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ABSTRACT

Topography and histomorphometry of the cutaneous nerves of
the forearm and lower limb; implication for nerve grafting

Hyun-Do Park, M.S.

Department of Dental Science, The Graduate Schoohsei University
(Directed by Professor Hee-Jin Kim, D.D.S., Ph.D.)

The sensory nerve usually is used for nerve gaftifthe lateral antebrachial
cutaneous nerve (LACN), the medial cutaneous name the superficial branch
of the radial nerve of the forearm and the latefeoral cutaneous nerve
(LFCN) of the thigh or the dorsal branch of the anlmerve and sural nerve
(SN) may be used. | examined the LACN, LFCN, and f8N present study.
This study is for providing guideline in the selent of nerve graft by
detecting similarities between donor and recept@rves relative to cross
sectional area and fasicle number of the cutanemuse from the forearm and
lower limb in Koreans.

Eighty fresh and fixed cadavers from Korean malagd females were used.
Eighty-one upper extremities for LACN, seventy-folower limbs for LFCN
and seventy-one lower limbs for SN were investidgatdopography of these
nerves was examined, and nerve segments were tetvés compare with a
histomorphometric method. Harvested nerve specimease fixed immediately

in a 10% formalin solution. Specimens were embedotegaraffin blocks and
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histologic sections of 4um thickness were prepaireda cross-sectional plane
and stained with Luxol fast blue.

The running type of LSCN, LFCN and SN were dividedo three, four,
and five types. The first division of LACN was Ided at first distal part
(53.1%) from interepicondylar line. The first dida of anterior branch from
LFCN was located at second distal part (n=31, 4)].%%4m ASIS. The MSCN
and the communicating branch of the LSCN joinedetogr was to form the
SN in 52 cases, and this was found in the lower-fiftlets of the calf in 28
(53.8%) of the specimens. The LACN pierced the Hiedcfascia at an average
distance of 12.9 mm upper (n=30, 49.2%) to the réamieondylar line and
located an average of 15.5 mm lower (n=28) to therépicondylar line. The
LFCN perforated at third distal part from ASIS (@8/cases, 75.0%) and the
MSCN pierced at third distal part from fibular heg®2.0%). The mean
number of fascicles from LACN was 5.8 in the finstedial part and 2.5 in
the fourth distal part from interepicondyle lineher total fascicular area of the
nerve fascicles was 0.26 rAnmiThe mean fascicle number of LFCN was 3.8 in
the first part from ASIS and the fascicular areasw@37 mr The mean
number of fascicles from SN was 8.1 and the fasamicarea was 0.55 nfin

The results of this study such as topography arel féscicular area and
number of fascicles of donor nerves may be provdadguidelines for selection

of nerve graft harvest sites according to defectsoentered.

Key words: nerve graft, lateral antebrachial cuterse nerve, lateral femoral

cutaneous nerve, sural nerve, surgical anatomwentascicles



Topography and histomorphometry of the cutaneous nerve of
the forearm and lower limb; implication for nerve grafting

Hyun-Do Park, M.S.

Department of Dental Science,
The Graduate School, Yonsei University

(Directed by professor Hee-Jin Kim, D.D.S., Ph.D.)

|. INTRODUCTION

The purpose of a nerve graft is to restore cortiinbetween nerve ends and
to provide a physical guide along which axons cagenerate. Excellent safety
and efficacy profiles are associated with the apgibn of autogenous nerve
transplantation to nerve injuries. The regeneratitmough an autograft is
similar to the regeneration that follows the simpglectioning and suturing of a
nervé. Several donor sites are commonly used for hangesterve grafts, with
many parameters being assessed when selectingea Tdie choice of donor
nerve is based on anatomic and histologic featurasd the length and
cross-sectional area of the nerve must match tlubsthe nerve defect and be
associated with acceptable donor-site morbidityhe sources of donor nerve
for nerve graftinghave been the medial antebraclaianeous nerve, lateral

antebrachial cutaneous nerve (LACN)terminal posterior interosseous nerve,



and the dorsal cutaneous branch of the ulnar nervéne upper limfy and the
sural nerve (SN) and lateral femoral cutaneous enefivFCN) in the lower
limb*®.

