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CAPILLARY MICROSCOPIC OBSERVATION AND PHOTOGRAPHY ON THE
SUPERFICIAL MINUTE VESSELS, 1956-57
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INTRODUCTION

Since the pioneer work of Lombard (1912)! many
reports have been made on the morphology of
superficial capillaries using capillary microscopy.
Such detailed observation and measurement on
numerous items require considerable time and not a
few observational errors are encountered. It is
known that the values obtained by different
scientists cannot be readily compared. In order to
make such comparisons possible objective methods
for observation and measurement were established
and later photographic measurements were carried
out to determine the degree of deformity.? One of
the authors (A.T.), succeeded as early as 1956 in
obtaining without great difficuley photographs of
human superficial minute vessels by the use of a
Zeiss Ultropak (incident light microscope) coupled
with an electronic flash unit as the light source.3

In the present study, observarions using a capillary
microscope were made on the fingernail fold
(35 items); mucosa of the lip (30 items); and mucosa
of the tongue (19 items) of 185 Japanese, and
further photographic measurements were made.

SUBJECTS

From a selected sample of 400 subjects who were
from 2500-4999 m from the Hiroshima hypocenter at
the time of the atomic bomb, or beyond 10,000 m a
total of 185 (46.3%) was examined at ABCC in
Hiroshima between 10 December 1956 and 13 July
1957.4 Age at the time of examination was restrict-
ed to 10-44 years in an effort to exclude those with
senile changes. Table 1 shows the age and sex
distribution of the examinees.
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TABLE 1 AGE AND SEX DISTRIBUTION OF EXAMINED SAMPLE
#l HREBOEL - MRS

Age F@
Sex Total
# 10-14 15-19 20-24 30-34 35-39 40-44 it
Male 5 15 10 5 8 8 1 55
Female % 14 9 17 32 22 4 130
Total & 29 19 22 40 30 5 185

Examination of the 185 subjects showed:

Systolic blood pressure & #1MJE
Diastolic blood pressure #&{EIilE

RBC #rimzkit
WBC [ Bk
Platelet count I/ fi$k

Subjects on chronic medication and those with
recent illness which would possibly affect the
capillary morphology were excluded as much as
possible by history taking and review of ABCC
medical records. Furthermore, persons of such
occupations as typists (It has been reported that
manicure induces capillary changes of the nail
fold)5, mine workers, and factory workers who
handle strong chemicals were excluded.

In the observation of the nail fold, the ring finger of
the hand not of preferential use was examined.
Females were not examined during their menstrual
period. Also, care was taken to exclude cases
having any local scars or inflammatory lesions in
the fingers, the mucosae of the lip, and the tongue.

METHODS

Camera and Attachments A Zeiss Ultropak (incident
light microscope) was used as the capillary micro-
scope equipped with an electronic flash unit and an
illuminating cone. The flash unit contained several
small light sources to enable photographing while
under continued visual observation of the site. A
35-mm NICCA camera was used (Figure 1).

Light Source. The electronic flash unit used was a
ring or spiral type so designed as to give light
effectively from around the illuminating cone. The

BSADEREORERZFRRO LN TH B,

Mean SD
T 4 fif B 2

mmig 113.0 =+ 13.4
mmHg 67.4 % 11.5
104/mm3 3958 *  38.0
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FIGURE 1 Photographic Equipment. Completely assembled microscope apparatus used in

taking photographs of the oral mucosa capillaries.

A dipping cone is mounted on the tip of the

objective lens at the extreme left, The strobe unit provides the light through an illuminating
cone from the side. Small light sources contained in the flash unit enable timely photographing
of the site while under continued visual observarion. The two boxes at the extreme right are the

strobe unit condensers.
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output was 800 w/sec with condensor capacity of
600 pF at 800 v, making possible exposure between
1/1000 and 1/3000 sec. Use of this unit is in-
dispensable for photographing rapid blood circula-
tion under high magnification.

Use of Dipping Come. A Leitz dipping cone is
convenient for providing not only uniform lighting
but also ‘freezing’ movement of the site to be
photographed.

Photographic Conditions. The apparatus, having
Periplan 6Gx eyepiece attached to the Ultropak with
5x and 11x objective lens, provides a suitable
standard survey magnification. With this magnifica-
tion level it is possible to secure an appropriate
field and capillary abnormalities can be objectively
recorded in good detail. This range of magnification
was used because at higher power the depth of focus
becomes too shallow.

