A 77-year-old Man with Exertional
Dyspnea for 10 months



M/ 77

e C/C
- Dyspnea for 10 months & progressive both shoulder motor weakness

* Brief history
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on C4,5,6,7 A|dot 2t 2 =8 X7 0|2 25 40| 2 ME[(RU2 L}
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- No swallowing difficulty



Past medical history/ Social history

* HTN (-)

* DM (-)

e Ex-smoker: 15 ™ A, & A= 50 pack-years (1ppd X 50 yrs)
 Alcohol: (-)

* 20113 lumbar disc disorder= %=

« 2021 82 OPLL & FS on C4-5-6-7E2 NSO| A posterior approach &
laminoplasty on C4,5,6,7 A| &




Physical examination

* RR: 26-28%|/&

* nMRC4

e cough (-) sputum(-) fever (-) chilling sensation (-)

* No jugular vein distension

* Accessory muscle breathing (+)

» Swallowing difficulty @1 X| 2 &= 0| XfA{ AIAFSHY| 012 &
* Unremarkable chest simple radiograph



Physical examination

* MMT * DTR
- BJ (-/-
Right Left J(-/-)
. - TI(-/-)
shoulder flexion F F-
_ - KI(++/-)
abduction F P _
elbow flexion F P * Hoffman sign ('/')
extension F P * Both hand intrinsic atrophy(+)
finger  flexion F - * Fasciculations on both upper
extension F F-

extremities (+)
- L/E motor: all G-/G-

* No dysarthria
- Independent gait (+)

* No tongue fasciculations/atrophy



NCS-EMG

(2022.03.30)

Motaor Nerve Conduction:

Nerve and Site Latency | Amplitude | Segment Latency Distance Conduction
DifTerence Velocity

Median.R
Wnst 4.1 ms S54mV ms mm m's
Elbow 8.5ms 48 mV Wnst-Elbow 4.4 ms 240 mm S5m/s
Ulnar.R
Wnst 24ms 8.6 mV ms mimn m's
Below elbow 6.3ms 7.5mV Wiist-Below elbow 3.9ms 230 mm 9m/s
Above elbow 8.6 ms 74mV Below elbow-Above elbow 23ms 130 mm 57m/s
Radial R
Forearm 2.1ms S5.8mV ms mm m's
Lateral brachium 4.8 ms 5.7 mV Foreanm-Lateral brachium 2.7 ms 135 mm S0m/s
Musculocutaneous. R

[ Erb's point S4ms S.0mV l Biceps brachii-Erb's point S4ms mm m's
Axillary R

| Erb's point 5.4ms 1.9mV | Deltoid-Erb's point S.4ms mm m's
Median.L
Wnist 3.6 ms 6.0 mV ms mm m/'s
Elbow 7.6 ms 52mV Wnst-Elbow 4.0ms 235 mm 59m/s
Ulnar.L.
Wist 2.9ms 53mV ms mim m's
Below elbow 6.6 ms 52mV Wiist-Below elbow 3.7ms 220 mm 59m/s
Above elbow 9.2 ms 49 mV Below elbow-Above elbow 2.6 ms 140 mm 54m/s
Axilla 11.2 ms 4.7 mV Above elbow-Axilla 2.0ms 120 mm 60 m/s
Peroneal R
Ankle 3.7ms 3.7 mV ms min m's
Fibula (head) 10.2ms 3.0 mV Ankle-Fibula (head) 6.5ms 295 mm 45m/s
Fibula (head) by TA 3.0ms 4.3 mV Fibula (head)-Knee 7.2ms mm m's
Peroneal L.
Ankle 5.2ms 0.4 mV ms mm nm's
Fibula (head) 12.2ms 0.3 mV Ankle-Fibula (head) 7.0 ms 300 mm 43m/s
Fibula (head) by TA 33 ms 41 mV Fibula (head)-Knee 8.9 ms mm m's
Tibial L
Ankle 3.4ms 16.6 mV ms mm m's
Popliteal fossa 11.9ms 9.0 mV Aunkle-Popliteal fossa 8.5ms 370 mm 44 m/s




Sensory Nerve Conduction:
Nerve and Site Peak Amplitude | Segment Latency Distance Conduction
Latency Difference Velocity

Median.L
[ Wrist [ 2.2ms |  20pv | DigitII (index finger)-Wrist | 22ms | mm | mw's
Ulnar.L
| Wiist I 22 ms I 13 pv l [ ms I mm I m's
Median.R
[ Wrist [ 22ms |  22wv | Digit Il (index finger)-Wrist | 22ms | mm | w's
NCS-EMG
| Wrist I 2.1 ms | 20 wv I ’ ms l mm I m's
Radial R
2 O 2 2 O 3 3 O Forearm 1.8 ms 20w Anatomical snuff box- 1.8 ms m m's
( ) ] Foreamm
Superficial peroneal.L
Lower leg No NoResponse | Ankle-Lower leg ms mm mw's
Response
Sural L
I Lower leg 2.2 ms | 7 uv I Ankle-Lower leg [ 22ms l 105 mm l 48 m/s
Superficial peroneal.R
[ Lower leg [ 2.6ms [ 4w | Ankle-Lower leg | 26ms [ mm ] w's
Sural R