The lateral antebrachial cutaneous nerve (LACN) waed as a nherve graft
to bridge a defect in injured nerve. The LACN is cantinuation of the
musculocutaneous nerve that extends from the latsad and upper trunk of
the brachial plexus. The nerve emerges from theeriant surface of the
brachialis muscle just beside to the biceps bratdiidon at the level of the
interepicondylar lin& This nerve runs adjacent to the cephalic vein tfie
superior forearm and terminates at the base of ttrenar eminende The
LACN is the primary sensory nerve to the territoo§ forearm skin most
commonly harvested. The LACN have enough lengthbéouseful in replacing
small defects.

The lateral femoral cutaneous nerve (LFCN) usuallgerges from the lateral
border of the psoas major muscle and crosses i@ i&s it runs toward the
anterior superior iliac spine, its course is vagabThe LFCN passes under the
inguinal ligament and it divides into anterior ampasterior branches over the
sartorius muscle into the thigh. The anterior bhamecomes superficial below
the inguinal ligament and distributed to the skih the anterior and lateral
parts of the thigh The variations of the course of the LFCN have nbee
described by a number of authors about iliac cheste craft. Recognizing the
variability and the relationship of the LFCN and ibranches in relation to
specific anatomic landmarks is important to gaire tinerve during nerve

grafting.



The sural nerve (SN) is the generally preferredodonerve in the leg. The
SN is a sensory nerve supplying the skin of ther#htand posterior part of
the inferior third of the leg and lateral side dfetfoot’. The SN is formed
by two main nerve branches: the medial sural caasenerve (MSCN), a
branch of tibial nerve and a communicating bran€b)(from the lateral sural
cutaneous nerve (LSCN), a branch of the commonngato(fibular) nerve. The
MSCN is normally described as the tibial nerve,nfimg the SN after joining
the ramus communicans of the common peroneal néertie. site of union of
the MSCN and LSCN to form the SN is highly variabldowever, there are
not enough clinical-anatomical studies about the SN

The LSCN as an alternative to the SN for graftirgcduse its diameter and
length were similar, and the resultant sensory cilefivould be lesS. The
LSCN can also be utlized in a sensate composiee fflap for various
reconstructive procedurés®'? The SN is accessible to ease for harvest and
the high fascicular density and minimal branchingl aacceptable donor defect.
Therefore the nerve has been used as a nerve graft as median nervg,
ulnar nervdinferior alveolar nerve radial nerv€, and facial nervé.

The purpose of this study was to provide guidelif@s nerve graft selection
by detecting topographic appearances of donor seam similarities between
common donor and injured nerves with regard to thess-sectional area and
number of nerve fascicles. Therefore, this studys vimvestigated to provide a
morphologic description in the variability of itsramching pattern, piercing
point from fascia, and location of first divisiorom main branch of the

LACN and LFCN. Furthermore, the SN was identifiedmenunicating and



uniting pattern of the SN is formed by the MSCN attte LSCN. The
topographical study investigated the variation bé tLFCN course relationship
with the reference line and the emerging point. Th&erence line is between
the anterior superior iliac spine (ASIS) and theddlé point of superior margin
of patella. The number of fascicle and fasciculegaaof cutaneous nerves were
calculated including a microscopic assessment.

A rationale governing the selection of appropriaegments of the cutaneous
nerves as donor graft tissue for repair was fortedlaby using the data
obtained and that available for the injured nerve.

The present study is to provide the criteria foe thelection of appropriate
segments of the cutaneous nerves, particularly @sordgraft nerve available
for injured nerve by using the data obtained in thepography and

histomorphometry.



