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Shape and Incidence of Rib Variations in Chest Radiographs
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Background : The literature on variations of rib is limited, Very little has been written in the radiological jour-
nal of this country on the subject. It seemed of interest to investigate the nature and incidence of congenital
variations in a series of routine chest roentgenograms. The topic of rib variations has not been covered exten-
sively in the radiological journals in Korea. This has presented an opportunity to investigate the nature, type,
shape and incidences of congenital rib variations in normal Korean adults from a series of routine roentgeno-
grams.

Methods : Chest radiographs of 5,000 adults, who visited our hospital for a routine check-up or for employ-
ment physical examinations from January 1996 to September 1998, were consecutively reviewed. The sex dis-
tribution consisted of 2,827 male males and 2,173 female females (ratio of 1.3:1) with the age range aged be-
tween 19 and 65 years (mean age:34.6 years) were included. The chest PAs were analyzed for the presence,
type, location, and shape of the rib variations. From this data the incidence of each type of variations was cal-
culated.

Results : Seventy-six of the 5,000 adults (1.52% ), 63 male (2.23%) and 13 female (0.6% ), showed 88 cases
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of rib variation(Table 1). The most common variation was the bifid rib (n=35), followed by hypoplasia of the
rib (n=22), flaring of the rib (n=18), bridging of the ribs (n=7), cervical ribs (n=3), and fusion of between
ribs (n=23)(Table 2).

The bifid rib (Table 1) was found most frequent in the right fourth rib (12/35, 34.3% ), followed by the left
fifth rib (6/35, 17.1%) and right third rib (6/35, 17.1%). Hypoplasia of the rib was common in first rib (20/
92, 90.9% ). Flaring of the rib was common at fourth rib (8/18. 44.4%, right and left combined), and bridging
between ribs was common between first and second rib (3/7, 42.9%).

Conclusion : The percentage of incidence of rib variations in adults was 1.52%. Bifid rib was the most com-
mon variation, followed by hypoplasia, flaring, bridging, cervical rib, and fusion of ribs, in decreasing order.
(Tuberculosis and Respiratory Diseases 2000, 48 : 45-53)
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Table 1. Sex ratio of variations of ribs

Type Male Female
Bifid rib(33) 30 3
Hypoplasia(18) 12 6
Flaring(17) 13 4
Bridging(5) 5 0
Cervical rib(3) 2 1
Fusion(3) 3 0
Total(76) 63(2.23%)  13(0.6%)
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Table 2. Variations of rib in 5,000 adults
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Type No. of Subjects(Cases) Incidence( % )
Bifid rib 33(35) 0.66
Hypoplasia *18(22) 0.36
Flaring 17(18) 0.34
Bridging **5( 7) 0.10
Cervical rib 3( 3) 0.06
Fusion 3(3) 0.06
Total ***76(88) 1.52

* Two subjects were associated with fusion and one with bridging.
** One subjects was associated with rib hypoplasia and one subject had 3 bridging ribs.
*** Two subjects had fused rib with hypoplasia and one subject had bridging rib with

hypoplasia.
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Fig. 1. A 29-year-old male with bifid rib. Chest
radiograph shows bifurcation of right
fourth rib. Upper branch (short arrows)
and lower branch (long arrows)
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Table 3. Shape and location of bifid ribs (33 subjects, 35 cases)

Location Branching pattern
Right 22 2nd rib 1 Asymmetric 21 Symmetric 14
Left 13 3rd rib 10 Wider upper branch
Bilateral 2 4th rib 15 7
5th rib 8 Wider lower branch
6th rib 1 14
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Fig 2. A 31-year-old male with hypoplastic rib.
Chest radiograph shows narrowed and
shortened right first rib (long arrows)
than normal left first rib {short arrows).

Fig. 3. A 40-year-old male with flaring of rib.
Chest radiograph shows widening of an-
terior arc of left 4th rib (arrows).

Fig. 4. A 42-year-old male with bridging of
ribs. Chest radiograph shows bridge for-
mation (long arrows) with articulation
(short arrows) between left second rib
and third rib.
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Table 4. Shape and location of rib hypoplasia (18 subjects, 22 cases)

Location Ratio ;.r:th contralateral normal rib
Rigth 11 Istrib 20 o
Left 11 4th rib 1 Length Width
Bilateral 4 10th rib 1 54% 63%

Fig. 5. A 25-year-old male with cervical rib.
Chest radiograph shows cervical rib
(arrows) in right upper thorax.

o] A 15Fate] vl A8 w9l o= gl

S52Z3te] §3H(Fig. 6)2 3HoA4{(0.06%) 37}
#EEed 290Me A5 25T Aleld
A geliton 19 s #5¢ #5524 Al6s5Z
Atole] 9| Fof A g

L

glofe] W7 f1A] FH|Y (primitive meso-
derm)& £ (segment) 2 Uolz|n dde] AH
(somite) & st Ect'. Zzte] MEL FAHAHE
(sclerotome) 2 5|1 of7|of|A] A F7} BlEn 52
< 28E ¥ fgsle AAdAM QAT
(primitive costal arch) @A§ A3 HFaHE A
ghted do. F4E olFE 24 F2E9 dol=
ditEo 2 FuiddA HHR B3k M &
A3zt s o) FeoAlr| g oz duiA Urs,

Fig. 6. A 36-year-old male with fused ribs.
Chest radiograph shows fusion (arro-
ws) between posterior arc of left fifth
and that of sixth ribs,
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