yyaa/v/vy

YA/Y1/ Vo

$o

Syl as
YY)D

e Jwe Slayo GJJ}JT S podxo Joole youo
oY g Liw
g Lad—Gagn YVY-pad— 5. gUwylaan pbizs Gwloyy
Olaan>y=e) adnsadl pual — (ol uagd
oL SLi=6 ) ) e ladx! ool gUwyLaas pbxe Swly)
om0 wlym oL S50 opasd (U laas ppdxe Gwloy)
(=) _uas
oy ognr Ly loay pydxo Jole jodo
O=808 S plbd gle)lew pylixe Gwloy)
sl s e Ly

DF /AY PN oyl b 4ol 4y e
g Ol_yd coblagey Gyl YYAA/V/V Y oy LS
slo—=l 9 i pead Ho HeaS Swig @) sl
Lo el g o S P dly aolbab sledal )
Sy oyl a U wl g9 4w é)Lg‘ § 44040
olwy—o Hlaxiwl 40 clad 4 |40 ub Olaods
—w > Jol3d Jod WydT 30 yeSie sladal
pl 31 4 s 0 o e cUiwly Ho 14 Jowl
Ow!l Wbl g3 ¢ el sladal )y wlw! 4o
A x>l g0 3 vy ool a4y Sloyd ygiwo
N -

http://url.qums.ac.ir/guidelinesl —
9 Laid clga ab 04935 J1ogxd sladyl asliwl

D)




D
. mu-—-upﬁ
Fs

..J n._.-#‘..&-w"n_-u 43

ey Zalae

o 7 7 4
oo N0 s M

J%}wi//e{/u&}&:ﬁf}/ U2,

L ASuwd

1F3] 0



(VA7) s lFuis (g
gac ¢ Wl (Sb iy pole ol (cole b (b y § g Ladled Cb (puasio :0dl) (poge Sgoe fiSS  -
Olpl glasdlgn (Sby oole (rozx!
229 o)l (S pole olSiils cole Ciud guac (b ) g Ladlgd Cb puasie s oMl sy -
olnl gladlen (Sby oole (rozx]
Olpl sladles (Shp oole (poxil guie (b j g Ladlgd Cb (aastio 10018l (s iS5 -
Olnl Ladley (Sby ool paxil g (o y j g Ladles b (aasio 1598 0 )5 doxe S -
s Wl (S polke oLl cole clud (b § g Ladlgr b st 1 Ghexe g whie SO -
olnl Gladles Sy ool posxil
Olnl Gladlen (Sbp ole (pool puae (o ) g Ladlga cb aasuin i Jlobw oyl aul jis's -
(W3] )bwas yuwl pg
gae « )l (Sl iy pole oLl (code cld by § g Ladled b (puasio 100l) (poge Sgoxe TS -
olnl gladlga ( Sy ool cposxl
ol s ¢ il (S iy pole oLl (cole b by § g Ladlgh b (puasio oMl Loy yiSs -
olnl gladlgn (Sbp ole
8 e Gl (Sh iy pole oA (cale Ciud (a9 Ladlgh Cb puasie igueeygi (wlis SO -

olnl sladler (Sby oode (pozxil

P CRR |2 PR
ol s loid! y (9 gu g (5 3w Ikt 09 5

oM 49 425 g (6 3w bt 45 59T 0B U ) y! J8

(S9! 90 4ud 30 g (5 > 3 30 BT S (5 ) 59lS e 559



PRV
Mot (A o g 43 (Y g (v 38) (o s 2 990 S0k 359 (yligas (A

ok mle O5eeST L anrly 5 e 5e koo sl Olays
Hyperbaric Oxygen Therapy (HBOT) for Treatment of Refractory & Chronic Osteomyelitis
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| Table 2. Summary of AHA Class Recommendations for HBO5 Treatment of Osteomyelitis l
Patient d it Treatment method AHAclass
alient descriptors combination recommendation
—— ———
HBO,, antibiotics &
Adult || debridement Class lla

Long bone / non- Adult " HBO; & antibiotics Class b
specfied [T aam | P8O abne Class Il

Before debilitating surgery / HBO,, antll:?lmlcs & limited Class lla
amputation debridement

I ———
] HBO,, antibiotics &
Mandibular Adult debridement Class lla
| Adult " HBO, alone Class I

| ) | HBO,, antibiotics & limited
Child debridement Class lla

Before debridement surgery /

hardware removal
HBO,, antibictics & limitad

Spinal I
All patients | debridement
-ﬁ
Before debridement surgery / HBO, & antibiotics Class Ila
Cranial | hardware removal
rania —— — ———
. HBO,, antibictics & limited
All patients | debridement Class lla
I ————
HBO.,, antibictics &
Tisch S Wor v || 27 Class lla
Malignant otitis | tage debridement
external || HBO,, antibiotics &
Tisch Stage lor |l debridement Class llb
ﬁ