1. MATERIALS AND METHODS

80 Korean cadavers (46 males, 34 females) wereed&ss$ in the present
study. The mean age of cadavers was 64.7 yeange(rd3- 101 years). For
the topographic study of the cutaneous of the fomeand lower limb, 81
cases was used for the LACN, 74 cases was usedhérn FCN, and for the
SN was used 71 cases. Each the cutaneous nerves ulassified the
branching pattern and checked the branching pofnffiret branch. Also the
perforating point of the cutaneous nerve was exadiithe anterior branch of
the LACN and LFCN. The SN was formed the MSCN am@mmunicating
branch of LSCN. The MSCN was the main nerve of &M. Therefore the
perforating point of the MSCN was identified atsthstudy.

The reference point of the LACN was the intereptbdar line of humerus
and wrist crease. The length between the points eigisled four equal parts.
The reference point of the LFCN was the anterosopéliac spine (ASIS) and
superior border of the patella. The length betwdsm points was divided five
equal parts and the line through the points wasd usg reference line for
running the anterior branch of LFCN. The relatiopstbetween the reference
line and the course of the anterior branch from NF®@as examined. The SN
was classified the communication and uniting pattdretween MSCN and
communicating branch of LSCN. The location of theSGN perforates the
fascia have been identified. These points werermhgted with the reference to
transverse line the five equal parts dividing betwehe head of fibula and the

lateral malleolus.



The topographic relation of the SN and the smalphsaous vein was
examined.

Nerve samples for histological examination (aboutmin lengths) were cut
the each level of anterior branch from the LACN ahé LFCN. The MSCN,
the CbLSCN, and the SN were harvested at the painére they emerged
from the fascia. These specimens were post-fixed 7@ hours with 4%
paraformaldehyde and then embedded in paraffin wWeransverse 4-pum-thick
sections were cut along the nerve branches, mouotedjlass slides, and then
stain with haematoxylin-eosin and Luxol fast bludistological observations
were performed with the aid of a light microscopend photographs were
taken with a Spot RT digital camera (Leica, DFC300FGermany). The
images of the sections were measured using an im@aggyzing system
(Image—Pr(@ Plus, ver. 4.0, Media Cybernetics, USA) after dtad calibration.
The measurement items are mean of fascicular nymbeerage fascicular
diameter and area, and total fascicular area. Theber of fascicles was
counted in each nerve section with light microscaiy40 magnification. Each
fascicle appeared to be compartmentalized by panibma. Images were
digitally captured at 100 magnification, and theeaarof the nerves was
measured using an image analyzing system. The datee analyzed with
Microsoft Excel software to obtain the mean areasl ghe mean numbers of
fascicles.

No distinction was made between male and femaleawad. And all
photographs and diagrams in this article were ofictires viewed from the

right side.



1. RESULTS

1. The lateral antebrachial cutaneous nerve

The LACN was demonstrated to emerge from the amtesurface of the
brachialis muscle to the lateral aspect of the Hiratendon at the around
interepicondylar line. The running pattern of th&QN divided into three types
(Fig. 1). The one nerve divides into two was in 190. (n=73). In 3 cases
(3.7%) were branched into three from one trunk. Ahd other 5 cases were
running parallel with two nerve branches (6.2%).e Thranching point of first
branch from the LACN was signified in 53.1% (n=48) the first distal part
from interepicondylar line and 4.9% (n=4) was btret at the third part (Fig.
2). The LACN was branched 4 cases (4.9%) upper fiotarepicondylar line.
The emerging point of the LACN was measured fronergpicondylar line.
The nerve pierced the brachial fascia an averagelZzo® mm (49.2%, n=30)
upper from the interepicondylar line and 28 casess Wocated an average of
155 mm lower from the interepicondylar line. Als® cases (4.9%) were
emerged on the interepicondylar line (Fig. 2).

