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Abstract

Objective: To explore the differences in clinical characteristics, diagnosis and treatment plans, and
prognosis of patients with mechanical ocular trauma and explosive ocular trauma. Methods: A re-
trospective analysis was conducted on 110 patients with open eye injuries treated at our hospital
between December 2018 and December 2022. A comparison was made between 91 eyes with me-
chanical ocular injury and 19 eyes with explosive ocular injury, analyzing patients’ demographics,
clinical characteristics, treatment and prognosis. Results: There were no statistically significant
differences in general data such as age, gender, and eye side between the two groups. Compared
with the group of mechanical ocular injuries, the initial best-corrected visual acuity was lower in
the group of explosive ocular injuries (P < 0.01), the incidence of injuries in Zone III was higher in
the group of explosive ocular injuries (P = 0.001), and corneal injuries were concentrated in the
corneal optical zone (P = 0.018). In the group of explosive ocular injuries, the frequency of ante-
rior chamber hemorrhage, iris ciliary body injuries, pupil injuries, and vitreous hemorrhage was
higher than in the group of mechanical ocular injuries (P < 0.01, P = 0.015, P = 0.007, P = 0.002).
The frequency of retinal damage in the eye explosive injury group is higher (P = 0.005), and the
severity of retinal detachment is greater (P < 0.01). Macular damage and choroidal damage occur
more frequently in the eye explosive injury group (P = 0.001, P = 0.002), and the rate of eyeball
contents coming out is higher (P = 0.002). The eye survival rate in the eye explosive injury group is
lower, with ultimately poorer best corrected visual acuity, higher incidence of proliferative vi-
treoretinopathy, and lower rate of anatomical structure recovery (P = 0.005, P < 0.01, P = 0.001, P
= 0.001). Conclusion: Explosives cause more severe and extensive damage to intraocular tissues
compared to simple mechanical ocular injuries, with damage often involving the posterior seg-
ment of the eye, increasing the risk of retinal and choroidal damage and leading to poorer progno-
sis.
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1 TR AR AL 00 2 PR R RN 2, RORIEIN o AR B R X A 40 07 R85 12 W M T ) e B R A T
SEME . FENEVEIRSM SHURMPEIR SMAAREL, BROUBIESIOI A, AP fE et . BRI 7). HAT{E
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2. BIRER*®
21. A

A [ B TR AR A R S R E S R WEAT I, R B KA M JE e i A B 2 D 2 ik ik (QDFY
WZLL28584). # 2018 4F 12 A & 2022 4 12 Atz TP (I BIEIR SMG B #H AT . B DIAFR
#E: © 205 R KU HAE AT P SO L P IR A0 5 5 A A UAAME IR A5 : @ IR 2 W AT ISR S5 ) B
VIRFEIR T 6 Ao HEBRbRiE: BEAEBIRASMEG . AWHRTF AR FOAHR 0 s i) s .

W B — M AE B UORE, REERS . MEA. MR WSS S, BAE S A% JE R LR A B )
AR I BFIRE R, OFERETT R IRRSE LRSI SRR IRAE 4R, AFEIRAE CT.
RS B RS SAAR A0 1 SO SR R A s SRR T RIGE R, AL HE e e A% U7 390 485 AR L3 T A ) B 26 P
fitro

2.2. GRHERR

FHLE R LB MGG R A S IRERTEVEE L PRI S M S R P B i
RS
WELE R FETAER OB T BRI R IR L Tl R

23. EX

WU IR #M% (MEL, Mechanical Eye Injury) #4325 A1 5 Xt F1H B R IR AMA AR TE(BETT) [8]. FFAHE:
R 415 (OGI, Open Globe Injury) i i€ XCNHRER 4245 11, ALH5 22 (B 2% A P31 AR st AR ER i sl 405) . 2
PI(IAEREREE RN 475 1) R SR SE 5 (R R BN Sy A5 ) o

P DX 3 1 X s 5 11 B B SR LS A DU 11 X AT AT 4 245 11 8 R IR 8 A LA 2 AL 5 mm;
WX ATAT 4 245 AT R IR ER 15 5

ULABSBERAR T . AL FE UL AR B T e P I LI LML 2L . AMA R ALY K BER
PR BRI RS . BERABES . BRRABR RS, WAREFARIEX.

Jik 28 B AT CUFE AR MBS 2L . K MM B . K P 3 . kg PR . R ik 4% L e L 0 ik 285 A
Beff, XEEEIR A TR P B

HIAE: AT, HMMEOEEMRE. HMAIL. HIBA. B, BB XM
BB .

