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Summary: Thcrc arc few clCllr guidel ine~ on lhe pmlkr use of 
lourniquel, in pedialric ~urgcry. in parli\.:ular on how 10 sel lhe 
lOurniqucl prc~~urc. how 10 ~clecl Ihe mosl appropriate cuff. 
:md whethcr 10 u'c MUllC type I)f ~oft padding beneath Ihe cuff 
for limb protection. 'nle aUlhor~ could fin d only one published 
,tudy ~pedfically (ldd rcs~ing pediatric cuff pre~surc~. <lnd no 
,ttldies ~howing whal type' of cuff and/or p<ldding create Ihe 
smoothe'l ,kin , urface undcr the cuff. Of 46 pediatric ortho­
paed ic \urgclIll' , ur\,cyt:d. 44 u~c a lOurniquel 4.6 times per 
.... ct."k on a\'el".!gc and :2 havc di"Continucd their II ....... <l~ <l resull 
of comp l ieation~. To ,CI cuff prc,\ure. 13 of.t4 use a slandard 
\alue. 14 of 44 ix"e prc"urc on age. extremity. and size. :md 
17 of 44 ba,c (uff pre"ure on blood pressure. Thirty-four of.t4 
u;.e ,kin prOtC(liOIl under the cuff. but dam:lgc 10 the skin i, 
common. aC~'ounting for 21 of the 67 reported n)lIIplication~. 
Nene (15/67) and mu:.de (1V67) (Ompli(<lti!)n,. rdated 10 both 

pres~ure and tourniquet time. "cre <lbn reported. Using a mold· 

High prcs~un.:~ on Ihe t b~ue~ under or near a tourni­
quel c uff can C;tme injury (Fi g. I) (3.7- 10). To help 
reduce ski n surf:u::c d:l11l:lgc unde r the cuff. some tour­
niqu et c uff ma nufac ture rs pro vide s toc ki net l imb­
protectio n sleeves o f various I ypc~ (S mith & Nephew 
Richards. Memphi ". TN : De lfi Medical. Va ncouver. 
Briti sh Columbia. Canada). wherca~ others supply only 
tourniquet cuffs :ll1d make no "pecilic recomme ndations 
aboUI the u ~e or nonu"e of underlyi ng paddi ng for limb 
protect ion (Zi mmer. Inc .. Warsaw. IN: Walter Kidde 
Inc .. Mcbane. NC). One recommended practice guideline 
sugges t ~ that <.tocki net or cas t padding can be used but 
al ~o ~tate~ th:lt ~ome tourniquet cuffs do not requ ire 
padd ing and ult imately refer~ the clinician to the manu­
fa<.·tu ren.· recommendations ( I). 1llere is curre ntl y no 
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ing and digital mea,urcmcnt tcehnique. thc aulhor, \.:omjlilrcd 
the maxinlunl wrinklc hcight~ and the '1m!' of .tl i wrinkle 
height, in the ,kin ,Uffacc under four diffen.,nl cuff/padding 
(lmfigurations, In ,I tOlal of 44 trial, on Iht' upper amI' :md 
lhighs of tWO hcallhy ('hild \'olunteer,. nnc t)pc <If pedi:uric 
cuff with a matching limb.pmtcction ,Ieclc dc,igned and re\.: ­
ommcnded by the rn:muf,lclUrer (I)clfi ) pftldutTd ,i)!mficanll) 
fewe r. Ie" .-.clcrc pinche' lind .... rinlle' in the ,llll ,urf:...:c than 
a ""cond 1~'Pi' of tourniquet niH (Zimmer) .... Ith or .... uhnUI tIl" 
layers of commonly a\:lilable ca,t p:lddm)!. and.! tlmd '>1>1.­
(Kidde) \Ii th paddiug . With ' he -.cl·ond ' >pc "t \.:u ff. "'Ill)! l'a,t 
p<ldding reduced ,kin .... rinldin)! l"I.mp<lrl·d I,) apl'l) ing thc ~:mlC 
cuff on unprotected ,lin. In I ic" of thc 'liney. (Iinical liwr.l­
tUTe. and result~ of thi\ 'lUdy. a guidelinc for U\C of pedi:!tric 
tourniquet~ b PfII(XN.'<l. Kt·y Words: Guidclinc- H'llard­
I n jury-Prc,~urc-Sun cy- T ourniquct. 