The mean number of fascicles was 5.8 in the fimtt mnd 2.5 in the fourth
part from interepicondylar line (Fig. 3). There was significant decrease in
fascicular number as the distal portion of the mewas approached. But the
third part from interepicondylar line was measured. A fascicular area was
0.05 mni in the first part and a fascicular area was gréglusmaller until

third part but at the forth part (0.05 fmwvas measured similar with first part



from interepicondylar line. The total fascicularearin the cross section of the
nerve was 0.26 mmin the first part and toward a distal part (0.12nn from
interepicondylar line was became small area. Thevere differences in

fascicular area between the first part and thetlfiopart interepicondylar line.

Fig. 1. Running patterns of the lateral antebrdchigganeous nerve (LACN). a, Type |
(90.1%, n=73); b, Type Il (6.2%, n=5); c, Type (B.7%, n=3).



i 3 Distance of
Branching point

fascial perforation
4.9% (n=4) 49.2% (12.9mm)
4.9% (on line)
53.1% (n=43) 45.9% (15.5mm)

37.0% (n=30)

4.9% (n=4)

/
Fig. 2. Percentages along the levels of branchimg piercing point of the LACN
and the distance of the fascia piercing point from interepicondyle.

Mean of Mean of Mean of
fascicle number fascicle area nerve area
(ea) (mm?) (mm?)
5.8 0.05 0.26
4.7 0.04 0.18
5.7 0.03 0.17
ki e 2.5 0.05 0.12

Fig. 3. Histomorphometry of the LACN. The valuedlicate the number and their
mean area of fascicle and mean of nerve area émgepbnnective tissue.



2. The lateral femoral cutaneous nerve

The topographic data about the LFCN was ordereer afthich the cutaneous
nerve comes out in inguinal ligament. The branchoagtern was classified four
types (Fig. 4). Type | was bifurcated from the coommtrunk with a lateral
branch and an anterior branch in 48.7% (n=36). yipetll (20.3%, n=15), a
lateral branch from the common trunk existed and anmterior branch was
branched the other branch. In the case of type dlllateral and an anterior
branch was separated from inguinal ligament (22.9%17). Type IV was
separated three branches; a lateral branch andasegpaanterior branch (8.1%,
n=6). The first branching point of the anterior fmh was investigated after
inguinal ligament (Fig. 5). Branching at the secopdrt from the ASIS was
observed the most cases (41.9%, n=31). At the fiest was observed 33.8%
(n=25). At the third and fourth part were identfiel4.9% (n=11) and 1.3%
(n=1) respectively. The case of no branch obseréedcases (8.1%). The
anterior branch of the LFCN examined piercing pdmm fascia lata (Fig. 5).
In this case was invested only the cases remaiminfpscia (n=44). At the
third part from the ASIS was observed 75% (n=33) dhe second part was
13.6% (n=6). At the fourth and first parts were 9%9.1n=4) and 2.3% (n=1)
respectively.

The anterior branch of the LFCN was identified theationship with the
reference line (Fig. 5). The anterior branch wasniog at the lateral side of
reference line in 45.9% (n=34), the course on tine lin 39.2% (n=29) and
the medial side was 14.9% (n=11).

_10_



The nerve specimen for histomorpometry after thiedtipart from the ASIS
no prepared because the cutaneous nerve was too the mean number of
fascicles was 3.8 in the first part and 3.5 in #exond part from the ASIS
(Fig. 6). A fascicular area was 0.1 rrin the first part and the second part
was 0.07 m The total fascicular area in the cross sectibrthe nerve was
0.37 mnf in the first part and the second part was 0.2°min compared at
the first and second part in a fascicle and totacitular area of the LFCN
that the decrease range of fascicular area wa®rlaftan the other cutaneous

nerves.

