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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Management of children with supracondylar
humeral fractures with pulseless pink hands is still controversial,
whether to choose operative or conservative treatment.
Proponents of conventional treatment mentioned that most
patients can restore the motor and sensory function of the hand
shortly after the injury without the need to restore distal pulse by
surgery. Opponents of this treatment strategy claim that many
patients will develop limb shortening a few years after the injury
leading to functional and psychological problems. In this study,
we made a comparison of the outcomes of each treatment to
help in making policy for the treatment of such types of injuries
in our center.

Results: This study answers the question "Which method
is preferred for treating supracondylar humeral fracture with
suspected vascular injury represented by pulseless pink hand,
and what are the short and long-term outcomes of each treatment
method.

Objective: "The main objective of the study is to settle a
policy for the treatment of such types of injuries in our center.

Methods: This study is a retrospective for the 10-year period
from 2010 to 2020, it included 74 patients with blunt trauma to
one upper extremity. All patients were children aged one year
to fourteen years. Patients with penetrating trauma, combined
penetrating and blunt trauma, victims of burns and explosions,
and patients with other co-morbidities were excluded. We have
two treatment strategies: Conservative (watchful waiting) and
Operative exploration. We compared the outcomes of these two
strategies regarding the short-term outcome (6 months follow-
up) and the long-term outcome (5 years follow-up). We looked
for acute and chronic limb ischemia and chronic pain syndrome
as the short-term follow-up, while we took limb shortening
and chronic limb ischemia and limb function as variables of
the long-term follow-up. We don’t have the ability to control
patients for the psychological examination by a psychiatrist,
therefore; we excluded this variable from our study.

Key words. Supracondylar humerus fracture, vascular injury,
Pink pulseless hand.

Introduction.

By managing this pathology at our facility, we discovered the
following crucial issues. First and foremost, the majority of
pediatric brachial artery accidents lack overt signs of ischemia.
Thus, without performing extensive diagnostic examinations
and urgent surgery equivalent to that done in situations
involving adult vascular harm, it can be challenging to make
a decision; nevertheless, these procedures can raise the risk of
complications and use up unneeded medical and social resources
[1,2]. In addition, it can be challenging to apply Doppler
ultrasonography and computed tomography angiography (CT-
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A) in young patients, particularly those who have not yet enrolled
in school [3-5]. To make certain that these techniques are secure
and efficient, anesthesia is required. For a consequence, the
time frame for assessment is extended, and the juvenile patient
may experience anesthesia more than once during receiving
therapy, which raises the possibility of anesthesia-related
problems. Lastly, because the pediatric brachial artery has a tiny
diameter, there is a risk that endothelial lesion destruction will
result in actual blockage of the artery once the vessel wall has
been opened for evaluation. If the lesion is lengthy, there is no
alternate treatment using saphenous veins or artificial vessels, as
there is in adults [6,7]. Additionally, brachial artery intervention
in juvenile patients carries the risk of unfavorable outcomes such
osteomyelitis, severe and destructive scarring, and vasotonic
alterations. The long-term objective of this study is to reduce
the length of treatment and prevent irrational medical resource
use while ensuring that pediatric patients receive proper care for
their wounds and prevent further vascular problems. In juvenile
supracondylar humerus fractures, we sought to characterize the
clinical and paraclinical features, the diagnostic strategy for
brachial artery injuries, and to assess intraoperative vascular
anatomic lesions and early and late postoperative outcomes
[8,9].

Nevertheless, conservative management (close observation)
is advised while the hand is warm and well-perfused because
vascular exploration should only be done when the limb's
circulatory status deteriorates. This is because collateral
circulation of the elbow joint will provide enough blood supply
for the limb. Patients who received CRPP for missing distal
pulse due to misplaced SHFs experienced a respectable rate of
palpable pulserecovery following surgery or achieved a pulseless
but well-perfused limb. Without surgical exploration, positive
results were obtained; no patients experienced compartment
syndrome. Since the 1950s, SHFs have been treated with the
classic conservative approach of close observation, which
depends upon the collateral circulatory of the joint between the
elbows [10-13].

According to studies, the damaged brachial artery can be
strangled in order to preserve the limb. After SHFs, strong
collateral circulation around the elbow has been seen using
arteriography or ultrasonography. Additionally, there have,
however, been few instances of employing color-flow duplex
ultrasonography (CFDU) to evaluate collateral circulation
status and brachial artery impairment prior to and during SHF
surgery for the treatment [14].

