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Brain CT and MRI Findings in Fat
Embolism Syndrome

Shin Suzuki, Takaki Hayashi, Kyoshichi Ri,
Toshi Hashimoto, Seishi Matsui,
Takashi Kitanosono, Hirotsugu Munechika,
Toyohiko Hishida, Masao Ohbuchi®,
Kenji Takizawa®, Yoshio Kuniyasu® and
Yoshimi Osakabe™

To elucidate brain CT and MRI findings in fat embolism
syndrome (FES), we retrospectively analyzed images from 5
patients with FES during the acute and subacute stages.

Brain CT examinations demonstrated brain edema in 2 pa-
tients and transient spotty low density lesions in 2 patients. Three
patients showed no abnormalities.

Brain MRI, however, showed brain abnormalities in all pa-
tients during the acute stages. These were revealed as spotty
high signal intensity lesions on T2WI, and some showed low
intensity on TIWI. These spotty lesions were considered to
reflect edematous fluid occurring as a result of the unique patho-
physiological condition of FES.

While the spotty high signal intensity lesions on T2WI were
distributed in the cerebrum, cerebellum, brain stem, thalamus, |
basal ganglia, internal capsule and corpus callosum, cerebral
and cerebellar spotty lesions were characteristically located along
the boundary zones of the major vascular territories. This char-
acteristic location might be induced by a hypoxic brain condi-
tion in FES because the numerous fat globules present in this
condition can block entire brain capillaries.

This characteristic signal location on T2WI is a useful indi-
cator for differentiating FES from the primary intra-axial brain
injury in patients with multifocal trauma.
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NERhZE e RE BRI bR 2 I, EF4icEFESh s B
BEITOBIZ~3%OME TR HIHREHER, AT
FEAR, R RIRHNLZ: & DFERE B3 DAEREETH 509,

PR IR 7 A 9 B IR NG SEE R (AR RG24 E) 12
AL OIMF IR 3 5 RABIRB IR T 2 L O TH
5%, ZORIEIHZERAEDEECT, FHMMRIOPT RIZE T
S|EIILE L, FRNOEOHFIR—EL TV N-0, 1D-
W, 2O LIIEEBIICBWT, EIMEISERT 3 —K
HIBNTES: & ASERREE & OB 217 ) BRICHE L 2 5.

I THEDbNbIE, HERE 5 ER & EROPEDS
HiHE FHZERRAE DBEERCT, MRIFTRIZ DWW T OB #4T\,
NG DOEGEBRTEOFTHAMIZOWTEEL::, F/42, K
fE & —RMHEE L DEAE L 20 ) AH MR 2157
DT TIZHET 5.

xt ®

g e L-HEBRBID 5 Flid e TRBERIC L 2 KBREF
e BOTHEEMIDOBINEEL, SHEOBKMEET
BRREEE &R OREIRAT A L, YkHaiEt sy s —
NOE SN T EERTH S,

FEF] 1--5 12V hbGurd, #HIC X 2 FRIEREREEED
BUTHHER /2 LTWAY 9 o F hEM 1 ~5 v
[R5 W ZEHE D HHEHE T B B AR RER, IPOLEHEIR, B2
i EIRH IO 5 b ORHEARER % & 72 1 DL EofiE
AL, SHIICH/NEETSH ZEERFEME, ~E/0E s
ERT, #IR, Z&, [WIMKOBL, MmitoTis & om
HD b0 4 DL ED#ELRL T,

ZGREIZ BT B TEEOF IOV T O R AR
TE W, ZREGIDIREEYIEE L2BIRBE SN
SEERCT, SHEMRIZ B TIE, BTN, FEMICIE—R
ERNER: © H O b T RIGRRD ST,