quanti tative evaluation of the ,e\erlty of wrinkling ;lI1d 
pinching of the ~kin under the ..:uff in the literature. '0 It 
is 1101 dear what type of cuffll imb-prote..:tioll ..:o11lbi na­
lions lead to eve n applic:ll iun of pre~~ure to the ~kin and 
mill imal chance o f skin damage. There i ~ abo very li l1lc 
in the li te rature ~peci lica ll y addre,,~ing proper tourniquet 
usc in pediatrics. 

To determine the curren! clin ical practice of tOllrniqucl 
u,e in pediatric~ and 10 idelltify the mo.~ t coml11011 t ype~ 

of compl ica tion~. We condllt" ted a "urvcy of U.S. and 
Canadian pediatric Mlrgeon ~. We aho developed a tech­
niq ue of making. and <lna lY/i ng a n impri nt of the 
cuff/~ki n interface to compare quantit;lti vcly wrinkling 
and pinching of the skin under variOll' combination, of 
cuff~ and padding matcria l ~. In thi" paper wc pre,elll the 
results of our survcy and the rc~u h )i fro m multiple triah 
of four commonly uscd Cliff/padding eonlig ur:ulon, on 
two healthy child volunteers. Our hypothe,i, i, that ,ollle 
lypc' of c ll ff~ and/or p;ldd ing will cau~e , ub,t:tlli iall) 
less wrinkling and pinching of the ~kin than otht!r,. A, a 
coroll ary. we infer that this ind icate, a more cven prt! :-.­
sure di ~tri hut ion and reduced risk of ,~in and 'Oft tl"U(, 
damage. 
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FIG. 1. Skin injury alter typical cuff application over cast padding 
possibly related to cuff/skin interface and/or pressure: posterior 
aspect (60 minutes tourniquet time, infant clubfoot surgery). 

METHODS 

Survey 
Current clinical practice was assessed by a two-page 

questionnaire designed by an attending pediatric ortho­
paedic surgeon. a resident, and a biomedical engineer 
and sent to recognized pediatric onhopaedic surgeons 
across North America. Fifty-two questionnaires were e­
mailed 10 surgeons in the United States and forty ques­
tionnaires weTC mailed 10 su rgeons in Canada. 

Skin wrinkle/ pinch measurement technique 
To approximate the deformat ion of the skin surface in 

contact wilh the cuff or padding, we placed n lnyer of 
modeling c1ny sheet (Model Magic. Binney & Smith 
Canada. Lindsny, Ontnrio, Ca nada. extruded through 
rollers to a uniform 2.5 mill thickness nnd covered with 
n single layer of plastic film ) on the limb of the subject. 
An experienced technician applied the padding (if used) 
nnd cu ff, ensuring that the overlap of the culT was posi­
tioned over the ]T1(xJeling c1ny sheet. Using a Zimmer 
ATS. 2000 tourniquet inst ru ment. the cuff was intlmed 
to 200 mm Hg for 1 minute, denated, and removed, The 

modeling clay sheet (now impri111ed with the h:x ture of 
the culT or paddi ng on the top surface and the skin texture 
on the undersi de) was removed. allowed to dry. and 
bonded skin side down to a nat plastic card using double­
sided tnpe. The top surface (cuff/padd ing imprint) of the 
mounted mold was then digitized in a 5-11111l (proxirnal­
distal) by 0.20-11l111 circumferential grid on a coordinate 
measuring machine (Picza Pix-3: Roland Digital Group. 
Auckland. New Zenland). Figure 2A ~how~ the resulting 
image of a typi ca l mold. The resulting ~ection profiles 
approximate the circumferential prolile of the ~kin ~ur ­

fnce m 5-1ll111 (proximal-d istal) intcrvals un(kr the ('uIT 
An area 01' 95 111 m (circul11ference) by 45 111m (pro .~i1l1al ­

distal. 10 sections spaced m 5-mm interval s) at midcuff. 
including the cull overlap. was ;malYlcd OIl all trials. 