I Lower leg [ 2.3 ms I 4 pv I Ankle-Lower leg I 2.3 ms l mm l m's




Muscle Fib. +~Wawves | Isert.ac. Bizz. NMU LMU Longpo. | Short po. | Interfpattt
Cemvical paraspinal. R +1 +
Thoracikc paraspmal R +
Lumbar paraspinalis. R +1 +
Cervical paraspinal.L +2 +
Thoracic paraspmal.L ¢
Lumbar paraspinalis.L +1 -
Hy poglossal R + C
Hypoglossal.l, + o
Deltord R +2 - N
Biceps brachsi.R +1 + PC
Triceps brachii. R - Sp
Flexor carpi radialis.R + C
Extensor carpi radialis +1 + NC
longus R
Abductor pollicis brevis.R +1 + NC
Ist dorsal interossei R +1 - NC
N C S - E I\/I G Abductor digti i, R +1 + NC
Deltoxd L +1 + + N
Biceps brachai.L +1 + P
2 O 2 2 O 3 3 O Triceps brachii. L - C
° * Flexor carpi radialis.L - C
Extensor carpi radiahis +1 + NC
longus.L
Abductor pollicis brevis.L - NC
1st dorsal interossei L + NC
Abductor digiti mini.R +2 - NC
Vastus medialis.R + C
Tibialis anterior. R +2 - NC
Peroneus longus.R . C
Tensor fasciae latac.R - C
Gastrocnemius (Medial +1 - NC
head).R
Vastus medialis.L + C
Tibialis anterior.L - C
Peroneus longus.L + C
Tensor fasciae latae.L - C
Gastrocpemius (Medial + &
head).L

Insatac. msationd achsity = Wanes: posdive sharp wave Fib.: tiballshon Bz, bzzar potentisl NMU: 0onmal iotor unit LML large motor umt
Loag po.Jong durstion polyphssic potential Shoet po: short diration polyphasic poknrsl TuterL pantt: mterference pattan
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 Laboratory findings, Echocardiogram: N-S

* PFT

Spirometry  (8BTPS)
FvC Liters
FEVA Liters

FEV1/FVC %
FEF25-75% Lisec

FEF50% Lisec

PEF Lisec

FEV6 Liters

PIF Lisec
Diffusion

DLCO mL/mmHg/min
DL Adj mL/mmHg/min

DLCO/NA mL/mHg/min/L
DL/VA Adj mL/mHg/min/L
VA Liters
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Spirometry (BTPS)
FvC Liters
FEV1 Liters

FEV1/FVC %
FEF25-75% Lisec

FEF50%  Lisec

PEF L/sec

FEV6 Liters

PIF L/sec
Diffusion

DLCO mL/mmHg/min
DL Adj mbU/mmHg/min

DLCO/VA mUL/mHg/min/L
DL/VA Adj mL/mHg/min/L
VA Liters
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1Volume2
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2022.04.07.

PRE-RX
PRED BEST %PRED
3.92 2.06 53
248 1.49 60
69 72
2.03 0.97 48
2.65 1.73 65
6.45 7.05 109
1.99
1.98
16.6 13.3 80
16.6 13.3 80
3.61 4.73 131
4.73
2.82
PRED PRE___ POST___
Volume
8
6
4
2
0+ :
2 4
3 4

POST-RX
BEST %PRED
2.01 51
1.41 57

70
0.80 40
1.64 62
6.64 103
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Overnight

capnography
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* NIV launching (9pm-6am)

- Z S0 @ S EH/Accessory muscle breathing 2 7%

[

2

* Both upper extremities motor weakness: slowly worsening



6 months after initial RM visit (2022.10.24)

* MMT
Right
shoulder flexion P
abduction P+
elbow flexion P
extension P
finger flexion F
extension F

- L/E motor: all G-/G-
- Independent gait (+)

* DTR
Left - BJ (-/-)
- TI(-/-)
- KI(++/-)
e Hoffman sign (-/-)

i " B ° e Y

* Both hand intrinsic atrophy(+)

 Fasciculations on both upper
extremities (+)

* No dysarthria
* No tongue fasciculations/atrophy



NCS-EMG

(2022.10.24)

Motor Nerve Conduction:

