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TABLE 50-1
Force Applied and Hip Position Versus Fracture Pattern
Hip Hip
Applied IAbduction/Adduction Rotation
Force Position Position Fracture Pattern
Anterior column (or wall)
land posterior hemitransverse
(AC + PHT)
Anterior column
Neutral Anterior wall
25-degrees  Variable: transverse, T
Pleutral lF.R shaped. or both column
Neutral |50-degrees IPosterior column plus
Neutral ER complete or incomplete
Along the axis of Neutral 20-degrees IR transverse component
ffemoral neck (on Neutral 50-degrees IR Transtectal transverse
the greater Adduction 20-degrees IR Juxtatectal/infratectal
trochanter) Abduction 20-degrees IR transverse
long the axis of
femoral shaft (hip Posterior wall + hip
flexed 90 degrees)rNeutral Any dislocation
Abduction 50 degrees Any Transverse
Abduction 15 degrees Any IPosterior column
Posterior hip dislocation +
Adduction Any posterior wall fracture
Along the axis of
Femoral shaft (hip Posterior superior fracture of
|extended) fNeutral Any the posterior wall
Abduction Any [Transtectal transverse
ER, external rotation; IR, internal rotation.
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FIGURE 56.11 Fracture of posterior column of acetabulum. A, Anteroposterior view shows intact
iliopectineal line, with disrupted ilioischial line. B, Iliac oblique (Judet) view shows disrupted posterior
column and intact anterior wall. C, Obturator oblique (Judet) view shows intact anterior column in
profile.

A Fracture B

FIGURE 56.23 Method of Moed. A, Approximate medial-lateral dimension (depth) of fractured
segment (X) is determined at level of greatest size of posterior wall fracture fragment. B, Percentage of
depth size is calculated from ratio of measured depth of fractured segment to intact matched
contralateral acetabular depth measured to medial extent of quadrilateral plate (Y) at level comparable
to that used for measurement of fracture fragment. (Redrawn from Moed BR, Ajibade DA, Israel H:
Computed tomography as a predictor of hip stability status in posterior wall fractures of the acetabulum,
J Orthop Trauma 23:7, 2009.)
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FIGURE 56.9 Landmarks of standard anteroposterior radiograph of hip. 1, Iliopectineal line beginning
at greater sciatic notch of ilium and extending down to pubic tubercle. 2, Ilioischial line formed by
posterior four fifths of quadrilateral surface of ilium. 3, Radiographic teardrop composed laterally of
most inferior and anterior portion of acetabulum and medially of anterior flat part of quadrilateral
surface of iliac bone. 4, Roof of acetabulum. 5, Edge of anterior lip of acetabulum. 6, Edge of posterior
lip of acetabulum.

Posterior
margin
of ilium
and sciatic
natch

liopubic
column

Posterlor
lip of
acetabulum

Anterior

FIGURE 56.10 Judet views of the hip. A, Obturator oblique view. B, Iliac oblique view.
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TABLE 50-1
Force Applied and Hip Position Versus Fracture Pattern
| Hip Hip
[ [pplied Abduction/Adduction fiotation
Force Position Position Fracture Pattern
/Anterior column (or wall)
and posterior hemitransverse
(AC + PHT)
Anterior column
Neutral Anterior wall
25-degrees  Variable: transverse, T
Neutral ER ;shaped, or both column
Neutral 50-degrees iPosterior column plus
Neutral ER complete or incomplete
IAlong the axis of Neutral 20-degrees mlp'aﬂsverse component
femoral neck (on Neutral 50-degrees IR Transtectal transverse
ithe greater Adduction 20-degrees IR Juxtatectal/infratectal
trochanter) Abduction 20-degrees IR transverse
| ong the axis of
femoral shaft (hip osterior wall = hip
flexed 90 degrees) Neutral Any dislocation
Abduction 50 degrees Any ransverse
Abduction 15 degrees Any !Posterior column
Posterior hip dislocation
Adduction Any posterior wall fracture
IAlcmg the axis of
femoral shaft (hip fPosten'or superior fracture of
extended) Neutral f\ny ithe posterior wall
| Abduction Any Transtectal transverse

ER, external rotation; IR, internal rotation.
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Figure 47-28 the “gull wing” sign represents impaction of the acetabular roof (arrow) and is a poor
prognostic sign. Maintaining reduction of the impacted fragment is difficult and fragment dis-placement
may allow recurrent subluxation of the femoral head and an incongruous hip joint.
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Figure 47-12 orientation of fracture lines on two-dimensional computed tomography as they relate to
fracture morphology. A: Fracture of one or both columns. B: transverse fracture. C: Anterior wall. D:
Posterior wall.
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24. * Which of the Following statements about transverse Fractures of Acetabulum is Correct?
(A0 3 yat)
a) Displacement of the fracture usually is greater anteriorly.
b) As the location of the fracture moves more superior on the articular surface,
the orientation of the fracture becomes more horizontal.
¢) Transtectal fractures cross the articular surface at the level of the top to the cotyloid

fossa.
d) In the transtectal fractures, ilioischial line maintains its normal relationship.
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TABLE 50-5. Preferred Surgical Approaches for Each Fracture Pattern