Neurological problems related to supracondylar humeral
fractures in children, on the other hand, are well established.
According to reports, this fracture is connected with between 12
and 20 percent and two percent up to six percent, respectively,
with traumatic and iatrogenic nerve damage. It is believed that
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the radial and anterior interosseous nerves are more commonly
affected by the fracture itself, but the ulnar nerve is most
frequently damaged by iatrogenic causes. According to several
studies, neurapraxias account for eighty-six to one hundred
percent of these nerve injuries, and the average duration to
recovery is between two and three months. Neurapraxias are
usually cured on their own within six months [15,16].

Other reports, on the other hand, have mentioned insufficient
healing and the necessity of surgical treatment in a few instances.
The referral patterns and results of nerve injuries linked to humeral
supracondylar fractures among children treated during a five-year
period at a specialized peripheral nerve injury clinic [17].
Treatment strategy:

We studied the patients according to the treatment type that
they received. Our initial policy of treatment is watchful waiting
without surgical intervention unless hand ischemia becomes
evident. It included all patients received from October 2010
to June 2014. A new policy was implemented after having
an amputation of the hand of one patient due to ischemia and
gangrene. The new policy was to explore every patient with a
pulseless pink hand regardless of the presence or absence of
ischemia and the CT angiography findings, if any. All patients
had their fractures fixed promptly [18-20].

The aim of the study: In addition to assessing intraoperative
vascular structural lesions and early and late postoperative
outcomes, this study seeks to explain the clinical and paraclinical
aspects of brachial artery injuries in pediatric supracondylar
humerus fractures and the diagnostic approach to these injuries.
Also, it aims to settle a policy for treating such cases in our
center.

Clinical parameters:

The age of the patient (years), range of ages (one year to
fourteen years old), sexual orientation (female/male), the side
that was wounded in the upper part of the body (left/right), the
way it happened of injury (high energy trauma/other), the kinds
of bone fractures (closed fracture), the length of time (in hours)
between the hospital's registration and the moment of arrival in
the operating suite, and the clinical signs and symptoms.

Paraclinical parameters:

Short lesion, <5 millimeter/long lesion, 5 millimeters in CT-A
for vascular damage. When conservative fracture treatment with
casts failed, CT-A was recommended for patients with ischemia
symptoms [21].

Treatment:

a. Conservative cast-based fracture therapy [22].

b. Treatment for vascular injuries includes brachial artery
repair methods, brachial artery thrombectomy during surgery,
and intraoperative vascular dilatation using papaverine [23].

c. Initial findings and a subsequent examination depended
on a clinical evaluation and an elbow radiograph; handling
consequences included bone dislocation and embolism [24].

Data Analysis:

Epidata 3.1 was used for entering categorized, cleaned,
encoded data. Then, all statistical analyses were performed using
software (SPSS, version 23.0). Preoperative, intraoperative, and
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postoperative parameters were summarized using descriptive
statistics including frequency, percentage, mean, standard
deviation, and interquartile range of values [25].

The Methods and Databases:

For the purpose of trying to find all patients under the age of
15 (between the ages of 1 and 14) who were initially addressed
for additional management of vascular injuries correlated with
a supracondylar fracture of the humerus, the collected database
of our vascular surgical unit was reviewed over the course of a
year, from May 1, 2022, to May 31, 2023.

The study was done retrospectively for ten years (2010-2020);
children were taken from one year to the age of 14 years.
Some children were treated conservatively (without surgical
intervention), and this method was used in the first Syears of
the study, as this was the center's policy. In the next five years,
the referred children were treated surgically. The results were
also studied for both treatment methods (short-term results - 6
months, including insufficiency of blood supply to the hand) and
long-term results - 5 years, including chronic ischemia, upper
extremity shortening, and hand functional problems [26-28].

Results.

A sample of kids aged under 15 years ages of one and fourteen
who had suspected brachial artery injuries in conjunction with
supracondylar humerus fractures between October 2010 and
December 2020 were used in a retrospective, hospital-based
investigation. The analysis comprised 74 patients in total. The
mean age of the 74 pediatric patients was 7 years, and as much
as 71% of them or 49 children were male. Gartland type I1I was
assigned to 24 patients with badly displaced fractures prior to
therapy. Resulting from casting, only 12% of patients had badly
displaced fractures, whereas following percutaneous pinning,
there were no patients with Gartland type III fractures.

