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Introduktion

Béckenringen ér en funktionell enhet som utgors av tre delar: sakrum och vénster/hdger sidas
bickenben (os pubis, ileum, ischium). Ringens leder dr symfysen och SI-lederna. Fraktur i
bickenringen kan skada retroperitoneala blodkarl 1 backenet och leda till allvarlig blodning'. Syftet
med béackengordel ér att minska vends blodning och fixera frakturen temporirt, vilket ocksé bidrar
till mindre smérta vid transport. Gordel finns som kommersiella produkter, men kan ocksa skapas
av ett vanligt draglakan®. Bickengordel kan dock inte hiva allvarliga blodningar, utan da blir
biackenpackning eller kdrlembolisering livraddande atgirder.

Vid specialisttentamen

Vid specialisttentamen granskas forméagan att applicera backengordeln som anvénds lokalt enligt
mallen nedan. Vid avsaknad av sérskild bickengordel anvinds en draglaka. Godkénd
helhetsbedomning &r obligatorisk for godként moment.

Indikation®
e Hogenergitrauma + misstinkt svar backenfraktur

Sannolikheten for ”svar bickenfraktur” bedoms utifrdn foljande:

o skademekanism

o forekomst av hypotoni utan annan forklaring dn blodning frén backenfraktur

o fynd vid inspektion, t ex Gppna sér i flanken, perineum, vagina eller &ndtarmen, skrotalt
hematom eller blod vid urinrdret; rotationsfelstédllning av ett ben utan uppenbar fraktur,
diskrepans mellan benlédngd

o Ombhet vid forsiktig palpation av backenringen

Bimanuell kompression av backenringen ska undvikas da det kan leda till 6kad blodning!

Kontraindikationer*
e Lagenergitrauma

e Bickentrauma fran lateral kompression; da inatroteras hemibéckenet, och en backengordel kan
forvirra skadorna

1-Status
O Distalstatus (femoralispulsar, sensorik och motorik i fétterna)

2-Procedur

O Roterar benen inat och for ihop dem’

O Placerar biackengordeln (eller lakan vikt till 20-30 cm bredd) under patientens rygg® utan
patientfarliga rorelser, t ex genom att:

e bickengordeln placeras pa lampligt underlag innan patienten Gverflyttas

e patienten lyfts med scoopbér och biackengordeln placeras under patienten

e bickengordeln placeras under patienten med hjélp av glidbriada

e bickengordeln placeras under patienten vid begriansad stockvéndning




O Centrerar bickengdrdeln mitt 1 hojdled dver trochanter major

O Drar at backengordelns dndar tills backenringen &r "reponerad"°.

O Fixerar backengordeln. Om en laka anvinds ldggs antingen lakanets dndar omlott pa framsidan
och dessa fixeras med fyra stora peanger, eller knyts lakanets dndar i varandra''.

3-Kontroller
O Upprepar distalstatus!?
O Bestiller/bedomer rontgen av biackenet!?

Helhetsbedomning
O Genomfor firdigheten pa ett patientsiikert sitt och indamalsenligt sitt
O Uppvisar fortrogenhet med handgreppen



ANTECKNINGAR

1-Bickenfraktur

"Fractures of the pelvic ring are potentially life-threatening complications of high-energy trauma,
such as that caused by motor vehicle collisions (Fig. 1A).; The primary mode of death from these
fractures is hemorrhage from the pelvic retroperitoneal vasculature. Sustained hemorrhage can
occur because fractures that open the pelvic ring increase the pelvic retroperitoneal volume,
creating a space that can accommodate a large amount of blood. Typically, fractures of the pelvic
ring also cause mechanical instability. This instability contributes to further hemorrhage when
thrombi are disrupted during manipulation of the patient." (Rajab 2013)

2-Backengordel

"To reduce hemorrhage from pelvic-ring fractures, the American College of Surgeons Committee
on Trauma recommends early temporary pelvic stabilization. This stabilization can be achieved
with the use of circumferential pelvic sheeting (Fig. 1B and 2).3 The rationale for this intervention
is to achieve tamponade of the pelvic retroperitoneum by decreasing its volume and to support
thrombus formation by mechanically stabilizing the fracture 4" (Rajab 2013)

