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f S B R AL 5E  (amyotrophic lateral sclerosis, LLF
ALS ERERD) 1E, PAB LT LER) = 2 — 1 v 2@ R A
ORMIIN FREE B MRS R T, AR 10 5 AT 3 ARE
JEFEIET B & SN b, HRIRIGHFED % <, I o K
EHHOERED KD ST BY. ALS OAFIIIL MG
WO A IERPHB L T o815 » H, TETIIIERE
HIFEE#S (noninvasive ventilation, AT NIV & BERD) i
A& D29 7 H, KBV TRENINER (tracheostomy
invasive ventilation, LLF TIV L B&EE) ZEA L725E121%
79 r HE TR L T2, FaldmEHHo ALS T NIV &
At D AR PR ELOR, B 7 » HIZ COo, T
-V AEELT, SEHE LR L7ER 2 8 L 72,

BPEE S HARBNCEEED > 72013 CO, F IV a—Y AFE
L CHEMZESINFEANLLTHY, BalLEDERE LT
TIV Z38AT 5I2E -7z, ERiZIZHATO6G 2 ROME&H1H
%73, ALS B Tld TIVE AR O QOL O 70 & fig#LHYy -
HEBIREN S35, fito T, TIV id ALS O iR Tl
TONBVIEEMATHo72L LT, ThE TORMED
LCHOERTA2HFIEIEETH L. LB S RERMIZD
W, TTE T O/ RESEIZ DWW TR IR D 9K ) 3 L7

—HRENIZNET D ALS (IR R & S, S0 sz=E i
WZBWTHEH Y — DXL T body mass index (BMI)
EROEVPEGTFRICEETHL L END. FEFTH 155
HIINA O) — 22T 7S, IIRERE DB L IZBEE L
TR E R LSRN Th o7, REFICBITS
FOER Y S e IR REAR T O SR & w5 G D ALS 123
LMY R REEHDSH ) FIZOoOWTER L.

E Al

FEB] @ 55 %, &

FFR R L NV

BEAERE © &iE, FRESREEN D - 7.

KR TR BRI 7 <, IFEETH -7, NIRE:
YV =)L 100mg/H, 728V 25mg/H, HANZY
F 25 mg/H, AT NEY 8 mgH, MY
15mg/H, Bfb~7 %272 660mg/HTH o7z,

BUREE © 53 BEIE & 0 RATHSE % D EFIROFNIZ AT
W LR A IS WS 7o 72, 54 5%, TEMZE, &5
THECHEEE D 2 TR EA 2 e TEL. — G ARFTRIE
5 157.0 cm, 1A 94.1 kg, BMI 38.2 T & o i % 580
7o, B, BWHIOMFEIL 20 AT 80kg, 30T 100kg, 40
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Fig. 1 Clinical course of the patient with ALS.
A 55-year-old woman presenting with muscle weakness since 1 year was diagnosed with ALS and anti-ALS drugs were started. She had a habit

of overeating and maintained BMI 38 until the onset of bulbar palsy. Meanwhile, the respiratory function described with %FVC and %FEV1

decreased, resulting in NIV initiation and followed by TIV introduction at the emergency department. ALS, amyotrophic lateral sclerosis; FVC,

forced vital capacity; FEV1, forced expiratory volume in one second; NIV, noninvasive ventilation; TIV, tracheostomy invasive ventilation.

T 100 kg (BMI40.6) T& b, BMIIZZHikEE TOH 10
EMT24 KT LT/ (Fig. 1).

AR ERYFT R - WAIS-IV T4 IQ 96, SiEFf 117,
T —F 7 AE) 117, MBI 87 LRI TW A, HIRE
HEPL 76 LAKT 2 RR0 72, EELRTIIETFHHIT A M (manual
muscle test, PLF MMT & B&EE) CAEBICH KT (Mgl
FLESG 5//C 4, =faf 5/3, WL 5/3, BTG 5/3, L=
SHA 54, LMZWEA 5/4, EEHRYVERS 52, /MR
52, BB 5/5, KBRIUSES; 5/5, BIkEE G 5/5, BEIE 5/5)
ROz Fiz, EBRIMERR & ANMEIMRR X D R0
split hand sign (H 5 0Tld e 2o 72, FHIZHEMT 2 EEE
LT REILRO 205 72, MG L5 & A RS
BT BREBEGHIE AR CBEIC E TR TREL T
72, FRRCEHICEE L CIE TR 2 #2897, Hoffmann 5T &
Tromner 5% 72l COMAFRD 7=, Babinski M5 (X720 72
L D ?, Chaddock B XM T TH 72, BEERIZE L
TIRFIEE, REE, WREICREZRO R, -7, MR
FREFREZRDT, AEHERORETRLRO o7,