Fig. 4. Branching types of the lateral femoral oetaus nerve (LFCN). a, Type |
(48.7%, n=36); b, Type Il (20.3%, n=15); c, Typd ([22.9%, n=17); d, Type IV
(8.1%, n=6).

_11_



First division of Perforation fascia of

anterior branch anterior branch
33.8%(n=25) 2.3%(1/44)
41.9%(n=31) 13.6%(6/44)
14.9%(n=11) 75.0%(33/44)
1.3%(n=1) 9.1%(4/44)

One branch: 8.1%(n=6)

&)

Fig. 5. Percentages along the branching and périgrgpoint of anterior branch from
the LFCN.

Mean of Mean of Mean of
fascicle number fascicle area nerve area
(ea) (mm?) (mm?2)
3.8 0.10 0.37
3.5 0.07 0.20

Fig. 6. Histomorphometry of the LFCN. The valuedidgate the number and their
mean area of fascicle and mean of nerve area émgepbnnective tissue.

_12_



3. The sura nerve

The communicating and joining patterns of the SNmfied by the MSCN
and the CbLSCN were classified into the followingef types in 67 cases (Fig.
7). Type I, Il, Il and IV were joined the MSCN anthe CbLSCN (79.1%,
n=53), and type V was not joined (20.9%, n=14). &yp Il and Il were
formed the SN that the MSCN joined with communiogtibranch from the
LSCN (61.2%, n=41), but in the case of type IV, tB& was formed with
communicating branch arising from the MSCN (17.99612). In the case type
I, the MSCN was thicker than the CbLSCN (14.9%, O)=1ltype II, the
thicknesses of the MSCN and the CbLSCN were sim(E6.4%, n=11), type
I, the CbLSCN was thicker than the MSCN (29.9%528), type IV, the
existence of a communicating branch arising frore MMSCN and the LSCN
was thicker than the CbLSCN, and type V, the CbLS@&k not exist and the
MSCN was thicker than the LSCN.

The region where the MSCN and the CbLSCN joined whserved in 52
cases. In 28 cases of the specimens (53.8%), thingopoint with the MSCN
and the CbLSCN was found in the lower two-fifths thie calf. In the other
cases, the joining point was located at the mid{B<.6%, n=18), lower
one-fifth (7.7%, n=4), and upper two-fifths (3.8%=2) of the calf (Fig. 8).
However, there was no case in which the joiningnpaivas located at the
upper one-fifth of the calf in the present study.

The point where the MSCN pierced the deep fascias whserved in 66

cases, with this frequently located at the middletree calf in 41 cases (62%).

_13_



In the other cases this point was at the lower fiftlos (23%, n=15), upper
one-fifth (6%, n=4), upper two-fifths (6%, n=4), cadower one-fifth (3%, n=2)
of the calf (Fig. 8). In no cases did the CbLSCNrpe the deep fascia below
the distal two-fifths of the calf. In every caseettBN ran with the small
saphenous vein at the lower calf, and was locatateriar to the small
saphenous vein in 56 cases (78.8%) (Fig. 7). Irecashere the MSCN and
the CbLSCN joined, the mean length of the SN frdm joining point to the
lateral malleolus was 113 mm (range 40~200 mm). Wean length from the
point where the MSCN pierced the deep fascia to ldteral malleolus was
152 mm (range 118~210 mm).

A histomorphometric investigation of the SN reveal#nat the mean number
of fascicles was 8.1 (range—22) at the lower calf and 5.8 (range-11) at
the middle before where the MSCN and the CbLSChedi The mean total
areas of the fascicles were 0.55 famd 0.43 mrhat the SN and the MSCN,
respectively. In the case, the CbLSCN had 0.42°nifhe mean diameters of
the MSCN and SN were 4.9 rinand 5.4 mrh and the CbLSCN was a small
diameter (3.7 mA) (Fig. 9).