IRERAEIE S (ERZICRIBE IR & P . ER IR 70, BRERAETE A 52 SO RS A1) 437
R IR (>4 mmHg). CRAEHEF TR M AR LU LP S IF AL 7.

IR R E . A>T 6 NAMBEY, HEiRE > 8 mmHg, Qi FARER w38 7 rk e HL kil &
WRekk, BIARIEIURFK, MM, SO S A A R EF AR

fRIRE: BEVIADT 6 N, IR < 8 mmHg, BN N 78 557K, A LR 7 B 32 45301 H B T ik
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2.4. GitA*

f#FH SPSS for Windows, KA 15.0.0 (SPSS Inc, Zjnaf, HRIEF, 32 E)BEATEE 4. FHIE
+ frfE LR E B R . BTREARN R IES AN, 7 ER s, RAAES U KRR e B 5dE . it
F R RTF L K R, AR N>40 H T>5, R Fisher VIR 504 Xt TFHFZ 0
K EVESEE, HHIESH UK. P /AT 0.05 Bl NEA S35 L,

3. &R
3.1 —fEs

TERATCEE 110 BB, 9L BINHUBRIERR #M% , 19 B 1 IR A5 o BUR P IR 0% 2 25 3 F °F
PR N(42.05 £ 1.605) % (FE | 6~69 %, FAIECH 45 %), Bz N 6:1, BELILIRAN 0971, 1BIE
PEHRAMG 4 B3 ST RS (41,32 £ 2.884) % (VU [l 10~58 %9, A%l 43 %), Bz il 19:0, B
FIENR 9 0.9:1. PALEF RS TR BRI 22 7 oG vt 3o WUBRIEHR 715 2H AT J LAL IR 52 4% J5 A
& E ARSI BB Sk FERRIEPERR S0 2H R S A0 IR RO JEAE IR TT (56 1)

Table 1. General information of mechanical ocular trauma group and explosive ocular trauma group

= 1 AU ARSMAE S IR RR SMA LA B — AR B

HUMAERR #M% (n = 91) IEVEHEIR M (n = 19) P
el
| 78 19 0.072
8 13 0
s 42.05 + 1.605 41.32 +2.884 0.666
AR 51
H 45 9 0.196
s 46 10
Z A5 R
JRAE IR 0 19
&)@ 44 (48.35%) 0
VEE S U] 9 (9.89%) 0 <0.01
AL A 10 (10.98%) 0
AR 11 (12.08%) 0
HAh 17 0

3.2. IRIMAERIIEPREHE

PRALAE AR R T AR EE ST 5 22 7 WIIR B4 IEAL 1 (BCVA, Best corrected visual acuity): HlLik
PERR MY AL (R T H4ME 61.46), FRXEPEIRAMI4L(REF Y918 26.95), HUMLIE IR 4M% 2L K0T 45 BCVA IF T4
PEIRAMALL(P < 0.01). #1550 X : SHUMIEIR SMAG LA EL, PRYEVEIR AMAGAIRG/E 1N X AR, %
FAAGFRE (P =0.001). MG SHUREEIRSMAZH(27.47%) A LG, 13X PERR S077 26 1) S RS 401 1 4R
T A EOE (X (42.10%), %A G0t (P = 0.018). MEXEMEIR 455 2H.(84.21%) H iy Jis AR i H AT R
e T LR HR 2151 4H.(30.76%) (P < 0.01). B XEPEARAMI7 2 rPdT RSB IR A1 107« AL A4 1) Hh BB e 2 oy
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(P =0.015, P = 0.007). J&FEPEHRSMI5 4H Hh B HE VAR 1M1 (78.94%) i T MM 4 R 4175 2H (40.65%) (P = 0.002).
PR NEVE AR AMT5 2H.(89.47%) A A0 IR RS54 11 HH B A1 e T MUk 12k HR 7155 4H.(57.14%) (P = 0.005) 0 R 1oX i . 25 -
HUBRE IR M7 2 (RR-F #4948 50.13), JEXEPEIR SN AL (BR-F-20{E 81.24), RN 1R IR A1 ZEL AR 1o 5t 12 7 =R A
5B T HLRE AR AMA AP < 0.01) . FEBEAMG . Rk B 193 76 A3 X 14 IR /73 26 H I A3 2% B8 1 (P = 0.001, P =
0.002). HEKEVERR &M 2H (52.63%) H HLAR P 2 Wt (R A 2 s T MU R 4155 4H.(17.58%) (P = 0.002). #l
PPERR AMA 2 IR A 2 R A 2R A, (A ZE R TEGuit 5 (P = 0.173), PRZHIR A R ¥4 T3 )5 S H B
(#2).