Doppler sonography was not done for any patient either because
of non-availability at the time of admission or because of non-
compliance of patients because of associated pain or complex
examination. More over one-third of the surgical patients—15
out of the 40—simply had vasospasm, not physical injury to
the arterial wall or intravascular thrombosis. The degree of
intraoperative brachial artery injury was not consistent with
preoperative CT angiography. Of 19 patients in whom we found
pulseless brachial artery with normal external arterial contour
intra-operatively, 15 patients had only spasms. To consider
cases of arterial spasm, we did arteriotomy. We used Fogarty’s
embolectomy catheter to ensure no intra-arterial thrombus,
followed by intra-arterial irrigation with heparinized saline and
papaverine. At the same time, four patients had intra-arterial
thrombosis, which was proved by removing the thrombus using
a Fogarty catheter. Ten patients with anatomical damage to the
vascular wall underwent brachial artery repair; of these, five
underwent direct repair for complete cuts and two for partial
cuts, while three required the interposition of great saphenous
vein grafts (one for long contusion and two for segment defects)
to repair the artery. No early postoperative thrombosis happened,
while late thrombosis was noted in 4 patients. Two out of every
40 patients experienced a temporary loss of sensation near the
incision one month after surgery.



The mean duration between the start of the trauma and arrival
at the first medical facility was 12 hours (interquartile range:
1-120 hours), and 52.8 hours was the mean time between the
start of the trauma and arrival in the operating room (interquartile
range: 4-168 hours). High-energy trauma was the most frequent
cause of injuries (n = 49, 98%). Thirty-one patients (62.0%)
sustained left arm injuries, whereas 19 (38.0%) sustained right
arm injuries. The majority of patients (n = 46, 92%) have been
identified as having Gartland type III fractures, whereas the
remainder (n = 4, 8%) had Gartland type II fractures. In 60
patients with supracondylar fractures, the pink hand was present
in 91% of cases, while the purple hand was seen in only 2% of
cases (Table 1).

Therapeutic cases can be tracked in table number one as
follows:

Patient No. 7, underwent an operation after two weeks of
moderate to severe ischemia: at surgery a segment of the artery
was contused, primary repair by a segment of GSV interposition
graft Surgery was done in the form of bypass brachial to ulnar
artery which restored pulse, and the hand color, No follow up
for neurological function after discharge from the hospital.

Patient No. 8, the patient was presented to the specialty center
after 2 days after the injury decision for amputation.

Patient No. 16, the patient was presented to the specialty center
2 days after the injury decision for amputation.

Patient No. 18, Nerve conduction study was done at 6 months
and 5 years both are normal.

Patient No. 34, The decision for amputation because of severe
pain (spastic hand- nonfunctioning).

Patient No. 35, 56, and 57 Finding: complete cut- direct repair.

Patient No. 36, 37, 38, 40, 47, 48, 49, 50, 54, 66, 67, and 71,
Only spasm embolectomy.

Patient No. 68, thrombosis of short segment embolectomy.

Patient No. 39, 41,42, 45,53,57, 69 and, 72, the interposition
of the artery between bone segments release.

Patient No. 73, Totally normal artery- No action was done.

Patient No. 51, the repair of this patient was done using an
interposition autogenous graft. It was noted to be thrombosed
at the 6 months and 5 years of follow-up. The patient was
asymptomatic, and the positive pulse was probably from a
functioning palmar arch.

Patient No. 46, Muscle weakness in the distribution of the
median nerve. This finding was noted at the time of the injury.
At the time of exploration, the median nerve was cut partially
and was repaired, Regarding the artery (total cut- primary
repair).

Patient No. 52, Local thrombosis embolectomy

Patient No. 55, and 58, Partial injury direct repair.

Patient No. 56, The complete cut of the artery by 2 bone ends
direct arterial repair

Patient No. 58, and 59, Long segment contusion, the injured
segment was resected, and an interposition prosthetic graft was
put in. Thrombosis happened to the graft after 6 months of
follow-up. No action was taken as the limb was viable and the
family refused further interventions.

Patient No. 69, Normal findings, No arterial injury.
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Patient No. 73, Totally normal artery No action was done.

Patient No. 74, there was a total cut with segment loss at the
time of initial surgery, repaired by interposition GSV graft.
Successful repair. After that, the patient had two attacks of
COVID-19 during the first 6 months of follow up which led
to thrombosis of the graft. He was put on anticoagulation by
Xarelto and no further surgery was done for him as he had a
viable limb.