“Béckenskadorna kan grovt indelas 1 stabila och instabila. Vid de stabila skadorna &r en del av
biackenet avslaget, sdsom kristakanten eller tvirfraktur pa sakrum. Isolerade ramusfrakturer riknas
ocksa hit &ven om man vid dessa skador bor missténka skador dven pa de bakre delarna av
bickenet. Béckenringen forblir vid dessa skador stabil. Vid de instabila dr backenringen (skelett
eller ligamentapparat) avslagen pa minst tva stéllen och béackenhalvorna blir da forskjutbara mot
varandra i horisontal eller vertikal riktning beroende pa skada. De instabila (framfor allt med
vertikal instabilitet) dr ofta kombinerade med kirlskador och kan ge livshotande blodningar.
Transport av en patient med instabil bickenfraktur utan tillracklig immobilisering kan dels
utlosa/forvérra blodning och ge skador pa andra organ, dels fororsaka avsevérd smérta som i
kombination med frisdttande av produkter fran skadad vdvnad kan ge systemkomplikationer till
trauma, som ARDS.” (Lennquist 2007)

"The most readily available means to quickly stabilize the pelvis in the ED may be realized with a
simple sheet and towel clamps. Wrapping the pelvis tightly with a sheet and securing this with
towel clamps has been shown to be effective in reducing an open-book pelvic injury (Fig. 55-
12),79,80 thereby reducing the potential volume in the pelvis for blood loss." (Choi 2013)

"Gordeln kan utgoras av lakan, bilte eller slynga av tygstycke, som rdcker runt patientens bicken.
Med slyngan runt bickenet antar man att de venosa blodningarna minskar och frakturen fixeras
tempordrt, vilket dven bidrar till att blodning minskar [4]. Vid samtidig arteriell blodning kan
hypotoni uppsta, vilket kriver akuta interventioner pa sjukhus." (Sandersjoo 2013)

"Stabilization of the pelvis consists primarily of compressing the bony ring. This can be
accomplished by using a sheet or commercially available pelvic binder." (Klimke 2013)

"Currently, there is insufficient evidence to support one device over another. The two devices with
the strongest evidence base are the SAM pelvic sling and T-POD devices." (Scott 2013)

”En vakummadrass, som nu finns 1 de flesta ambulanser och &r en bra fixation vid ryggskador och
dven stabila bickenfrakturer, dr otillriacklig fixation vid instabil bdckenfraktur eftersom storre kraft
krévs for halla samman béckenhalvorna. Den bor dirfor kompletteras med en transportgdrdel som



dras &t runt backenet och pressar ihop biackenringen, vilket har effekt bade genom att motverka eller
stoppa blodning och genom att hindra rorelse och darmed smérta under forflyttning och transport. I
avsaknad av sadan gordel kan man ta ett draglakan (motsvarande) som knyts runt béckenet.”
(Lennquist 2007)

3-Indikation

"Circumferential pelvic sheeting is indicated for patients with high-energy fractures that open the
pelvic ring and cause hemodynamic instability. Such fractures frequently result from
anteroposterior compression (Fig. 3). This force vector opens the pelvic ring by distracting the
sacroiliac joints and causes hemodynamic instability by tearing retroperitoneal vascular structures."
(Rajab 2013)

"For any patient with significant pelvic pain or tenderness or evidence of pelvic instability after
trauma, apply a pelvic circumferential compression device, especially if the patient is hypotensive."
(Klimke 2013)

"Om patienten har smértor 1 bicken eller ljumskar immobiliseras bickenet [3]. Det dr viktigt att
forhindra att okontrollerad blodning uppkommer. Det anses vara en fordel att stabilisera en
bickenskada sa tidigt som mojligt medan koagulationsformagan &r intakt." (Sandersjoo 2013)

“Placement of a pelvic binder or sheet can limit blood loss from pelvic fractures.” (ATLS 10% ed)

“Major pelvic hemorrhage can occur rapidly, and clinicians must make the diagnosis quickly so
they can initiate appropriate resuscitative treatment. Unexplained hypotension may be the only
initial indication of major pelvic disruption. Mechanical instability of the pelvic ring should be
assumed in patients who have pelvic fractures with hypotension and no other source of blood loss.
Placement of a pelvic binder is a priority and may be lifesaving in this circumstance.” (ATLS 10®
ed)

4-Kontraindikationer
"Circumferential pelvic sheeting is contraindicated when other life-threatening injuries take
priority. Such injuries include those affecting the patient’s airway, breathing, or circulation.