Delinilinn of ro ughness o r ir regula rities in the 
skin surface 

Wrinkles in the skin surface were defined as a change 
in height of ~l 111m with n slope of 0.25 (I -mill height 
change for every 4 mm of distance along the skin sur­
face) or steeper. lying within ;1 IO-111m ci rcumferential 
length of skin surface (Fig. 20 ). Wrinkles < I 111111 high 
were ignored. Pinch ing of the skin. where the ski n wa~ 
gathered by the cuff from a deep level up to a ~uperli(;ial 
peak and bnck down ag:tin withill 20 mill. wcre cou ll1ed 
as two wrin kles. The IllnXilll Ulll wri nk le height and the 
sum of all wrinkles >1 mm high found on each mold 
were compared. To confirm the preci~ion of the digiti7-
ing process. a typi('al mold was digiti7.ed live times. re­
sult ing in standard deviation across the five repetitiom of 
0.03 n1ln (± 0.08) for maximum wrink le height and 2.2 
mill (± 6.0) for the sum of all wrinkle heights. Exalllple~ 

of typicnl pinch and wrinkle profiles arc shown in Figure 3. 

StudJ design 
Ethical approvnl was granted by the University of 

8ritish Columbia. T he subjects tes ted arc described in 
Table I. Four different cu ff/padding c()n figu ra1 ion~ 

(Tnble 2) either recommended by cuff manufacturer' or 
commonly used (as indicated by the survey results) were 
chosen for comparison. Each configuration was tested 
using live repeated trials o n the upper arms and one trial 
on the right1eg of subject I. and three trials on the upper 

Wrinkle Definition : 

Max. 4 x (height) 
up to 10 mm. 

1 mm 
min, 

Limb 
protection 
(if used) 

Min. 
I 

B 
, 

Skill 

Moldlllg 
matenal 

FIG. 2. Image of typicat motd (A) and wrinKle definit ion parameters (8 ). 
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FIG. 3. Profile of a large pinch (A) vs. typical small wrinkle (B). 

arms and one trial on each thigh of subject 2 for a total 
of 44 trials. Both subjects were healthy with normal skin 
and musclc tone, and both were comfortab le with c uff 
application and the laboratory setting before testing be­
gan. To compare maximum wrin kle hcights. rank sums 
were compared usi ng the Friedman statistic and all pos­
sible pairs of configurations were compared using an 
SN K test (4). Wrink le height sums were compared using 
the same method. 

RESULTS 

Survey resul ts arc shown in T able 3. The four com mon 
cuffilimb-prOlection configurations are compared in Fig­
ure 4. 

DISCUSSION 

Sun'ey or tourniquet practices and complications 
Rudolph et al. (10) surveyed 44 clinics in Europe con­

cerning >75.000 procedures involving tourniquet use 
(adu lt and pediatric). Tissue damage was reported in 
1.4% of lowcr limb and 0.4% of upper limb cases (usu­
ally reddening with blisters). Many cases involvcd nuids 
such as disin fectant nowing under thc cuff. but in general 
the survey indicated that nuid leakage. excess pressure. 
excess duration of cu ff use. or a combi nation of these 
factors could cause skin damage. Two cases of ski n le­
sions were reported involvi ng small children where dis­
infectants wcre not used. but sweat had accumulated un­
der the cuff. Sixty-five percent of the clinics reported 
using cotton padding material. 20% other types of pad­
ding. and 15% no material under the cuff. Our survey 
rcsults indicatc that a similar proportion (13.6%) of pe­
diatric clinics use no limb protection or padding and that 
skin damage is the most common injury, accounting for 
21 of the 67 complications reported, Choudhary et al. (3) 
reported a case of friction burns on an adult patient's leg 