FRATHT HL ¢ MR A TP RE, ERER, HUIRM A AR R
WIAFHT, ¥F I VBl ¥¥ I VBI2ORZMEL. KA
R (BUPUE, U~ M4 FRT, $USS-A $ifk, SS-BHUE,
Pt GM1 ik, HTLV1#ifk, sIL-2R, P-ANCA, C-ANCA), ##
RIZEYEClES;~—% — (CEA, AFP, CA19-9) ® L& 33
O, EYERE L B THh o 7. BIRE TIIME, &
H, I UEEMEHEEFHEEN, +VITr7a—-F N
Y RIZBEETH -7

HRE AT, WO d iR, R, B
WEE s, WERE AR CHERE L7z, HARGBIEM IS 27
B 2RO Lo 72708, EOIERMEEE ROgHEe, ok

BMECFROMBERIIKTL, AEFKEEZROL. EKEM
REBEMICEEIIRO R o7z $HHHERMRE T O
B, LI BENG, RHRSMEE, BFEAER, KBREM, Wi
I i CHERM L7z, RSN - MK B FEEAISLAEER, G
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INE — Y OBIER RO 2. MR T O — TIIAEERI RS
fif (C5 47 8 mm// 6 mm, C6 47 9 mm/Ai 8 mm) % D7z
MR o — i3 LR (IR, =M, LRWTER, R
falhs, BRIREIRIEN) (ZBEF O EGHE 2 70, L
i (e, =) TR (WRERH, BEEG) (ZHE
WG & FR 72, IS b AR 2 fR e 7228, T a—
BEEE DZACITRED 2o 7z
MRI Tl HEEMIZF OO B K % 728, H0H] [E hand

knob i & T,* 55, DWI TOHEMKREEIZIR - 72155 13578
O 77 7. N-isopropyl-p-["**Iliodoamphetamine-single photon
emission computed tomography (ZI-IMP-SPECT) T35
ICATHEIE O IMFR T 2R S /e (Fig. 2). FOMoOZEN
FURBTRIZRED T, HHICE L C O BRI BT R 2 R
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Fig. 2 MRI and **I-IMP SPECT images obtained at 3 months after diagnosis.
MRI findings showed an enlargement of the right central cerebral sulcus (arrowhead), but no abnormal intensity area was observed at the
precentral gyrus and on the pyramidal tract. #I-IMP SPECT images demonstrated reduced blood flow predominantly in the right frontal lobes
(arrows). (A) FLAIR images, (B) T,WI and DWI, (C) #I-IMP SPECT, (D) 3D-SSP, DWI, diffusion weighted image; FLAIR, fluid attenuation

inversion recovery;
tomography; 3D-SSP, 3-dimensional stereotactic surface projection.

I RERR A T lE, ZJIliE R (forced vital capacity, LA
FVC LB&FD) 1.991, %FVC 69.3%,
volume in one second, PLF FEV, & B&32) 1.77 [,
75.3% Tdh > 7=.

W 3 7 H ik O ENL 18 [al/53 2 5 T Sp0, 96~98% %
FELTEY, HTOFREREIRIEZ SN (Table 1),
R R ERLIRAEDSE AR 2 SERBIERA L $ o
RoNgED7z. ZoR, BENEEHE TR, BHEFESHICDT
PR 2RO LDOAT, HEBIDTRTH /2. ZOR
HTOENA T — IR TH - 7225, BHIKTNORE D
LTELMRY AFE LD L)ILANTTEBY BMI38.2 % i
LT,

ZWr 5 o HRIITERH ORI W & % > Tw/z, MMT
FEBOEAIE (4/2), LECEAE (42), TG (41) 12K
FL7z. Fho MMT Ml & & 5 127z T/, IR
REM A CIEEHI EIE, %FVC39.0%, %FEV,47.7% % TIKTF
L, B2 B RIS SUIIPIRAR EAETT§ 56 2 L 23l
DL, WHDOHANIV % Bls L7z, i%%EIL AVAPS-AE (average
volume assured pressure support-auto EPAP) £— F, 1 [A[{#
KEA00ml, 7Ly ¥ ¥ —HR— b (max 8min 2 hPa), EPAP
(max 8/min 4 hPa), FFHZEIEL 10 HITH o 72, Z D% 12
FE0Y & A (percutaneous endoscopic gastrostomy, PLT
PEG & B&zL) PEG &b BB A I AR

1f& (forced expiratory
%FEV,

1o 7.

