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Introduction

Vascular injuries associated
with pediatric displaced
supracondylar fractures of

humerus is about 10-20%.
Pathology :

Thrombus, Contusion, Complete or Partial

Transection, Pseudoaneurysm Or



Introduction

Humeral supracondylar fracture with distal radial
pulse doesn’t exclude arterial injury. _
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Management
Cases presenting with a pulseless hand after
closed reduction
1- Pale and unperfused limb:
Emergency exploration of the artery and arterial
repair is the current recommendation. ( on
Clinical Basis)




Pulseless Pink and well
perfused limb

Exploration or
Observation

Is there a

Consensus ??
2
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For B(ploration

Systematic analysis of
98 children with pink
pulseless
supracondylar
fractures concluded
that there is significant
arterial injury In of
patients and thus need
vascular exploration &
repair In selected
cases.

| Padiatr Qriniog. 2010 5 FBFLAIEIT 230 BT1dalld 52

Perfused, Pu|5‘E|E55, and puuling: a systematic review of vascular injuries in
pediatric supracondylar humerus fractures and results of a POSNA questionnaire.

wnite L', Mehiman CT, Crawdo

+ Author information

Abstract

BACKGROUND: Supracondylar humerus fractures that present with a perfused, viable hand vet no pulse continoe to
be a source of contreversy. The purpose of this study was 1o conduct a systematic review of the literature and
perform a Pedialric Orthopaedic Society of Morth America [POSNA) opinion poll regarding management of
pulzeless supracondylar humeral fractures in children.

METHODS: A systematic review of the literature was conducted for relevant observational stedies concerning
neurawascular injuries in supracondylar humernus fractures. Single case reporis and non-English language studies
were pxciuded. Data were pocled for defimed subgroups and 95% fidence intervals were reported. The resulis
r'r-'u'n ThF- literature wers ThF-n r-nmru'ln:-rl o popular apinion via 8 POSMA-aporoved survey COnNCerning Managenent

RESULTS: & total of 337 cases of pul: 5 condyl; Cciures z identified from the literature, irrespective
rfusion status. n all, 1! ac eroamned pulsel fter closed reduction and stabilization. OF the fractures
ite adequate raduction, 82% [95% confidence interval (Cl=0.82 {0 760, El'“"l] wWer
2 a documented brachial artery injury. POSHA members presumed this number would be 24
.Jd-l] A total of 98 pF-r’rused |=|lra pink] supracondylar fraciures were identified. Of these pulseless,
X 21] had a documented brachial artery injury. POSHNA members

Spec lJl'iT!-'l"J th-JT tI‘IIH- nurnher wisuld l"-l l" 6 [95% CI=0,17 (0.72-0.22). A total of 54 patients had minimum 1 year
fallow-up data after vascular revascularization, and 91% [95% C1=0.97 (0.83-0.99)] of these patients had a patent
artery based on vascutar studies. POSMNA members belleved this number would be 55% [95% Cl=0.55 [0.48-0.62)].

CONCLUSIONS: Cur study revealed that common dogma regarding watchiul waiting of pulseless and perfused

reva 5|::ulz|r|1.3r.|un proceduras appear Ehf!ll:ll:'l'llh hl-;h. rrual.lng 1h45 intervention '.l'itlr".l1'.'|lhI|E



For Exploration

Twenty three patients
of pink, pulseless
hand with delayed
presentation had
evidence of

and they
advocated for urgent
exploration to relieve
entrapment and to
minimize future
disturbance of growth.

J Bone Joint Surg Br. 2009 Nov;91(11):1487-92. doi: 10.1302/0301-620X.91B11.22170.

Ischaemia and the pink, pulseless hand complicating supracondylar fractures of the
humerus in childhood: long-term follow-up.

Blakey CM', Biant LC, Birch R.

4 Author information

Abstract

A series of 26 children was referred to our specialist unit with a ‘pink pulseless hand' following a supracondylar
fracture of the distal humerus after a mean period of three months (4 days to 12 months) except for one referred
after almost three years. They were followed up for a mean of 15.5 years (4 to 26). The neurovascular injuries and
resulting impairment in function and salvage procedures were recorded. The mean age at presentation was 8.6
years (2 to 12). There were eight girls and 18 boys. Only four of the 26 patients had undergone immediate surgical
exploration before referral and three of these four had a satisfactory outcome. In one child the brachial artery had
been explored unsuccessfully at 48 hours. As a result 23 of the 26 children presented with established ischaemic
contracture of the forearm and hand. Two responded to conservative stretching. In the remaining 21 the antecubital
fossa was explored. The aim of surgery was to try to improve the function of the hand and forearm, to assess nerve,
vessel and muscle damage, to relieve entrapment and to minimise future disturbance of growth. Based on our
results we recommend urgent exploration of the vessels and nerves in a child with a ‘pink pulseless hand’, not
relieved by reduction of a supracondylar fracture of the distal humerus and presenting with persistent and
Increasing pain suggestive of a deepening nerve lesion and critical ischaemia.




