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Table 1. Demographic and anatomic characteristics of cadavers
who underwent dissection for tracheotomy.

Gender Age A(mm) B C(mm) D(mm)
#1 M 64 1281  3-4"ing 1003 901
#2 F 31 2100 3-4"ing 895 1039
#3 M 69 1888 3-4"ring  11.62 9.02
#4 F 90  20.12 3-4"ring 942 9.85
#5 F 66 1908 3-4"ing 1156  11.68
#6 M 81 3733 4-5"ring 537  11.92
#7 M 63 2174 3-4"ring = 742 9.89
#3 M 89 2527 3-4ing 693 6.56
#9 M 57 2656 3-4™ing 9.6 1344
#10 F 88 1845 3-4™ing 901 1354
#11 F 92 2072 3-4"ing  6.18 936
#12 M 60 2662 3-4"ing 751 9.62
#13 M 92 21.12 3-4"ing 9.6 8.98
#14 F 88 2064 4-5"ring 567 1199
#15 M 79 2472  4-5"ing 1816 1275
#16 M 52 2026 3-4"ing 5.2 941
#17 F 91 2007 3-4"ing 10.12 1091
#18 M 82 1613 2-3"ring  7.56 6.73
#19 M 81 1607 2-3"ring 851 1005
#20 F 90 2083 3-4™ing 586 1145

A. distance between cricoid cartilage to the lower margin of thyroid isthmus
B. the level of thyroid isthmus lower margin compared with the number of
tracheal ring

C. movability of thyroid isthmus

D. maximal widened distance between the lower margin of upper tracheal
cartilage and the upper margin of lower tracheal cartilage
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Fig. 1. Schematic illustration of variables used in this study. Figure shows distance between cricoid cartilage to the lower margin of thyroid
isthmus (A), the level of thyroid isthmus lower margin compared with tracheal ring number (B, dotted line), movability of thyroid istchmus
(C), maximal widened distance between the lower margin of upper tracheal cartilage and the upper margin of lower tracheal cartilage (D).

Stof 2a A% A 71BAAT ABL % A8 1
A AAE AT = A=A FRlstr] 38l 1341z
ol A AT welly Y A BAT MBS 3
oFshsich(Fig. 1B). oI% W7 LAAES ofd) 9712
A7t A7 Fagt nEldizt ofd A, I E
S A g Yokt 9N welelde B2Y 4
UeA AFES Felstr] Qs FAEEEY 7H54 (Fig.
10% BT, bR, of AN ARl &
BN AT Al 7| BEANE LS e SRS 33T QE
o] RS Zlsty] sl A A F HojR= 7|
Aol 72 (Fig. 1D)% = 33l5ich

e TAHe R BT LHNLS oA 9
A A (Fig. 1B)= H/AUES o AAZE 2 wiA 713
39| olo] Qx| =AM, ZFAMRE O] FEA
(Fig. 102 A ES 7|HOo 2 7E WAl & F9Y
7Z917] (vein retractor EE+ cushing nerve)S ARE3}o] ¢
Zoz Soieel 3.9 1A% vlwste] o) AAY} A
42 SolgAAE AE PG A2l 239
T Holx& 7|#HAEAto] AP (Fig. ID)= Al 2~3 7|2
aZAo] o] QA $HAAE AT F 2

Iﬂ—\rlJHU_\E

A (kelly) S AH3te] WolAe ATAelS H) A2l
=43t 4th. 2t 243k ©lA9 8 (Mitutoyo, Japan)
2 o]g3te] 0.01 mm7HA] ZAshech

g2

=l Al AJAL 20 (ERF 127, & 8719 Bt
2 754 31~92A)Th 20 BRoA 7 d 7
T Fzo AU HA dEeE Hole 9
W2 Ao A AT E ot A AT Q] Bt A g
L 21.2+50mm (12.8~373 mm)o|goH, FANLE
o AAL 2o A A 2~3 7|BAZArO] QI 14
TFollA Al 3~4 7]FAZAo] AT, 3Fo A A 4~5
Z1EAZAbe] Il YRSt 7| e 2 RE |
g & A=) $12 EolgEAE HEAYE 90+
2.8 mm (5.0~18.2 mm)Q L, AZAto] SHE A &
Az "R dZAtol9 Age ¥ 103+1.8mm
(6.6~13.5mm)°| }ltt. ZF Al 4lofA SA3t 32 Table 1]
skt 2 Aol At Aol e A7) 3