_14_



Fig. 7. Communicating and joining patterns of theedml sural cutaneous nerve
(MSCN) and the lateral sural cutaneous nerve (LSCdotted arrows) at the
posterolateral side of the right calf. Cb, commatiig branch; SN, sural nerve; SSV,
small saphenous vein; joining point (arrowhead)er@ng point (arrow). a, Type |
(14.9%, n=10); b, Type Il (16.4%, n=11); c, Typd [29.9%, n=20); d, Type IV
(17.9%, n=12); e, Type V (20.9%, n=14).

_15_



Fig. 8. Percentages along the levels of joining arefcing point of the MSCN. Fascia

Joining level

Piercing point

of the MSCN
— 6.0%
3.8% 6.0%
34.6% 62.0%
53.9% 23.0%
7.7% 3.0%

piercing point of the MSCN (arrow); joining poinar(owhead)

CbLSCN

MSCN

SN

Fig. 9. Histomorphometry of the MSCN, the Cb of th8CN (CbLSCN), and the SN.
indicate the number and their mean @afedascicle and mean of nerve
area excepting connective tissue.

The values

Mean of Mean of Mean of
fascicle number fascicle area nerve area
(ea) (mm?) (mm2)
5.8 0.42 3.7
5.8 0.43 4.9
8.1 0.55 5.4

_16_



Table 1. The comparison between the results opitbgent and the previous studies of the SN.

Contributing nerves (% of cases)

stud Number of Ethnicit
uay nicity MSCN and
cases MSCN alone
CbLSCN
Ortigtiela et al. (1987) 20 Caucasian 80 20
Mahakkanukrauh and )
152 Thailander 67.1 32.2
Chomsung (20039
Present study (2007) 71 Korean 79.1 20.9

_‘]7_



V. DISCUSSION

The piercing point and location of the branchingtedmines the maximum
length of the nerve segment as well as the hisimldgatures of the nerve.
Most of the nerve fibers of the fascicles containotan and sensory
components. At the proximal part nerve fibers aot¢ yet arranged to function,
but at the peripheral part the motor and sensorgnpoments of the nerve
fibers are already arranged according to branclaing divisiont’. The fascicular
pattern changed along the entire length of a neiMee fasciculi repeatedly
divide and unite to form fascicular plexuses thae a feature of nerve
cross-section. Fascicular plexuses are responsiblgproducing repeated changed
in the size, number, arrangement and branch fimteot of the fasciculi at
levels along the nervEé In peripheral division of the nerve is very img@ot
to unite the corresponding fascicle parts of thessr section. However the
branching pattern of the nerve is important fadmr nerve graft.

The most components of sural cutaneous innervagi@n the SN, the MSCN
and the LSCN, and the peroneal communicating braoththe LSCN'. de
Moura and Gilbeff pointed out that communication exist between thediad
division of the LSCN and the MSCN. Hill et &land Ortigiiela et af.
reported that the SN was formed by the union of M®CN and the peroneal
communicating branch of LSCN in 80% of cases and wadirect continuation
of the MSCN in 20%. The study of Mahakkanukrauh altomsung showed
that the SN was formed by the union of the MSCN &mel LSCN in 67.1%

of cases and the continuation of the MSCN alon82r2%. In this study, It is

_18_



suggested that the SN is consistently present apdt mommonly formed by
the union of the MSCN and the peroneal communigatbranch of LSCN

(79.1%) and not joining the MSCN (type V, 20.9%)high is similar to that

found in other studies (Table 1). Hill et %alreported that the MSCN was
always larger than any contribution from the pesdneerve. In this study, the
MSCN was similer and larger (type | and Il) thare tmedial division from