Table 1IZIEAERF] 1--5 DOFERF(18~335% © FEHR22.25%),
M (EPBEE), BIE6L, S5 o IRIFERREREEORER
BT TOWMMIAM (12~36FER] © FIH215R), KEHIH
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WG EY v F — N SN T EREFICBIT 28k
M5 CRIER ™ TICESER A D TH LTz DIX0:
inhalation & 7k L 72), EAEBEEDFLEE (Glasgow Coma Scale
Eye-Verbal-Motor C/r L 72), MM KB OFEZ R L
7

R E L EERMEOUEY EAZ2ENT, 2k
WTEERZREITOI T A, MXHATRICE L Tid
EHN B\ THIPIBEIE DR D 7280 O S SR
TSN TWwiz2e®, HEAEREZOFEIIOWTOIM
ibhholz. FNIBWTHIMEY ¥ F7 77 1 13
TEanTwiwn,

Table |1DHHEDHE ICIKEFDTFHREDH LD 20D
\Z, M5 %EGlasgow Outcome Scale (GOS) D 5% Fiv»T
Hob L7 EF 113851435 H ORBEERFCB VT UKD
FEMERRE & MBEREEATHERE L TRRO B M7z, GOSIE 3
ARSIz, BB 2~5 BRFLERAEAZRLE 7~%
157 B CEMRMEIIEEICEE L, fFEn RS Y
Ao 72728GOSIE 5 FLTRENT:.
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WE %47 o 72BEECTO M EuT 1264 (5 ER) T, ZDOPIR
BE1HH»SE 7HRA I TOEBES 6 - (ZD % HhT
ERCTIL 2 [M]), %58 MHD 5528 H F TOMHBMERH
6 fHGERCTIZ 3 [|) TH 5. SMl, EaMHoRESE
&, EHE EREEOEIGZET OBV 5 5 mH5HEHIC
JELTT-72bDTdh 5.

fEH S NACTEE IXGERA A 71 ANV X5 AFEE
CT9000 £ 7z 1dProseed Accell ©, CTOWRFZIIHIAZETH S
AT CT#1ecmA T A AETAFy L, 5 LCT7 1
)V 1 Dwindow width/level i£100/40HU T 5.

et %47 o 72 EEHMRIDO U134 ( 5 £EH]) T, T 0N
RSB 1 HALSE 7 HH T ORI T, 48 WA
MO EHH F TOHESMA 6 THS.

ffH &S NF-MRIZEE IGERET A 74 V2 A7 2 81540.5
F A T BEESEResona T, HEEBMRIOHIZIZAY 21
—EOTRFAM{E (TIWI, T1 weighted image ; AT, T1WI
&4 %) (TR/TE/Excitations : 360msec/15msec/4) & T2 5HFH]
% (T2WI1, T2 weighted image ; LUF, T2WI&$ %) (TR/TE/
Excitations : 2000msec/100msec/2) TiThir/z. EffIZBwv
THERfA 5 BETHR £ T % slice thickness 7mm, interslice gap

Table 1 Five patients with cerebral fat embolism (CFE)

Pa0: (mmHg) Patient's
Clinical
Patient No. . Conscious loss Qutcome
Age (yrs.) /Sex Fractured Bones Latent Reriod (Glasgow Coma Scale : E-V-M) (Glasgow
Qutcome
Petechiae Scale)
49
1 Rt. Femur o A
5 : ! -2 K]
19/M Rt. Tibia & Fibula Sl 323
(+)
0: Inhalati
Rt. Femur, Rt. Tibia & Fibula SATIBsaTon
2 Rt. Calcaneus e -
33/M 2nd & 4th Lumbar vertebrae 12 tws. 2-T-3 5
Lt. Humerus
(+)
43
3 Rt. Femur, Rt. Tibia, Rt. Fibula ! i
S ' 4-1- E
20M Lt. Fibia, Lt. Patella 36 hrs. . 5
(=)
35
4 Lt. Femur, Lt. Tibia, Lt. Metatarsus 3h 1-1-4 -
18/M Lt. 2nd, 3rd, 4th Rib 13 hrs. 5
(=)
0: Inhalation
5 Rt. Femur
= )
21M Lt. Clavicle 20 hrs. L 5
(=)