Discussion.

Clinical circumstances:

Pediatric supracondylar humerus fractures are more likely
to cause non-dominant hand injuries. Males and females
experience fractures at nearly similar rates. The majority of
fractures among kids were in boys. 5-8 years old is the most
typical age range.

Children at this stage of development are getting ready for or
beginning education at schools, and while their awareness is still
developing, they struggle to keep their motions and postures of
their bodies under control. Despite this, they are eager to learn
and explore the world around them. Sixty-two percent of kids
suffered fractures in their left hand, which is less flexible and
non-dominant than their right one. Because of the high-energy
trauma, closed fractures occurred in every case. All patients
were stable when they were taken to the hospital because the
injuries are primarily caused by falling onto the hand, and the
grounding distance was not too great [29,30].

According to the Gartland classification, type III fractures
were present in 81% of patients. In supracondylar humerus
fractures, where the artery is trapped in the fracture, it is
consistent with injury to the brachial artery. Gartland type 111
dislocation was present in six out of eight individuals with
supracondylar humerus fractures and vascular damage. The
majority of the kids who were admitted to the hospital did not
appear to have any ischemic symptoms. Only a few children
(22%) and 2% of them had cyanosis, and none had ischemia,
which is typical in adult limb vascular damage, or severe or
irreparable limb hemorrhage. In the research we conducted, it
took significantly longer than the recommended amount of time
(6 hours after the accident) for persons with acute extremities
ischemia to receive treatment for their condition in the operating
room. Children's longer hospital stays and postponed surgeries
may be caused by a number of factors. First off, their state is
unaffected by the wounded hand's mild ischemia. Second, when
performed on young children, diagnostic imaging methods like
CT-Angiography take longer than they do on adults. The final
treatment strategy for this injury is to reduce the fracture first;
if the pulse returns, we will then continue with conservative
treatment. Depending on the patient's condition and the health
of the limb, we send the pulse for CT angiography or for surgical
exploration if it is not restored [31-33].

Image Preoperative:

In this study, 74 supracondylar fracture cases were treated

using a C-arm to guide percutaneous anchoring and bone

relocation. There were 26 confirmed brachial artery damage
cases, resulting in 7.48% of cases overall and 57.2% of cases



Table 1. Clinical characteristics at admission.