Table 2. Clinical characteristics of the mechanical ocular trauma group and the explosive ocular trauma group

= 2. HUIEARSMAE 5 B KM AR SMA B IR R AE

HUBEPERR 47 (n = 91) PRIEPERR S (n = 19) P fH
#14E BCVA
NLP 2 (2.19%) 6 (31.57%)
LP/HM 34 (37.36%) 8 (42.10%)
BCVA<0.1 20 (21.97%) 5 (26.31%) <0.01
0.1<BCVA<05 28 (30.76%) 0
05<BCVA<10 7 (7.69%) 0
BCVA>1.0 0 0
5 X
I X 54 (59.34%) 5 (26.31%) 0.001
X 26 (28.56%) 7 (36.84%) :
m X 11 (12.08%) 7 (36.84%)
AR
FRBEAG A 25 (27.47%) 8 (42.10%) 0,018
Fa AR A 8 1 37 (40.65%) 4 (21.05%) :
F LA 11 (12.08%) 1 (5.26%)
A A AR I 28 (30.76%) 16 (84.21%) <0.01
U SRR A4 15 71 (78.02%) 19 (100%) 0.015
fEFLAR 68 (74.72%) 19 (100%) 0.007
o R
IR 42 (46.15%) 8 (42.10%) 0.003
ok 26 (28.57%) 11 (57.89%)
R AR 1 70 (76.92%) 16 (84.21%) 0.203
PR 37 (40.65%) 15 (78.94%) 0.002
TR FEE I
BT A 21 (23.07%) 2 (10.52%) <0.01
BT B 1 (1.09%) 2 (10.52%) :
A R L 5 6 (6.59%) 10 (52.63%)
AR A 52 (57.14%) 17 (89.47%) 0.005
BB 5 24 (26.37%) 13 (68.42%) 0.001
ik 2% 451 455 27 (29.67%) 13 (68.42%) 0.002
AR 4 R4 35 (38.46%) 4 (21.05%) 0.078
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Bk 6 (6.59%) 2 (10.52%)
YO0 R Ji 21 (23.07%) 1 (5.26%) 0.031
i 6 (6.59%) 0
R R 2 (2.19%) 0

<0.01

N
arnvNo
cococoh~

AR PN 25 I 16 (17.58%) 10 (52.63%) 0.002
IR 4 14 (15.38%) 1 (5.26%) 0.173
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R R
[ FEER TR
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3.3. AT R TsE

PR AMG BB E IR AR ). FARIKREOT I LS 22 57 (P = 0.129, P = 0.307). MEFEMEIRAMS
H.(31.57%) 17 L A 25450 B A PRI 1 T BIL AR 2 R 47175 4.(6.59%) (P = 0.005) o FF TSt IR AT — R H “ —
RFER” G0 VIHR%ES, IEIRIRESS MM et BHHRFAR, HTRASEWERE, = HfEER
WAL= ERR B R, TR AAE, TR R ARSR A RIRA . T A1 ™ R AT B
VI Br B3 AT HR Y P B AR 1) 2, WLBRME R &0 9 2H (6 1.53%) 47 35 B8 4 U1 o AR 1 HB LA 26 vy T A
PEAR M7 20 (42.10%) A~ e 1t B ATUbk 12k HEL &7 2 45 19 2 o o, LA Ak IR 4175 261 (34.06%) o 7 — IR AT F-R
9% A 2R v TR AEVE IR AT 20.(26.31%) (P = 0.012). W45 7E SRR IE 784 . SRRV S8 V80 R R I i
BOe BRI FBOTH LGt 2% 2 7(P = 0.109, P = 0.149, P = 0.095) (5% 3).

Table 3. Comparison of treatment in the mechanical ocular trauma group and the explosive ocular trauma group

= 3. MR IMAE S IR HE AR SMAE BIATT LB

MUl IR #M% (n = 91) PRNEME IR MY (n = 19) P
HIVRFAR R 8]
<24 h 77 (84.61%) 14 (73.68%) 0.129
>24 h 14 (15.38%) 5 (26.31%)
FEARWE 2.03 +0.092 1.79 +0.145 0.307
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AR PN 25 gl e 6 (6.59%) 6 (31.57%) 0.005
PIEADIERA
THFHY) 31 (34.06%) 5 (26.31%) 0,012
W 56 (61.53%) 8 (42.10%) -
RZEPIAT IR A B0 AR 4 (4.39%) 6 (31.57%)
PRI T
x5 20 1
Ak 9 1 0.109
T 21 6
SR AR A 15 1 0.149
PR JEE O Tk 43 6 0.095
34. Ml