the peroneal nerve (31.3%) except the cases tlatMBCN separated with the
LSCN. The CbLSCN was larger than the MSCN in 29.8%6the cases (type
[l1). The CbLSCN seems to be an ideal site for meiyraft, as the loss of
sensation in donor site would be minimized. Howeuwbese cases (type |, II,
[l and V) were observed in 79.1% of the cases.agtomotic localization of
the MSCN and the CbLSCN is important in the contekta surgical approach
to the nerve. In other study, the SN was formedthyy union of the MSCN
and the LSCN in the popliteal fossa in 12% of casesd in 84% of cases,
the union occurred in the lower third of the “egMahakkanukrauh and
Chomsund' found that the site of convergence of the MSCN dnel LSCN

forming the SN often occurred in the lower third tfe leg (67.4%) and
showed additional sites of union from the poplitdassa to the ankle, with
two SNs formed in the middle third of the leg (1)9%nd just below the
ankle (25.5%). In this study, the region where M&CN and the CbLSCN
joined was mostly observed at the lower 2/5 of taf in 52% of the

specimens. The others were the cases that thengoipbints were located at
the middle (38%) and the lower 1/5 of the calf (30%owever, the case that

the joining point located at the upper 2/5 of thaf avas not observed in this
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study.

In a limited survey of the SN, Sunderland and Ragported that the
average of the maximum length prior to branchingsw#6 cm, but it was
unclear whether the first branch was a communigatimanch or a calcanean
brancR. Brammer and Epker reported that the average length of an
unbranched segment was 24 cm but the length frocalilation of the
anatomosis of the MSCN and the CbLSCN to the mialeavas 15 cm. In
this study, the average length of the SN (113 mmgj #e length from the
point that MSCN pierced the deep fascia to therdhtenalleolus (152 mm)
were in agreement with the observations of Hill @ and Brammer and
EpkeP. The important factor influencing the results afrve repair is tension at
the suture sifé. Therefore, the length of a donor nerve get ov@¥%lof the
length of a graft to avoid tension

A peripheral nerve is composed of many fascicleschEfascicle is associated
with supporting Schwann cells and is wrapped im thpllagen tissue, termed
the endoneurium. This cylindrical structure becomasportant in nerve
degeneration and regeneration after injury. Eaclsciéle is bounded by
perineurium, a connective tissue layer of multiptencentric lamellae. A
fascicle is a group of nerve fibers packed withi®m éndoneurium and wrapped
within perineurium. Fascicles can also be foundstelted in groups of some,
surrounded by loose connective tissue, the inneterfial) epineurium. These
groups of fascicles are encased by the outer (edlerepineurium, a dense
layer of connective tissue surrounding the entieeve”.

The similar cross-sectional area and number ofidlesc in the criteria for
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nerve graft make a basis to provide guidance fdecden by examining
similarities between donor nerve and recipient e8rvKnowledge of fascicular
number and area may be essential for achievingmaptresults in nerve graft.
In nerve grafting procedures the selection of a odomerve with similar
fascicular area and number would enhance the sesult

The study about the LACN was examined by Higginsakt and Tank et
al?® A number of fascicles was observed in-@& and 49, respectively. A
cross-sectional area of nerve was examined 1~1.5 byrHiggins et af® and
the mean fascicular area of the LACN was obtained34.68 mm sqg° by
Tank et af®. The present study examined a number of fascicieS.8 and the
mean area of fasciculi was 0.26 fniThe cross-sectional area of a nerve
occupied the fascicular tissue varies that rangenfi25 to 70% and Tank et
al?® was calculated the mean percent of the LACN féssicoccupying the
entire LACN bundle in 26.7%. When this data wasdude compare other
data, a number of fascicles was not significaniifecent from each data.

Hagart® described the nerve as being 2 mm in diameter @mdposed of
about two large fascicles in the calf. In the Mmstophometric study, the
average number of fascicles was 8.1-(@2) at the lower of SN and 5.8 {1
11) at the middle calf before where the MSCN and @bLSCN joined. The
average of total area of the fascicles was 0.55°namd 0.43 mr at the
lower and the middle calf. The cases of the CbLS@Ns 0.42 mrh The
average diameter of the LSCN, CbLSCN, and SN wasnisf, 4.9mnf and
5.4mnf, respectively.