Since the geometry between the objective lens and
light source is fixed, it is always possible to take
photographs under almost identical exposure
conditions. As the rate of light condensation

DRERIZIE, MERY AR Eh, HEDEEOBRATOBRMBE TR A o

HiJTIE 800 w/see, WEHEEHAR 600 uF, HEEE
800v ¢, 1 /1000— 1 /3000sec kA8 A THE T
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AROELEOTH S,

Dipping Cone @f#H Leitz @ dipping cone (&, 18 &
MIFEHREEAHEL T 2040 5, SN EEES
BOIALARTHS.
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T, BEFECEBELAREIEZCLZVEY TR V.
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increases with increasing magnification of the
Ultropak objective lens, good exposure conditions
can be obtained easily merely by changing the
diaphragm aperture inserted in front of the light
source.

Fuji 35 mm Minicopy film (ASA 32) was used with
Fuji Rendol (2-fold dilution) for the developer. For
extra survey magnification, a 4-fold enlargement
(Kodak or Du Pont No. 4 photographic paper) was
made of the negative and the central 3/4 portion of
the enlargement was used to make the measurements.
When the magnification is 30 power, 60 mm is
equivalent to 1000 y, and at GG power, 132 mm is
equivalent to 1000 -

Observation and Photography. Observation and
photography were made after the subjects had
rested for more than 30 minutes in a room at a
temperature of 22-32 C.  Within this range no
significant difference was observed in a pre-
liminary survey especially for the oral mucosa.
Wakano® was successful in applying this method in
photographing of the minute vessels of not only the
labial mucosa but also of the gingiva, permitting
study of the capillary morphology in alveolar pyor-
thoea. Photographic observations and measurements
were evaluated without knowledge of age or sex.

Fingernail Fold. It is necessary to place the finger
tip in a resin holder for photographing.  After
cleansing the skin with xylol and drying, the
dipping cone was placed as close as possible to
the skin of the fingemail fold and liquid paraffin
was used as immersion oil to prevent light reflec-
tion. Care was taken to keep the finger tip at the
height of the heart and the loop was photographed
at the point of maximum filling. Usually the ring
finger was used because this finger is less fre-
quently subject to trauma and more suited for
observation. However, the index finger was used
occasionally when hangnail or scarring was observ-
ed in the ring finger (Figure 2).

Labial Mucosa. [t is essential to place the jaw on
the chin and head rest (Zeiss type) in order to
immobilize the head. A site on the inner surface of
the lower lip, 1 cm from the edge of the red lip and
1 em from the median line, was selected for
observation. The dipping cone was placed lightly
against the mucosa and moved slightly to the side
so that the profile of the loops could be observed
well (Figure 3).

Lingual Mucosa. A site on the ventral surface of the
tongue 1 cm from the tip and 1 cm from the median
line was selected for observation.

DN THARIM KT 20T, LEORIZEA LD
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FIGURE 2 Photographing Fingernail Fold Capillaries. [t is absolutely necessary to place the
finger tip firmly in the resin holder, Paraffin oil was used as immersion oil to prevent light
reflection. The finger tip should be at the same keight as the heart.

I OB, fFRE resin MEEHETLE(BETLIES
IR EFET A, RAGOCREE]

T hH A, Dipping cone & [£
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FIGURE 3 Photographing Labial Mucosa Capillaries. Photographs were taken by pressing the
dipping cone lightly against mucosa. The use of chin and head rest (Zeiss type) is essential.

3 LIS MEEm S oME. Dipping cone & 5l
FE( Zeiss B ) AR LTHHOBEE TS &8
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Measurement. In order to reduce subjectivity in the
measurements as much as possible, four assistants
were trained until individual errors were negligible.
Figures 4, 5, and 6 show normal patterns of minute
vessels of the fingernail fold, labial mucosa and
lingual mucosa.

It should be noted that errors caused by expansion
and contraction of the photographic paperare within
0.5-2.00 mm per 100 mm, bur less than 0.1 mm when
allowed to dry naturally. Those of the films were
found to be negligible.

RESULTS

Through microscopic and photographic observations
the presence or absence of items under study was
determined and further photographic measurements
were made of specific items.

Items Observed by Site. Difficulty involved in
microscopic observation and the number of items
examined vary considerably by site (Table 2),

especially for the oral mucosa, as will be discussed
later.