Short term follow up 6 months

Long term follow up 5 years

Patient Date of | Date of in- Acute . Tissue . . Improper .
N Sex Age .. - ischemia | Loss (Gan- Neurologi- radial Early clau- Late Clau- growth Limb func- .
0. injury tervention . . Y L . radial pulses
(Pale vi- | greneor |calinjury |pulses |dication dication  |(shorten- tion
able hand) ulcer) ing)
1 Male |8 October |No ‘T‘ter‘ No No No Nega- No No 0.34cm  Normal Negative
11th vention tive
2 Male |5 December |No 1pter- No No No Nega- No No Nq short- Normal Positive
10th vention tive ening
Mild paras-
. thesia at the
3 Male 11 December | No ‘?“er' No No distribution |Positive No No Nq short- Normal Positive
13th vention . ening
of median
nerve
Janua No inter- Nega- Yes -at Normal at
4 Female 3 Ty . No No No ~e8 No heavy exer- 0.78 cm  rest, affected | Negative
Ist vention tive . .
cise by exercise
5 Female 12 January  No 1pter- No No No Positive | No No Nq short- Normal Positive
11th vention ening
6 Male |5 January  No 1pter- No No No Positive | No No Nq short- Normal Positive
16th vention ening
7 Male 13 February No 1pter- Yes No No Nega— Yes No Nq short- Normal after Posmve z'after
22nd vention tive ening intervention | intervention
Affected,
. Yes - at especially
8 Male |3 March No 1pter— No No No Nega— No moderate 046 cm  power of Negative
30th vention tive . .
exercise handgrip, fine
movement
9 Male 2 April 14th No 1pter- No No No Nega- No No Nq short- Normal Positive
vention tive ening
10 Male |6 June 17th No 1pter- No No No Nega- No No NO. short- Normal Positive
vention tive ening
11 Female 3 August No 1pter- No No No Nega- No No Nq short- Normal Positive
12th vention tive ening
12 Male |13 September No ‘?‘ter' No No No Nega- No No Nq short- Normal Negative
Ist vention tive ening
13 Female 5 October No 1pter- No No No Nega- No No Nq short- Normal Positive
11th vention tive ening
14 Female 4 November | No 1pter- No No No Nega- No No Nq short- Normal Positive
30th vention tive ening
Parasthesia
. at the dis-
15 Male 10 February | No 1pter- No No tributuion of | Positive No No N9 short- Normal Positive
Ist vention . ening
radial nerve
- simple
Yes-
. Developed
16 Male |14 March No ‘?‘ter' Acute after 24 | Paralysis Nega- None
16th vention severe tive
hours
delayed
17 Male |5 April 22nd No 1.nter- No No No Positive No No Nq short- Normal Positive
vention ening
Affected espe-
Parasthesia cially the fine
No inter- at the dis- Nega- Yes at Much im- movement
18 Female 9 June 6th . No No tribution ~e8 heavy exer- 0.6 cm of the hand - | Negative
vention . tive . proved
of median cises nerve conduc-
nerve tion study was
noemal
20 Male |7 August No 1pter— No No No Positive No No Nq short- Normal Positive
11th vention ening
21 Male |3 October |No 1pter- No No No Positive | No No NO. short- Normal Positive
11th vention ening
22 Male |5 November | No 1pter- No No No Positive | No No Nq short- Normal Positive
20th vention ening
23 Female 5 January - |No ‘F“er' No No No Positive No No N(? short- Normal Positive
Sth vention ening
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24 Female 10 February | No 1pter— No No No Nega— No No Nq short- Normal Positive
18th vention tive ening
25 Male 4 March No 1pter- No No No Positive | No No NO. short- Normal Positive
13th vention ening
26 Male 2 May 8th No 1f1ter- No No No Positive | No No Nq short- Normal Positive
vention ening
Muscle wast-
. ing , fine
. Parasthesia
27 Female 12 July 11th No lmer- No No over the Nega— Yes Yes Nq short- rpovements Negative
vention hand tive ening like thumb
movements
are weak
28 Male 2 August No 1F1ter— No No No Positive No No N(? short- Normal Positive
29th vention ening
29 Female 6 September No 1pter- No No No Nega- No No N9 short- Normal Positive
18th vention tive ening
30 Female 3 December \No ‘?‘ter' No No No Positive | No No Nq short- Normal Positive
Ist vention ening
31 Male |13 December |No ‘?“er' No No No Nega— No No Nq short- Normal Negative
25th vention tive ening
32 Female 5 January - No 1pter- No No No Positive No No Nq short- Normal Positive
17th vention ening
33 Female 4 February - |No ‘T‘ter' No No No Nega- No No Nq short- Normal Positive
22nd vention tive ening
Yes- Limb
March No inter- Nega- was non Non func- .
4 Male 110 15th vention No No No tive No functional - 0.7em tional limb Negative
wasted
Interventions
Short term follow up 6 months Long term follow up 5 years
. . Limb Tissue Improper
Patient Date of Date of in-
Na 11 Sex Age |. ate o ate o” 1n ischemia Loss (Gan- Neurologi- |radial  Early clau- Late Clau- \growth Limb func- .
0. injury tervention . L. L L. . radial pulses
(Pale vi- greneor |calinjury |pulses |dication dication (shorten- tion
able hand) ulcer) ing)
. .. No short- ..
35 Male 4 June 16th jun 16th No No No Positive No No cning Normal positive
36 Male 11 AUESTAeust22h No No No Positive No No No short- \ 1o al positive
22th ening
November November . No short- -
37 Male 2 12th 29th No No No Positive No No cning Normal positive
January . No short- -
38 Female 5 January 1st |No No No Positive No No . Normal positive
Ist ening
January | January . No short- -
39 Male |5 17th 17th No No No Positive No No ening Normal positive
40 Female |7 February  February No No Parasthesia | Positive No No N? short- Normal positive
22nd 25th ening
41 Male 3 April 14th April4th  No No No Positive No No zﬁnsgort- Normal positive
. No short- ..
42 Male |3 May 1st  May 29th No No No Positive | No No cning Normal positive
. No short- .
43 Male 9 July 19th  July 17th  |No No No Positive No No cning Normal positive
44 Male 12 September September No No No Positive | No No N(? short- Normal positive
22nd 23th ening
45 Male |14 October | October No No No Positive No No Nq short- Normal positive
Ist 11th ening
Opposition
Muscle and other fine
weakness in movements
. of the hand
the distribu-
tion of me- were affected
46 Female 5 November |November No No dian nerve. |Positive No No N(? short- |to a lesser de- positive
2nd 13th . . ening gree than the
This finding
6-months fol-
was noted at low up. Phys-
the time of . p- Ty
injury iotherapy
’ was partially
beneficial
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December 'December . No short- .
47 Female 1 27th 27th No No No Positive |No No ening Normal positive
January . No short- ..
48 Male |5 January 9th No No No Positive |No No . Normal positive
09th ening
February  February . No short- .
49 Male 4 20th 20th No No No Positive No No ening Normal positive
. No short- ..
50 Male |6 March 3rd |March 3rd |No No No Positive | No No cning Normal positive
51 Male |8 March 1st March 3rd No No No Nega- No No Nq short- Normal positive
tive ening
- No short- .
52 Female 6 May 1st  May 5th No No No Positive No No cning Normal positive
. . No short- ..
53 Male 10  jun Ist Jun 2nd No No No Positive No No cning Normal positive
. No short- ..
54 Male 4 August 1st August 2nd No No No Positive | No No cning Normal positive
55 Female 3 October | October No No No Positive | No No Nq short- Normal positive
Ist 11th ening
56 Female 6 December | December No No Parasthesia |Positive No No Nq short- Normal positive
13th 13th ening
57 Male 9 March March 13th No No No Positive No No Nq short- Normal positive
10th ening
. . .. No short- .
58 Male 4 April 4th  April 10th No No No Positive No No S Normal positive
59 Male |5 May 1st ~ March 5th No No No Nega- No No Shortening Impaired fine Negative
tive of 0.3 cm 'movements
.. No short- ..
60 Female 13 July 21st July Ist No No No Positive No No cning Normal positive
61 Male |8 August August 31th No No No Positive No No Nq short- Normal positive
31th ening
62 Male 2 october | November No No No Positive |No No Nq short- Normal positive
11th 4th ening
January .. No short- .
63 Female 4 January 1st No No No Positive No No . Normal positive
10th ening
64 Female |3 February  February No No No Positive No No Nq short- Normal positive
Sth 6th ening
65 Male 4 April 17th  April 17th  No No No Positive No
66 Male |11 May 25th May 27th  No No No Positive No
67 Male 2 july 1st  july 7th No No No Positive No
September |September .
68 Female 5 L1th L1th No No No Positive No
69 Male 5 February | February No No No Positive [No
2nd 2nd
70 Female |7 May 1st  May 5th Yes No Pa.rastht.:SIa, Nega- No
mild pain  tive
71 Male 3 ﬁiﬁuSt August 15th No No No Positive No
November November ..
72 Male 3 19th 19th No No No Positive [No
January  January .
73 Male 9 29nd 29nd No No No Positive | No
Yes, claudi-
cation only
in strenous
74 Male 12 |June16th August2th No No No Nega- - exercises as
tive swimming
and heavy
overhead
lifting
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with sequelae since the clinical symptoms and signs of ischemia
in young children, especially those who are not yet in school,
are vague and challenging to identify [34].