# T indicates tracheal intubation for respiratory management.
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3mmDACEHHE TS L7z, 5%5E S M7-FOVIZ25¢m, matrix
12196 x 256 TH A. HEHMRIUIEIT S Twriew,

] R

1. BESBCTRRRICDWT

5 BIONEIFEERIEFIE OECT 2 /5 L iR T, TN
TPMEAT 2 B, B PBEIRIEI U225 2 BlIcio S,
2 BNZBWTIZRE T RIZFEE S ML ied> - 72 (Table 2).

@ MihE

DR & 7R L 7= fEBEAER] 1 @ 1 BliCRED Sz,
Z ORER) 1 128V BEEOHEREIL, B 1 WH OCT TIEHE
FEZR s LHEFEETd o B, 43, 8 H Tldmp s
0, %3 WELBEOCT TR L Tw» GEREAIHE SN
(Fig.1(A)). ZDFEFI 1 12GOSHT 3 M %R L= T A B4
THoi.

BERE 72\ LR D RRHERT AR S M EEBIIZRER] 2

16T, %1 WADOCTTED SN, [FREFI DORFEDH
XS BRI SNICTEM LT 720 D TH 5.

@ BN BERAEI U R 2

b P BEDRARIR DUREZR 1, KN, /I R 4 L2 Btk
DERIVIIRE 2 B2 b DTH B,

Z DFERIEIUSRRZE ZAEB] 1 D% 3 95§ H OCTD K,
ANEE M (Fig. 1 (B), (C)), fER 4 TIIEE1205H OCTD
KEEHEAIZBWTRED O, FL TIN5 OREREEIL
BmZs i, RN S NCTTIEARBBE L L Twie.

2. BEMRIFFRICDWT

5 FEBIOZMEN, WA B W TEAEN3ElET S 7T

FMRIDTIWI, T2WIZ AT L. IEFICRD SR

TWHTRAIT2WHZ BV T 2 BB S S & LT =

PCGRESS) 1 (3 BEIRS (s A sl b 2 OB M s 5 s 1C
£1t L72), —ATIWHIBWTIZEI S O—HAMEL(E R
e LTRENTZ, Table 3, 412X EHEFIDT2WIZ BWTEL
O b NF-BHRFEE BIRE O SATEL & 7 DREBEI 2 L % F
L,

OBFIREAS FR% (T2WI) OS5 AEALIZ 2 T (Table 3)

SHEGIOSMN, HAMNIZBI 2 T2WITHEL S {E 5
NSRS SIS AAEATS B, ANINAHS 4 61, B EREg s
560, BURADT3 B, KEREEEALAT 2 6, P24, R
A2 FlICRRD b

KNG & N 7= BEAR TG 52 O 43 AT HRAL 13 21 5P Y v
D35 BN, BITESEDHE, IKBED3 B, #EECH
B, IKEEA3 BlIiC@Bo b7z (Fig.2(A), (B), Fig.3(A),
(B)). TNEDGAGERALE, o> BIR 2 BC fEs o5 57
IS T LM TH o729, F7z, 4 FlONRICERD SR
P BRI E O AT SR I N EER O hER L XL
T, KBRS 57z (Fig.2(C)). SIb D5 AiEkhn
b /NI D T B IR T ECFEIROBIRER AL T A TH - 72
16}

@BEREE B2 (T2WI) ORI 2L

K, ANEA OEEFRZE T AP 2 S T I AT
T X DRFRFHZALATHBHCBIZE T & /2D T I N % Table 412
F L.