T,WI, T, weighted image; *I-IMP SPECT, N-isopropyl-p-['*I]-iodoamphetamine single-photon emission computed

Table 1 The trend of the patient’s body weight, respiratory

function, and ALS grading scales.

Month after diagnosis

(Months) 0 3 > "
Body Weight (kg) 94.1 94.0 85.0 84.7
%VC (%) 70.2 56.3 41.1 N.E.
%FVC (%) 69.3 59.6 39.0 N.E.
FEV,% (%) 88.9 88.9 100.0 N.E.
%FEV, (%) 75.3 64.7 47.7 N.E.
pH 7.410 7.503 7.412 7.070°
Pa0, (mmHg) 92.5 96.0 84.6 196.0°
PaCO, (mmHg) 40.8 40.5 40.4 125.0°
HCO, (mmHg) 25.3 311 25.1 36.5"
King’s Staging 1 3 4 N.E.
ALSFRS-R 46 33 25 N.E.

ABG, arterial blood gas; ALSFRS-R, amyotrophic lateral sclerosis
functional rating scale-revised; FEV,, forced expiratory volume in
one second; FVC, forced vital capacity; VC, volume control; N.E., no
examination. *On arrival. ®0, administration 10 //min.

B A HIT T2y, BREO#EITOOUA L D b Af=
KT L Cw7z, BMI L 345 THEFF STz, B, 2



o AL T2 PR AN AT ST L 72 ALS @ 1)

SpO, (%) [0 99

mmHg
200

62 : 605

o6l o6l

=A=PaCO,

—8—Pa0,

150
100
Propofol 2 ml/h Sso
— -~
o0 Propofol 2 mg 1 § 3 § Phenylephrine 0.5 mg 2
Pentazocine 15 mg ‘ NAdO.1
Rocuronium 50 mg — 1Y ABPC/SBT 9 mg/day
0, (10 L/%) C‘T BVM ventilation R‘SI Ventilator (Volume Control)
I
1530 16:00 16:30 17:00 17:30  18:00  18:30  19:00 19:30  20:00  20:30  21:00 Time

ambulance ER

ICU

Fig. 3 Clinical course and treatment from transportation to ICU admission.

The patient was bought to the emergency department with disorientation after vomiting. On physical examination, her SpO, was 99% (O, 10 I/

min), GCS score was 3, and ABG analysis showed hypercapnia. After 40 minutes of BVM ventilation, RSI was performed under medications.

Then ventilator was initiated followed by a rapid improvement in consciousness level with GCS 15 after 60 minutes in ICU. ABG, arterial blood

gas; BVM, bag valve mask; GCS, Glasgow Coma Scale; ICU, intensive care unit; RSI, rapid sequence intubation, ABPC/SBT: ampicillin/

sulbactam, NAd: noradrenaline.

5 PEG ARSI F TREAIMPIL R M ZA T ILFO T 2z
o7z (Fig. 1).

TWr 7y AR, BEBICEN L2 ERICUSHPEL o
7o RBBRBNE R T I B OLET, Ty TR % LT
W7z Sp0, ITMIETE T, 10155 OMERS- DG S 1L ]JCS
300, Sp0,99% (& 101/43) THBeifik &7z (Fig. 3).

— AT R« 5 E 157.0 cm, {KE 84.8 kg, BMI34.4 T
Hotz.

ABERFBUE - GCS E1IVIM1, Sp0,99% (F&s& 101/45), I
J£ 170/109 mmHg, -C-1%% 108 bpm T - 7-.