Subject 

, 

TABL E I. Subjects 

[)e,.;ription 

5·y~ar·old boy, 25 kg. 127 em heigh!. 190 mm arm and 
330 mm tlligh circumfercnces 

7·ye«r·old girl. 36 kg. 139 cm h<!ight. 240 mm arm :md 
400 mm thigh eircumfer~nce, 

as a result of the tourniquet cuff sliding di stally off the 
padd ing material during the procedure. No fluids were 
found under the cuff in this case. 

[n the only recent published di nical study of pediatric 
tourniquet techniques, Lieberman et al. (6) found that 
when using limb ocdusion pressure plus 50 mm Hg 10 
set cuff pressure. adequate hcmostasis may be achicved 
at lower pressurcs than those commonly used. Our Mlr­
vey showed that surgeons are evenly divided among u~­
ing a prcsct standard pressure. basi ng pressure on age, 
extremity, and size, and basing cuff prcssure on blood 
pressure. Of the surgeons referri ng to blood pressure. 
71 % use 100 mm Hg above systolic and 29% use two 
times systol ic. Both mcthods lead to substantially hi ghcr 
cuff prcssures than Licberman ct al.·s recommendations. 
and because 44 of thc 67 (66%) reponcd complicmions 
were pressurc-rclated (skin damage, nerve-related inju­
ries. and musclc injury). a method bascd on limb occlu­
sion pressure should be adopted to minimize cuff pres­
sure (Appendix). 

T ourniquets are often denatcd during operations whcn 
there has been a prolonged period of inl1ation or whcn a 
bloodless operating ficld is no longer requircd. [n our 
survey. thc majority of surgeons (67,4%) indi(;!ted that 
they would leave the deflated tourniq uet in place until 
the case was complete. Howcver, one surgeon reported a 
bilateral lower extremity case in which the primary cuff 
remai ned inflated without indicat ion while the second 

TABLE 2, CuJJwul limb jlro/ectio/! /·mifiliurmioll.l· 

Configuration [X'-cription 
-----"---~-~= 
Zimmcr/unprotcrted Zimm~r 8" or 12" AT S Reu,able Cuff 

Zimmer/pad 

Kidde/pad 

Dclft1slcc\'c 

with no limb prot~~·tion (no m:lIlufru:turcr 
r~commcnd:uion; ba>oed (>11 ,,,rvey of 
ur.c ) 

Zimmer 8" or 12" A.T.S. Reu,able Cuff 
witll twO luyeJ'\ of l·u,t padding (no 
Il);lnufacturer recommend~tion: ha,ed on 
,un'cy of U>i') 

Kiddc 12· or 18· cun with t,m laycf"li 
of cast padding (no manufacturer 
recommendation: ba-.cd on >llncy of 
ur.c) 

Deffi 1'2.25. 1'3.00. or 1'3.50 I'cdialril" Cuff 
"ith Ddfi Limb Protcction Sleeve (~, 
recommended by manufacturer) 

J I'"tiimr Orr/k'il. V,,/. 1 / . N". J . 100/ 
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TA BL E 3. Sun'l'.\' rem/fl' 

Rcspon.;e f lue U.S. 
E' lIlail rCSI)(ln", r~t~ 33152 63.5'X 

32.5~ 

50 .... 
Canadian lIlail response r~te 13140 
TOIal re~ponsc rdle 46192 

T .... o respond<' nlS no longer usc toumiqlJ('ts b.>cau", .. r a,)()Ciated oolllplicallon~. 