X T RN O EEBTIRE DR ZELIZ OV T, 26
DEMEI (G 1~7 FH) I2BWTEEIREE BR2E 0456 A
iR U722 v LI EEIIR AR OB R D o 7
LIRS Bz, RICTESMIOFENIC B VLTI, fE
B 1 OEEEIZNE I ORI A A Oe s E

Table 2 Brain CT findings in 5 patients with CFE

/2nd, 10th day Normal

Patient No. Acute stage Subacute stage
/Date of CT exams. (1~7 day) (8~28 day)

1. Moderate brain edema (1st day) Marked brain edema (8th day)
/1st, 3rd, 8th, 15th, Changed to marked brain edema (3rd day) Subsiding of edema (15th day, 21th day)

2ls da(i) Spotty low density lesions in the cerebral and
cerebellar white matter (3rd day)
> Sligh od brai
/st day ight or moderate brain edema. -
3.

Normal

4,
/12th day - Spotty low density lesions in cerebral white matter
5.
/2nd, 5th, 8th day Normal (2nd day, 5th day) Normal
(1)

() : studied numbers of contrast CT
- : CT study was not performed
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TR L2012k L (Fig.2(D)), o 4 FEFIZ B
TIIBEIREE S 1L F OWED AL 2 h A i
(Fig.3(C), (D). I & Pt % KIEGIDERAGREE & Xt
5 &, R 1R L~V ORI ASE RS 1) BB
(GOS 3 M)A L7BITH--DIx L, fER 2~5 135
7~153 H THEM L~V 05e&nlff (GCS 158) A Hh, #
HIEAR S oo TH -1z, WA OEHIIMRI

ASHAT S N BNIER 3 @ 1 FIOARTEH o725, [FHEFNIL
5 9 9 H OT2WITHED & 7z KRN O F 5 50281 355249
HTIHEIZMHE LT,

KIZNEH D EE B RE DR ZLIZ oW T, ¥
260 2 B CHEIREAE B A O 54 YRR L 72/
I EBIRZ RSSO RSEBIC RO bz, £LTINh
5 O/NRAEE SRS RN L, EFl4 IZBWTiE
85 W H Tk E RO, MEFICBVTH EAMET O
iz E R L Tz (Fig.2(E)).
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Fig.1 Case 1 ; Third day's CT from the onset of FES
shows marked brain edema(A), spotty low density
lesions in the cerebellar white matter and also in the
cerebral white matter (arrows) (B, C).

iR, BUR, RIMERAEE, WE, BRIORSNCHEIR
BE T REORRMEIZ2WTIY, SEMZBWTRHE
7 & BN 2 O ARRERY LRI L T GBARAS
b b7z (Figd(A), (B)).

Z &

JRlhsEfefE R T KRG I ok s h s REEETHhO
B2 12~ 720 B O WSO & R TIRERFE MLAE, F A S RE
W, FER R 2 & ORRRIEIR Z R SIEBERETH L. A
FEERE DI AEARR IC D W TITERIEZ R VD, BTN O
AN BRI TGS ASIR YA L TS ORI | 225k
FRTE, MM E OB IR SR A A LI PRI
HOBAHDHE LA, FiE0d A HEMERTREDOEAIZL S
MR EAAOALEEMNGER EOFIFLR I TWAEY Y,

NEMGZEARAEERE (2 BT B PHKAEIEIR X 2 D980 % DiE
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Table 3 Location of the high signal lesions on T2WI in 5 CFE patients

Locations Cases
Cerebrum
Centrum semiovale 5
Frontal lobe 3
(ACA-MCA Boundary zone)
Posterior lobe 3
(ACA-PCA Boundary zone)
Thalamus 3
Basal ganglia 2
Internal capsule 2
Corpus callosum 2
Carebellum
SCA-PICA-AICA Boundary zone 4
Brain stem 5

ACA : anterior cerebral artery MCA : middle cerebral artery

PCA : posterior cerebral artery  SCA : superior cerebellar artery
PICA : posterior inferior cerebellar artery ~ AICA : anterior infericr cerebellar arery