TV,L (H=AE)

fl



Table 2. The measurements of the anatomic factors according to
gender.*

Male Female p-Value1E
Number 12 8
Age 7241132 7951213 101
Factor A 223165 20.1+£09 343
Factor B (3/4/5) 2/8/2 0/7/1 0.603
Factor C 8935 83122 1.000
Factor D 98+2.1 11.1+1.3 098

*Plus-minus values are means standard deviation. Factor A denotes distance
between cricoid cartilage to the lower margin of thyroid isthmus. Factor
B, the level of thyroid isthmus lower margin compared with tracheal ring
number: Factor C, movability of thyroid isthmus: Factor D, maximal
widened distance between the lower margin of upper tracheal cartilage and
the upper margin of lower tracheal cartilage.

iMann—Whitney U tests were used to analyze Age, Factor A, Factor C, and
Factor D. The chi-square and Fisher’s exact tests were used to analyze
Factor B.

Table 3. The measurements of the anatomic factors according to
age groups.*

Age< 65 Age>65 p-value*
Number 6 14
Age 545+12.3 84.1+8.3 0.000
Factor A 21.5+5.1 213+53 0.353
Factor B (3/4/5) 0/6/0 2/9/3 0.260
Factor C 80+1.7 89+34 0.062
Factor D 103+1.6 103+2.1 0.841

*Plus-minus values are means standard deviation. Factor A denotes distance
between cricoid cartilage to the lower margin of thyroid isthmus. Factor
B, the level of thyroid isthmus lower margin compared with tracheal ring
number: Factor C, movability of thyroid isthmus: Factor D, maximal
widened distance between the lower margin of upper tracheal cartilage and
the upper margin of lower tracheal cartilage.

JkMann—Whitney U tests were used to analyze Age, Factor A, Factor C, and
Factor D. The chi-square and Fisher’s exact tests were used to analyze
Factor B.
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Fig. 2. Schematic illustration of Minimally invasive horizontal intercartilaginous incision technique. The skin incision is made 2 cm below
the center of the cricoid cartilage to exposure the inferior border of thyroid isthmus (A). The inferior border of thyroid isthmus is identified
and retracted upward to expose the 2nd and the 3rd tracheal ring or the 3rd and the 4th tracheal ring (B). The annular ligament between the
2nd and the 3rd tracheal ring or the the 3rd and the 4th tracheal ring is identified, and an intercartilaginous incision was made.
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Minimally Invasive Horizontal Intercartilaginous Incision during
Tracheostomy — A Cadaveric Study

Seong Min Jin', Hong Chan Kim', Hyung Chae Yang', Kwang Il Nam?

1Departmemf of Otolaryngology-Head and Neck Surgery, Chonnam National University Hospital
2Depan‘mem‘ of Anatomy, Medical School, Chonnam National University

Abstract : The paper describes a minimally invasive tracheostomy technique that uses an intercartilaginous
incision without resection of the tracheal cartilage and discusses its feasibility. A total of 20 adult cadavers (13
males and 7 females) were included in this study. The distance from the arch of the cricoid cartilage to the thyroid
isthmus, maximal displacement of the thyroid isthmus, number of tracheal rings underneath the thyroid isthmus,
and maximally opened distance resulting from an intercartilaginous incision were measured. The mean distance
from the arch of the cricoid cartilage to the thyroid isthmus was 21.4+5.0 mm. The thyroid isthmus mainly
overlaid the 3rd and 4th tracheal rings. The mean maximal displacement of the thyroid isthmus was 9.0+2.8
mm. Minimally invasive tracheostomy via an intercartilaginous incision is a feasible technique. A skin incision
2 cm below the cricoid cartilage enables exposure of the thyroid isthmus and anular ligament between the 2nd
and 3rd tracheal rings. The intercartilaginous incision allows sufficient space for the tracheostomy tube. An
intercartilaginous incision without resection of a tracheal ring can be a good alternative tracheostomy technique,
especially for patients who require transient tracheostomy.

Keywords : Tracheotomy, Tracheal cartilage, Thyroid isthmus, Cricoid cartilage, Cadaver dissection
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