MLEARAS - WBC 10,180/ul, 114 242 mg/dl, CRP 0.5 mg/dl
FaHNY k=¥ 0.07 ng/ml TH - 7=

By AR I A & 4347 © pH 7.07, PaCO, 125 mmHg, PaO,
196 mmHg, HCO, 36.5 mmol//, BE 6.1 mmol/] T& - 7z.

ek tafEl 1 40 53Ny 7NV T A 7 & W TSR L 72
75, ABG T PaC0, 135 mmHg & 354§, MG EIHE®1C
RN TIFER % B L7z, AT ERR e I E el
. (volume control ventilation; VCV) T— [RI#i% & 400 ml.
0% [ %% 15 [A1/%7, PEEP8.0 mmHg, FiO2 40% CH&HL L 7-.
Z OBE 60 731213 GCS EAVTMS6 (2 [FA L EHRHEICA
H L7 BEN AT 180 4% O ABG Tl
pH 7.37, PaCO, 49 mmHg, Pa0O, 88 mmHg, HCO,27.4 mmol/,
BE 2.1 mmol/l 23 7> (Fig.3).

IR RRIR T 2 £ 5 ALS OZWio720, 55 3 W B IZ4AT Sk
T CTIVAZEA L. #OD%I% continuous positive airway
pressure/pressure support (CPAP/PS) TEHIL, & 7HHIC
D) DT DRI R & L7

ALS 32 HOHAEORD, MW T HEREI T IC X 2 AFHRL
BEOWRD, W LE R T AV F—m O SARERD %
E72L¥ <, B0 BMI I 19.9 Th A0, ALS B
DM BMI A% < 2.04ECH 5 L, R M (BMI
30~35), L CIRERFICHL CUITPREFRTY L shs
7%, SO (BMI > 35) 1B L CIXFHARKETY &
HBENTWE, T 7o, NikEAEICE L TIPS OFEMmICL D,
6 A DRMETREVC 78 10~15% 5 TR T 58, ABlo
W OAER BMLIEARIE < 20//ETHH D DD, Wk
BMI 382 TH 0 mERlmz 2o/, £ LT, ZWErs
5 AMTRFVC 7530% bR T LCTH Y, B EEIZHH
PR EASEST L7, ABNIAHE 2 i 70 AL C il i 28
DAY TITAT AKTF & IFHLGT; 0 & B E &= 0 HE K AT
FEREEALZ B L Qv gt s i, WS FRARORTF
&7 o P2 REMEDTE

ALS & i SR ) BE SE T 28 PR E L B A L RS © TAR-
DNA #& % > 737 B 43kDa (TDP-43) DRFEELZZD L
STHET B9 FEER ALS 0F 20 % AT HE I B R ANE
(frontotemporal dementia, LT FTD & B&FE) O WAHEIZA
T 52, KENE WAIS-IV CTHEERREIL RN T ieps, &
AL % £ 5 HIREHEEL O T % 328 T 72, MRI CHIBHZED
FEMIIRDO VL DO, WLIMP-SPECT TR IZATTEHIED
MR T ATRIEE S0, BSEEERREAC T AN E R | @ A o
JRIRICEAE L CWT RS D o 72, Tz, ALS TR T
WOF XY Y rRF Ly VM OZE A SR B 12
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M5 LTBH®, FTD b EBICHUR P2 & Ok
PEFTBOZELIBES§2 L SN DHW. AKE1S BE T 5BHK
WCE DR A AEMEIICES L L iEREsnG, &b
—UGEBYE LM AR T 2[5 #i 7 REAEAS ALS 20 b 0D
ST O R H S 2R D o 72

ALS BH T BB OZEMHR R E OB, WO
BIANF—mD LA EOBRAGNERI L) RERD % &
72972908, BWROE N 0 — OKEEH L BMI OHERRC
IV AEMTFEIWE LIRS L) ZET Y ADHHROE S
W ENTVEIBE - -2 2 S Of781d BMI22~27
FEOBEENFEEOBEREIWN R TH D, BMI35 Ll EowE
RGBT B REBEEHICOVWTOFRIIRZ IR SN TV A
VL ORBHEBEER S o 72 2 LS ALS Wi b BMI I
EEDSHERE S N7z, RS IR A I R AT L L T B
D, EEREO ALS ICB LT, B0 —OSRE I
FTLOLAM TER WM S > 7. ALS Tl BMI 30~35
OB CIILTEI R DN V) HEDRH D7, RAE
Bl & 9 Z3fAicid, B3 BMI30~35 % HAE 2R
HEZITVODIPEEAOEHIZEET S 2 EAE L E 25
nrz:.