MU R 175 2H.(93.40%) 1T R BR AT 26 1y T MR JE PR R 47 2H.(68.42%) (P = 0.005) . S £ FAEHr IEAL )
(BCVA): HLI IR S4B 5ME 61.46), MRIEVEIRAMAGAL(FR-FIMH 26.95), HUBRIE AR M55 20 1) iR 24
BCVA & T KEVEIR AMEAL(P < 0.01). ML M IERIR K AR oGt 2 2 57 (P = 0.06) . HUIEIR S5 20
(10.98%) 4 FE 4 39 T A 400 194 6995 A A A= A T~ B HE PR IR #1520 (21.05%) (P = 0.001). AUk AR 175 20
(85.71%) HRfift 1) 45 A4 Pk B2 A= ey T BRME TP MR A5 2. (47.36%) (P = 0.001) (% 4).

Table 4. Comparison of prognosis in the mechanical ocular trauma group and the explosive ocular trauma group

= 4. HUAIEARSMA A SIRIE IR IMAE RO TS LR

MU R A% (n = 91) 1RSEVERRSMA (n = 19) P 1
AR ERAF 85 (93.40%) 13 (68.42%) 0.005
% BCVA
NLP/TG IR Bk 9 (9.89%) 7 (36.84%)
LP/HM 7 (7.69%) 3 (15.78%)
BCVA<0.1 10 (10.98%) 5 (26.31%) <0.01
0.1<BCVA<05 22 (24.17%) 4 (21.05%)
05<BCVA<10 28 (30.76%) 0
BCVA>1.0 15 (16.48%) 0
R SRS 78 (85.71%) 9 (47.36%) 0.001
R A AR D) S A 10 (10.98%) 4 (21.05%) 0.001
£ IR 70 (76.92%) 9 (47.36%) 0.06
IR & 2 (2.19%) 0
ik it Ak i 5 (5.49%) 4 (21.05%)
4. ¥1ig

HR A3 1R 53 28 T DAAR S B JE A WL AT 0 A ROAR R o AR E bl = AR IR 22, B s E IR 3R 7 A
PR RN, e AR (I ) RVEAG T o R JEA ] () B R BR R v 78 1.63 ms BFIA £ 0.29 MPa [JU&(H,
bl R HIR () 25 AR KPR A5 [5] - BF R HR 2 S BOIR BRI A7 (PR A PEIR A5 (1 — PSR B, 4 HH ™ 15
ik R R 1) e 0 R 5 IR Bk L O TS M IR A B — AR 28 28Y) [6]. DRI, R BT 35 B AR A 15 A
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EPEIRSMIAREL, D0 . N E 2GR BN HE S B AR R A 9 2R A B ORURBE 50 £0 HR e 3 1 AT R
EREE o G B s R, e R IR BRI o W SR P BIAARE, 4047750 2> CURISE I o
g, 1 ZURKEGI RN T EART R E . BeAh, 1 GURKED FAEEE EANREMALAEAE, oA
NRARFEANFEE N E S0IFH . £ N GORIEDE T, N T iR o A 4k R 1 4123450
7o MAEREYT R TARGRERAIR, — BT 1N BRIEDT o IV i 2 vet il o ey s A 2 S 7 3 S5 P MR s
Rt ML E A . SREAR, AE S HEAEAR SR AT b, A2 bet (45%) AR e i (26%) (IV e dbifi)i
EEAUBAE HR A1 05 S L[ 7] Bk — P R A B, AFAENURE A ARN U E S 0 (I fb 1k L IR PESE)
By o 9 T ARV WU IR S 05 55 X PR AR A 56 MR B e PRASFALE 297 U7 S8 LT 221, AW FExt 2018
12 J3 2 2022 4 12 F [EWGE BIRES T35 1 SR ABHURMAE IR A1 05 55 M8 AE BT T S0 K PR IR A1 0 163 kAT
THEL 8 TR N IRAE . RS R 1297 T R TR . AR S SR IR Bk 58 B, HRAMT 73
NITTAERR SR S PER AT [4] . 0 S DUBE B Ji 4 2 i ) O RORE IR A B2 21 1 4R 0, JF PR RR Sb
13 Z AT R N E R A5 05 e AN RIS > R AR IR 78 I 30 R A A0 A0 B AT A 4639 i XKD O SO R M5

WA BN R SRS MR R R, R b, IRAMIGJE AT AG i IR ) R
R 1K 22 B A3 R A L 240005 0 72 FL R B2 [8]-[18] . FEAAITFTH, HUBE ARSI 4L 4]k fee (s IEAL
GF TR AETERR AN AL, X AR RN PR IR A 05 2H 453 5 R P b s iU P AR S5 20 B 7™ B

