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Index of the Fascicular Plexus Complexity in Peripheral Nerves
Shin-ichi SEKIYA, Takakatsu ICHINOHE "’
Niigata College of Nursing, !’ Iwate Medical University School of Liberal Arts

Summary In the human peripheral nervous system, nerves are usually composed of many
fasciculi, which are bundles of nerve fibers invested by the perineurium. They divide and unite
repeatedly to form a fascicular plexus along the full length of the nerve. The biological
significance of these remains unknown, and there is no index to compare the complexity of the
plexus among different parts of a nerve, different nerves and different species. Therefore, we
worked out an index showing the complexity of the fascicular plexus and named it the fascicular
plexus index (FPI). The FPI was defined as 2(D+U)/(N+N,), where D and U denote the
frequency of division and union of fasciculi within a piece of nerve that is 1 ¢m in length,
respectively. N, and N, denote the number of fasciculi at both ends of the range. With the use of
the index, it is possible to examine quantitatively the intraneural structure of peripheral

nerves.
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Figure 1 Cross section of the human left sciatic nerve,
obtained by routine histological techniques, looking from
the proximal to distal aspect. Masson-Goldner's stain. The
medial side is on the left. The nerve consists of many
nerve fasciculi (F) invested with the perineurium. They
are loosely bound into the nerve by areolar connective
tissue, the epineurium (E). Bar: 1mm.
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Figure 2 Dorsal aspect of the teased right sciatic
nerve. All of the nerve fasciculi exposed by removing the
epineurium are spread onto a rubber plate with insect
pins. The tibial nerve (T) is composed of more fasciculi
than those in the common peroneal nerve (F). L4-5 and
S1-4 indicate the ventral rami of the lumbar and sacral
spinal nerves, respectively. Bar: 10cm.
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Figure 3 Diagram of a nerve fascicular plexus,
assuming that it resides in a two-dimensional plane. The
plexus is simply formed by division (@) and union (O)
of fasciculi (solid lines). The frequency of division and
union of the fasciculi within a certain range(ll) were
counted for quantitative analysis. N, and N, denote the
number of the fasciculi at respective ends of the range.
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Figure 4 Relationship between divisions (@) and
unions (O) of fasciculi. If the figure is turned upside
down, the division replaces the union, and vice versa.
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Figure 5 Cases without division and union of
fasciculi. They contain an extreme case of only one
fasciculus (a) and cases of multifasiculi (b and c). In all of
these cases the frequency of division (D) and union (U) of
fasciculi is zero. Independently of the number of the
fasciculi, therefore, all of the fascicular plexus indices
(FPI) come to zero.




MAERFZ OB S

proximal

proximal

distal distal
a b

Figure 6 If both the number of fasciculi and the
frequency of division (@) and union (O) are completely
equal ( N, = N,, D = U ), every FPI is the same, even
though these two fascicular plexuses show a quite
different appearance. In figures 6a and 6b, since N, =N, =
5, and D = U = 4, the FPIs of both cases come to the same
value: 1.6.
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Figure 7 A case of the fascicular plexus which was
double that of figure 6. The FPI is equal to the value in
figure 6. Therefore, even if the more complex plexus in
appearance resulted from an increase in the number of
fasciculi, the FPI provides an objective value of the
actual complexity of the plexus as the frequency of
division and union per fasciculus.

COXHIIIHEMESERLCLE D, RBEIRL S
BEVSBBEINL, ZOANSOERL 2B
DREEEZONL, L2L, Pl BREMI
(X, FRERBOBER - A DOEEDOER LY b
MREREORMS A REEEGTIERICE S, &
BEZH#HV, 2O LIRICHRRZEHIZ, o
BOMERODIE L BEOHEBEIIESAE VTV
BHLTLHAH, SVIBRZNE, ZOEREH L —FE
X282 BEAMBERD - OB - BEDOHE %
RLTWEDLIFTTH 5,