Table 4 Sequential changes of the cerebral and cerebellar high signal lesions on T2WI in 5 patients with CFE
Patient No. Cerebrum Acute stage Subacute stage
/Date of MRl exams. |  /Cerebellum (1~7 day) (8-~28 day)
cerebrum present (3rd day) chenged to widely distributed in
1t the centrum semiovale (15th day)
/3rd, 15th day
cerebellum present (3rd day) absent (15th day)
cerebrum present (3rd day)
) became unclear (7th day)
/3rd, 7th day -
cerebellum present (3rd day)
became unclear (7rd day)
cerebrum present (9th day)
5 absent (24th day)
/9th, 24th day -
cerebellum absent (9th day)
absent (24th day)
cerebrum present (3rd day, 5th day) present (12th day)
4. became unclear (16th day)
/3rd, 5th, 12th,
16th day cerebellum present (3rd day) absent (12th day)
absent (5rd day) absent (16th day)
5 cerebrum present (1st day, 5th day) became uriclear (14th day)
/1st, 5th, 14th day cerebellum present (1st day, 5th day) absent (14th day)

present : High signal soptty lesions were present.
became unclear : Margin of the spotty lesions became unclear. —: MRI study was not performed.

32

absent : High signal lesions were absent.
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Fig.2 Case 1; (A-C)Third days MRI(TZWI), (D, E)
15th day's MRI(T2WI)

Although mortion artifact made a image degradation,
spotty high signal lesions in the cerebrum are shown
to distribute along the arterial boundary zones of ma-
jor vascular territories (watershed areas) (A, B). Cer-
ebellar high signal lesions are revealed to distribute
in watershed areas in the cerebellum(C). The cere-
bral high signal lesions are shown to be changed to
distribute diffusely in the centrum semiovale (D),
whereas cerebellar high signal lesions disappeared
on the same day's T2WI(E).

FR84E S H25 H 33
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Fig.3 Case 3 ; (A, B)Third day's MRI(T2WI), (C)5th day's MRI (T2WI), (D)16 th day's MRI(T2WI)
Spotty high signal lesions are shown to distribute along the watershed areas at middle and upper ce-
rebral levels (A, B). The cerebral spotty high signal lesions on 5th day's T2WI(C) changed its appear-

ance of which margin of the lesions became unclear (D).
tl.,.

i

¥
y

*

Fig.4 Case 4 ; (A)Ninth day's MRI
(T2wl), (B)24 th day's MRI(T2WI)

Spotty high signal lesions distributed
in the thalamus , in the basal ganglia and
in the internal capsule on 9th day's T2WI
(A)were shown to disappear on 24th
day's T2WI(B).

34 HARERSE 4556% He6 5
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BlcBWTROENL L ENEA, TONEITRENELR
WHNSEEICEL T TOI T EILBREOEMAME, &
R, AL ETHEY, IS O HAEEIR
X, MEAOFTIC RS 2 TR R IR SRR S b
DTH DY, KPR EHEFIC BV TIE, FHEBIMEIC
LB —RHHEEGE A L TWATEELDLH Y, WEOHE
MEHIZEETHL W,

OFEHRCTHT RIZ2oWnwT

BB FERRAE DEEERCTAT FLICBE§ A Hif 1T WV { oA b
NI ZNSDHKO % THE S TWA 2, 0
EUMIIRENLERFEHRANOI BT, DSV oid
Thicoipe 5%, Meeke 5%, Jacobson 57, Findlay 5'"® 4 ff
BlcRD b M- 2 ORGFEEOBT R Th o 72, BERHIIC
BWTHTable 21R LAz TE L, 2 SEFIO BRI EEE (iE
Bl 1), BREEZ\ LSRR (GER 2) ORFIERT AR H 1
72 (Fig.1(A)). DLEX D, BGHERAZERSE DERCTATR & L
TS EHEICED LN L OREM ORFIEDR R C
HobLEZOLNI.