It is also important to differentiate high-energy mechanisms of injury from low-energy mechanisms
of injury. Patients with osteoporosis who fall at ground level can easily fracture their pelvis, but
these fractures rarely disrupt the pelvic vasculature. Circumferential pelvic sheeting is
contraindicated in patients with low-energy pelvic fractures because it can cause further damage to
osteoporotic bones.

Unlike anteroposterior fractures, lateral compression fractures close the pelvic ring by compressing
the innominate bones. In patients with such fractures, the compressed retroperitoneum causes
tamponade of the pelvic vasculature. Consequently, lateral compression fractures rarely cause
hemodynamic instability. Circumferential pelvic sheeting is contraindicated for fractures that are
known to be caused by lateral compression because the concentric force from the circumferential
sheet can worsen the deformity." (Rajab 2013)

"The patient’s history should clarify the mechanism of injury, including the direction of the force
vector. Possible force vectors affecting the pelvis are anteroposterior compression, lateral
compression, and vertical shear.5 Pelvic sheeting is most useful in patients with fractures resulting



from anteroposterior compression. It is contraindicated in patients with lateral compression
fractures." (Rajab 2013)

"Understanding the mechanism of injury is an important means of determining a patient’s risk of
having a pelvic fracture and, if present, the pattern and severity of the fracture. Low-energy injuries
(e.g., fall on level ground) typically cause stable injuries to the pelvis; patients who have sustained
high-energy injuries (e.g., MVCs, falls from heights) are at risk for unstable fracture patterns of the
pelvis as well as associated injuries to other organ systems." (Choi 2013)

"Patients who have sustained AP open-book injuries are likely to derive the most benefit from tight
wrapping of the pelvis. This maneuver may not be desirable when lateral compression forces have
already internally rotated the hemipelvis because indiscriminately forceful wrapping may, in fact,
worsen the degree of displacement. Here, some judgment is required to discern whether one is
wrapping the pelvis to reduce the volume of an externally rotated pelvis versus splinting a pelvis to
minimize pelvic movement that may occur, especially when the patient is transferred." (Choi 2013)

5-Stabilitetsbedomning

"The physical examination serves to identify the area or areas of pelvic mechanical instability. To
examine the pelvis, firmly grasp the left innominate bone with your right hand and the right
innominate bone with your left hand. First, examine the extent of anteroposterior instability by
compressing and distracting the innominate bones. Next, examine the extent of vertical instability
by pushing the innominate bones cephalad and then pulling caudad. If the pelvis is unstable,

one or both of these manipulations will cause pain or movement of the innominate bones. It is
important to minimize manipulation of the injured pelvis. Therefore, the examination should stop if
mechanical instability is detected. At this point, if there are no contraindications, the pelvis should
be stabilized with a circumferential pelvic sheet. When appropriate, the clinical examination can be
replaced with or complemented by pelvic radiography." (Rajab 2013)

"aggressively moving patients or palpating the injured pelvis (e.g., pelvic rock) can precipitate
further vascular injury or clot disruption and lead to life-threatening hemorrhage." (Klimke 2013)

"Man bdr inte stabilitetsprova bédckenet prehospitalt, eftersom det kliniska vérdet av denna
undersokning dr tveksamt; undersokningen i sig kan ocksa medfora okontrollerad blodning pa

skadeplatsen. Forsiktig palpation av biackenet &dr acceptabel men ska utforas endast en gang."
(Sandersjoo 2013)

"Prehospital diagnosis of a pelvic fracture can be extremely difficult.3 There is no obvious external
bleeding and deformities can be difficult to detect. Grant 1990 found that ‘springing the pelvis’ had
a poor sensitivity (59%) and specificity (71%).5 There is also concern that compressing the pelvis
can cause further haemorrhage and as a result this technique is no longer recommended.3 5
Significant pelvic trauma can be excluded from a small group of patients preventing the
unnecessary use of pelvic binders. These patients must be haemodynamically stable with a normal
Glasgow Coma Scale." (Scott 2013)

"even the most experienced prehospital provider may find it difficult to identify pelvic injuries in
the field (the exception being an open-book fracture)." (Klimke 2013)



”Synlig felstillning, tecken pa forskjutning vid forsiktig kompression dver backenhalvorna. Vid
misstanke ska skadan betraktas som instabil. En sadan skada far aldrig skickas vidare vare sig till
eller inom sjukhuset utan sa effektiv immobilisering som mojligt.” (Lennquist 2007)