SHRll FHM OO AMBRE L TR IZHRAT 2 2010
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FUEIHE oo i di 1o &k 2 343518, 100 mmiz > % 0.5 —2.00mm
PATHA24, BRAGZBRTHERZEL0LImLl FTs 2.
TANMALIIEARETIEETE 5.
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TABLE 2 NUMBER OF ITEMS OBSERVED BY SITE

#2 ERrMlomeEsEAE K

- Microscopic Photographic 5 -
Site Observation =5 > 7 Total
&5 i B e servation easurement &gt
e B #t i
Nail fold #7/MF &6 14 9 12 35
Labial mucosa [1M#5% ) 9 12 30
Lingual mucosa & THif 0 13 6 19

Relationship to Age. A study was made on the
relationship of age to 84 items observed in 185
subjects. Presence of edematous fusion of the nail
fold (P <.05) and variability of the density in the
lingual mucosa (P <.05) were the only two items in
which difference was observed by age (10-year age
group). Males only showed a significant difference,
but because the number involved was small, the
analysis by item was made on the total sample with
all ages combined.

Relationship to Sex. The relation of sex to 54 irems
among the 84 was studied. Hardly any significant
difference between sexes was noted, but in some
items showing a significant difference, females had

EREOBE 185l v THEE L A S4IEE L ER L
OBE A BT LA, RSB (LOME SF g B B ) s M7
Roonlolt, HINKESILBEOZEEMS (P <.05)
EETHBEIZE T A FBHOE, (P<.05) &0 25
DHTho. BREEBLLOZRAD SR~ HHH D
ZVOT, LHOFEENBTIEEERE G L AR
FlcH LTiT 4 - 7.

MR ORI BUEH S E &R & 0 BE & W
L7 BUBIIEEZRZEILAYAD NGV, HH
ZERTETOHEATIE, XOhPBLYLERREN
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FIGURE 4 Normal Pattern of Minute Vessels of Fingernail Fold, Normal loop distribution,
vessel diameter, and papillae. Hairpin-like open type (Gibson). Original magnification 30X,
photographic enlargement 4. -
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¢ pattern. (% Ei 54, B URBI T, TGO E
M0, 51 & M LEE 4R,
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[ 4 45 TV &6 4 ] o :
{ Gibson ) 1244+ 2. MBS

FIGURE 5 Normal Pattern of Minute Vessels of Labial Mucosa. Normal loop configuration and
Characteristic corkscrew-like loop structure permits adaptability te extension and
contraction of labial mucesa. Original magnification 30, photographic enlargement 4.

18 46 B /s I 7 00 OE 8 pattern. HHEOER S BE LG4 TT. FERAORKEREELTRL, £
CHOBBEo MR CEE LTI LR AN 5. MBS0, J) &M L3R,
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FIGURE 6 Normal Pattern of Minute Vessels of Lingual Mucosa. Normal loop configuration and
distribution. Hairpin-like open type (Gibson). Original magnification 30X, photographic enlarge-

ment 4.
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a higher prevalence rate than males (Table 3).
Furthermore, comparison was made of the means of
30 measured values between sexes. When a signifi-
cant difference by sex was noted, males showed a
higher mean value than females (Table 4).

Prevalence of Findings by Site. Prevalence differed
remarkably by site. The rates in decreasing order
were tangling, distortion, branching, visibility of
subpapillary plexus, and intercommunication. These
findings were noted to be more remarkable in the
labial and lingual mucosae than in the nail fold
(Table 3).

Measured Values by Site. When the values measured
by a map caliper (Figure 7) were compared by site,
the following trend was noted:

Average number of loops PR
Average top diameter 1 £ b TH A 7

Maximum arterial diameter T AREIIREE ...........
Minimum arterial diameter S EIARTLE ool
Maximum venous diamerter BRBIRERE ..oeaeee .

Minimum venous diameter &/ EIRERE ... ..
Average spacing T (% B i
Average length FHoE =
Average height FHofFEa

Average width  “FiyoREE

Ao 2 (#3). 0FOMEOFEE 15w T BLHO
W iT 2 o 7. MRICHEEF B 6N 4411, B
DRI E D @B h o 2 (F£4d).
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EZHVWH SN 18I ( tangling), F#l( distortion ),
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FIGURE 7 COMPARISON OF MEASURED VALUES BY SITE
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TABLE 3 COMPARISON OF PREVALENCE RATES BY SEX
#3 HMAEO L, EN