When choosing between surgical and non-surgical procedures,
imaging for diagnostic purposes is crucial. The majority of
youngsters are school-aged, have a weak or absent sense of
collaboration, and require complex, high-quality vascular
imaging diagnostic procedures [35].

Vascular diagnostic tests must be performed under anesthesia,
which makes it challenging to allocate personnel and equipment
and increases the chance of unfavorable outcomes.

Most Doppler ultrasound investigations are unable to
accurately evaluate the blood vessels at the fracture level,
including the vessel wall and lumen, because they are conducted
in emergencies without consent from patients, casts, edema,
and hematoma. To confirm the diagnosis of upper extremity
vascular damage, that information is required. In our study, a
CT-Angiography of the upper extremity is performed on more
than half of the pediatric patients. The upper extremity's whole
circulatory system can be evaluated for perfusion status using
CT-Angiography, however it is not accurate for determining
the extent of damage to the artery wall and lumen in young
patients. We discovered that not all subjects with brachial artery
lesions on CT-A less than 5 mm in length required surgery. All
of the study subjects who had lesions longer than 5 mm were
advised to have surgery, however only half of them were able
to identify the vascular lesion during the procedure. Hence, CT-
Angiography might be particularly useful for patients with short
lesions (less than 5 mm) (Figures 1 and 2) and other patients
(Figures 3 and 4) in deciding on conservative therapy [36,37].

