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A case-series study of cervical cord injury related to apple farming
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Abstract

Purpose: Cervical spinal cord injuries (SCI) associated with apple farming are frequently experienced in trauma care
in the Tsugaru region. The aim of this study was to clarify the cause of injury and the clinical characteristics in SCI
patients injured during apple farming.

Methods: Cases of SCI related to apple farming were investigated from January 2015 to August 2019 at Hirosaki
University Hospital. The patients' characteristics, month and cause of injury, neurological severity, and prognosis
were extracted from the medical records.

Results: Nine of the ten identified cases were male, and most of the events occurred in May and June (7 cases). The
injuries were classified into two categories: those related to riding mower operation (5 cases) and falling from ladders
and other high places (5 cases). On the American Spinal Injury Association Impairment Scale (AIS) at discharge, A,
B, C, D, and E were 1, 2, 3, and 2, respectively.

Conclusion: This case series study has revealed the typical time and cause of injury in SCI associated with apple
farming. Severe cases were also observed, and it is urgent to establish preventive measures.

Hirosaki Med. J. 71 :108—112, 2021

Key words: cervical spinal cord injury; apple farming; prevention of injury.

RN (PN e S Y School of Medicine, Hirosaki University

RICIN- PNy N T e 2 S S R o= W A & AL ? Department of Disaster and Critical Care Medicine,
RIVIN- (N2 N i Xe 0 S S RS A S o et A Hirosaki University Graduate School of Medicine
PURIGESRIG © WA BE ¥ Department of Orthopaedic Surgery, Hirosaki Uni-
AF 2 9 H24 H 524 versity Graduate School of Medicine

SN2 E11HISHZH Correspondence: O. Nomura

Received for publication, September 24, 2020
Accepted for publication, November 13, 2020



D A ZRAESEIC B Y 2 FHE 109

5

DATHREEEIERBICBI 2 FERE K
EETHY, HHREOREERFONL D1
s RIS, HHRETIE, AT
B BEEIHEET 2 Ao B HF IR & ik L T4
VW) FEEAD B

— T, EEEREE T OERIC LY T
BUIWT, T, BRERE, 2R% Zotke Mg
BB AN AT L. FoHTd MR
ZHHEDEGTHROARL ST, RPN LT %
WCKRELSEBEHE2EM0—2THY, iR
g2 B BAME SRR IS BV TH K RS
MDY, E—RIEYE, BRESOEKEE £
PESE B LT U725 2 B 1T % kR
HDF NI D VT A R ShTwaY,
LAL, 0 AZEEEICHET % HEMIRE 2 76
T 5200 RENHMEITE, X0 B BREEC
FLL 72N 72 R T 2 L E s H 5. EEH
PERREIRG SR A AF2ETIE, D A ZEMEE T O
I B FBIRG O Z B, Th Ao
THELZ DL LT, HHEOITENL W EH
HEINTWE, $72, —EREZHR L LHHA
T, Tl A TRERFETIERERFHIC
LT, HHEOTHEREDOERENEH NI L8
HoHNZERTVEY. 7TAVT Y FORFRICE
Wb, MO MRS O fE R 125 A S
NTEBY, REOWM R\, BEFEROMA, K
& R EROBEIRCHE, RIS ORE I TRH
ENTWEY. L Ladd, A THEEICHME
L 7-3EBEIRAE C BT 2P ge i+ cid i <,
T RHESIZIZE > T, Ao B,
FHIFMEEOEBEER 2272012, ) A THH;
FRVESE B U 7 SE BRI B 0 5245 o fs e I 1
LIRSS AN ST HIETH A,

i

7 ik
1. METYAC 2 - AEHE - AEHR
20154F 1 A 7> 520194F 8 A £ TIZHAHI R AR
IR e EE R RS e v Y — Ik Sz
FEBNZDOWT, FEFIERIEZIT 72, ) A TR
B2 BT % R 2 2 R & 3 2 SRR O i

Pl YU L L, ABATA R AR X o R
D HIEFIRC, D ATRRTOY A ZTRIEEDS
DUGE) % s & 3 2 REf 2 By ke & LT
T ¥y —IEBIRIRD SRER 2 fliH L 72