[tem Male Female Significance
A B 3 HEME

NAIL FOLD 45 JTU&
Microscopic Observation 8 i T ¥l %

Presence of edematous fusion FLEHE O R B coviiiiiiririrresveesriisarnarnssnniins 23.6 41.5 L05-.02
Presence of 'halo’ space halo @7 {E 56.4 56.1 NS
Papillary defect MR i e P G WA 0.0 2.3 NS
Enlargement, elongation, tortuosity of venous (arterial) limbs
CE U 3 o F - S 1 L o 43.6 53.1 NS
Giant loop R I s oo i s S e i S A Al 0.0 3.1 NS
Presence of fine capillary AR . oo iviiivaiissianmvenis drsvass i sssvmmiss 23.6 1.5 NS
Thromhosis MAR oS s TR A 20.0 26.9 NS
Branching T e e L R L B B S S R R R 30,9 41.5 NS
Hemorrhage B o e A e L e 0.0 6.9 04%
Decreased blood flow A A i R L 20.4 24.6 NS
Granular streaming BT 10 P N g A 1.8 11.5 .10-.05
Interruption of blood column  MEEIE oo 0.0 2.3 NS
Visibility of subpapillary plexus FLE FRIRB OB HE L. 14.8 16.1 NS
Normal colour tone of the background ¥ 5 @ & {8 @ IE 54 96.3 72.1 <.001
Photographic Observation % P #: iz & 5 8%
Smooth artery BV IS ORI D). i e e S R R e R 90.0 89.3 NS
Smooth vein R R O B D v i e B e R R s 86.0 92.6 NS
Loop parallelism 5B O FITHE ovnrnieriiininnssaricrinsarsaseseiissensessssnaens caneransans 40,7 38.0 NS




TABLE 3 (Continued #i &)

Item
TH

Male
5

Female
4

Significance

R

Intercommunication 75 R e e M D e s PP L
Tangling <ol T S "
Distortion it

Presence of fine capillary I EMALE rreeraennns
Granularity T D ol 17 USRS .

Interruption of blood column  MAEETZ ceveiriiiiiiiii e,

LABIAL MUCOSA [ £ 6

Microscopic Qbservation Wi ¥l

Presence of 'halo® space halo @IFTE coviiiviinnnnns P i e
Enlargement, elongation, tortuosity of venous (arcerial) limbs

8 (B M DmeR; BE M Gaasinninaanainainmi T T e LT A
Presence of fine capillary HHEMAETEOSH 2 40 ciiviiannnns

Thrombosis

Branching I e L o AL SR
Decreased blood flow HETERRIR oisssucomusniosiosnnssnasmssusnsins
Granular streaming TR o s R S

Visibility of subpapillary plexus A TEHERBOTRE (ivinrrivsisesissionssss

Normal celour tone of the background % 5t & @& 8 @ F 54

Photographic Observation % FRIC & 2 Bz i

Smooth artery EIIRMIBE O P T S0 (iiiaiiiiionariiinmsisansasasssassinnnns o Ay -

Smooth vein BIRMEENOFEHLED cnenenes

Loop parallelism RO IE o i i s e

Intercommunication EEHIMIA Looirririirireireenirieeeneaaas e SeERAR RS e
Tangling PR e R T R R L

Distortion B cadisnaiisisesi i s R s s R
Presence of fine capillary WA BRI B 8 B D i iiiisie v svisvaiaes
Poor filling | - L e e P AR

Interruption of blood column HEHBZE .o

LINGUAL MUCOSA & F#;js
Photographic Observation 5 H## Iz L 5 Bl

Smooth artery AR BRI R B iiiiaiie i i e s s e i

Smooth vein BREEOTFHLED

Loop parallelism TR OPITHE cieennns

Intercommunication FEMMI G vriiiiiiiiicierriicreercrenae,

Tangling, clubbing, notching #H#E, FTAMAIE, TR . iiiiiaiiirianranes
Distortion SR o e R R

Variabilicy of densicy M OTE M ol viaipaiisins
Branching I L e R s s s e
Presence of "halo® space halo O 7F fevveeenennnnn. wedb b
Variability of spacing B B 0 Z M veeieennenensnnnnns L P e =
Variability of length £ & 0Tt
Variability of height @& o1

i 1 SRR R R

Variability of widch WEOAE %

1.8
49.3
45.3

5.6

7.4

1.8

20.0

34.5
14.5
3.6
38.2
3.4
0.0
54.5
95.5

75.9
75.9
92.6
20.4
100.0
88.7
19.2
9.3
1.8

94.2
90.4
65.4
58.5
100.90
100.0
55.1
7.3
37.0
45.1
51.0
33.3
50.0

1.5
46.8
35.4

2.2

9.4

1.6

24.6
27.7
3.8
31.5
3.8
0.0
44.0
88.5

86.8
85.3
90,7
30.2
99.2
82.7
32.6
29.5

9.3

98.3
90.8
68.3

NS
NS
NS
NS
NS
NS

NS

NS
.10-.05
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS

NS
NS
.01-.001
NS

NS — Not significant HET L

*

— Exact test FFE4H#%
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TABLE 4 COMPARISON OF MEAN VALUES BY SEX
#Z4 FHEOkE, 5

