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Zygmunt URBANOWICZ

Fascicular Structure of the Root of the Brachial Plexus from C6 in Man

Budowa pgczkowa korzenia splotu ramiennego z C, u czlowieka

The external structure of the brachial plexus root coming out of the anterior
branch of the 6th cervical nerve, was described in details, but its internal structure
was investigated only fragmentarily. This is the reason why I decided to work on
some features of its internal texture, on a quite wide material.

MATERIAL AND METHODS

The root of the brachial plexus from C has been examined bilaterally on the bodies of 35 males (&)
and 34 females () who died at the age between 11th day and 86th year of life. Six age groups were
distinguished, like in the previous paper dealing with the morphology of the peripheral nervous
system (7). The group Iincluded 5 3 and 5@, group Il — 6 3 and 5 @, group III — 5 3 and 8 @, group
IV—53and 69, groupV—93and 59, group VI- --5 3 and 5Q. The sections up to 12 mm long were
taken from the initial part of the root, and then, after the fixation in a glass frame they were preserved
in formalin. Then the cross-section slides 15 pm thick were prepared and stained with Kliiver-
-Barrera’s method. The thickness of the root, the number of fascicles and the size of their
cross-section area were determined in each of the preparation. The value of the index of fascicular
area was calculated in each of the cases, according to suggestions presented in the previous paper (7)

RESULTS
Thickness of the root

The size of the root’s cross-section area derived from the sixth cervical nerve
ranged from 2.345 to 17.345 sq mm. The value was the same on both sides of one
body in 4.3%, greater on the right side in 46.4% and on the left side in 49.3% of
the cases. The average size of the cross-section area of the brachial plexus root
coming from C,, is presented in Table 1. In the examined material it equalled
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Table 1. Mean cross-section area of the root of the brachial plexus form Cg

Age groups
Sex Side
I 11 I v Vv Vi
R 3.144 5.279 9.123 10.245 10.990 | 11.990
3 L 2.600 5.362 9.052 9986 | 11.531 11.293

R+L 2.872 5.321 9.087 10.116 | 11.26] 11.641

R 3.400 5.652 9.886 10.421 11.573 9.571

Q L 4.171 5.088 9.337 10.018 | 12.919 7.744
R+L 3.785 5.370 9.612 10.220 | 12.246 8.657

R 3.272 5.449 9.593 10.341 11.198 | 10.780

3+9 L 3.386 5.237 9.228 10.004 | 12.027 9.518

R+L 3.329 5.343 9.410 10.172 | 11.612 | 10.149

Explanation: R—- right side, L —- left side, R+ L — right + left.

8.556 sq mm, where on the right side it was 8.633 sq mm, on the left side —
8.479 sq mm, in men— 8.624 sq mm, in women — 8.485 sq mm. In had the lowest
value in the age group I, and the highest — in group V.

Number of fascicles

The examined segment of the root of the brachial plexus coming from C_ was
composed of 1—15 fascicles. The root contained only one fascicle in 20.3%, two
fascicles in 13.8%, three in 19.6%, four in 11.6%, five in 10.1%, six in 5.1%,
seven in 5.8%, eight in 2.9%, nine in 3.6%, ten in 2.9%, eleven in 3.6%, and
fifteen in 0.7% of all the cases. The same number of fascicles on both sides of one
body was found in 31.9%, the greater number on the right side appeared in
30.4%,and on the left side in 37.7% of the cases. The mean number of fascicles in
discussed material equalled 4.1, where on the right side it was 3.9, on the left side —
4.3, in men — 4.0, and in women — 4.2. In respective age goups it come out as
follows: in the Ist age group 3.0, in the IInd — 4.5, in the IIIrd — 5.1, in the IVth
— 4.0, in the Vth — 3.8, and in the VIth — 3.9,

Size of the cross-section area of fascicles

The thickness of an individual fascicle of the root of the brachial plexus coming
from C ranged from 0.031 to 12.994 sq mm. Five groups of the fascicles were
distinguished on the basis of their cross-section area. They were: very thin with
cross-section area up to 0.100 sq mm, thin (from 0.101 to 0.300 sq mm),
medium-thick (from 0.301 to 0.500 sq mm), thick (from 0.501 to 1.000 sq mm),
and very thick (over 1.000 sq mm). Very thin fascicles made 4.1%, thin— 17.0%,
medium-thick — 18.2%, thick — 16.5%, very thick — 44.2% of all the fascicles
in the root. The frequency of occurrence of very thin, medium-thick and thick