Frequcncy of tourniquct usc 

Agc bre:Lkdown of patients with ,ourniquci usc (yr) 
1~2 

3-' 
6-, 
9-\2 
> 12 

Type of tourniquet used 
Zilllmer 
01." 
Don ', know 

Ten ,urgcons gave IWO n."ptlll,es 10 this question. 

U-.e of untlcrlying protccti,'c tlcliee for the ,kin 
Always 
Nevt'T 
Somellme~ 

b the ,ourniquci rcmol'L'() at time of deflation '! 
Ye_ 
No 

Mcthod of Oel~rmining culT pressure 
Standard preset pressure 
Ba~d on age. extTelll ity. an.J )itc 
B:l~d on blood pressure 
100 rmnHg o\"er systolic BI' 
Two limes sys tolic OP 

Brca~down of reponed complication, (n = 67) 
Hlood in _urgieal field 
S"f, ti~sue blisler>. bum~. rJsh. contusions. abra._ion, 
Nen·e·related injuries 
MU liC lc Injuries 

limb was being operaled on. leading to severe ischem ic 
damage and eventual amputation of the primary leg. 
Compl ications may also occur if a snugly applied cuff 
occludes venous flow even when deflated. These ri sks 
can be eliminated by removing the cuff immediate ly af­
ter deflation. 

, 
• 

H • 
if • , ~ ~ H , ct .. ,,,, P <oo~ P ~ 005 , .--------0- "'"""----' 

A -- Zimmetl~ ....... Zommeflunprot 

2()..1144 _ 4 .6 per wttk (range 2- 1 9/"'l'C~) 

36154 
7154 

11154 

341..w 
6/-14 
,,-14 

14/43 
29143 

IY-14 
14/..u 
17/44 
12/17 
5111 

23167 
2lf67 
15/67 

"" 

18.5~ 

18.8% 
20 .2% 
19_5"'" 
22.8"'" 

66.7% 
13.W 
20.4~ 

77.3'0-
13.6'>'-
9.1 <I-

32.6<;f 
67.4~ 

29.5~ 
3LS'l-
38.6<1-
21.3~ of 100ai 
11.4% of Mal 

34,3% 
3UIio 
22.4'J-
11.9% 

Comparison of cutTs and padding materials 
There is lillie di sc ussion of pinching of the skin or 

local high- or low-pressure areas caused by wrinkles in 
the inflated cu rr. Pcdowitz el Oil. (8) qualitatively ob­
served a difference in the limb shape and skin ··ridge:!." 
(pinched areas) 011 c ross-seclional computed tomogmphy 

'00 

'''---
~f j!- 120--

if " I, •• ." 
, 

B 

FIG. 4. A: Mean maximum wrinkle or pinch heights. B: Mean sums 01 wrinkle and pinch heights fOf common cutl or padding coohgu· 
ra tions (n " 11 trials of each group). 
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views of a r:lbbit hindlimb under two different cuffs. He 
nOled simi1:1r ridges in magnetic resonance images of a 
human thigh under tOUl·niquel pressure but did not ana­
lyze these differences in detail. In a brief note on tech~ 
nique. Harland and Lovell (5) observed that unprotected 
skin under:l cuff c:ln be damaged as a result of shearing 
stresses and that stockinet folded back over the cuff is 
effective as a padding material :lnd in keeping the cuff in 
posit ion. 

In the current study. we introduce a quantitative 
method to compare the severity of wrinkling and pi nch­
ing of Ihe sk in under the inflated cuff. Maxi mum wrin kle 
height represents the single most severe wrinkl e or pinch 
found on a sample regardless of the number or he ight of 
Ihe remaining wrinkles. The wrinkle hei ght sums provide 
co mparisons of both the seve rity and qU:llllity of 
wrinkles and pinches >1 n1l11 high. 