Male % Female & Level of
Item Significance
R Mean SD Mean SD 4
T # fifl B f i 2 F £ il 2

PHOTOGRAPHIC MEASUREMENT 5 MH R 2 £ 5 3
NAIL FOLD #5 /TR &
Average number of loops /500 x 800 (L 500 XBO0x & 7= 1 H9 45 B 8 4,3 1.1 4.5 1.3 NS
Average top diameter *F 5 {7 B TH 7R 13 16.7 6.4 14.7 6.5 .10-.05
Maximum arterial diameter fi J 8 IR i 72 i 14.3 5.6 12,5 4.8 .05-.02
Minimum arterial diameter b < &0 % # 7% 1 8.5 4,2 72 3.9 .10-.05
Maximum venous diameter i & #i ki 1% L 21.0 8.9 17.7 8.2 L02-.01
Minimum venous diameter & - § R i 7 I 12.4 4.8 10.7 4.9 .05-.02
Average spacing P E9{F B i 1 146.6 45.9 136.0 35.0 NS
Maximum spacing i & [# & i 184.4 48.5 180.4 52.4 NS
Minimum spacing &/ 5% 1 118.0 44.8 104.0 37.3 L05-.02
Average length EHoEa I 307.6 138.6 347.7 208.9 NS
Average height FHoE s 7 165.0 67.9 179.6 75.8 NS
Average width F ¥ o0 0 % B 13.5 9.3 14.1 13.4 NS
LABIAL MUCOSA [CIE#iE
Average number of loops /1090 x 730 0 090X 730k & 72 0 FHFEH 9.2 3.1 9.3 3.1 NS
Average top diameter T 19 {5 B H R i 10.5 4.8 8.3 3.6 .01-,001
Maximum arterial diameter fit @0 0% i /% i 9.1 4.0 7:5 3.1 .01-.001
Minimum arterial diameter & - 6l IR i £ i3 5.4 2.4 4.4 2.3 .01-.001
Maximum venous diamerter I 7 #BR % i 17.4 7.2 14.9 5.6 .02-.01
Minimum venous diameter &/ 3 8F & % 13 8.4 4.1 750 3.1 .02-.01
Average spacing T334 B B4 i 124.4 37.2 116.4 34.4 NS
Maximum spacing It K [ & i 191.7 68.7 174.7 50.0 .10-.05
Minimum spacing i/ [dl i 13 76.0 32.3 74.9 35.4 NS
Average length  ‘FHOEE 73 387.3 128.9 404.1 160.8 NS
Average height FHo#@as 113 233.4 98.9 242.0 97.3 NS
Average width Qb alal -Fid [ 14.2 9.7 7. 12.4 NS
LINGUAL MUCOSA & FHh%
Average number of loops /1090 x 730 [0 090X 730k & 7= 0 FHE i 105 3.9 112 4.0 NS
Average top diameter T4 B TR TR 1 6.6 2.6 5.8 2.3 ,05-.02
Maximum arterial diameter [ il if o % i 6.0 2.4 5.5 1.8 NS
Minimum arterial diameter &/ ST IREE I 3.8 1.9 3.6 1.9 NS
Maximum venous diamerter i} % ¥ IR 75 % i 12,1 4.0 11.3 5.3 NS
Minimum venous diameter fi / #f IR & 2 13 6.2 2.8 5.54 2.6 NS
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The measured values of the nail fold were generally
larger than those of the labial and lingual mucosae.
However, no significant difference was noted in the
number of loops (Table 4).

Special Features of Pattern by Site, Nail Fold. In
the so-called standard pattern, thin capillaries have
smooth afferent and efferent limbs without tangling
and there is no excessive elongation or dilatation.
Granular streaming, interruption of blood column,
and distorted subpapillary plexus were not observed,
but the

(Figure 4).

background was of normal color tone

This pattern corresponds to pattern A of Gibson?
and is called “‘open Gibson has sub-
divided this pattern into pattern B (open type), and
patterns C and D (closed types). As these were
found in 89.7% of the total, they were classified as
““normal parttern.”’

loops.”