"Careful palpation of the pelvic ring to seek the presence of point tenderness is imperative;
palpation starts at the symphysis anteriorly and proceeds to both pubic rami, the iliac spines and
crests, and finally to the sacrum and SI joints posteriorly. The presence of tenderness in any of
these locations is an important indicator of pelvic ring injury in alert patients without distracting
injury." (Choi 2013)

"Manipulation of the pelvis during physical examination should be gentle and kept to a minimum.
“Springboarding” of the pelvis (i.e., vigorous downward pressure on the anterior superior iliac
spines) to assess the rotational stability of the pelvic ring should be strictly avoided, as this
maneuver has the potential to disrupt any tenuous blood clotting that may have occurred around a
fracture site and may therefore worsen hemorrhage." (Choi 2013)

’Pelvic ring instability cannot accurately be diagnosed in the prehospital setting, based on the MCT
[Manual Compression Test]. The use of the pelvic binder should standard in high impact blunt
trauma patients, independently of the MCT or trauma mechanism.” {van Leent, 2019 #3023}

“In stable and alert trauma patients, a thorough clinical examination will detect pelvic fractures
with nearly 100% sensitivity, thus rendering initial radiography unnecessary in this group of
patients.” {Sauerland, 2004 #3024}

“The presence of either pelvic deformity or unstable pelvic ring on physical examination has poor
sensitivity for detection of mechanically unstable pelvic fractures in blunt trauma patients. Our
study suggests that blunt trauma patients with Glasgow Coma Scale >13 and without pelvic pain or
tenderness are unlikely to suffer an unstable pelvic fracture. A prospective study is needed to
determine whether a set of clinical criteria can safely detect or exclude the presence of an unstable
pelvic fracture.” {Shlamovitz, 2009 #3025}

“Pelvic fractures can be suspected by the identification of ecchymosis over the iliac wings, pubis,
labia, or scrotum. Pain on palpation of the pelvic ring is an important finding in alert patients. In
addition, assessment of peripheral pulses can identify vascular injuries.” (ATLS 10% ed)

“Placement of a pelvic binder or sheet can limit blood loss from pelvic fractures.” (ATLS 10% ed)

“Do not repeatedly or vigorously manipulate the pelvis in patients with fractures, as clots can
become dislodged and increase blood loss.” (ATLS 10™ ed)

“A sheet or pelvic binder may be used to control bleeding from pelvic fractures.” (ATLS 10 ed)

“Major pelvic hemorrhage can occur rapidly, and clinicians must make the diagnosis quickly so
they can initiate appropriate resuscitative treatment. Unexplained hypotension may be the only
initial indication of major pelvic disruption. Mechanical instability of the pelvic ring should be
assumed in patients who have pelvic fractures with hypotension and no other source of blood loss.
Placement of a pelvic binder is a priority and may be lifesaving in this circumstance.” (ATLS 10®
ed)



“Physical exam findings suggestive of pelvic fracture include evidence of ruptured urethra (scrotal
hematoma or blood at the urethral meatus), discrepancy in limb length, and rotational deformity of
a leg without obvious fracture. In these patients, avoid manually manipulating the pelvis, as doing
so may dislodge an existing blood clot and cause further hemorrhage. Gentle palpation of the bony
pelvis for tenderness may provide useful information about the presence of pelvic fracture.
Distraction of the pelvis is not recommended during the early assessment of injuries because it may
worsen or cause recurrent pelvic bleeding.” (ATLS 10™ ed)

“The presence of lower-extremity neurologic abnormalities or open wounds in the flank, perineum,
vagina, or rectum may be evidence of pelvic-ring instability.” (ATLS 10% ed)

“Gentle palpation of the bony pelvis may provide useful information about the presence of
pelvic fractures; avoid multiple examinations and distraction of the pelvis.” (ATLS 10% ed)

“Repeated manipulation of a fractured pelvis can aggravate hemorrhage.” (ATLS 10% ed)

“By applying a support directly to the patient’s pelvis, clinicians can splint the disrupted pelvis and
further reduce potential pelvic hemorrhage.” (ATLS 10™ ed)

“In cases of vertical shear injuries, longitudinal traction applied through the skin or the skeleton can
also assist in providing stability. This should be done with the consultation of an orthopedic
specialist.” (ATLS 10% ed)