Comparing four commonl y used combinat ions of cuff 
and padding (Fig. 4). the Delfi cuff used with the match­
ing Delfi stockinet sleeve produced sign ificantly lower 
maximum wrinkl e heights and lower wrinkle height 
sums than each of the other configurations (P < 0.01). In 
5 of the II trial s. the Delfi cu ff/sleeve combination had 
no wrinkles or pinches> I mm and produced pinches >2 
mm hi gh in only one trial (subject 2. right thigh. max i­
mum height 2.3 mm). For the Zimmer cuff, cast padding 
reduced both nmximum wrinkle he ight and wrin kle 
height sum (P < 0.05) comp:lred to applying the same 
cuff over unprotected skin . The Zimmer/pad configura­
tion :llso had a lower maximum wrinkle he ight than the 
Kidde cuff with padding (P < 0.05). but there was no 
difference in the wri nkle height sum because of the 
higher quantity of small (1 - 2 min high) wrinkles found 
with the Zimmer/pad. For the Kidde cuff with padding. 
maxi mum wrinkle height was sim ilar to the Zimmer cuff 
with no limb protection (P > 0.05). but the wrinkle height 
su m was lower (P < 0.05) bec:lu se of the greater quanti ty 
of small wrinkles fou nd with Zimmer/unprotected. 

With C:lst padding and no limb protection. the most 
severe wri nkling and pinchi ng usually OCCUlTed at the 
cuff overlap. The Delfi sleeve is designed to stretch a 
controlled amount when applied to the limb, applying 
light compression and in effect "artificially" improvi ng 
the tone of the skin under the cuff and making the skin 
resist:lnt to being gathered up into a pinch by the cull. 
particularly at the cuff overlap. Although a standard ten­
sor mmerial (e .g .. Esm:lrch bandage) c:ln be wr:lpped 
around the limb to the same effect and is sometimes used 
alone as a tourniquet. the pressure applied to the limb is 
highly variable depending on operator technique. Bieh l 
et al. (2) measured pressures under Esmarch bandages 
used as ankle tourn iquets in multiopcrator tests of 3- and 
4-inch-wide material wrapped three :lnd four times. Stan­
dard deviations were 35 10 53 mm Hg. high enough to 
indicate that e lastic materi al wrapped ffi:lnually as limb 
protection cou ld pose a risk of occluding venous flow 
(leading to venous congestion ) or of applying potentiall y 
hamlful pressures to the limb even afte r deflation of the 
cu ff. 

Wrinkles a lone represent an abrupt step in the sk in and 

may indicate areas of nigh shear stresses. the most com­
mon example being at the cuff overlap. Pinches. lremed 
in this study as two back·to-back wrjnkle~, may indicate 
a region where the cuff is not applying even pressure to 
tne limb. :lnd a vessel passing under a large pi nch may 
require more cuff pressure for occlusion. Larger pinches 
(~3 111m high) persisted with the Zi mmer and Kidde 
cuffs even wnen cast padding W:lS used. 

Umihltions 
The mold material itself may affect pinching of the 

skin. and at this st:lge no atlempt was made to measure 
di fferences in the absolute di mensions of irregularities in 
the skin surface between actual tourniquet use and the 
molds. A validation study using limb cross-section views 
(e.g .. magnetic resonance imaging) cou ld be done with 
adult volunteers. but we believe thm th is is not appro­
priate for chi ld subjects. so the current method can be 
used as a comparison me:lsure only. The compari sons arc 
v:llid under the limitation th"t the two subjects repre~ent 
typic:ll pedi:ltric patients. Ideally each cuff/padd ing con­
figurat ion would be tested once on a wide variety of 
children representing the full pediatric age range. In the 
current study we included mu ltiple triab on the upper 
arm s and thighs of two subjects only. which reduce~ the 
effect of intersubject variability (as a resu lt of differing 
limb sizes and soft tissue properties). This makes the test 
more likely to detect sign ificant differe nces for a given 
number of trials. to the degree that the true intersubject 
variabilit y in the pediatric population is substantial in 
relation to intrasubject variabil ity. The detection of ir­
regularities is sensitive to the height. slope. and maxi­
mum distance parameters chosen (Fig. 28 ). and results 
will change with these p:lrameters. The parameters were 
adjusted by reviewing each section of a variety of molds 
and confirming that all irregul arities that would be sub­
jectively identified on the mold as a wrinkle or pinch 
were recorded by the data processing routi ne. The chosen 
parameters were then used on all molds and each ~c("\ ion 