However, as not a few signifi-
cant variations were observed even among normal
persons, patterns E to 1 were added so as to make
10 types, but there strong possibility of
subjectivity in the evaluation. Other authors have
concluded that it is therefore impossible to establish
acharacteristic normal pattern.

is a

Braasch et al7 in their study of nail fold capillaries
of radiologists selected as abnormalities tortuosity,
sacculation, dilatation, plexus distortion, branching,
and papillary defects, and observed that the mean

these abnormalities for
steadily until it
unexposed aged.

number of radiologists

advances exceeds that of the

For the purpose of excluding subjectivity as much
as possible the observation items were subdivided

by extent and degree of morphological abnormalities.

The following nine items were selected in order to
obtain a total score of the morphological changes4.
dilatation; waving; torruosity; branching; clubbing;
tangling; granularity; subpapillary plexus (visibility,
distortion, etc.); and fine capillary.

These were each graded 0, 1, 2, or 3 according to
extent and degree.
was obtained for

The total score for nine items
each individual. Accumulated
percentages of the scores were calculated as shown
in Table 5.

|
In view of their distribution, the groups with scores

14 or less (82.6%) corresponding to Gibson’s
patterns A, B, C, and D (89.7%)2 and Yamamori's
normal type (88.3%)8 may be considered to show a
normal pattern. Among those with a score of 14 or
less, morphological

no gross abnormality was

12

IBINES OB EME, DB L USTTFHREOCFALEID L
—fEizkEL AN, FHEBECEEREZRADIRE D
Sl (F4).

BB Bl Pattern M4E#E fEMES  wbh D 2 TR
pattern (&, front loop ¢ & #&F IR B # E 80 1M 55 00 45 BE &
iR T, fogm, | GEREE - GHETE, BRI, |
W, L UFlHEFRRHEOEHIIED ST, iR
FEWLZAREET 2L 0% 5 (H4).

Z @ pattern |+, Gibson ? @ pattern A IZFH25 L, “ open
loop “ &MEIEN A, Gibson (£, ZThE o IZHERIZH5H
L, pattern B ( open type ) % & [F(Z pattern C & & UF
D ( closed type ) & [X4r L. Dl Rz ERE A8 7%
# &%, IEHpattern EEZ LR TWA. LA L, IEH
ORIt AR AR EST 28022 0RH6 R,
pattern E = I #flz 6 h T, WEIAKH EshT 4. 4
LD EOFMEIZIETE FRATCSAEEES S S, B
Lo R s, IEH I % pattern #HE TS 2
EURNRETHLILETAMELALNS.

Braasch & 7 (%, iEfl, maFsmgek, disg, FLEE T iRk
oL, S0, PLUFERELSOGHHEEAT
HEHREHE ORI M & i L, BOHERE 2
BFUVTIE N LA RE % 5T RO P AN &
Lo LT, FEEERAEOELaMAI LI L AW
HLTWw3.

TEAHEYXHASBRT AL, BEHB I L IIFE
BEREOREEE L EERN IS HE L .

EERE 77RO IEA X BURARME L K
fisk s R TR ouk; FEETEEEE; 66 BARA
T FLEA R ARARGE (WHRE, FEdhg L) MM EMLE.

FREEoBEELHEIIEITZAEFNO0, 1, 24
23S TEES A, HAMENE & TFMEE LA,
wHEMICE A TR OFEANIZFME D A5t 2R D, XK
ROEIIIEFHFMBEORME T EEEE L 1.

GHAEMEO M E &5 &, LT (82.6%) O#
Gibson o pattern A, B, C, D (89.7%)% & & UF(li
FOE KA (88.3%)8 (2fH4 L, IEWH 4 pattern L # %
TEvniotEbhs. GIHFMEA ML TOEOIZIE,



TABLE 5 TOTAL SCORES FOR NINE ITEMS — NAIL FOLD

#5 9T oG F AT — H5 TR S

i e Accumulated %

£t e fig 7 % Number I’erc.e.ncage
i e i

0- 4 35 35 19.0

T 65 100 54.3
10- 14 52 152 82.6
1510 24 176 937
20+ 8 184 100.0
Total af 184 184 100.0

One case excluded because of unsatisfactory photographs.

TSR AT E G b Erik L2,

TABLE 6 SCORE AND AGE DISTRIBUTION — NAIL FOLD
%6 AR & R L OB — 1T

Score i Mg Total
& 3 AF 4 10-19 20-29 30+ it
0- 4 13 o~ 13 35
5= 19 17 18 30 63
10 - 14 9 21 22 52
15 =19 5 9 10 24
20+ 3 a 0 8
Total it 47 62 73 184

demonstrated. The relation between score and age
is shown in Table 6, but no significant difference
by age is observed.

is noted.