Facsicular Structure of the Root of the Brachial Plexus... 63

fascicles was similar on both sides of the body, but thin fascicles appeared more
often on the left side, and very thick fascicles — on the right side. Thin and very
thick fascicles were found more frequently in males, and very thin, medium-thick
and thick — more frequently in females. The greatest differences in the fascicular
structure of the root of the brachial plexus coming from C were present between
the age groups. They depended mainly on decrease of participation of very thin
and thick fascicles, and increase of participation of medium-thick and very thick
fascicles in its structure in the groups assembling older persons in comparison
with the groups concentrating younger persons.

The cross-section area of all the fascicles of examined root ranged from 1.767
to 12.994 sq mm. It showed similar values on both sides of one body in 1.4%, it
was greater on the right side in 56.5%, and on the left side in 42.0 of all the cases.
The average value of the cross-section area of the fascicles of examined root
equalled 6.220 sq mm, 6.281 sq mm on the right and 6.159 sq mm on the left side,
6.271 sq mm in males and 6.168 sq mm in females. The discussed value in the age
groups came out to be: in the Ist group 2.655 sq mm, in the [Ind — 3.802 sq mm,
in the Illrd — 6.747 sq mm, in the IVth — 7.426 sq mm, in the Vth —
8.470 sq mm, and in the VIth — 7.281 sq mm.

Index of the cross-section area of fascicles (IAF)

The average value of the index of the cross-section area of fascicles equalled
72.7. 1t showed similar values on both sides in males as well as in females. The
values mentioned above ranged as follows: in the Ist age group 79.8, in the IInd —
71.2,in the [1Ird — 71.7, in the IVth-— 73.0, in the Vth — 72.9, and in the VIth —
71.7.

DISCUSSION

The structure of the brachial plexus root coming from the sixth cervical nerve
is characterized by a great individual variability concerning its thickness, the
number of fascicles, the size of their cross-section area and the value of the index
of fascicular cross-ssction area. These observations confirmed the reports of
numerous authors as well as our own dealing with internal structure of various
nerves (I-—10). The similar values of all the mentioned above features of the
examined root were not found either in persons of the same height and body
weight, belonging to one age group or even on both sides of one body. The similar
values of a single characteristic of the root on both sides of one body were found
rather seldom: the thickness of the root in 4.3%, the size of the cross-section area
of fascicles — in 1.4% and the index of the cross-section area of fascicles — in
2.9% of cases; only the number of fascicles was equal on both sides of one body in
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as many as 31.9% of all the cases. In the same person: the thickness of the root
was greater on the right side in 46.4%, on the left side — in 49.3%, the number of
fascicles was greater on the right side in 30.4%, on the left side — in 37.7%, the
size of the cross-section area of fascicles was greater on the right side in 56.5%, on
the left side — in 42.0%, and the index of the cross-section area of fascicles was
greater on the right side in 50.7%, on the left side — in 46.4% of cases.

The mean values of the examined features of the root were different on both
sides of each body with the exception of the IAF. The thickness of the root was
greater on the right side than on the left by 1.8%, and the cross-section area of
fascicles by 2.0%. On the contrary the mean value of the number of fascicles was
greater on the left side than on the right side by 10.3%. They showed, with the
exception of IAF, the differences related to the sex, too. In males the thickness of
the root was greater by 1.6%, and the cross-section area of fascieles by 1.7% than
in females, on the contrary in females the number of fascicles was greater by 5.0%
than in males.

Unequal percentage participation of differently thick fascicles in the root was
observed in relation to the side of the body and the sex. Thin fascicles occurred
more often on the left than on the right side and very thick — more often on the
right than on the left side. Thin and very thick fascicles were found more often in
males than in females and very thin, medium thick and thick fascicles — more
often in females than in males.