was reviewed during processing. 
In summary . there is a lack of clear guiddi ne~ and 

pub li shed studies referring 10 proper toumiquet use in 
pediatrics. Our survey resul ls show that skin damage is 
one of the common compli (~alions of pediatric tourniquet 
use and that the use of limb protection under the cuff and 
techn iques of cuff pressure selection are varied. The dif­
ferent methods of pressure selection com monl y lLsed 
may lead to higher pressure Ih:l1I necessary. Our com­
parative measurements of skin surface deformat ion un­
der tourniquet cuffs showed that based on a total of 44 
trials of four different cuff/padd ing configurations on Ihe 
upper arms :lnd th ighs of two nealthy pediatric subjects. 
the Delli pedimric cuff used wi th the matching Dclfi 
limb-protection sleeve significantly reduces the quantity 
and m:lximulll he ight of skin wrinkles and pinches com­
pared wi th all other configurations (P < 0.01). For the 
Zimmer cuff. usi ng cast padding reduces the qu,mtity and 
the max imum height of wrinkles and pinches versus ap­
plying the same cu ff over unprotected skin (/> < 0.05). 
Using a Kidde cuff over cast padding produced maxi -

J J'edilm OrrhUI'. I'o/. ~I. No . . ~. ~(}(II 
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mum pinch heig h l ~ simi lar to the Zimme r cu ff wilh no 
limb protection. 

Acknuwledgments: The aulhor~ Ihank Brenda Whitwonh . 
Ken GJin7_. and Michael J:lmeson for the ir assi~I:U1cc wilh Ih i~ 

study. 

Appendix: Proposed Guideline for Usc 
of Pcdililric Tourniquets 

[n vicw of the survey results. cl inical lite rature, and 
results o f this study. a guide line for usc of ped iatric tour­
niquet;. i ~ proposed. 

• Se lect the 1110S \ proximal ponion of the limb as the 
cuff location. 

• Select the widest cufr suitable for the selected limb 
Joe'llion and the surgical procedure. 

• If possible. select a limb-pro tection sleeve spec ifi ­
cally designed for the selected c uff. If suc h a slee ve 
is not available. apply two layers of tubul ar stocki­
net. sized such that it is slightl y slrctched when 
applied to the limb at the cuff location and such that 
the compression applied by the stockinet is less than 
venous pressure (-20 n1l11 Hg) and less than the 
pressure of a snugly applied c uff. 

• Appl y the pedi atric tourn iquet cuff snugly over the 
limb-protection sleeve. 

• Using the applied cuff. measure the patient' s limb 
occl usion pressure and set the tourn iquet pressure at 
that pressure plus a safelY margin . normall y 50 nll11 
Hg fo r a normotcnsive pediatric patient having a 
norlllal limb. 

• Exsanguinate by elastic bandage or e levation. as 
appropriate for the patient and procedure. 
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• Innate Ihe tourniquct cuff and monitor the tourn i­
quet during use. as rccommended by the manufac­
turer. 

• If arterial bl ood Oow is ob.,erved pa~ t the tourniquet 
cuff. increaM! tourni quet pressure in 25-mm Hg in ­
crements unt il blood now ,tops. 

• Minimi ze tourniquet time. 
• Immediate ly on de nation of the tourniquet. re move 

the cuff and slee ve from the limb. 
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