HBO, & antibiotics Class lla

Class lla

Class lla

debridement
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1) bones intramedullary surface
2) superficial cortical aspects and adjacent soft tissues

3) full thickness but localized

4) segmental of cortex or difuse through and through portion of the bone



Type I: Medullary
osteomyelitis

Meduiary

Type II: Superficial
osteomyelitis

Type III: Localized
osteomyelitis

Local2ed

Type IV: Diffuse
osteomyelitis
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1-A host: normal

2- B host: compromised

3-C host: whom the treatment of the disease is worse than disease
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1-Bs: compromised systemically

2-BL.: locally at site of osteomyelitis

3-BLs: both

Table 1. Systemic or Local Factors Affecting Immune Surveillance,
Metabolism, and Local Vascularity

IMMUNCSUPHression

Diabetes mellitus

Cheonsc hypoxia

Immune deficiency

Malignancy Radiation fibrosis
Extremes of age Small vessel
disease

Tobacco abuse

Extensive scarring

Complete oss of local
sensation

Physiologic Class
A Host B Host C Host
Normal Host Systemic compromise (8,) Local compromise (B8,) | Both =) Tr worse than
the disease
Mainutrition lng‘ﬂeoem
Renal failure Venous stasis
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Figure 1. Cierny-Mader’s Anatomic Staging
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Stage 1: Stage 2: Stage 3: Stage 4:
Medullary osteomyelitis Superficial osteomyelitis Localized osteomyelitis Diffuse osteomyeiitis
A Ch A Ch Anatomic Characteristics: A Ch
Irfection confined 1o bone Surface nfection of Localized full thickness Through-and-through

Iintramedullary surfaces

Typical Evclogy:
Hemanogenous seeding.
infected intrameduliary
hardware

Primary Management:
Culture dgirected antibiotics,
hardware removal for
refractory infection of
stable bone

periosteumn and cortical
bone

Typical Ctiotogy:

Bane coverage defect
aliowing infocton spread
from overlying soft tissue
wounds

Primary Management:

irvolvement of cortical
bone. + sequestration
Typical Etiology:
Penectrating trauma,
sungical contamination,
infected hardware

Primary Management:
Culture directed

Culture directed ar
superficial dedridement of
necrotic bone & tssue

of necrotic tone & tissue,
adjunctive HBO, therapy
for refractony/ progressive
Irdection

bone mvolvement (Lo,
combined Stage 1. 2
and 3 characieristics),
2 SEQUESITatIon, with
mechanical instabiiny
either before or after
debndement

Typical Etiology:
Penetrating trauma,
Surngscal Contamination,
infected bardware
Primary Management:
Culture directed

et
of necrotic bone &

tissue, Done stabazation,
adunctive HBO, therapy
for refractory /progressive
infection
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1) Actinomyces israelii
2) Eikenella corrodens

3) Bacteroides fragilis
4) Staphylococcus aureus
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(45 min eval.) T~ avail. | (60 min eval.)
— T N Saturate T T
Significant . ° Air Significant
__ Relief _— 60 FSW Relief
[ comex 30 ] |

- Comex 30 A —
‘ " usNs6 ‘ ‘ ~ uUsNe6

‘ Provisional Treatment Scheme
Intermittent Oxygen T ) i

‘ Fluids Only a minimal 2 lock chamber required

Only minimal environmental control equipment required
Avoids excessive nitrogen uptake

Avoids decompression traps at 165 FSW

Uses established procedures or combinations thereof
Maximizes oxygen use early

Adjunctive Therapy
i Decompress on Air
Sat Table (N)AA Manual
‘ after patient maximally better ‘
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Disgosis Arierial Treatment of Arterial Gas Embolism
Gas Embolism or i H H
e or Serious Decompression Sickness
P Consider use of
beilation AED or Dafibritaton
= Yes .| and Table 6in
wilhin 10 min, - m%
Hoe 3) s
Pulse Mo
present? Mo
Yes
NOTES:

1. ADiving Medical Officer shall be
consulted before commitfing to a
Trestment Table 4 or 7.

2. Trestment Table 64 may be
extended if necessary at 60 andfor
30 fest.

Cardiac amest requires earty
dafibrillafion. For the greatest
chance of resuscitstion
consultafion with & Diving Medical
Officeris required &5 soon &5
possible (see paragraph 20-2.3).
4. Recompression chamber must be
surfaced io perform defibrillation.

Assessment of patient must be
made within 20 minuies. If the
stricen diver remains pulseless
after 20 minuies, termination of
resuscitstion may be considered.