The examined features of the brachial plexus root coming from the sixth
cervical nerve underwent changes during the postfetal life. The number of
fascicles was the only feature which did not change. The thickness of the root
increased 3.5 times and the size of the cross-section area of fascicles — 3.2 times,
but the index of the cross-section area of fascicles decreased by about 12%. The
participation of fascicles of different thickness changed in postfetal life, too: the
occurrence of very thin and thick fascicles decreased and the participation of
medium-thick and very thick fascicles increased. The above changes took place
mostly up to 22nd year of life.

REFERENCES

1. Banakumues K.: Buyrpeusss Tonorpagus NyYKoB rJ1aBHBIX HEPBHBIX CTBOJIOB TIOACHHYHOTO
crutereHus. Asepbaiimkanckuii Mea. XKypn. 38—39, 25, 1935.

2. Cotrell L.: Histologic Variations with Age in Apparently Normal Peripheral Nerve Trunks.
Arch. Neurol. Psychiat. 43, 1138, 1940.

3. DavenportH. A, Bothe R. T.: Cells and Fibers in Spinal Nerves. J. Comp. Neurol. 59, 167,
1934.

4. Kurkowsky W.: Beitrdge zur Architektonik der peripheren Nerven. Z. Anat. Entwicklungs-
gesch. 105, 117, 1936.

5. Sunderland S., Ray L. J.: The Intraneuronal Topography of the Sciatic Nerve and Its
Popliteal Division in Man. Brain 71, 242, 1948.



Fascicular Structure of the Root of the Brachial Plexus... 65

6. Sunderland S,, Swaney W. E.: The Intraneuronal Topography of the Recurrent Laryngeal
Nerve in Man. Anat. Rec. 114, 411, 1952.

7. Urbanowicz Z.; Peczki nerwu piersiowo-grzbietowego w zyciu pozaptodowym czlowieka.
Ann. Univ. Mariae Curie-Sklodowska, Lublin, Sectio D 37, 267, 1982.

8. Urbanowicz Z., Zaluska S.: Internal Structure of the Medial Cutaneous Nerve of the
Forearm in Postfoetal Life in Man. Folia Morphol. (Warszawa) 39, 159, 1980.

9. ZatuskaS.,UrbanowiczZ.: Wewng¢trzna struktura nerwu biodrowo-podbrzusznego w zyciu
pozaptodowym czlowieka. Ann. Univ. Mariae Curie-Sklodowska, Lublin, Sectio D 32, 103,
1977. )

10. ZaluskaS., Zatuska E.: Fascicles of the Lateral Cutaneous Nerve of the Forearm in Postfetal
Life in Man. Folia Morphol. (Warszawa) 39, 417, 1980.

Otrzymano 1992.03.25.

STRESZCZENIE

Grubos¢ korzenia splotu ramiennego z C,, wielko$¢ powierzchni poprzecznego przekroju jego
peczk 6w, liczbe peczkow i wskaznik powierzchni peczkéw badano obustronnie na zwlokach 69 osob.
Przecigtne wartosci charakteryzujace badane cechy korzenia po obu stronach ciata réznity si¢ migdzy
soba, z wyjatkiem wskaznika powierzchni peczkow. Po prawej stronie byly wigksze niz po lewe;j:
grubosé korzenia o 1,8% i wielkosé powierzchni poprzecznego przekroju pgezkow o 2,0%, natomiast
po lewej stronie byla wigksza niz po prawej liczba peczkéw o 10,3%. Wykazywaly one, z wyjatkiem
wskaznika powierzchni pgczkow, réwniez roznice zwiazane z picia. U oséb plei meskiej byly wigksze
niz u 0sob plci zeriskiej: grubosé korzenia o 1,6% i wielko$¢ powierzchni poprzecznego przekroju jego
peczkéw o 1,7%, natomiast u 0séb plei zeniskiej byla wigksza niz u 0s6b plci meskiej liczba peczkow
0 5,0%. W zyciu pozaptodowym znacznie zwigkszyla si¢ grubos¢ korzenia i wielkos¢ powierzchni
poprzecznego przekroju jego peczkow, nieco zmniejszal si¢ wskaznik powierzchni pegczkow,
natomiast nie zmieniala si¢ liczba peczkow.






