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OverviewOverview
 Things are different in Hawaii
 “Hawaiian Deep Treatment Tables”

 TT-280, TT-220, TT-160, TT-60
 Air, 65/35, 50/50, Oxygen

 “Standard Tables”
 USN Table 5 or 6
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The Case for Employment of the “Hawaiian Deep Tables”
For Treatment of DCI in Non-military/Commercial Divers

            Richard W Smerz, DO, MTM&H

         Clinical Professor, Undersea and Hyperbaric Medicine

        University of Hawaii, John A. Burns School of Medicine



“The only new things we learn is the history we don’t know”

~ Harry Truman





USN O2 Treatment Table Studies 1968-80
Investigator (yr) #cases (type) Delay to tx Outcomes

Workman (68) 150(110m;40c) m=72%<2hrs 85%-90% CR
c=17%<2hrs All residuals in civilians

Pearson/Leitch (72) 28(m) 71% CR

Erde/Edmonds (75) 106(c) <24hrs ok 81%CR overall
>24hrs no good 10% CR

Davis (77) 136(m) <2hrs 99%CR

Bayne (78) 50(m) 92%<2hrs 98%CR

Yap (80) 58(c) Mean=48hrs 50%CR

CR = complete recovery



USN O2 Treatment Table Experience Hawaii, 1970-1980

255 cases
81% (c), 19% (m)
Type I DCS = 41%
Type II DCS = 59%
Serious cases = 49%
Average delay to treatment = 6.6 hours
All treated on USN O2 tables

Results:
59% of all cases achieved full recovery
60% of Type I cases achieved full recovery
48% of serious cases achieved full recovery
7% had no improvement at all





“Intuition is the source of scientific knowledge”

~ Aristotle







“ Extension of investigations to the study of combined
higher ambient pressure and high oxygen pressure should
initially include employment of inert gas-oxygen mixtures
at four to six atmospheres… It should be studied in detail
for use in those situations when most rapid resolution of
bubbles is demanded.”

~ CJ Lambertsen, MD 1968
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HTC 220 FSW DUAL NITROX
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HTC 280 FSW DUAL NITROX
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HTC Interim Reviews and Analyses

Adams, Beckman UHMS ASM 1985

Arnold, Overlock UHMS ASM 1989

Overlock, Arnold UHMS Wksp 1990

Tolsma UHMS ASM 1990

Overlock, et al UHMS Wksp 1996

Overlock UHMS ASM 2002
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USN O2 Treatment Table Studies 1984-2004
Investigator (yr) #cases (type) Delay to tx Outcomes

Gray (84) 812 (m) 81%CR

Dick, Massey (85) 69 (c) AGE=12hrs 67.6%CR
DCS=30hrs 82.8%CR

Green, Tichenor, 208 (m) Most<2hrs 96% (all Type I)CR
Curley (89)

Pujante et al (90) 121 <6hrs=62% Type I 93%CR
Type II 71%CR

Van Hulst (90) 73(c) <12hrs 77%CR
>24hrs 43%CR

Kovacec et al (90) 95(c), 59(m) <6hrs=34% 81%CR
6-24hrs=36%
>24hrs=30%

Koch (90) 72(c) 77%CR

Bond, Moon, Morris(90) 327(c) 57.7%CR

Ball (93) 48(c) 1(m) long delays 38.7%(all spinal)CR

DAN Annual Rpts 2500+ (c) Average= 20-25hrs 70%-75%CR
1994-2004

CR = complete recovery



HTC Treatment Table Study 2005
(based on symptomatic cases treated 1983-2003)

Average delay to treatment after symptom development for all cases = 16hrs

At time of discharge:

All symptomatic cases treated (n=889):
92.9% achieved complete functional recovery
76.4% of severe cases achieved complete functional recovery
3.5% had no improvement
Average number of treatments/case= 2.1

Cases treated with a deep table (n=800)
91.6% achieved complete functional recovery
75.6% of severe cases achieved complete functional recovery
3.8% had no improvement
Average number of treatments/case= 2.3



“Sometimes you have to crawl out on a limb
because that is where the fruit is.”

~ Will Rogers



“It is now time to bring attention strongly to bear upon all
means for improvement of bends therapy. Let us expect that
the combination of the presentations in this symposium will
not only represent the status of present concepts and
procedure, but will point to the investigation required for
the desired improvement.”