ALS BE DS ORENIL, ALS IZEL L 2B = %
V¥ —EOHEI (Shimizu D) ? BSHW SN 5. Harris-
Benedict @312 & 2 HHEAH =17 & revised ALS functional
rating scale DA I T % /87 A= FIZHWAH Z L TR
V¥ — W (total energy expenditure, DT TEE & B&RE)
ZEMTELY. ZLC, TEE RAREZHEFT L0008
ANF—EMEIET L. ARTEAT L L, BWE3 A
F TOREETIEN 2,400 kea/ H, #ZWita 5~7 » A TIIH
2,150 kcal/ H & FBH 1502 0 SFENE 215 T iz LS
SNTz. SR TIV EAHE D YR 7 #2 1TSS
HATN, REREZIEL#E 7% BMI 2> o — LAE
TERERIC NS,

I A HE O AL AT I g 27 ALS B T, NIV
AHHMRES &SN B, NIV IZALS OAar Pk % # 29 » AIERE &
# QOL g3 8452, NIV OEARIGOH%EE L CRFVC
< 50%AHRIE SN TV 72299 %FVC > 65% TR A B
DFHH, BFVC < 65% DEEMERBEAREL ) &, AFHME
WE W S H B0 AN, BHES » HIZ%FVC 39.0%
T CET LB CHB O AD NIV ASEA Shzz, X0 Bl
IINIV OBA%E LT BEho72TREEA S - 72,

ALS BE L TIVOEAIZ L > T, BEF TEDQEGTED
HERE SN B2 TIVOMARIZEIZ L > TEZD, HAIL28
~38% L S NMFTRDO LD, L L, TIVOEARZ
FEDBORREE, B UADERNLZ COEES, HENTY
BRI HEETH L OPBIRTH 5. AENIL AR AIFR
BREDEAL 2R S, S L CRINICBAMN R ERE
DK, TIVOEAIE7. HETOA YT+ —HF-a>
LY ML) BE L FOREORLH M IR T TIV & A
AT T LN TE. ALS IR 2 &6 2541013,
5L CO, FINVI—T AL DLBZEDOY A7 2HHL, &
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Abstract

A case of amyotrophic lateral sclerosis presenting with rapid progression
of respiratory deterioration due to severe obesity

Daisuke Baba, M.D.", Naoto Jingami, M.D., Ph.D.Y? | Takuma Minami, M.D., Ph.D.’®, Kwiyoung Park, M.D.?,
Ryosuke Takahashi, M.D., Ph.D.? and Shigeru Ohtsuru, M.D., Ph.D.V

U Department of Primary Care and Emergency Medicine, Graduate School of Medicine, Kyoto University
2 Department of Neurology, Graduate School of Medicine, Kyoto University
9 Department of Respiratory Medicine, Graduate School of Medicine, Kyoto University
9 Department of Neurology and Clinical Research Center, Utano National Hospital

A 55-year-old woman with extreme obesity presenting with limb weakness since 1 year was diagnosed with
amyotrophic lateral sclerosis (ALS) based on clinical findings and needle electromyography. She had a habit of
overeating, and her body mass index (BMI) was 38.2. MRI showed an enlargement of the right central cerebral sulcus,
and N-isopropyl-p-[***I]-iodoamphetamine single-photon emission computed tomography demonstrated reduced blood
flow predominantly in the right frontal lobes, suggesting overlapping frontotemporal dementia (FTD). She maintained
adequate dietary intake, and her BMI was stable at 38.2 until 3 months after diagnosis. However, over the next 2
months, her dietary intake decreased owing to pronounced bulbar palsy and BMI decreased to 34.5. At this point, forced
vital capacity decreased from 69.3% to 39.0%, while forced expiratory volume in 1 second decreased from 75.3% to
47.7%. Consequently, noninvasive ventilation at night was initiated, followed by tracheostomy invasive ventilation at the
emergency department after 2 months. We assume that the frontotemporal lobar degeneration pathology progressed to
the frontal lobe and hypothalamus over time, which increased the patient’s excessive appetite and body weight. Her
obesity reduced the compliance of the thorax and increased the workload of the respiratory muscles, resulting in rapid
respiratory deterioration. Additionally, the extensive neurodegeneration, extending to the area other than the primary
motor cortex, might have played a pivotal role in rapid ALS progression. High-calorie nutritional management is
generally recommended in patients with ALS. Although the prognosis of patients with ALS having BMI under 27 can be
improved via high calorie intake and BMI maintenance, the nutritional management strategy for patients with ALS and
high obesity (BMI = 35) remains unclear. Through this case we emphasize that in patients with ALS and FTD excessive
appetite and obesity can lead to rapid respiratory deterioration, and therefore, prudent calorie management is
recommended.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:602-608)
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