K2 EHERBI TR 6 N FREHTR & Ui B ST
WABHTROLI T LzbDlE, fEF1, 4 D2
T2 OFIEE 0 A T @1k 12 7R S A7 BEDAIR U
WETHAY. T ORERERIPUEHRZ (Fig.1(B), (C))ig,
MRIDT2WITIIBEIREE FHA L L UREN T W/ (Fig2
(A), (B), (0)).

ZOMOBE SN TVLREHR L L TIMLS DL
DO EHWIUHIRZEY, Tacobson & Mgyral enhancement” 7°% %
25, THeop RIZEBRFIOIEEHCTIZ B W TIEED bk
Moz, BHERIMEC & 2 B OB M ZR S 0 — i
BT, AHIMIEERUERE L L ORSET, L
L, FMIRRHEERAE QUELCTIZ BV TIE, WMILS D 1 %k
ERPAC BRI 2 B0 A &L v b o L Bbh
7.

@EEEMRIFT R IZ DWW T

BRBETG ZERRE OMRIPT RIZ B3 A i 13 e o
NIRRTV 2245, EEoREimRiE, 3
B 5 fEBI & [RELS, T2WITIIBEREE 5 RE D51 H3
REN, TIWITIHEINSDREREES L LTREINTWY
5. ZOT2WITEHES, TIWITRES %R LB
OHFIZOVWTIE, HEEOMTEOHIIZEREDI D B,
Anegawa b, Kawano & (ZAFAER A 1Y Saito & (3{R[H i
EHLbLTVENDEA ) LERELTVAY, bitbhiifk
HY 2 Z OBEREE T IRE ORI 2 RO S £ E
L, ZHUIAFEREREOFHZMETICB W THAE LT
fE% FHe LmEEH0bLTWALDEHEML T
5.

—77, BRBENGERE O SRR O M IC L, K
BBV, ANRIKAE - BE, IS IERSIE 2~3mm KD %
B ERBIMOGAHRD Sl ShTwaB®: 200 L
L, HERO 5 fEFB L UBEROMEHIZBWTIE, SR
% RET 5 & 9 2G5 RE(TIWITEES, T2WITHRE

SERi 845 H25H

fi1 1% 397

FIRE) TR SN od. LIzt TCT, MRI(HHES
WREE 0.57 A 7 ) OWEIZ B W T 2 H R TRlH S h
5 & SN2 ~3mm KO FURHIIEE % [FE 5 5 & R T
LD e BEbhs,

RIZ, EEBREITR S BRSNS 52 (T2WID) D 5545 ¥
LDV THELET S, Table 3ITR L2 & ) ITHER] 1 ~5 DEM
1 & S OT2WI T & WA B 5 WA O 54k
firld, FRO@E LRI, KON, /K, BRESS, BUR,
KHEER, WU, MR, 2 L TRIEO N
23 & N BEREE 5 R O G ATERALIE, IR 2
W LI F BRGSO 08, JKEEH TH -
7= (Fig.2(A), (B), Fig.3(A), (B)). 7z, /MREAERIZ B\
T/ DER L~V 2 B 5 EEIREBCSE R IR O
B, IKEVEE O BERESE SR O o A hYiRe b L7z (Fig.2
(C)).

Erdem %, Kawano®, Anegawab, Saito® DR L7z K
FRT2WITIX, ZDEEFIREDTARIEFIIF LI FR0 5
N, F7:Saito b DR LI/NMERT2ZWHZ BWTE, ZOEE
TR /NI D EBYIR SZACBE A B 50 Af T BT L AR &
h-’(b‘.i:lll-ldl'

Sevitt, Kamenar & BurgerlZ & % HRIHSETE RO 20
IR OIS 12 K AUZHREN, MO/ NI A SO
R OIRIREITAE L TV 519 0 Ko SEICE
W Z QMR N ATR P /NIE 123 L, U@ DPAZE
BEERIZLTWS EZ2E, RERBICBIT SRR
{LILIE FE ORI FRE |2 BV THFE 22 1 24V Watershed
area & [AREDIMETH - T L vddd Ly, & 72-[FERE
12, air embolism |2 331F & D BEETRAL & KM, /DIFKDwa-
tershed area$s & N RHBEEAZERIC B W THET 2 T L A%E
IR Twa,