BbhYIC

KIEHEONETEEIL, Dl e L ED B3
RERVEHEICADEN, F2 I3 HRAMELR E R
WEHIZZ2ER B, FHE, Sunderland (1968) #°
RL 7R MREDSARE T VIE, MR M8
FFLTWE, 2OZEId, KMMZEERIBITLHE
ERBOBERESEIPEP LAV LT 2
HBIEbNLERE o7, L2 L, Langley and
Hashimoto (1917) & % \* i Dustin (1918) o &
I, BAOFOLEMENTIE L THLALE L D
BRICEE LT, MEROPIIIHERE;RMER
oy L B Er PRI NS Z L 2R L 726
REELWL, T7- Compton (1917) DX H I,
R HRERFOBAICEE L, BEEIIE/RLVWE,
BARMIZERLZLDO VD, LALIDEI) %W



8 FRRETEEENRELE F4% 1998F118

HOMREIZEWTIE, HENZ L TERICHESEL
TWwhZidedbEZONE, —F, WiLIZE->T
Jabaley © (1980) (&, FiHZEGEOHEMIZE
GABRRMBIA,S, RIOERMEICIEIZIOL)
LEREOEGLEEBERIROh VW E 2L H
L7z ZORREHETRIMICBITZ2HEONA
HEEDOZ L THY, ERSLEHMZEEIEWVEMLT
WBEDINIBoTVAENIEIRBETHE, ZDLH
IR RO N EE D ERZIZOVWTIE, BB
HBHVIIEERIIZHEIREVERONRTH ) 2D5,
WELRH XN TORELLVEEFTH S,

HMBERICOVWTOEENBEITORXARIL, BH
(1974) 2L o Tk MEFHRIZIOWTHREEINT
W BT HEOBBE 2 ERL T, €O
B IC R o2 MEROKZEH L7z, Lo LA
ROBEMEOEEIIDLIZ>THIT Y FPLTH, Z
NAMBRECHEMESERBL TV LEFVHTL
VW, Sekiya and Horiguchi (1994) IR & MAE
LRI, BICHEROMEHMA LTLDH
ThLC, BREOSIEERAEICEREL, TNODH
BEAEHl L, MEOEMMIZL b ZFNRE DEEOEL
BRI ZOFER, LEHREICEVTIIHERD
Gk L A DBEED, HAIZLoTELZYLHDNL D
FORADING = BFIEZ—ELTVEILERL
oo TNLOREREETZ, LVEENICHITT S
TEREIC, MBROSE L BEMEREDOH
HIERTLOLER, KFLIIBIT L MEHERE
BORBELR 72, FRAWZ, SEDOEHRICHES T
FRFE R O 43I & A ORLR T oo THREL T U,
I EKRH»ORBHICHEREOHEMS L RT Z
ENTE, MEORIMIZOVTORKE I HE
a3 5 2L hEL %5, MERERBROLE
BTADOBMARPHEABERIZOVTE, JHICHET S,

5|k

Compton, A. T. : The intrinsic anatomy of the large nerve
trunks of limbs. J. Anat.,51, 103~117, 1917.

Dustin, A.-P. : La fasciculation des nerfs. Ambulance de
I'Ocean.2, 135~ 154, 1918.

Jabaley, M. E., Wallace W. H., Heckler F. R. : Internal
topography of major nerves of the forearm and hand:
A current view. J. Hand Surg., 5(1), 1~ 18, 1980.

Langley, J. N. and Hashimoto M. : On the suture of
separate nerve bundles in a nerve trunk and on
internal nerve plexuses. J. Physiol., 51, 319~ 346,
1917.

Sekiya S. and Horiguchi M. : The funicular pattern of the
sciatic nerve. Acta Anat. Nippon,69(4), 510, 1994.
(Abstract)

Sunderland, S. : Nerves and Nerve Injuries. ed 1,
Churchill Livingstone, Edinburgh, 1968.

BAE¥AL D A BARANLBMFE O Funicular Pattern.
HAENEER, 43 (4), 254~275, 1974.