Complele 3
Teeatment )

22}

G Addiional ime may be requirsd
according to paragraph 20-5.6.

T Enter Treament Table 6A &t depth
of relief or significant improwement

Table 4
(Mot 1)

L |

Decompress
o Table 7
Mok 1)

¥

Treatment of Arterial Gas Embolism or Serious Decompression Sickness.
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Treatment Table 5

1. Descent raie - 20 ftimin. 5. Treatment Table may be extended two oxygen-

2. Ascent rate- Mot toexceed 1 ffmin. Donot hmmsmﬂﬂwfcz::wpﬂguhml}
compensate for slower ascent rates. Compensate for required between oxygen-breathing periods or prior
faster rates by haliing the ascent acont

6. Tenderbresthes 100 percent O, during ascent from the

. Time on axygen begins on ahal 21 60 feet. 30-foot siop to the surface. If the tender had a previous

4. K oxygen breathing must be intemupied because hryperbaric exposurein the previous 18 hours, an
of CNS Oxygen Toxcity, allow 15 minuies afier the addiional 20 minutes of oxygen breathing is required
reaction has entirely subsided and resumse schedule at jprior o sscent.

jpoint of interruption (see paragraph 20-7.11.1.1)

Treatment Table 5 Depth/Time Profile

45—

Dessent Rate
20 FiMiin

L Ascent Rats
1 FtMin.

30 IsT = 5 30

Time at Depth (minutes) | ™55z
2 Heurs 15 Minutes
[Mat Inchuding Descent Tine)

Treatment Table 6
1. Descentrate - 20 fifmin. 6.  Tenderbreathes 100 percent O, during the last 30
3. Ascent rate - Not to excesd 1 f/min. Do not mh.at_mfawamduingmmmﬁmsuhmfu_m
compensate for slowsr ascent rates. Compensate for v difid table ar shem thas han baan only 8 singla
fasterr by haliing the + extension at 30 or 80 feet If there has bean more than
one extension, the O, breathing at 30 feet is increased

3. Timeonoxygen begins on arrival at 60 feet. to &0 minuies. If the Eender had a hyparbaric exposure
4. I coygen breathing must be intemupied because within the past 18 hours an addifonal 50-minute O,
of CHNS Oxygen Toxcity, sllow 15 minuies sfier the pernicd is taken at 30 fest

reaction has entirely subsided and resume schedule at
point of intermuption (see parsgraph 20-7.11.1.1).

5. Table & can be lengthanaed up o 2 additional 25-minute
penicds at 50 feet (20 minwies on oxygen and 5 minuss
on &iir), or up o 2 sdditional T5-minute perods at 30 fest
{15 minuies on air and &0 minutes on oxygen), ar both.

Treatment Table 6 Depth/Time Profile

1 1
1 1
Doscant Rats Ascant Rato i H
ToFtMin ] 1 Fiin. ! i
B0—1
sl a0 T s | &0 I s 1 &0 30
Time at Depth (minutes) Toesd E Tima:




Treatment Table 6A

1. Descant rate - 20 fuimin. 6. Dresper than &0 feet, if treatment gas must be intermupted

> Ascent rate - 165 fow o 60 fow not to excesd 3 fimin, because of CMS cygen tosdcity, allow 15 minutes afer
B0 faw and shallower, not io exceed 1 fimin. Do not the resction has entirely subsided before resuming
compensate for slower 2scsnt rates. Compenssts for trestment gas. The time off trestment gas is countsd

fasterr s by halting the ascent &s part of the time at treatme nt depth. Fat 60 feat or
shallower and oxygen breathing must be inte muptsd
a3 Time st restment depth does not includ & compression because of CMS cxygen todcity, allow 15 minutes afer
ame. the resdion has entirely subsided and re sums schaduls
4. Table begins with initial compre ssion to depth of &0 at point of intermuption (see paragraph 20-7.11.1.1).
faw. If initial frestment was at 60 fest, up to 20 minutes 7. Table A can be lengthensd up io 2 additional 25-minute
may be spent at 50 fest before compression to 165 fw pernods at 60 fest (20 minutes on cxygen and 5 minutes
Contact a Diving Medical Officer on air), orup to 2 sddional 75-minuis periods at 30 feet
5. KFa chamber is equipped with a high-0, reatment gas, (60 minutes on cxygen and 15 minutes on sir), or both.
it may be administered at 165 fsw and shallower, not 8. Tenderbreathes 100 percent O, during the last 0
0 exoeed 3.0 ata O, in accondance with paragraph minutes st 30 fsw and during ascent to the surface
20-7.10. Treatment gas is administered for 25 minutes for an unmodified mhle or where there has been onby
imemupted by 5 minutes of air. Treatment gas is a gingle extension at 30 or 60 fow. If there has boen
breathed during ascent from the treatment depth to &0 more than one extension, the O, breathing at 30 faw is
T increased to B0 minuwes. If the Ender had a hyperbarnic

exposure within the past 18 hours, an additional &0
miinute O, breathing period is taken at 30 fsw.

o If significant improvemsant is not obtzined within 30
minutes at 165 feet, consult with a Diving Medical
O fficer bedfore switching to Treatment Table 4.