6-Distalstatus

"The physical examination concludes with an evaluation of the neurovascular status of the legs,
which involves palpating the femoral arteries and testing the motor and sensory function of the legs
and feet. The results of this evaluation serve as the baseline for the detection of neurovascular
compromise." (Rajab 2013)

"The presence and quality of pulses in the lower limb should be assessed, as should sensation,
strength, and deep tendon reflexes." (Choi 2013)

7-Benen inatroteras och fors ihop
"I en akut situation inleds detta med att inatrotera och fora ihop benen, vilket minskar volymen i
lilla backenet." (Sandersjoo 2013)

"A technique of taping the lower extremities in internal rotation has also been described as a means
of achieving a closed pelvic reduction in the presence of symphyseal diastasis." (Choi 2013)

“Because pelvic injuries associated with major hemorrhage externally rotate the hemipelvis,
internal rotation of the lower limbs may assist in hemorrhage control by reducing pelvic volume.”
(ATLS 10 ed)

8-Lakanet viks
"To stabilize the pelvis, fold the sheet longitudinally to a width of 20 to 30 cm. Wrinkles should be
avoided to minimize pressure on the skin." (Rajab 2013)



"Because prolonged pressure from the sheet may compromise the integrity of the skina4 wrinkles
must be minimized, and the sheet should be applied over a broad area to distribute the pressure on
the skin." (Rajab 2013)

"There is evidence that with a pelvic binder in place, tissue under the binder is at risk of pressure
necrosis." (Scott 2013)

9-Lakanet placeras under ryggen i h6jd med trochanter major

"Next, the folded sheet is positioned beneath the patient. Protection of the spine is maintained with
the use of “logrolling.” The sheet should be centered at the level of the greater trochanters (Fig. 2).
If the sheet is placed too far above or below the greater trochanters, the asymmetrical force applied
across the pelvis can worsen the deformity. Since many patients with fractures of the pelvic ring
have associated abdominal injuries, the sheet should be positioned low enough to allow for serial
assessments of the abdomen and for further interventions, such as laparotomy." (Rajab 2013)

"The greater trochanter is the surface landmark used for positioning the sheet. This bony
prominence is the only palpable lateral projection of the proximal femur." (Rajab 2013)

"To apply a sheet, place it over a long spine board and then gently logroll the patient (but no more
than 15 degrees) into position on the board.78 Alternatively, lift the patient with a scoop stretcher
and then slide the sheet beneath the patient." (Klimke 2013)

"There is evidence that logrolling patients with significant pelvic fractures can cause clot disruption
and further haemodynamic compromise.3 Patient handling must therefore be approached with care
in these patients. Logrolling only has a place in turning a patient onto their back to allow access to
their airway. There is no place for routine logrolling in blunt trauma victims. Patients should be
moved with the aid of a scoop stretcher. No patient should be logrolled onto or off a spinal board
with a pelvic injury." (Scott 2013)

“The binder should be centered over the greater trochanters rather than over the iliac crests” (ATLS
10" ed)

10-Kompression

"Once the sheet is in place, the ends should be crossed anteriorly and pulled tightly until the pelvic
bones are reduced. The goal is to deliver the primary concentric force of the circumferential sheet at
the level of the greater trochanters." (Rajab 2013)

11-Clamps

"The ends of the sheet should then be secured with Kelly clamps. The tips of the clamps should be
pointed laterally to avoid pinching the skin. If clamps are not available, the ends of the sheet may
be tied in a knot." (Rajab 2013)

12-Distal status
"After the sheet has been secured, the neurovascular status of the legs should be reexamined to
determine whether any neurovascular compromise has been introduced." (Rajab 2013)

13-Rontgen
"Pelvic radiographs should be obtained as soon as possible to confirm adequate reduction of the
fracture." (Rajab 2013)



"The most serious complication of circumferential pelvic sheeting is overcorrection of the fracture
(Fig. 4), which can result in further injury to pelvic organs and neurovascular structures.3
Therefore, it is important to reexamine the patient after the sheet has been secured and to obtain a
follow-up radiograph as soon as possible. If the fracture has been overcorrected, the sheet should be
loosened and another set of radiographs obtained." (Rajab 2013)

"The use of an x-ray machine can be helpful in confirming that adequate fracture reduction has
been achieved." (Rajab 2013)

"En frontal bickenrontgen ger tillriacklig forsta information, dvs om patienten har en fraktur eller
inte." (Sandersjoo 2013)
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