Further, no sex difference

Table 7 shows
this study in comparison with some of the more
reliable values reported in the literature.

the measured values obtained in

Labial Mucosa.
characterized by

The so-called standard pattern is

tangling loops (Korkzieherartig
gewunden: Miiller)®? that have smooth afferent and
efferent limbs without any excessive elongation or

dilatation (Figure 5).

Further, as in the case of the nail fold, the follow-
ing selected items of importance were each scored
0, 1, 2, or 3 according to the extent and degree of
the morphological changes, and the total score for
each individual was obtained: dilatation; branch-
ing; granular streaming; fine capillary; loops per
unit area (0: 6 loops or more, 1: 5 loops or less);
loop parallelism - the rate of distortion (0: 0%-9%,

13

KELGHERE 2T oh 2Lt 7o.
AEA A & R & O BR &R LA,
TEERD Sh L.

=6 1258

o T

#TIR, FRETHLTAEE, XWckEshrclt
BWEETE e oiE R L.

THERGEE b 28 ¥ pattern OFF B F I 048 42
(f2e = FRtkdr: Miller )® TH- T, BIIRM & & UFF IR
BoERATHET, RELEERCHEN Z2VWEDTHS
(B5).

E5IRIMRSEOEG LM, AELEbAIEDLE L
TAROEEH %8, FOHENERORE LBEIZE
Ltzhzho, 1, 2, 3LiMz52, ERaosgi
P Z RS . T bbb, FREE; Sruk; kUK I
A BN, EAmBU A FRER(0: 6FLLE,
1: 5ALT); B TFTEoFE*R T RHOES



TABLE 7 MEASURED VALUES FOR THIS vs OTHER STUDIES

27 AFEEL MoK TR ER Lok
Current Study Other Studies # b o ¥ &
Item A
HH Mean T 5P Mean Range of Values
- i+ e 3 T 25 il i, o i 1
Average number of loops F ¥ {F & ¥ 45T 1.3 22 (in2 mm) (Gibson?‘) 5- 10( in 1 mmJ(Mﬁllerg)
(per 500 x 800k) 6.9 (in 1 mm) (Yamamori®) (Krogh!®)
6- 10 (in 1 mm) (Shimall)
Average top diameter T HTH i {E 73 15.3% 6.5 20 (Kroghl9y
Maximum arterial diameter i & &I & 3 M 13.0% s.1 12 5- 15 (Chumal3)
Minimum arterial diameter B/EMRERE  p 755 Al } 7 (Bxovn=) 9- 12 ( Deutschl4)
Maximum venous diameter M AMIREE p 18.7 £ 8.5 } cpeasil?s 10- 20 (Chumal3)
Minimum venous diameter M/ MFIRERE o 11.2 & 4.9 9- 20 (DEutSchM)
Average spacing F #7{% i il 52 (e 138.9 £ 38.6
Average length Fi#omfa [ 335.6 £191.0 200-470 (Mﬂllerg)
Average height F#H 0@ & @ v elTsinE e 200-400 (Krogh10)
Average width EHOEE ft 13.9% 12.4 3L.3 (Yamamori®)

1: 10%-29%, 2: 30%-49%, 3: 2 50%).

In the labial

mucosa, waving and tangling, being normal findings,

were excluded from the scoring.

Tortuosity, club-

bing, and distortion of the subpapillary plexus were
grouped under loop parallelism. In view of the
importance given to number of loops per unit area by
Fukushiro,!5 Wakano,® and Braasch? the
minimal error of measurement involved, number of
loops to

and

was added the criteria.

Accumulated
percentages of the scores were calculated as shown

in Table 8 with relation to age.

In view of the distribution of scores, the groups
with scores of 8 or less were considered to show a

E(0: 0%—9%, 1:10%-29%, 2: 30% —49%,
3: 250%). OBRECEVTIE, BKS LB
EEMRTHE20T, ThLIEEFME,» B EH
7z, sTdh, REEHGES L CHLE TSRS B, &
BoOPTHoREL LT —ESMH LA EBK,5 &,
# & U Braasch 7 A EMY A~ 0 {ZEEHLERL, 2
iz Bl EOBREFD L LD S, SHEEHE
BHEICIBML . RS TRAHFMEN RS HeE
ELT, FREOMFELRLA.