2. HEEH

I SN OBEFKL ¥ 2 —I12 XD, FER]
DIEWEB L CHERREATF L LT, Fis, M, 72
ZHROFMERE LT, ZBH, =G HRKE
ZHOWRZ, HEREW, ZEREERAL7: £
TR X AR ICBE T A E LT, K
BERF OB L OV, MU, W5 L o R L
JiE (ossification of posterior longitudinal ligament:
OPLL)FT L s2f L ~ov, Abeksds X OHBRER: O
American Spinal Injury Association Impairment
Scale (AIS)®, FHMESH, Fib, LIHEREA
EOREZFEL:. T2, FRICHETLZLO
LT, AR, BENGPHE < 51235MEIC
LB EHFFENAHOIREE L TREF DI RS
FOABERIRICE LB E A L7z

3. WIERECR

C DOFFEIXBATTR R A B R 22 JE R B % H
KOKRB(2019-1131) 2 2T FEE S, 72, K
PRI DV TH ek — A X =T RIS TR AR %=
L. A7 b7 b AT/

15 eS

TR G 1) R P LS AT 5 1 25 B s s o o 2
anfat vy — IR S NTEGI O 5 0 A
CRAEERIC X 0 HBIRG 2 25 L 721096 %
[l L7z (Table 1). [ & H7z104E B 0 P45
#i12687 % TH Y, HBLIBIIBEETH-/ %
BRI L LC, 4BIH5 H, 361256 Hlc%H
L., 3H, 8H, 9HIZZENZEN1 BIHHE 7.
KRGO, HEFRERIZOWTIE, RO
THIILERD SN h oz, ZiHEBEIZIERE < 2
DS, 51T, FHEAD BEE R
KNI ET 2HEHNE 2 ->TBY, b
D5 FITIEB TR KRR EDOREFD D OBEEN
JERTH - 72, BEOE#EE (GCS14) /R L7z
1 BILAME, ERRLANVIZEHTH Y, HEG



LIES o i}

110

wsIoqua

Lreuown g ‘Hd SISOQUOIY} UA dd(] ‘I A(] UN 3Id dAISUAIU] ‘()] ‘[edS JuduLIredw] uoneossy Lm(uf feurdg uedLswy ‘SIy Jusurest [eurpny§uo] Jotalsod Jo UoNBIYISSQ) “TIJ0 DINSSIJ Poofq dM0ISAS ‘IdS

. RIUOWNDU] g ) ) s 5
0<9061°S v ‘TAQ €S v G0 Gl Teep 988l GiivI uuns - (wg) 991} e Woxy sulfed 69 SN G 01
¢ § . ¢ Apnop Japperdals ) oo
€52 a - 8 a 970 €91 I 16:81  V/N Auung ey wiz| e wouy Sune, €L JFWdL 6 6
3] pue I9ppe| W
0W6LIST O - 6 q G0 W1 WP 6l 08 Prop g R e 89 N 98
w068 @ - o1 a 90 190 FISDD  60:61 08FT Apnop U R )
’ ' 31} Jo das woay Surpe,
o0reL - 0 D el wP 0T 0g9r pnop g PRI o e ¢ g
i q q [ 1 I 70:81 91 O dos 3y oY) wouy Surey [EIN
Cuuns Jomowr
e uonJaur § 290 ) i e UMEl gurptr e gunerado -
08ETILS a e Areutip) 1L - 90 6el I eri6l  0€:L1 . MW SULIND JOMOU & PUE 301} 9 PN ¢ ¢
proRy U99M19( Peay Surgour]
JOMOW UMB[ SUIPLI B
00€'TI8T J - LE J G gEI IR 0G:QT  (0§:Cl  Aurey Sunerodo SuLmnp peayaio) g, ORI 9 [
9l 1Y goueIq oy,
JOMOW UMP[ SUIPLI ©
000'3¢L a - 0¢ a 7€ O 8P QI:QT  (0:1T  Aurey Supessdo Sulmp pesyato} 9¢ AN 9 €
9l 1Y youeIq 3y,
Iomou
. ] 290 ) ) J— Buipur e Sunerado -
060€T6 T d LAd 44 v LLLD 021 I 16:L1 00:8 S SuLmp uoisas [ejorred 9L BN ¢ ¢
9l 1Y qoueIq 9y,
o RIUOWNAUJ Apnopd JoMOUI UME] SUIPLI b
0L895LT d P Ly v £90 009 TP 6E:8T  0€:91 Supetado SuLmp pesypiof ¢/ RN Q !
dd LAd Auung
91 Y qoueIq 3y,
£ep) £e1g [0Ad7] Ted §
(U3X)3S0)) (ABIeTIsI() Suoneat ( (UOISSIWPY ) [PAYT  ouwny,  Amfuf
nedndwo)  edso auldg 7140 pi0) J9S IOIedpy  Am(uy jo wWSTURYISN 38y X9 ) Jo  Ise)
[eIIPI SIv 10 (15U SIv jeudg SNOIJSU0Y) JASUNG JO UL, -
SIUANBJ 91} JO SONSLIdJORIRY)) [BIIUT]) °T 9[qR],



