study eval-
uated the anatomical relationship of the ZT in terms of the
recurrent laryngeal nerve (RLN) and the superior para-
thyroid gland (SP).

Methods: The study included 325 patients (ten patients with
benign tumors and 315 patients with malignancies) who un-
derwent thyroid surgery between February and June 2007.
Tubercles were classified according to size: Grade 0
(unrecognizable), Grade | (< 5 mm), Grade Il (6~10 mm)
and Grade lll (>10 mm). The incidence and size of the
ZT and its positional relationship to the RLN and SP were
investigated during thyroid surgery.

Results: ZTs were identified in most patients (right thyroid
89.3%, left thyroid 85.6%). The percentageof tubercles ac-
cording to grade and location was as follows: Grade 0, right
thyroid 10.7% and left thyroid 14.4%; Grade |, right thyroid
7.9% and left thyroid 11.1%; Grade II, right thyroid 43.5%
and left thyroid 38.5%; Grade |ll, right thyroid 37.9% and
left thyroid 35.9%. The most common RLN course was in
a groove between the ZT and the main body of the thyroid.
Most of the SPs are situated cranial to the ZTs and were
located at the 1 or 2 o'clock position (96.1%) in the left
thyroid and at the 10 or 11 o'clock position (95.2%) in the
right thyroid. A greater distance between the ZT and the
SP was seen with a decreasing size of the ZT.
Conclusion: The ZT was identified during most thyroidec-
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tomies, and there was a constant relationship between the
ZT and either the RLN or SP. Therefore, identification of
the ZT and an understanding of the relationship between
the ZT and either the RLN or SP are essential for the per-
formance of safe thyroid surgery. (Korean J Endocrine Surg
2007;7:237-241)
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nerve, RLN), 447444 (superior parathyroid, SP) 7}+¢] 3| &
S Aol dial] Haglont, HE7HA A AAlE
Al B Eo|FFARE HEST] S8 sFA AEEA
ZTE o] &% & Qe Wi E LollAat o] k49
GFoA = FFol A9 aAH Qle] viEAl L
slehar FAslr| 2 gkt (10) ol B Al 2T} B Fol 7417
o] FAlel| gt B Al QloighAwt, dAA7EA] ZTS 4
T3 5k BAE AFA R BRd Haes A
-3k A olct. ool AAFEE ZTE] | HE
K, 53] 5Fo| F AR A4y

9 A7)
So] Aeke BFuo o] ZA4ste] A 44

REEEE

AZZA 297k YA FoprnA sl



238 [HEHH=HIQIMSISIXI - K7 & K4S 2007

A : .
Right thyroid

ZT

A
v

Right thyroid

Fig. 1. The measurement of ZT size (A) and classification of relationship between the ZT and the RLN (B). H = height; W = width;

= Type A (posterior surface of the ZT); b =
of the ZT); D = Type D (lateral to the ZT).
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Fig. 2. Clock-face location of the SP (4 cases behind the ZT
(Right, 2; Left, 2) and 1 case on the anterior surface of
the ZT (Right) were excluded from this figure).
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Type B (anterior surface of the ZT); ¢ =

Type C (passes through parenchyma

Table 1. Grade of ZT

Grade (%)
P value
0 1 1I 111
Right 30 22 122 106
(n=280) (10.7) (7.9) (43.5) (37.9) 0.127
Left 39 30 104 97 ’

0=270)  (14.4) (11.1) (38.5)  (35.9)

Type B: anterior surface of ZT, Type C: pass through paren-
chyma of ZT, Type D: lateral of ZT) (Fig. 1). 53| Type D]
73e Zre] BAAL AT 495 DIoR, HAH 1

o2 %32 D22 TSI

%E—%}%ﬁ% ZToNA A]ﬁ]lﬂg—oo Ao 9% 9 AL =

019 St 34 21 A0l T A%, 04 A4
°§ o] Agt 7, el A e 427 ¥ A (nodularity)©]
Pe AT F4 A ALfsisict.

EAgHE] H AL SPSS 12.0 (2003 SPSS Inc. Chicago,
Illinois, U.S.A.)& o] &3slo] Aelslg o, vla & 7+e &
AL Chi-square test 2 1ndependent sample’s t-testS A&}
ek PEE 005 Wwke {0 FEoR skqich

1) YA BN © z19 HEEY 53

A 22} 3250019] W Bl 169 (41 :284), HHF A
2 4704149, 17~714A)G ek A3 HZ = 744 ok
& 109, A 3159019 e, A A Zﬂ Hele A4
AE 2519, FAAE 74 336, +F 413
ZTe 374 WA 276 iebe 45 Al #4=%
95.1% (270/284), %2 96.0% (280/292)cl|4] FE=E 1L, o]
= Z9 AR BEE AL 912% (22925D)¢c HF =
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71+ #FZ 8.5%5.7 mm, = 9.5%6.8 mmAt}. ZT Gradet
#Zo0| Grade 0 14.4% (39/270), Grade I 11.1% (30/270),
Grade 1 38.5% (104/270), Grade III 35.9% (97270)} 3, $-Z
2 Grade 0 10.7% (30/280), Grade 1 7.9% (22/280), Grade II
43.5% (122/280), Grade III 37.9% (106/280)%.t}. Grade &

3, F52 vlagdls o SATHY Hol= $A3lch(Table
D).