AR OSA2 65T, SRIFHEMEA 8L T TH 2

normal pattern.
and sex difference were not observed.

Some ofthe values obtained were:

Average number of loops/1090 x 730 p 19 1% B #¢

Average top diameter
Maximum arterial diameter
Minimum arterial diameter
Maximum venous diameter
Minimum venous diameter
Average spacing

Average length

Average height

Average width

BEIZE W & pattern 2R T80 &AL LI

& At A fiE

Relation between score and age

CEME LU LEOMIIBEREIED R LS 5 K.

BONLFEHEO—HIEROLEEITH S,

Mean sD

................... g 92E 31
FHIRER v Lo 9.0% 4.1
BAEARER . [ BiovE 3.3
B EIIREIE weeemcemvnneimenenrnrrns [ BT T 2
BARIRER womletetmet, Toe o [ IseE 62
BUNIREE &, el B Tayeis o [ s s
PSRBT e po118.4 £ 353
b e e R [ 399.2 £151.9
e e R e L 239.5 % 97.6
E{.{ﬁ}mm@ ............................... |U, 16.3 i 11.7
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TABLE 8 SCORE AND AGE DISTRIBUTION — LABIAL MUCOSA

# 8  HETEHME & TR & o BFE - Ok R
PNy Age b Accumulated i
& 35T 10-19 20-29 30+ Number Perce?tage
b+ R g
- 2 8 9 20 37 20.2
B 5 16 22 19 94 51.4
6- 8 17 17 18 146 79.8
S & 5 10 11 172 94.0
12 + 2 3 6 183 100.0
Total # 48 6l T4 183 100,0

2 cases excluded because of unsdatisfactory photographs.

Lingual Mucosa. The so-called standard pattern is
hairpin-like as in the case of the fingernail fold
(Figure 6). By using the criteria used for the
labial mucosa, accumulated percentages of the
scores with relation to age were calculated as
shown in Table 9. In view of the distribution of
scores, groups with scores of 8 or less were also
considered normal.
observed.

No age or sex dependency was

Some of the measured values for all cases are
tabulated below. When compared with labial
no significant difference was seen in the
number of loops, but the top diameter and both the
arterial and venous diameters were smaller.

mucosa,

Average number of loops/1090 x 730 g FEE R

Average top diameter TR

Maximum arterial diameter T Ao El R £
Minimum arterial diameter e IR £
Maximum venous diameter fik A R E
Minimum venous diameter 5o B IR £

In photographing the labial and lingual mucosae,
the dipping cone was lightly pressed against the
site to be photographed, causing minimal changes
in loop configuration and capillary abnormality. For

these the measurements were based on

reasons

photographic measurements alone, but such measure-
ments were lower in confidence than those of the
nail fold. These may be the reasons why hardly
any measurements on the oral mucosae have been

published to date. Presented in this report are the
values obtained only on the measurable items.
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............................... i 5.6 2.0
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TABLE 9 SCORE AND AGE DISTRIBUTION — LINGUAL MUCOSA

. Ape Ei Accumulated B
Score
Lo 3 AR 1 10-19 20-29 30+ Number Percentage
4 [l -
0- 2 7 11 21 39 21.5
g 5 14 15 16 84 46.4
G- 8 17 16 26 143 79.0
g=I 7 11 9 170 93.9
12+ 2 7 2 181 100.0
Total it 47 60 74 181 100.0

4 cases excluded because of unsatisfactory photographs.

ERADMEL 26 AR &L 2.

SUMMARY i

Capillary microscopic observation was conducted
on the superficial minute vessels of the fingernail
fold, and lingual mucosa of 185
Japanese. Morphological study was made on 84
items, of which 34 were measured from photographs.

labial mucosa,

The
shown and the measured values were compared in
detail with those reported in the literature. The
values obtained from this population were within

pattern of the nail fold minute vessels is

the range reported to be normal in the literature.

The patterns of the labial and lingual mucosae are
also presented together with the measured values.
As normal values have not yet been reported in the
literature, the values presented here may serve as
reference data.

The measured values of the nail fold were generally
higher than those of the labial and lingual mucosae,
but no significant difference in the number of loops
could be observed. As in the case of the labial and
lingual mucosae, the loop diameter of the nail fold

capillaries was greater in males than females,

An attempt was made to evaluate the overall pattern
by scores to the morphological findings
according to their extent and degree. The normal

reported
that

assigning

pattern in

with

the literature was compared
based on the total score. No age or sex
difference was observed within the age range of
10 to 44.
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