Takahashi % (2 & % K% & B fE OMRIFT RO i I h
i, EEFREBCBVWTRIBEL TR T VAR
DRI IZHEEMOTIWHZ B W TEE SRR 5
N EDRHENTHAR, LiL, EERGIOMIRIIZER
FESHEBI O HE 2 IADTIWI TR & WA THIHAR TS O BB ED
FICIEEETHEEIRD SN L d o, EEERINE & g
HFERERELZ 38V T B KM & /NI D FE AR AL I Watershed arealZ
H5LEBbLNDY, BBEXEEHL LB L HEREEOKA
BEMIBE LI WEMETH B L B bk,

FEERME O — RO MMIRSE (< B\ TA S A DEME IS
I S W EAT2WHZ BV THEIREE SR L L
THHLNE, LHL, IhsOHREESTHEDO DA
i, Kl E A ESE RS S HE, R, EiBpsRoEs
FEBICIF3ET A L SNTWABY, Lh > T, HuPRIF%ERE
& OBkl FRAN & OWI{E EOERIE, T2WHZBITFHZFh
FNOBEREEFRED AN OE NP LW ETHD &
Bbhi:.,

BB, BEREE 528 (T2WI) OFFRY LI DWW T
95, HBEOWEIZIE, 2HHOTIWITRD bhi:
BEIRES1E BRI F NN ORERI O PR REIR OB &
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E B IZHBMED 2 v LIZEEOT2ZWHZ B W TIEE A L
FaRLIY . ZAUSEHEBEBIORER] 2~5 & RO
ftT& -7 (Fig.3(B), (C), (D), Fig4(A), (B)).

=77, JEB 1 AR AR (GOS 3 &) # 5k L, IRk
FERRSERR IZ B BB ENEE TH - 1 EFTH 5.
# L TMRIDFERFZLIZ BT S ERI 1 13> 4 FEH] &
RpBRERL, B OT2WITIE I h.L5Ei% O
KEHEISFEROERE DS L TVE L Bbh -1
MR LD GAi A58 b 7z (Fig.2 (D)),

% DIRMERIEBEIFOTHRIIRIFTH I L SN B LD
T, SR 1 D &) LAEFARRAE 2 5T TR BOIHTE
ET 52 2.5 SEOKHTIIFERARLEIE 1 HlORTH
D12, AREMREIC BT 2RO EORE & T % 563
59 2T, T2WIDFEMMZLICER T 5 Z LIdERDH 2
borEbh:,

GEObivbhOMEClE, BHHOMEECT, MRIFTR
WZDWTIIRE L T, IBRIHZERAE O 1844 1 o0 2 #:
IR AU, 7 AL TIE NS & AN BB
TR, 3 7 RGBTSR & K, /M, IRt i o

B8, BB RO SN TWE, ZH S ORBHRE %5
BT 5L, KEOBEHOT2WIIZBWTIZER DL
HoND L) /NS LEEEFREDRENZD LN TLW
LDk Bhips 1) 14,

ia i

SR X 72 3 HE SR O BB G AR E T I3 IR AE L &
5 &b DHIREFBAMRIE 2 IZCTTRD b, 20
M IIMRI (B (2T2WID) ASCT 2 > TV 72, MRI(T2WI)
TR b NHEIR B F L (B E 5 HIE) (E 2530 RN, /I
Foi, MR, BUR, KEEEM, WE, RRILCEDS
7z FRICKIE, NKIZBWTIE 2 S I Watershed areal24
LT HEELICBWTHAT 255 A SN, Z OMRIFT
ROFEIE, AMEIC X 2 —ROMELEOFT R 2 EBH S 20z
ReDHDTHo7. MRIIBIT 5 REHT RIS B
ARG T B & & BITRBITED LA, BRAEEERE 11
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