For Observation

Analysis of 20 children
with  pink  pulseless
hands have concluded
that lack of palpable
radial pulse Is not an
absolute indication for
arterial exploration if
Doppler signals and
good capillary refill
suggesting a well
perfused hand.

Z013 Mov B95Z1 1 1906-12. doi: 10.2 {JBJS.L.OT580

Management of the pediatric pulseless supracondylar humeral fracture: is vascular
exploration necessary?

Larson S, Fletcher D snon B, Coplew L, Brownes R, Ho v

wieller A%, Gar

+1 Author information

Abstract

BACKGROUMND: Radically different conclusions exist in the pediatric arnhopaedic and vascular literature regarding
the management of patien
humeral fracture,

Jith a pink hand but no palpable radial pulse in association with a supracondylar

METHODS: One thousand two hundred and ninety-seven consecutive, operatively treated supracondyiar humeral
fractures in patients pr nting to a level-l pediatric traurma center from January 20032 through Decemnber 2007 were
studied retrospec cal records were reviewed to determiine vascular and newrclogical examination findings,
Gartiand cl Nication, tirming of surgery, and postoparative complications
RESULTS: One thousand twa hundred and sixty-siz patients had a documented radial pulse examination at the timsa
af arrival in the emergen mry; filfty-fowr (4%) of those patients lacked a palpable radial pulse. All fifty-four patients
had type-3 fractures. Five (9%) of the fifty-four patients underwent apen exploraticn of vascular structures on t
hasis of clinical lindings of a pale hand, sluggish capillasy refill, and/or weak or no pulse detacted with use of
Doppler ultrasound after closed reduction and percutanecus pinning. All five underwent vascular surgery to restore
blood flow o prirnary repairs, three saphenous vein grafts), Twenby (37%) of the fifty-four patients had a pulse
documented with use of Doppler ultrasound and a pink hand after closed reduction and percutan2ous pirnindg, buol
the radial pulse remained nonpalpable. These patients were observed in the hospital for signs of ischemia; one of
the twenty palients reguired vascular repair after developing 2 palke hand nine hours altear ¢ ed reducticory and
parcutansecus pinning, and the other ninetean patients were also observed while they were in the hospital, and they
all regainad a palpable pulse sither priar to discharge or by the time of the first
with the group of patients with type-3 fractures for whom data regarding nerve examination wer ilable, patients
fractures who lacked a palpabie radial pulze had a higher rate of nerve palsy postoperatively

toperative visit. YWhen compared

COMCLUSIONS: In this cohort, nearly 10% of patients who presented with a type-3 supracondylar humeral fracture
and no palpable radial pulse undervent immediate vascular repair to restore blood flow following closed reduction
and percutaneaus pinning. However, im ouwr saries, the lack of a palpable radial pulse after ciosed reduction and

utaneous pinning ot an absolute indication to proceed with vascular exploration if clinical findings (i.e..
Dapplar signal and capillary refill] sugoested that the imb was perfused. Careful inpatien1 manitoring of these
patients postoperatively is mandatory 1o identify late-developing vascular compromise

LEVEL OF EVIDENCE: Prognastic level 1. See Instructions for Authors for a complete description of levels of
evidence.



For Observation

A follow-up study for
patients with SFH treated
with arterial exploration and
revascularisation found a
high rate Of Abstract

asymptomatlc Thirteen (3.2%) of 410 patients seen in British Columbia's Children's Hospital in Vancouver from January 1984 to
reOCCI usi on an d h ence September 1992 with supracondylar fractures did so with an ahsence of a radial pulse in an otherwise well perfused

hand. A combination of segmental pressure monitoring, color-flow duplex scanning, and magnetic resonance
stated that (010 | PEXCSYR= 1B ngiograhy (MRA) appears to be a vald, noninvasive, and safe technique in evaluating patency of the brachial

Ci rcu Iatl on Wou Id h gve b een artery and collateral circulation across the elbow. Based on this study, early revascularization of a pulseless

_ ; otherwise well-perfused hand in children with type 3 supracondylar fractures, although technically feasible and safe,
ad equ S (IR (0 N a g PN TR =T [ BE= B s a high rate of asymptomatic reocclusion and residual stenoses of the brachial artery, Therefore a period of
- c close observation with frequent neurovascular checks should be completed before more invasive correction of this
viable extremity. . : p
problem is contemplated.