This study demonstrates that the surgeon must v sural nerve at the
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ankle level as a common sural nerve. The SN alnapgtears with the small
saphenous veih between the achilles tendon and the lateral mlak&o In the

LFCN, the ralatonship between the reference line #me course of anterior
branch from the LFCN was located at lateral sid&.9Q%). When rate from
Zhao et af’ was compared, there was no statistical differe8%). This

anatomic situation affects the harvesting of thexadonerve for grafting. When
the donor nerve is harvested for nerve graftingppses, these results will
provide a useful reference for graft proceduresd Ahen it may be beneficial
in developing more effective clinical procedures.

Interfascicular nerve grafting is a useful methaa repair a injure nerve.
There are many donor nerves such as the laterabrédtft, sural®, and lateral
antebrachidl cutaneous nerves for autogenous nerve graftinge iHtraneural
topographical similarity between the recipient ahohor nerve is thought to be
important in nerve repair.

The ideal graft would have a larger than the netwebe repaired would
have the advantage of being better able to collbet sprouting axons of the
proximal stump, but when the smaller distal stungp reached many of the
sprouting axons would be lost. Small donor graftoud lead to reduce
numbers of axons at the proximal juncfibn

A functional recovery can be expected after nervaftipg. Pollard and
FitzpatricK have confirmed that regeneration through an aafbgs similar to
the regeneration that follows simple section antursuof a nerve. The factors
of regenerating axons into fascicles regeneratdinvithe fascicle are significant

for functional recovery.
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The significance of the full features about the atomnd recipient nerve is
provided with satisfactory regeneration in graftinfo, The topographic and
histological information of the cutaneous nerve edletter to choice a suitable

donor nerve for injury nerve.
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V. CONCLUSION

The following conclusions were obtained from a @#reand precise dissection
and the histomorphometrical observation at uppensaand lower limbs of
eighty Korean cadavers:

1. The LACN and LFCN classified three and four gypef branching pattern.
The SN was formated five joining types by the MSAMSCN and CbLSCN.

2. Division point of first branch from the LACN wasxamined the first distal
area (53.1%) from interepicondylar line and thestfidivision of anterior
branch from the LFCN was observed the second disteh (41.9%) from
ASIS. The joining point of the LSCN and MSCN to rforthe SN was noted
the fourth distal area (53.9%) from the calf.

3. The facial piercing point of anterior branch nrothe LACN was examined
at the medial (49.2%, 129 mm) and distal (45.9%.51 mm) of
interepicondylar line and on the interepicondylarelwas observed 4.9%. The
anterior branch of LFCN pierced from the fasciatlatd distal area (75.0%)
from ASIS. The perforation of the MSCN was noted third distal area
(62.0%) from the fibular head.

4. The greatest number of fascicle from the LACNswaean 5.8 at first distal
division. The LFCN was mean 3.8 at the first distaka. The number of
fascicle of the MSCN and CbLSCN was 5.8 and the ¢ examined 8.1.

5. The mean area of fascicle of the LACN and LFCMswmeasured 0.05
mm’ and 0.1 mrh The mean of fascicular area of the SN, MSCN and

CbLSCN was examined 0.55 finD.43 mni and 0.42 mrh respectively.
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6. The fascicular area of the cross-section of th&®CN and LFCN was
calculated 0.26 mfmand 0.4 mri The SN was measured 5.4 fmand the
MSCN and CbLSCN were 4.9 ninand 3.7 mrh respectively.

7. The anterior branch from LFCN run along the riteside (45.9%) of
reference line that is between the ASIS and middbint of basis patella.
The location of the SN was anterior side (78.8%)th@ small saphenous
vein.

Knowledge of the aforementioned branching typestha cutaneous nerve and
the histological analysis should help to choice twmor nerve for the injury

nerve.
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