D A ZRAESEIC B Y 2 FHE 111

BRI DBHZENIRAL %24 L 7RG 2 h o
7o, ABEEE AISIZAD3 B, BAY1 6, CaA%1
Bl, DA3 B, EN1BZE-720 72, THI
OPLL O AAEED i, T/, 4 HlH M
FHEzAL, Z09 52 FITHEN T %2 %
L7 ICUAZZMELLZDIE3HT, Z0
A 2 BN NTIFREM 2L Lz 2 HE
EABEZLEEL L7220 RERT, Db
3 BICIEBENABHE & L R ER AR IR M A 2 76
fE L 7z, B EBEBE AISIX, AZS1 B, B2%2 4,
CHh26l, D23, EN2H172-7. KT
DOIFB L CABIERICE L 7-FEREICHLT
&, PR ERHREL E L/ 3 ERIT450 51 %
B2 7z

] =

ARWFZEIC L D, Fe RN B s & B TR LS
PEIBET 72 0O DBREN Y A TIERMEETHRA L
TRHEBHEGEORRNE 25 2 LSR5 7.
e AL Y BEdm iz, ) A SR S K5
RO BB 2 T HE L C, ST 2 R g
LI LKy HEMEG ISR L ELON
L. UL, AIHGARL7:, D ATRERICS
V% FEBEHRG O Z B IR ICERROTEAC L 5 b
VEDolzb VIFRELRHETLIDOTH B,
F 7z, FEHEA D B (2 B L 72 5 Bl 4 Bl
5 HE6 HIZZB L2 EbHHL, ok
WHI Y A TEMEEBRICBWT, BboX¥A) %2
TIOBEDVL M TH A", F72 EIEEIC
B S BID D B 4 B, B0 5 DBEETH -
72, D ATHEEE AT BHIEER 2R, po,
WHEHOMMIZ KLY, BTFORBERBESALERZ
EHZv. FRITIMAT, BT ETOEEICLY
IR BN, BET L 0L MES R
5.

F 72, RIEBIERIIEIC BT, 10814 7 6
EV ) IEFIZE WES T OPLL %8 b 7z,
ARWFFE & ) Uik s CHE i S 7o w R ESERE
HEEXWNZ L LAHMEAATIE 645095
OPLL Z97:DI1x4 %4 (6%) DATHY), Th
N EVEENFE NI TOPLL OFRHR L%
ZoN2Y. Ko HEGEAEICE T 5

OPLL o &pkE s, —#RIE¥EALTTO OPLL &
BEFRICIZIH S 2 2 AMEDDH ), OPLL O NFEAFH
BRI DOfEBRRT- & 72 o TV B I MEAVRIZ S h
L. L2 L7%aAS, OPLL & ZHEBEHEE & oBICiX
B SRS B H VY, 2D
LA B 2 ST B 720 I FE 2 SR A IE E 2
A L 72 R 7 B R T FE 25Kk O H 1 5.

