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Shallow water lung squeeze :
Hemoptysis following repeated breath-hold dive training to shallow depths

Shuji Yamane
Dispensary, Japan Coast Guard Academy

ABSTRACT

Among total 129 dive trainees of the Japan Coast Guard from 2002 to 2006, eleven reported to the
dispensary for the bloody sputum during breath-hold dive training. Five cases occurred after dive training
to bm in a pool, two during primary open-water training to 8m, two during advanced open-water to 20m
and two during training to an unknown depth. While X-ray examination was conducted on all cases, only
one showed abnormal changes. CT examination was performed in nine cases and five showed significant
findings. Laryngoscopy was employed in six cases and five of these revealed blood stains in the throat.
Major symptoms and complaints disappeared within a day in ten of the 11 cases. The author postulates that
the bloody sputum was due to intra—alveolar hemorrhage caused by lung squeeze from the rapid pressure
change across the alveoli when this maneuver was repeated multiple times during practice and that this
occurred even though the depths of the dives were shallow and not deep enough to compress the lung
to less than the calculated functional residual capacity. Because these symptoms and complaints usually
resolve in a short period of time and because X-ray examination frequently fails to reveal pathological
changes, this type of shallow water lung squeeze from repeated breath hold diving may fail to be noticed in
many cases.

pulmonary hemorrhage, alveolar hemorrhage, barotrauma

B BLERZRFR T737-8512 LERAMEHERS5-1 EigS 1 T730-0805 [LEMHXA-HHHET2-2-17
Z#H 2008F4A2H TIETZ#EA 2008F9A7H =3H "2009% 2R 18H



AR RSB - WK IR A2 MR

AREAOmEDFENRFED TIE, XUED EFIZXD 5K
S A A T2 N 2 72l K4 Z &2
Hb, —N, BRI TG 7 5 pRd
ZokneEEn T, LaL, YR TIT->Tw5
BAAE T, K& SmTH MLY% K73 5l 2 fRER L 7=
DTHELTEAY, SH, ZhE TRIEZE S
DIRTENHE NI ST E7=DT, HEHDRERL -1
WHOERE, REMEFIOEKEE, WhTirbh
7 M E XA H (LU FXp), CT, MEEHT 74 /35— DS
Retids, £72, FHEFEHOFHA»DIZT257-9
RO AT OMIBEREDZ LA FAR72, Bl R AR
M AR DI 2 K R & UTXRIIZZ < Sh
TWbEZANG, HPOKEEE Z 51 % B A I
(2R Z BNz 505 (B S R B I AUHE) (12D T 7 v r — b
HEEIT-72DT, ZOMEREEDETHETS,

He 5
S

W R T, MEOEALEBR TS0
W AR RS20, 1R 24 H B O 7 A& %
fToTW5, Bz 11456 16%4T, EEOHRE
T B D2 S5 A OE K LG R AICARE L7z 20
~30EDIETH D, KB OWHEAZ, BARDKE
BRid e,

WHENZ IZTable 1041 T, HALIZAS72D1C

Vol.44(1), Mar, 2009

X, TNEDOHEHHIRTEKRTTIR0ERD S, WiHE
B3 7 — U CHEBE R Il A S 2D, BB I3
HETS. WHEZRICHE T HEIC#iE 4 L an
S5—HIZBREH &1, Hiifi- R 1 & SO Tw<,
F77, FEIREWATU T K AICBE T B
HEkEBR5, &b, RFD TEEIGAMEHIE,
A E—/ UL L ==V (DU FREA Y& =73 L e
W53), EWEIRED, WEERIED O 3%EH T, Table 2
IZZNSDIMNEER LT, ThENDRKEE
135m, 8m, 20mTH D, AKIFHZITZHERFY v 22—
EEHL TS,

HEREHE

200249 H 7 5 2006411 A D12 12944 23 1k A fif
BEZT 72, WHERICEEEEFRE LTHidmbcs
Zib L=, 158170 TH - 7=, 1765IFh & D 114,
2F 2= ZA V5 3, KR ks iEkE EIE
FITH 7=,

SN, RO TIMEE KLz 1HEREL
7zo ZAUTENHEAH8.5%, IMLIKEH D 64.7% 2
g%, 11 EKOMET 20, HHEREHITIE,
HEEA 2= V50, BRI 201, WAERIED 2
B, Zof2flTd -7z, ZOMIE, 2~3HHDOHKE
DRIMESHNT N D EZB LA, AL TIZEHRR
KOHEHEH DA LS DTH 5,

Table 1 Hl{giEE
-9t TRTIGYT « A=V T)T « KIVT42 » AIVH%E
. 2ae |FEY WEURIELE - KSR - BEA S H—/NL
! &N - A LBEBRILT (> - SEEW - THRE
I i Bis - MOSAHE
ES A RUSAHE - REMEXE - BEE - T7—ZX7—> 3> - X%k
I e T SBHBUIRL - RS 1 EEE
RL Rl NF(=T Y=L 5 - BT - thEHR
~ IS0 WEREREY - AEREY
# % RV 742 - REEfEE
£ AT P Lk - RUSAHE
T | RFa-N | MR BEREK - 1SR - S
TR BERE - NF—TU—TL T - WEE
KR40MET
Table 2 FIIEARE
sioER S BAKEE e KER B KA
FEHEALZ2—/N | T—I 5m 50 45% 10[]
BERBY | AFRHNESS |6~8m 119 (EkplERR) 1935 3
BEREY RPN 5~20m “1%n 3% 3M




AR =T A2 2 4 — 2+ Pl KR 3 O FIA AR D I L 7= 30 B L 2= 1

REBIE LT, FFIMROIRKZEHIZIERICSE IS
72 3FAEFERL, ROTILEH 3R EERE R TRy &
NN Xp - CT - WRBH T 7 A 73— DA FT L #E & Bt
L7,

KT % DR BER AL, B4 2 Nkt 2
ANDFHANTIT 5770 T =LA B T AR R & VA
T 5% OB E 2/ S ax— 2 —TCTH~, 5
BRETHE U7z, fro2fEHIE, EEAVZ—LE
FHHEZRED T, |EAVE—INILETTSTOEE
DEM UM BERM A DT A D R Db HWHEE 2 A
T, fOWHEELFECIHEAZ L TO X, FEHEA
=7 VR RIS RE A e L7z, A 2 —/ 3L
FHEZZ T MTH>07T, FH4blELz, K 5m
TORREEAKSVHEEBIZIZZNDT, S R
WKL 245K & 25 DAL 2 AEIRoE LT E
57z, HEEA VH =2 ILE[RIC T —ILKEE 5mT 157 30
B —EARL, WK% ONEREZHIE L7z, B
B - AR L IR RE M & FHU I AL T 572
B, HEIE—BEOARE L,

W27 v — ML, 20044F-9H 226 20064F-7H
DB OHEA 544412, Table 1DHEE & TikbH 572

|
i
-

Fig. 1 Chest XP and CT of Case 1 showing diffuse
opacity, consolidations and air-bronchogram on
the first day of admission.
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Fig. 2 Chest XP and CT of Case 2 on the first day of
admission. While the chest XP appears within
normal change, CT shows marked ground glass
opacity.
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Fig. 3 Daily changes of CT of case 3. Faint infiltration at the right upper lobe was seen by the 5" day after the

onset. CT of the 14t day was within normal change.
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Fig. 4 Changes of FEV1% and VC after ten repeated
interval breath-hold dives of 50 seconds to the
depth of 5m.
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Fig. 5 Changes of FEV1% and VC after a single
breath-hold diving of 90 seconds to the depth
of 5m.
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