Vascular Rehabilitation's Post-Treatment Efficacy

Treatment for traditional closed supracondylar humerus
fractures involves relocating the broken bone and either casting
or pinning. The well-born reposition may allow for blood
vessel decompression and blood flow restoration in cases of
vascular damage. In cases where there is actual anatomical
damage to the arterial wall, surgical treatment is still required to
address the vascular injury, even with flawless born relocation.
The most successful procedure for attaining and sustaining

Figure 1. Brachial artery injuries in multislice CT-A, (Lesions < 5§
mm).
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Figure 2.
mm).

Figure 3. Brachial artery injuries in multislice CT-A, (Lesions < 5
mm) for another patient.

Figure 4. Brachial artery injuries in multislice CT-A,( Lesions > 5
mm), for another patient.

bone repositioning is pinning. Casts, on the other hand, offer
the easiest and least invasive treatment; although they may
not provide perfect shifting positions, they may be able to
decompress veins and restore blood flow. Prior to treatment, the
majority of patients in the current research (81%) had type III
displaced supracondylar humerus fractures; however, following
casting, this percentage dropped considerably to 12%, and after
pinning, to 0% [38].



Surgical Direction:

Concerning the instances of conservative therapy where the
cast was put on after the bone was realigned. Patients were being
monitored for evidence of hand ischemia up to June 2014, but
after that date, they were transported for surgical investigation
and fracture relocation, pinning, and revascularization because
the radial pulse had not yet been discovered [39].

More than one-third of surgical cases were discovered to
have vasospasm intraoperatively, without vascular thrombosis
or morphological damage to the arterial wall. After fracture
relocation and casting, the blood vessels have typically been freed
from the fracture and only a small number are still lodged there.
Fractures were repaired in every case of surgical exploration
by pinning with K-wire from the lateral side. Vasospasm was
treated using arteriotomy and a Fogarty catheter to ensure there
was no intravascular thrombus, whereas actual vascular injury
required direct brachial artery repair or the use of a donor. The
artery only required to be released in situations where it was
discovered to be situated between the two ends of a fracture.
There have been few instances of brief spasms associated with
vasospasm, which subside after fracture reduction. It mildly
restores the flow of blood without endangering the artery wall
or causing lumen thrombosis. This explains how a multislice
CT-Angiography can reveal the loss of a brachial artery section
but not the vessel wall being harmed during operation. Thus,
surgery won't likely be necessary if Doppler ultrasound precisely
determines the status of a contusion in the transverse fracture
and non-thrombotic lumen. When a vascular surgery specialist
is not accessible, it results in avoiding vascular surgery and the
danger of major vascular complications [40].

Limitations.

This article has a few restrictions that should be mentioned.
First, some patients were excluded from the study because of
insufficient data. Secondly, Doppler ultrasound is not available
for most afternoon and night cases, in addition to the lack of
experience in trauma cases. Therefore, it is not done for most
patients. Lastly, perfect closed reduction is not achieved in
many cases. Therefore some cases were operated on depending
on negative pulses after such reduction. It might explain the
high percentage of arterial spasms intraoperative.

Conclusion.

The majority of pediatric patients were not initially showing
lower extremity vascular injuries-related symptoms of critical
limb ischemia. In this study, pediatric supracondylar humerus
fractures with vascular injuries were diagnosed and treated
retrospectively using medical records at Basrah's XXX
Teaching Hospital, one of the city's oldest and largest surgical
public hospitals, between the month of May 2022 and the month
of May 2023. In this study, we looked at information on patients
who were treated at our hospital for traumatic arterial injury to
the upper extremities and were between the ages of 1 and 14.
Radiographs with supracondylar humerus fractures and loss of
the ulnar/radial pulse were required for the diagnosis of brachial
artery damage in conjunction with supracondylar humerus
fractures. Patients who had previously had elbow fractures
that resulted in restricted motion and deformity were not
included in the study. We concluded that surgical exploration
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is recommended for patients with pulseless pink hands and
supracondylar humerus fracture if the pulse is not restored
after closed reduction. CT angiography will delay the surgical
intervention if needed, is costly, needs sedation or general
anesthesia in some patients, and sometimes fail to differentiate
spasm and actual vascular injury. That’s why we plan to avoid
it, except for particular cases. So, exploring for adverse injury
is better than waiting for limbs to be nonfunctional or ischemic.
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