Kocher- Sequential  Extended Medified Stoppa
Fracture Type Langenbeck  Ilioinguinal  Illiofemoral  Combined Wiofemoral (& Lateral Window)
Elementary
Postetior wall X
Pesterior column o
Anterior wall XX X X
Anterior column X X X
Transverse infrajuxtatectal XX X X
Transverse transtectal X X X
Associated
Posterior column and wall XX
Anterior and posterior hemitransverse XX X X XX
Transverse infra/juxtatectal and posterior wall XX
Transverse transtectal and posterior wall X X
Tshaped infra/juxiatectal XX X X
Tshaped transtectal X X X
Both column XX X X XX

XX denotes a prelermed approach and X denotes an opuional potential approach for slect cases
“Lateral wandow of the ihemguinal approach
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Figure 50-28 The “gull wing” sign represents impaction of the acetabular roof (arrow) and is a poor
prognostic sign. Maintaining reduction of the impacted fragment is difficult and fragment displacement
may allow recurrent subluxation of the femoral head and an incongruous hip joint.
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Figure 50-27 Radiographic appearance of the associated anterior wall and posterior hemitransverse
fracture. A: The anteroposterior pelvis radiograph demonstrates the medial subluxation of the femoral
head with segmental displacement of the iliopectineal line. The ilioischial line displacement is noted
and, unlike the anterior wall fracture, the relationship of the ischium to the ilioischial line is preserved.
Wear of the femoral head is seen laterally where the head is articulating with the edge of the intact roof.
B: The obturator oblique radiograph appears similar to that seen in the isolated anterior wall fracture
but the fracture is seen to be multifragmentary with impaction. Disruption of the posterior rim line is
appreciated. C: The iliac oblique shows the disruption of the posterior border of the innominate and
displacement through the greater sciatic notch.
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TABLE 50-5. Preferred Surgical Approaches for Each Fracture Pattern

Kocher— Sequential Extended Modified Stoppa
Fracture Type Langenbeck lliginguinal lliofemoral Combined Iliofemoral (+ Lateral Window?)
Elementary
Posterior wall XX
Posterior column XX
Anterior wall XX X X
Anterior column X X X
Itansverse infra/juxtatectal XX X X
Transverse transtectal X X X
Associated
Posterior column and wall XX
Anterior and posterior hemitransverse XX X X XX
Transverse infrafjuxtatectal and posterior wall XX
Transverse transtectal and posterior wall XX X
T-shaped infra/juxtatectal XX X X
T-shaped transtectal X X X
Both column XX X X XX

XX denctes a preferred approach and X denotes an opticnal potential appreach for select cases
“Lateral window of the ilicinguinal approach

caslive Gull Wing Sign (Medial Surcil Impaction) . glogy ;o N #, B5e0l) j0 .0
3y92) (uwl plaS’ (21 y2 (P gl bl (2152 Loy Wil Hlow &5 (J g 50 0900
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Kocher (&I
Iliofemoral (&
Modified Stoppa (g

Sequential Combined (o

:Anterior column (or wall) and posterior hemitransverse fracture
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Are the iliopectineal or
ilioischial lines

disrupted (AP pelvis)?
Yes 1 No
| |
How many columns Is there a posterior wall
(IP and Il lines) are disrupted? fracture (obturator oblique)?
One I Two Yes No
1 1
Transverse [f‘ steri mll] [." displaced Trncture]
Anterior column Transverse + posterior wall
Anterior wall (transverse + posterior wall)
Posterior column T shaped
Posterior column + Both column
posterior wall Anterior column + posterior
hemitransverse

L |
1

[ Is the ischial ramus fractured (obturator oblique)? ]
|

INo I Yes I No I Yes
l Anterior wall l Anterior column Transverse + posterior wall T shaped
Posterior column Transverse Both eolumn
Posterior column &

Anterior column +

posterior wall posterior hemitransverse
1 |
Is there a posterior wall Is there a posterior wall 2 foe
component (obturator oblique)? compoenent (obturator oblique)? Dosaths fracturs Invalvs the | (lumy
Yes No Yes No
Posterior column + Anterior column Transverse + posterior
posterior wall Posterior column wall transverse Yes No
Both column
Anterior column + posterior hemitransverse T shaped
|
Does the fracture 5 .
e theilire Is there a spur sign (obturator oblique)?
Yes l No
Yes No