2) 7278t EE0|2FMHY 2

RLN®| 38 HZ+= ZT Grade 0= Al9|s}a 2 Type
A, 90.9% (210/231); Type B, 0.4% (1/231); Type C, 0% (0/
231); Type DI, 52% (12/231); Type D2, 3.5% (8/231)QA 1,
$-22 Type A, 92.8% (232/250); Type B, 0.4% (1/250); Type
C, 0% (0/250); Type D1, 4.8% (12/250); Type D2, 2.0%
(5125002 2, %] Aol= YA rh(Table 2). ZT] =o]oll
w2 HEZolFFAA Y 3 ARE vlas] By 7T F

Table 2. Type of RLN

o|7} Y& Type D7} Ukas & & AR chP<0.001)
(Table 3).

3) ZTQ MEZIAMO| BHA|

Grade I 0|49 ZTE 7|5F o2 235 449 A&
7]+ & 31 #(tracheoesophageal groove)s %2 2
A wkeko] 13.4% (31/231), 24 W3k 82.7% (191/231), 34| #F
gk 3.0% (7/231)9.2, 240](0.9%)= ZT FHoZ o] U
th 922 8A] "hgFo| 0.8% (2/250), 941 WHEF 2.8% (7/250),
104] W3F 81.6% (204/250), 1141 ¥3F 13.6% (34/250)1] %)
11, 2611(0.8%)E ZT FH ol A, 16](0.4%)%= ZT Aol A T
45 rkFg 2). FEAAAT 719 AL 2 47t
89.2% (206/231), 87.6% (219/250)0l14] ZT<} o9, 5
mm "% WolA A= 82% (19/231), 10.4% (26/250), 5
mm ©]4 WolZ = 2.6% (6/231), 2.0% (5/250)% =},
39 xol= glodth(Table 4). ZT2] vl ulE R34
Azke] 7445 vlael] 2 ZTo] vu]7t

Zz0
EFSTE gol @

Type (%) Table 4. Distance between the ZT and the SP
P value
A B C D1 D2 Distance (%)
. P value
Right 232 1 0 12 5 0 mm <5 mm >5 mm
(n=250) 92.8) (0.4) (4.8) 2.0) 0.787
Left 210 1 0 12 8 ’ Rt. (n=250) 219 (87.6) 26 (10.4) 5 (2.0) 0483
(n=231) (90.9) (0.4) (5.2) (3.5) Lt. (n=231) 206 (89.2) 19 (8.2) 6 (2.6) ’
Table 3. Relationship between the ZT and RLN
ZT height
<5 mm 6~10 mm >10 mm
Right (n=85) Left (n=96) Right (n=119) Left (n=116) Right (n=46) Left (n=19)
A 75 (88.2%) 78 (81.3%) 112 (94.1%) 115 (99.1%) 45 (97.8%) 18 (94.7%)
B 1 (1.2%) 1 (1.0%) 0 0 0 0
Type of RLN C 0 0 0 0 0 0
D1 6 (7.1%) 9 9.4%) 5 4.2%) 1 (09%) 1 22%) 1 (5.3%)
D2 3 (3.5%) 8 (8.3%) 2 (1.7%) 0 0 0
Table 5. Relationship between the ZT and the SP
ZT width
<5 mm 6~10 mm >10 mm
Right (n=21) Left (n=30) Right (n=123) Left (n=104) Right (n=106) Left (n=97)
0 11 (52.4%) 14 (46.7%) 109 (88.6%) 99 (95.2%) 100 (94.4%) 92 (94.8%)
Distance <5 mm 9 (42.8%) 10 (33.3%) 11 (9.0%) 4 3.9%) 5 4.7%) 5 (5.2%)
>5 mm 1 (4.8%) 6 (20.0%) 3 24%) 1 (0.9%) 1 (0.9%) 0
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Table 6. Incidences of Zuckerkandl’s tubercle (n: sides)

