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Two cases of bifid ribs observed in the fourth and the fifth rib
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Abstract : Two cases of bifid rib were found in two cadavers during routine dissections at Iwate
Medical University School of Dentistry. They were found in the fourth rib in one cadaver, and in
the fifth rib in the other cadaver. In one case both the branching and the reunion of the rib occurred
in the osseous part, and in the other case they occurred in the cartilage part. The space between the
two branches was filled with presumably normal intercostal muscles. The blood supply had been
maintained by small branches from the internal thoracic artery to the upper branch and the
intercostal muscles. However, the intercostal nerves did not branch toward the upper branch but
only ran along the lower margin of the lower branch of the bifid rib in both cases.
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Introduction

It is known that the malformations
sometimes occur in the costae, such as
cervical ribs, bicipital rib, bifid rib and
lumber rib"®. Among them, cervical and
lumber ribs result from abnormalities in
embryologic processes. These
malformations are induced by excessive
formation of the costal element in a process
such as the transverse process or costal

process. On the other hand, bicipital and

bifid ribs are not thought to result from
abnormalities in embryologic processes, and
pathogenic mechanisms have been proposed
for their development®®. Bifid ribs can be
experimentally induced in laboratory
animals. Bifid ribs are found in some mutant
mice, suggesting that disruption of certain
genes results in this anomaly®'.

During routine dissections, we
encountered two cases of bifid ribs in two
cadavers. We report the morphologies of

these cases, and discuss the frequency and
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Fig. 1. Photograph (a) and drawing (b) of the outer surface of the thorax of Case 1. The costal cartilage
(c) of the left fifth rib (V) bifurcates into upper (u) and lower (1) branches. They fuse again to
form the trunk (t). The upper branch fuses (*) to the costal cartilage of the fourth rib (IV). VI=the

sixth rib; S=sternum; icm =intercostal muscle.

the cause of bifid ribs.
Results

Case 1

The cadaver was an 88-year-old Japanese
male, who had died of septicemia with
prostate cancer. The costal cartilage of the
left fifth rib bifurcated, and the two
branches of costal cartilage again fused to
form one trunk, which was connected to the
sternum. The upper branch fused, in part,
with the costal cartilage of the fourth rib.
The space between the two branches was
filled with intercostal muscles, which
appeared to have normal morphology. No
other abnormality except for the bifid rib

was found in this cadaver (Figs. 1a, 1b).

Case 2
The cadaver was a 93-year-old Japanese

female, who had died of brain infarction.
The osseous part of the left fifth rib
bifurcated, and the two branches again
fused to form one osseous trunk, which was
connected to the costal cartilage. The space
between the two branches was filled with
normal intercostal muscle. No other
abnormality except for the bifid rib was
found in this cadaver (Figs. 2a, 2b).

Distribution of blood vessels and nerves

The two cases showed nearly the same
distribution of blood vessels and nerves. In
both cases, the thin arterial and venous
branches, which came from the internal
thoratic artery and vein, respectively, ran
not only toward the upper branch of the
bifid ribs, but also towards the intercostal
muscle.

The intercostal nerves did not bifurcate
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Fig. 2. Photograph (a) and drawing (b) of the outer surface of the thorax of Case 2. The osseous part of
the left fourth rib (IV) bifurcates into upper (u) and lower (1) branches. They fuse again to form
the osseous trunk (t). Il =the third rib; V =the fifth rib; c=costal cartilage; S=sternum; icm=
intercostal muscle.

and ran along the lower margin of the lower
branch in both cases. Thus, the upper
branch of the bifid ribs in the two cases did

not have intercostal nerves.
Discussion

Varied percentages have been reported as
to the frequency of the bifid ribs. Martin
(1960)® reported the frequency of bifid rib to
be 8.4% based on investigation of the chest
X-ray films of 500 male and 500 female adult
Samoans. This frequency is the highest in
the literature. He also reported that the
frequency of bifid rib was 2.2% among
Cincinnatians for comparison. This number
is much higher than those reported by other
authors"*“. He mentioned that the
frequency of bifid rib was higher among
females in both

males than among

populations, and other studies supported

2b

this*®.

The authors who reported a low
frequency of bifid rib are as follows. Steiner
(1943)" reported a frequency of 0.013% based
on investigation of 38,105 chest X-ray films
at the Colorado Medical School and
Hospitals. Etter (1944)” examined 40,000
chest X-ray films and found 257 cases of
bifid rib, which indicated a frequency of
0.64%. The reason for the differences in
frequency of bifid rib is unknown.

There have been a few reports on the
frequency of bifid rib based on data from
cadavers. Takemoto et al. (1987)” reported a
frequency of 1.32% among Japanese
cadavers. We previously reported three
cases of bifid rib among Japanese cadavers® ;
however we did not mention the frequency.
In the present study, we reported additional

two cases, which were our fourth and fifth
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cases. Therefore, we encountered a total of
5 cases of bifid rib among approximately
600 cadavers, which is a frequency of
approximately 1%. The frequency that
Takemoto et al. (1987)” reported is thought
to be accurate among the Japanese.

Pathological malformation is thought to
be one of the origins of bifid ribs. Bifid ribs
are often found in patients with Gorlin-Goltz
syndrome”®. Schumacher et al. (1992)°
reported that various kinds of rib anomalies
including bifid rib were associated with
malignancy in childhood. However, in the
two cadavers in the present report, we found
no jaw cysts, abnormal calcification in the
falx cerebri, nor tumors. The absence of such
observations ruled out the possibility that
the bifid ribs in the two cases in this report
were pathological malformations, such as
those induced by Gorlin-Goltz syndrome or
malignancy.

Bifid rib occurs most frequently in the
third and fourth ribs, and less frequently in
ribs distant from the third and fourth ribs?®.
All four cases of bifid rib reported by
Takemoto et al. (1987)” and the three cases
that we previously reported in Japanese
cadavers® were found in either the third or
the fourth rib. Bifid ribs were found in the
fourth and the fifth rib also in the two cases
in the present report.

Steiner (1943)" and Etter (1944)” who
studied chest X-ray films did not mention
the positions where the bifurcation and the
reunion occurred. In the majority of bifid
ribs, the rib bifurcates in the osseous part,
and each branch has its own costal cartilage;
they then reunite to form one trunk in the
costal cartilage*®. However in Case 1 of the
present study, the bifurcation and the
reunion both occurred in the costal

cartilage. On the other hand, in Case 2 of
the present study, the bifurcation and the
reunion both occurred in the osseous part.
There is a tendency of bifid ribs to bifurcate
in the osseous part and to reunite in the
costal cartilage, as seen in the four cases
reported by Takemoto et al. (1987) and our
three previously-reported cases®. However,
the present report made it evident that other
pattern of bifurcation and reunion of bifid
ribs may occur; in the present report, we
demonstrated a case where bifurcation and
reunion were both completed in the osseous
part and a case where they were both
completed in the cartilaginous part of the
rib.

The intercostal blood vessels showed fine
branchings that supplied the upper and
lower branches as well as the intercostal
muscles. However, the intercostal nerves ran
along only the lower branch of the bifid rib
in both cases, being similar to the three cases
in our previous report®. This indicated that
the upper branch of the bifid rib in both
cases had developed independently from the
intercostal nerves, and there were no
additional segments. Therefore, the bifid
ribs reported in the present study should be
recognized as malformations that
accidentally occurred at the joints between
the ribs and the sternum, and not as an
increase in the number of segments.
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