HR A0 X I 5E (o S5 LD RE B TR 3 DIAOC, ARAIMJ3 X2 AR A HR S0 75 X (K48 e 70 AT IA 1R &l 73 1)
[410 9 KV X505 AT LM SR, TR M G D6 A 52, A R A =m0 VA, IXR] DO I 286 17 R BGE
AR . 1 XV SRR BRI IR, AT Ml FLAIAR S o A0 0 52 97 D MR A o R A A
MR, W RO DB R I XK SR A 21 U A REH 5 11 XA, 02 1 XA IX[9].
FERATIBT T, EIEVEIR SME B I X AR T S HURIERR S 2L, SR B R R JEE 3R
1, SRR SRR 5 05 5 5 ¥ IR I Be(in [X), PRI e — i S R 51 A O R ot £ B 7™ . PR A
AN AR, SHUMEIR SN A L, BRAE R AR A5 4L B0 # 145 D B b T A DG 22 X, X7 REHL
RE2Z0E SR E R R, ARIEWLAEE, IEEYT Frsu B AR A1 5 2 18 405 8 AR R AT
5o PN IR A 4L TR IS Fk 2% BB 47 (X0 A0 L 7 EEARE P45 iy T HUBRPE R AT 4L, X T e 50
FEPERR M T 200 SIS Be (I IX) A 9< £ LARTIR S o, FL BB 2% 1 10 32 B AR R AR VA 1T
DR [2] [14] [15] [16], XSAWTFOIEVEIR SMEH D FURBZZ S R — B THREIRER S5 05 h A A=
R DR JE i 2 — AN R BT R 2R [17] [18] [19] [20], J XA HR A1 A0 4L A0 Do IS P 2 77 B 2 2 o T L A IR
S, X FTRES ST R NEVE RSN AL A A R AIUE 45 4

ABEFCRIL, LA ML | SR AR AR J X A MR A7 2L 1) o A 3 R v T U IR S 41
RERW], RIEAE R A BB AR IR N 2 P R AR . ARAEEIR SN AL IR Py A R A
HETHUMPEARSMGZH, X AT BE 5 MK IIA] P AL B R R U 22 (1 SN 45 38 P S D IR 2 R T v A 5K
L PR 98 & TSP IR A5 T AN RV FE B IR 2R (18] [21] [22]. PRALRE FERR P 46 B AL HR P AR il il B HR Py
RBER R 22 I GE v RS, S AT RS R 7 m RO AR AL s 73 IR A 98 e A TS (8 2 52«

TR AMG — R A “ IR PR TR WIIgES, IREIRERGH M 7280 SRR TR, it
ITIR NGB, =l TIRA AP ERR ik, TTREWAE, AT IRBRMHERA SR A5 R A
HRXEAE MR A1 05 4 foe AT MR 9 BB BROR IR R A R T WU AR AN AL, ISR RNV IR A1 28 5 AL
PERRSMEAARLE, BT,

AHIEFE VIR S A IR BRAF G R EIR . e BCVA B MR G50 W R AR F IR, X ]
RE -5 B PR AR T3 P SR 45 O R P B B % o 8 B P B AL I B A2 5 RPE 5 B 1 T 2T 4P 48 B ) 285
Ro REFFEATIRT AR, AT 5475 DK H T ERAL PVR [23] [24]0 HRKEVERR S075 28 18 56 1 35
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SR AL BB A 5 PE A e v il BE RO E U5 BE S S D R 5 B, BRI D B AR DI BR B AT K

LR L Pk, BRAE T B IT I IR AT 2 — M ERGIR B, BOR AR, (RS E. BUS .
SHUMIEIR SNG4, RIEVEIR SMEH IR Ia i R IEAL 0822, 0 i 58 8 SR e Be (i [X),
RIS T ABOCE X, BTSRRI, AL BORARR M A A A, UL bk 4% 45 13
g, PR R, RABRWBLRAERS, RARRMEERE. &% BCVA B2, HAEVEBIHA
PUIR S A 5 A A v« IR G A R R R PR R R . SRR, RN PR IR 075 ) s e A R P 4 408
S T M, SRR R L S AU IR AN AL, A B4R S R R AR VA AR T IR P
XA o

E&WE

SE PO TR BHT & 7E T H (DX2022AH01); 111748 H AR 2454 % B I H (ZR2017MHO055); # 5 1i H
= Z5RHI TR E (2020-2YY052); 5 KM E T “IGREE S + X” T H (QDFY + X2023138).
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