Nerve and Site Latency | Amplitude | Segment Latency Distance | Conduction
Difference Velocity
Median.L
Wrist 3.7ms 5.9mV ms mm m/s
Elbow 7.5ms 34mV Wrist-Elbow 3.8ms 210 mm 55m/s
Ulnar.L
Wiist 3.6 ms 2.0mV ms mim m/'s
Below elbow 7.4 ms 1.5 mV Wiist-Below elbow 3.8 ms 200 mm S3m/s
Above elbow 10.1 ms 1.5mV Below elbow-Above elbow 2.7ms 140 mm S2m/s
Peroneal R
Ankle 4.1 ms 6.4 mV ms mm m/s
Fibula (head) 10.8 ms 52mV Ankle-Fibula (head) 6.7 ms 290 mm 43m/s
Tibial. R
Ankle 3.7ms 17.6 mV ms mm m/s
Popliteal fossa 13.0 ms 12.4 mV Ankle-Popliteal fossa 9.3 ms 400 mm 43m/s
Sensory Nerve Conduction:
Nerve and Site Peak Amplitude | Segment Latency Distance Conduction
Latency Difference Velocity

Median.L

[ Wrist [ 2.4 ms 21wV | Digit II (index finger)-Wrist | 24ms [ mm m's
Ulnar.L

| Wirist | 2.3 ms 15 pv I | ms | mm m's
Superficial peroneal.R
Lower leg No No Ankle-Lower leg ms mm m's

Response Response

Sural.R

[ Lower leg [23ms |  7mv | Ankle-Lowerleg 2.3 ms 105 mm 46 nv's




Needle EMG Examination:

Muscle Fib. +Waves | Isert.ac. Bizz. NMU LMU Long po. | Short po. | Interf pattt
Cervical paraspinal.R +1 +
Thoracic paraspinal.R -
Lumbar paraspinalis.R +2 +
Cervical paraspinal L +2 +
Thoracic paraspinal.L +1 +
Lumbar paraspinalis.L +1 +
Hypoglossal.R +1 + NC
Hypoglossal.L + NC
Deltoid R +2 + P
Biceps brachii.R +2 + 3
Triceps brachii. R + P
Flexor carpi radialis.R - P
Extensor carpi radialis +1 - P
longus.R
Abductor pollicis brevis.R +1 + P
N CS_ E I\/I G st dorsal interossei .R +1 % P
Abductor digiti mini.R +2 + P
Deltoid L +1 - + P
2 O 2 2 1 O 2 4 Biceps brachii.L +1 + P
" o Triceps brachii.L + P
Flexor carpi radialis.L - P
Extensor carpi radialis +1 + P
longus.L
Abductor pollicis brevis.L +1 + P
1st dorsal interossei .L - P
Abductor digiti mini.R +2 — P
Vastus medialis.R + NC
Tibialis anterior.R +2 + NC
Peroneus longus.R + NC
Tensor fasciae latae.R - NC
Gastrocnemius (Medial +1 - NC
head).R
Vastus medialis.L + NC
Tibialis anterior.L - P
Peroneus longus.L + P
Tensor fasciae latae.L + PC
Gastrocnemius (Medial P
head).L

Insert.ac.: insertional activity  +Waves: positive sharp wave Fib.: fibnllation  Bizz.: bizzar potential NMU: normal motor unit LMU: large motor unst
Long po.dong duration polyphasic potential Short po: short duration polyphasic potential Interf.pattt: mterference pattern



PRE-RX POST-RX

Spirometry  (8TP8) .., BEST %PRED BEST %PRED % Chg
FVC Liters 3.85 1.63 42 1.74 45 7
FEVA Liters 2.39 1.10 46 1.27 53 15
FEVA/IFVC % 69 68 73

FEF25-75% Lisec 1.95 0.54 28 0.82 42 51
FEF50% Lisec 2.54 1.02 40 1.57 62 55
PEF Usec 6.30 4.86 77 5.34 85 10
FEV6 Liters 1.53 1.69 10
PIF Uisec 1.73 1.88 9
Diffusion

DLCO mL/mmHg/min 16.0 10.2 63

DLAdj mL/mmHg/min  16.0 10.2 63

DLCOVA mL/mHg/min/L  3.60 432 120

DL/VA Adj mL/mHg/min/L 4.32

VA Liters 2.35

PFT

(2022.10) o

PRED___ PRE___ POST___
6 +
4. ', Volume % Gas
l‘ | 8 e —\ 0.3
1 } 1 3 |
] \ - |
] ] | 0.2
o { 6 - e
{ \L 0.1
) ) PRty r
¢ T 4 0.0
2] 5
= 0 ! t t : T .
0 2 4 8 10 12 14 16
Time
61
-1 0 1 2 3 4

Volume
~omments:



SAIE AlZt  ETCO2 SPO2  TxAt=

avvsglvys | 22:00 @ 42.9 35 2

2022/10/24 | 23:00 | 36.3 33 2

Overnight 2022/10/25 | 00:00 | 40.5 91 2
Capnography 2022/10/25 + 01:00 | 40.2 94 2
(2022.10.24) 2022/10/25 + 02:00 | 40.4 36 Z
2022/10/23 | 03:00 | 41.1 36 2

2022/10/23 | 04:00 | 43.9 95 2

2022/10/23 | 03:00 | 37.2 95 %

2022/10/25 | 06:00 | 38.9 90 2