Treatment Table 6A Depth/Time Profile

'
30 k + * il
H H H Amcent Aate 1 Fabin — '
60— : : : F '
Dapth ' 1
Ef-"'] B0 b Ascen R 1 Fen, H H ! H
] ] ] ] H H
1 1 1 1 H H
i i i i H H
1 1 1 1 | H
T i I ! '
n n n n H 1
. " [ [ [ [ ! H
I 2= 20 l=l ao I as 1 60 IIET| 60 [aa 1
Time at Depth (minutes) Totsl Elapsed Tima:

S Hours 50 Minutcs
Mot Inciuding Dasoam Tims)

t&bo
1) Diving Medicine, 4e 4th (fourth) Edition by Alfred A. Bove, Jefferson Davis published by
Saunders (2003)

2) Textbook of Hyperbaric Medicine, Kewal K. Jain MD, Basel, Switzerland, Sixth Edition,
Springer International Publishing AG, 2017

3) Undersea and Hyperbaric Medical Sciety, USA. 2014

4) Handbook on Hyperbaric Medicine, Daniel Mathieu, Centre Hospitalier Régional et Université
de Lille, France. Published by Springer. 2006
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Wound Assessment Chart

Patient’s name: ...
Date: ...................... Time: ...
Wound Etiology
1 Surgical [ClArterial  []venous
[] Pressure ulcer [_] neurotrophic/DM ulcer
[] skin tears [_] Trauma [Clother
Anatomic Location of Wound
[Jupper/lower chest [ ] abdomen
[IBack [JHead [Jear [JR []L
[:l Sacrum Clcoccyx DTrochanter[:lR [:] L
[(dewow [Jr I [Jarm [JR []JL
[Jrege [JR [JL [JFoot[ JR[]L
[] 1schium CJr [JL
[] Heal COJr L
[] Lateralmalleolus [ ] R []L
[] medial malleolus [ ] R []L
Age of Wound
[JAcute Dateofonset: ...
|:| Chronic Date ofonset: ................ccceveenn.
Size
......... cm Length ....... cm Width .......cm Depth
Shape
|:| Owal |:|R0und Dlrregular DOther
Stage, Grade, Category
prus [J1 [(Ju Jm v [Jsom
O Unstageable-Ulcer is necrotic
Wagner ulcer grade for neurotrophic ulcers:
[Jo [J1 12 (3 [a [s

Sinus tract, tunnelling, undermining, fistulas
[] sinus tract/ tunnelling at ..... o’clock ......ecm
[ Undermining (bigger area of tissue destruction -

area is more like a cave than a tract)
Exudate
Colour

DSerousDSerosanguineous DSanguineous
[]Green [_]Brown
Amount

[Jscant [ Moderate
Consistency

[]clear []Purulent [Jodor

Sepsis

[ Local [ systemic [_]Both [_]None
Surrounding skin

D Dark |:| Edematous [ ] Erythematous
[Jintact []swollen [] other

|:| Large

Age: yio D M D F
Margins

[] Attached (connect to the sides of wound)

l:l Not attached (aren’t connect to the sides of wound)

1 rolled

Maceration

[]Present  [_] Not Present
Epithelialization

[]Present [_] Not Present

Eschar (necrotic tissue)
[] vellow slough [ ] Black []Soft [_]Hard
DString
Area around Eschar is:
Clory [ Moist [] Reddened
Neovascularization
[Ipresent [] Mot Present
Tissue Bed
[] Granulation tissue present
|:| Not present
Tenderness to Touch
[] NoPain [_] Pain Present [_]Ontouch
] Anytime
El Only when performing ulcer care
Pain Score (circle appropriate numbers)
012 3 4567 89 10
Patient getting pain medication
D Yes D No
Pain Management: ...
[] effective [_] Not Effective
Tension
|:| Tautness, hardness present
|:| Mot present
Temperature
[] skin warm to touch
] Normal
Status
[C]supportive Therapy
] compression [] off-Loading
[] Pressure Redistribution Device
[C]Other .
|:| Mutrition Consultation Request
Wound Status
Date of Assessment: T
D Improve D Unchanged

[] skin cool to touch

Doctor Signature: Date:
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Hyperbaric Oxygen Therapy (HBOT) for Treatment of Compromised skin grafts and flaps
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