~ CJ Lambertsen, MD
1st ASM, UMS 1968



Deep Treatment TablesDeep Treatment Tables
(>3 ATA) Have no(>3 ATA) Have no

Advantage over 2.8 ATAAdvantage over 2.8 ATA
Tables for the TreatmentTables for the Treatment

of DCI in Sport Diversof DCI in Sport Divers

  Richard Moon, MDRichard Moon, MD
Depts. of Anesthesiology and MedicineDepts. of Anesthesiology and Medicine

Duke University Medical CenterDuke University Medical Center
Divers Alert NetworkDivers Alert Network

Durham, North Carolina, USADurham, North Carolina, USA



HypothesisHypothesis

For the treatment of decompression illness,
deep tables are more efficacious than
standard USN oxygen tables



USN Tables 5 and 6USN Tables 5 and 6



Strength of EvidenceStrength of Evidence

γγ Randomized controlled studiesRandomized controlled studies
γγ Prospective, controlled, non-randomized,Prospective, controlled, non-randomized,

cohort studiescohort studies
γγ Comparison of case series with historicalComparison of case series with historical

controlscontrols
γγ Case seriesCase series
γγ Animal studiesAnimal studies
γγ Plausible rationalePlausible rationale
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Effect of Pressure on Spinal CordEffect of Pressure on Spinal Cord
DCS (PODCS (PO22 2 bar) 2 bar)

Leitch Leitch DR, DR, Hallenbeck Hallenbeck JM JM Undersea Undersea Biomed Biomed Res 12:291Res 12:291, 1985, 1985
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Effect of Treatment Depth on AGEEffect of Treatment Depth on AGE
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Emboli DonEmboli Don’’t Stay in Vessels Event Stay in Vessels Even
Without RecompressionWithout Recompression

Helps S, et al. Helps S, et al. StrokeStroke 21:1340, 1990 21:1340, 1990
Courtesy of DF Gorman, MDCourtesy of DF Gorman, MD



Effect of AGE on Cerebral Blood FlowEffect of AGE on Cerebral Blood Flow

Helps SC, Gorman DF Helps SC, Gorman DF StrokeStroke 22:351, 1991 22:351, 1991



Effects of Bubbles on Endothelium:Effects of Bubbles on Endothelium:
Leukocyte AdherenceLeukocyte Adherence

Levin Levin J J Appl PhysiolAppl Physiol  50:944, 198150:944, 1981

ControlControl Decompression SicknessDecompression Sickness

IJ = intercellular junctionsIJ = intercellular junctions
N = nuclei N = nuclei 

ED = endothelial damage ED = endothelial damage 
L = leukocytes; P = plateletsL = leukocytes; P = platelets
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Bends in 1067 Tunnel WorkersBends in 1067 Tunnel Workers
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Experience 1946-64:  USNExperience 1946-64:  USN
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Initial Treatment Table USN 5 or 6Initial Treatment Table USN 5 or 6
ReliefRelief

AuthorAuthor NN Complete Complete SubstantialSubstantial CommentsComments
(%)(%) (%)(%)

Workman (1980)Workman (1980) 150150 8585 9595 After 2nd rxAfter 2nd rx
Pearson & Pearson & Leitch Leitch (1972)(1972) 2828 6767 8383
Davis (1977)Davis (1977) 145145 9898 Altitude DCIAltitude DCI
Erde Erde & Edmonds (1975)& Edmonds (1975) 106106 8181
Bayne (1978)Bayne (1978) 5050 9898
Kizer Kizer (1979)(1979) 157157 5858 8383 Long delaysLong delays
Yap (1980)Yap (1980) 5858 5050
Gray (1984)Gray (1984) 812812 8181 9494
Green (1989)Green (1989) 208208 9696 All type I (USN 5)All type I (USN 5)
Ball (1993)Ball (1993) 1414 9393 MildMild

1111 3636 ModerateModerate
2424 88 SevereSevere

TOTALTOTAL 17631763 8080



Complete Relief in Recreational Diver DCIComplete Relief in Recreational Diver DCI
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Complete Relief in Recreational Diver DCIComplete Relief in Recreational Diver DCI

Cianci Cianci P, Slade JB Jr. P, Slade JB Jr. Aviat Aviat Space Environ MedSpace Environ Med 77:1003, 2006 77:1003, 2006
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Compression Deeper than 18 mCompression Deeper than 18 m

Leitch Leitch DR, Green RD DR, Green RD Aviat Aviat Space Environ Med 56:1139Space Environ Med 56:1139, 1985, 1985

 430 cases of DCS reviewed430 cases of DCS reviewed
 24 cases compressed from 18 m to 5024 cases compressed from 18 m to 50

m (air); 10 deeper than 50 mm (air); 10 deeper than 50 m
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Deep Table ResultsDeep Table Results

Smerz Smerz RW, et al. RW, et al. Undersea Undersea Hyperb Hyperb MedMed 32:185, 2005 32:185, 2005
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Deep Table ResultsDeep Table Results

Smerz Smerz RW, et al. RW, et al. Undersea Undersea Hyperb Hyperb MedMed 32:185, 2005 32:185, 2005
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HypothesisHypothesis

For the treatment of decompression illness,
deep tables are more efficacious than
standard USN oxygen tables



HypothesisHypothesis

For the treatment of decompression illness,
deep tables are more efficacious than
standard USN oxygen tables

Unproven
Unproven