AIFFEIC LD, DA TRIEEICHE Y 2 HHiE
W5 D 2 Bk 3 e XA o0 i & AT ESE D S
DOBRFEICHHEIND Z D500, FORENS
VMG D PR FEICOWTERT LI EATE
%o FHERABIIIEBIR DA 0 <, HIEH (LUH
WERE SN TR WIRE CERBA O R
WEETL, BidEIRE D A ZORBIITEE L2
T5. L7255 T, FHEABIEIRG O g
A RETARETRET S, DL RY M
MEEDEA 7 T, ZOIMBIITFBIT& % hElE
ME. F2, BT LD S OETEREICOWT
X, A TEAROEARIIZE ) FRWRETIZD 5
2, FOEMEEAIHENTEIR . THHT
ERERZHNT, ) ATEIEEhOETD S DK
WD) A7 LB Y AT TR BRSO
B LERBINICERILT A LT, BIEEDOR
ERBORBEER 2 ML EPNTEDLEEZD
N5, ThoONGEZELET, PHROSLRS
— Wbz X5 2 LT, o ) A THEHFER,
DRBEE BT /M PRI b EFT X 5 1] hE
W23 5.

ARIFFENNT N ODDORARDH 5. T, #
FHMFIZETH D, BN 7T 2B X T NA
T AWEDW R EETE R\, /2, WHo
Lk % HIWE 3 2 REBIEFEAIZE & V9 T A » 0
FeRED S, o RENERIC LTS
L5HDTIERV. LaAoT, A THREEE
(BT A SR OGN T2 FE T 5 72012
X, EORLHIMEIIERLETH S,

] ]

D A ZREAESECBEE S 2 IR O 3 2 h
fxlE, PR Z Bz o ) A ZOBAORTHE
WITEE, D LB T EOEPHEED S OBE
T o7z, BHIEFITIE, SEHOFMR R LR GEE



112 My, Al

HEREL, ARMESEIMEL, SEzERE %
LRE L7z RN TROA R RS AL
L. PHIROWMENSHTH 5.

o= KR
AWFFEZ AT 72 0,
X [

D) 7 A5 I AR RE SR, X3 B AR OK 2E S o B[, 2019.
https://www.pref.aomori.lg.jp/soshiki/nourin/
nosui/files/00_R1_zusetsu_all_syusei.pdf. (Z/& H
20204E7 A9 H)

2)REATZOKER, /NP e, P OK SHAE, HK
A ONERER, B R, AL JEE B SRS
R $ 2 %0t A I & A H RS 2009,44:
549-54.

3) AR, MRS, 7M@) E IS X 2 IR O %
AR DT —Ir B HET— 7 2R e LT— 97
AT, 2019;12:41-50.

4)Wada K, Kumagai G, Kudo H, Asari T, Ota S,
Kamei K, Koyama K, et al. Prevalence of cervical

canal stenosis in farmers: Epidemiological study
based on radiographic parameter of spinal cord
injury patients. ] Orthop Sci. 2020;25:206-12.

5)Berney M]J, Horstmann E, Cassidy N. Traumatic
spinal injuries on farms: Patients treated in the
national spinal unit of Ireland 2005-2015. ] Orthop.
2017;14:211-5.

6)Maynard FM Jr, Bracken MB, Creasey G, Ditunno
JE Jr, Donovan WH, Ducker TB, Garber SL, et al.
International Standards for Neurological and
Functional Classification of Spinal Cord Injury.
American Spinal Injury Association. Spinal Cord.
1997;35:266-74.

TIEE S R ADE, REELET OB BRS
MEE=%1) V72X 2 ) v THREHAT OMK, 2
%%*?I%I\‘un 2012 80:719-22.

8)Kato F, Yukawa Y, Suda K, Yamagata M, Ueta T.
Normal morphology, age-related changes and
abnormal findings of the cervical spine. Part II:
Magnetic resonance imaging of over 1,200 asymp-
tomatic subjects. Eur Spine J. 2012;21:1499-507.

9) Lk A, BRWEI. ) ¥ Thb kBl o8k
BT B AF. WAL RENTZE. 2010,63:93-4.