J Pediatr Orthop. 1997 May-Jun;17(3):303-10.

Management of pulseless pink hand in pediatric supracondylar fractures of humerus.

Sabharwal §', Tredwell SJ Beauchamp RD, Mackenzie WG, Jakubec DM, Cairns R, LeBlanc JG.

4 Author information

Comment in
The role of angiography in assessing vascular injuries associated with supracondylar humerus fractures remains
controversial. [J Pediatr Orthop. 1998




For Observation

Another study on 68
pink, pulseless
hands, also
recommended early
closed reduction with
closed observation
and exploration only
for cases with acute
Ischemia.

2. diot 10 TOTES mjury 2016.07 070 Epail 20716 Jan 16
Acute Isn:h emia and pink pulseless hand in 68 of 404 gartland type Il supracondylar
humeral fractures in children: Urgent management and therapeutic consensus.
Lonsabham 0, G da 12
+ Author information
Abrsiract
Mo consensus exists n=-|;;|-'1|"1ir||;; puls herwise well-perfused hand in pediatric Gartland type [l fractures. The

pary of this as to describe our strategy and to determine the guidelines of therapeutic

cons 5.

PATIENTS AND METHODS: 404 children were treated for & type |l supracondylar humeral frac
fraciures-induced acute vascular injuries were noticed in 68

them. The radial puise was absent in all patients with two clinic

n-!j nerye injl |ri

hand with 'pink and warm’ hared in &3 patients and ischemia with ‘white and cold’ hand in fiv Lilrl;,:l-znt- los EI:I
reduction of the Tracture and stabilization were parformed in &3 patients with pink pulseless hand, and immediate
surgical exploration in the five patients with ischemia

RESULTS: 63 patients with vascular injury had posterolateral displac d 5 had posteromedial displacerment
Sixiy-three of 68 patients had posterclateral displacement of wihon mitant median nerve injury amd 4
had a deficit to both median and winar nerves. The palpable radial pulse was immediately restored in 42 ;:a1n.=n'r= and
between few hours to eleven days kater in eighteen. Three patients with ischemia after unsuc
required immedi = = ation of the brachial artery at the fraciu 4
-5|n|:l decom rm':- i The five patiemts with |1r|rr|.,=|rl,'

z ular repair. Ome of them had & compartment s

hlood with palpable radial pulse 3 rved in all patients

wed in all patients. At an average follo ears: all patients

HSCUSSION: This study highlighted the reliability of non invasive strategy with good ocutcomes. We recormimend
urgent clased reduction of fracture. Close chservation and monitaring is mandatory if pulseless hand remains warm
ard well-perfused. If the patients develop blood circulation disturbances or compartment syndrome following
closed reduction, immediate vascular exploration is recommend.

Copyright & 2076 Elsevier Lid Al rights reserand

HEYWORDS: schemia, Pulsa

diy lar humearal fractorg, Vascular mjpury



YEVERELS

100 children with supracondylar fracture of humerus
with absent distal pulses post reduction, fixation. In
Vascular and Endovascular Surgery Department,
Tanta University Hospitals. Between December 2016
till February 2022



Results
After closed reduction and fixation by K wires

B pale pulseless hand

B pink pulseless hand




Immediate exploration

Cases showed entrapped
11 brachial artery and dis-
impaction was done But 2

Cases were re-explored

based on Clinical + CTA
Contused brachial artery

9 segment at fracture site to
which vein Interposition
grafting was performed




Immediate exploration

Cases showed complete
brachial artery transection
and arterial reconstruction
was performed (2 cases
primary anastomosis,3
cases Vvein Interposition

p'éﬂlxl brachial artery
laceration to which patch
angioplasty was performed




Close observation was
performed for children with pink
pulseless hand (72 cases)

Cases regained distal pulses
1 7 within 24 hours and
continued for observation

Didn’t regain distal pulse
55 and CT angiography was
performed next day




CT angiography performed the
next day for 55 cases who didn’t
regain distal pulse
49 Cases revealed brachial 6 Cases showed normal
artery injury arterial tree and continued
I for observation

43 Cases were explored for
disimpaction and repair of
brachial artery

6 Cases whose age was <
2.5 years were closely



CT angiography used to diagnose

arterial injury
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Contused segment of brachial artery
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Contused segment of brachial artery




Conclusion

CT angiography was used in 57 Cases:

55 cases of pink perfused pulseless hands and

2 cases of pale pulseless ischemic hands after initial
immediate exploration with failure to regain distal pulse
and showed excellent diagnostic performance for
diagnosis of site and pathology as well as hard
documentation for medico legal aspect of arterial injury.
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