" | '

Anterior column + posterior
Anterior column Posterior column Both column hemitransverse

Figure 50-40 Algorithm proposed to facilitate fracture classification. 3388 (Reprinted with
permission from Ly TV, Stover MD, Sims SH, et al. The use of an algorithm for classifying
acetabular fractures. Clin Orthop Relat Res. 2011;469(8):2371-2376 .)
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TABLE 50-2. Information Obtained From X-Ray Landmarks on Each

Standard View

X-Ray View

Information Regarding

Anteroposterior Pelvis

Tliopectineal line
Ilioischial line
Posterior lip
Anterior lip

Anterior column
Posterior column
Posterior column or wall
Anterior column or wall

Roof Superior articular surface
Teardrop Relationship of columns
Obturator Oblique

Pelvic brim
Posterior rim
Obturator ring
Roof

Anterior column
Posterior column or wall
Column involvement
Superior articular surface

Iliac Oblique

Greater and lesser sciatic
notch

Quadrilateral surface of
ischium

Anterior lip

Iliac wing

Roof

Posterior column (posterior border of innominate
bone)

Posterior column (posterior border of innominate
bone)

Anterior column or wall

Anterior column

Superior articular surface
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TABLE 50-6. Results of Operative Management of Acetabular Fractures

Result
Fracture Type Total No. Excellent Very Good Good Fair Poor
Posterior wall 17 87 (74%) o] 3 4 17
Posterior column 11 S (B3%) Q 1 1 0
Anterior wall g 6(67%) Q 1 1 il
Anterior column 16 12 (75%) 1 1 o] 2
| Transverse 19 17 (B9%) 1 0 0 3 I
T shaped 26 20(77%) 3 0 0 3
I Transverse and posterior wall 101 49 (49%) 16 10 Bl 17 I
Posterior columm and posterior 17 5 (299%) 1 2 1 8
wall
Anterior column and posterior 41 26 (63%) 5 3 3 3
hemitransverse
Both column 135 76 (56%) 21 1+ 11 13
Total 492 (100%) 307 (62%) 54 (11%) 36 (7%) 30 (6%) 65(13%)

Adapted from Letourmel T, Juder R. Fractures of the Acetabulbirn. 2nd ed. Berlin: Springer-Verlag; 1993. Reproduced with permission of Springer nternational Publishing in the
lormat Book via Copyright Clearance Center
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C D

Figure 50-36 A: Anteroposterior (AP), (B) obturator oblique, and (C) iliac oblique radiographs of a transverse
fracture of the acetabulum showing roof arcs of approximatel y 50 degrees each ,indicative of a stable hip joint by
the initial recommendations (greater than 45 degrees on each view.(D:AP radiograph of the patient obtained 3
weeks later showing gross medial subluxation of the hip, which would have been expected using the updated criteria
for stability of Vrahas et al) .greater than 45 degrees on AP, greater than 25 degrees on obturator oblique, greater
than 70 degrees on iliac oblique).(Copyright Berton R. Moed, MD. Permission granted for nonexclusive unrestricted
use).
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Figure 50-58 The trochanteric flip osteotomy using a Kocher—Langenbeck approach. A: Exposure without
trochanteric osteotomy. B: Exposure of the supraacetabular area after osteotomy with anterior retraction of the
osteotomized trochanter. C: Posterior dislocation of the femoral head, which is facilitated by the trochanteric
osteotomy. (Redrawn with permission from Siebenrock KA, Gautier E, Ziran BH, et al. Trochanteric flip osteotomy
for cranial extension and muscle protection in acetabular fracture fixation using the Kocher—Langenbeck approach.
J Orthop Trauma. 1998;12(6):387-391 .)

Figure 50-59 Modified Gibson approach. A: Straight skin incision. B: Fascial incision showing underlying anatomic structures. C:
Deep dissection with the gluteus maximus muscle reflected and a retractor in the lesser sciatic notch(asterisk) showing posterior
exposure similar to the Kocher-Langenbeck. Anterior retraction of the gluteus medius muscle without the presence of any overlying
gluteus maximus muscle facilitates anterosuperior access. (Copyright Berton R. Moed, MD. Permission granted for nonexclusive
unrestricted use.)
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Figure 50-73 Radiographic appearance at 6 months of the patient whose injury films are seen in
Figure 47-22. the anterior column has been fixed at the crest and interspinous notch with
interfragmentary screws. A separate fragment of anterior wall comminution was but-tressed with a plate
that buttresses the anterior wall without actu-ally spanning to the superior ramus (“push” plate). the
comminuted superior ramus fracture has been left to heal unfixed.
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Acetabulum Fractures
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Figure 50-40 Algorithm proposed to facilitate fracture classification. (From: Ly tV, Stover MD, Sims