Pelizzo et al.*

Hisham and Aina®

Yacin et al.’ Present study

Grade 0 24/104 (23%) 19/96 (19.8%) 11/80 (13.8%) 69/550 (12.5%)
Grade 1 9/104 (8.6%) . 17/80 (21.2%) 52/550 (9.5%)
Grade I 56/104 (53.8%) 24/96 (25.0%) 42/80 (52.5%) 226/550 (41.1%)
Grade 1II 15/104 (14.4%) 53/96 (55.2%) 10/80 (12.5%) 203/550 (36.9%)
o1& PSS & F ATHP<0.001) (Table 5). FE 7l 2 AREL ZT F9lolA 9 5 Eo] £ 74l
el F¥ ZPEZF Fig 14 o] Eiretsit.
o 3=|- AE AL L Z A9 vk o 7 ol slo] 48] A)
ollA 71dstez, ZToh A S 2A7 o FH
A 7€ Al ol T4 Fdde HE2S W AB¥A S ZdEvh@) Chevallier 52D A9 BES
Eulegte e 4 FAAolg. & F o] FREY £ At 73 A E= 775 Z=ck SPe Yubge® 7T
ol Zadvp F7HHQ X8 A Aol el & 9] F(cranial portion)oll, 5| Fo]$F417d 2 shahdAl S
Aol ghe] Ao] YolAA Hek(n) 1 BR, kA% 2 9o el fiXekar sl ZT v]H(caudal por-
A FEs ddlAe A Fuel B AT g R tion), FEOlFFAAT AT Akl X3

Z wolol] gt Fi3t o]zt F st

ZHAA L wkAskA o 7 Folel ) (median anlage)Q]— =
% 7](lateral anlage)ollA] 7|4 gte), FA7]= o] EAZ(fol-
licular cel) 2 FA = 5 K912 A (base of tongue)oll
X8k wiF(foramen cecum)?] ¥ Aol A 7|hsto] 7
5 Foke wet shdeto] A A &5 dREE
& AAsE T4 A (median thyroid)ye A3 slAl =
th(12) 7= 48 == 58 AR (branchial cleft)ol] A
&Aoo 2 7|fsle] F A A (ultimobranchial body)E 34
st A 5= 7 Tk AR A RellA @ ehU3) o]
ul FAAE AL Sl AXEA FE A
(lateral thyroid)S A stA ==, 244 Ax A9 1~
30% 5 XA sl X173 54 (neural crest)oll A 7] 43k o] £
C Al Z(parafollicular C cell) 2 A Eth.(14) o] 8] A S
23 7L o] zTol)

7Bl E]Eo]* TAZAE 7|29k 2uF Wl §x]sta
Z(cephalad)< SRkl 7h F(thoracic inlet) <4 7
W ol A %?ﬂﬁ}cﬂ ZT9} 3334 Aol 9] ALk (groove)
< A w2l el Hligament of Berry) £]&& FIsto] w4
9l - (cricopharyngeal muscle) oFlollA FFZ o]yt
th(6) A FE A HE|FFAR E4S 4t
Al AEH o2 AR HFo] 37 47 AAE qtelst
o] =ZA7]e Wil A&E 2 k(s 16) 2, A7
Ful ] e} kgl A7 ¥ "3 (vasa nervorum) S 2}
wkslo] A XA 7S o] Hneuropraxia) S ZHsH7 = 8k
th(7) B2 ATAES TE T HEIF TS BES
7] 918 Sl H-A A EZ Simon’s triangles ©]-&317] 913l
A T Wl M F, ZT S99 A Ko
3l $kvh(4,5,11,17-20) L}, ZToll #3t Bl Aol A
ok glo] gk E|Fol A1 2] HA th3t AHAISE &

Nl

th(5,21) AEAAA L Aol gk AzLE2] AlANEE &
Foll A #ZF 96.1%, = 952%2] AH3HdAde] z19 +
F(FH= 1,24, 75 10, 114] W3kl s1Askar glof A 7]
& Bl o] YA PAIE s & T Uk ZToll
3t 7]E2] K304 = Grade 1 ] 42| ZTo] 77~86.2%0ll
Al A= a1, B odFol| A= 87.5%0114 EHlE 5 it
(Table 6).

stelgl ZT % A ’—F%Bl sy Axe A gt
% drelsfiof b, ZT2] F53}
lﬂﬁ 545°1$%ﬂ7§, *J%%“ A3t QR Felolng
U 22 wtele Fsljob ghv}h HEol 374174 92.1%
(443/481)7} Type AZ 2HQIE|¢l L 017} 6 mm o] 4+l ZT
7} AA Type A9 65.5% (290/443)5 AAsl2 2, Fo]7}
6 mm ] ZT+= 4 ZT sh-of 4 Ape] &g 1t
gallA A% =& A=alof g} vk Type A, B7F obY
3 =E% 779 Fo]7} 10 mm o]l Type DY 7HsA
o] 944% (34/36)°| =& ZT9| HAA FZol|A] 4175 Zo}
o ghr}, AFEZEAA L 956% (460/481)0114] 1~24] B 10
~114] Aolof] $xste g 7Te] FZol|A] Zolo} g}, ZT
o} AR 42 219 Yn|rt F75 EoldAY
5 mm vk 7HAS ¥la, 719 Yu|7h ALS4E 5 mm
o] "ol e EArkP<0.001). 1T EE, =FE ZT
o] Yu]7} 6 mm o] deolebd ZT 3]uhg vteld wi iy A
AL HEol frosfiof & Zlojtt.

4 =

ZTT 85.6% ~

89.3%0°l1 A Grade 1 o|Ao & 2% 9L,
Fo|F 4173
o

5 3w RS DY BAE fA%T
9T & F Uolh 2R, YA FE A ZTE HE
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