Sh, et al. the use of an algorithm for classifying acetabular fractures. Clin Orthop Relat Res.
2011;469:2371-2376, Figure 4, page 2373. Permission granted.)
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Figure 50-36 A: Anteroposterior (AP), (B) obturator oblique, and (C). iliac oblique radiographs of a transverse
fracture of the acetabulum showing roof arcs of approximately 50 degrees each, indicative of a stable hip joint by
the initial recommendations (greater than 45 degrees on each view).110 D: AP radiograph of the patient obtained 3
weeks later showing gross medial subluxation of the hip, which would have been expected using the updated criteria
for stability of Vrahas et al.187 (greater than 45 degrees on AP, greater than 25 degrees on obturator oblique, greater
than 70 degrees on iliac oblique). (copyright Berton R. Moed, MD.)
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Acetabu!um Fractures
Sz Sigel 9 LAl hcss;,

Anterior column and
posterior hemitransverse

Transverse and
posterior wall

T-shaped fracture Both-column fracture

Figure 50-15 Letournel acetabular fracture classification. (From Moed BR. Acetabular fractures:
Kocher—-Langenbeck approach. in: Wiss DA, ed. Master Techniques in Ortho-paedic Surgery:
Fractures. 3rd ed. Philadelphia, PA: Lippin-cott Williams & Wilkins; 2012:817-868, with permission.)

1Yo



Y St plul gy "' W
by Ghieel g ohlaxl beda;,

Jls X aas a4 Jluslo Db jo fx b fate mhaw 10 0als 00 sbolS (o JLST o SWICT o (VO
(0,9 5 Wl Jl5w) el edlS X ads 4y JUg S oD jo fx Las
01323 (FouaSd ;5 G (5l (o) 2 Sl o) (el (Shstn S Sl dglas ST

Figure 47-12 orientation of fracture lines on two-dimensional computed tomography as they relate to fracture
morphology. A: Fracture of one or both columns. B: transverse fracture. C: Anterior wall. D: Posterior wall.
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Acetabulum Fractures
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Figure 50-9 Radiographic lines of the acetabulum on different radiographic views. A: Anteroposterior
(AP) radiograph of the pelvis. 1, iliopectineal line; 2, ilioischial line; 3, teardrop; 4, acetabular roof; 5,
anterior rim of the acetabulum; 6, posterior rim of the acetabulum. the iliopectineal line, the anterior
rim, and teardrop are landmarks of the anterior column; the ilioischial line and posterior rim are land-
marks of the posterior columns. B: iliac oblique radiograph. 1, poste-rior border of the innominate bone;
2, anterior rim of the acetabulum, which is seen best on this view. the iliac wing is seen en face, and
fracture lines extending into the iliac wing are often best seen on this view. the proper amount of rotation
is indicated by the tip of the coccyx lying just above the center of the contralateral femoral head. C:
obturator oblique radiograph. 1, iliopectineal line; 2, posterior rim of the acetabulum. the obturator ring
is seen en face, and posterior wall fractures are seen best on this view. the proper amount of rota-tion
is indicated by the tip of the coccyx lying just above the center of the ipsilateral femoral head.
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Figure 50-7 the acetabulum is supported by two columns in the shape on an inverted “Y.” these are
in turn linked to the sacrum by the sciatic buttress.
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pelglinl late mhuw A5 © Jold 5 995 00 £9,5 gL Selow ;)5 SBs8 ad 5l Al g (Y

Sids Al gt g5 U Slew pudg o )8 oeh e Sl (S99 9

Posterior

column
Anterior
column

Anterior
wall

Posterior
wall

Ischiopubic ramus
connecting the columns

Figure 50-8 columns of the innominate bone as described by Letournel and Judet,93 showing the

ischiopubic ramus uniting the inferior ends of the anterior and posterior columns and highlighting the
anterior and posterior wall articular surfaces. (copyright Berton R. Moed, MD.)
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TABLE 50-1
Force Applied and Hip Position Versus Fracture Pattern
Hip Hip
Applied IAbduction/Adduction Rotation
Force Position Position Fracture Pattern
Anterior column (or wall)
land posterior hemitransverse
(AC + PHT)
Anterior column
Neutral Anterior wall
25-degrees  Variable: transverse, T
Pleutral lF.R shaped. or both column
Neutral |50-degrees IPosterior column plus
Neutral ER complete or incomplete
Along the axis of Neutral 20-degrees IR transverse component
ffemoral neck (on Neutral 50-degrees IR Transtectal transverse
the greater Adduction 20-degrees IR Juxtatectal/infratectal
trochanter) Abduction 20-degrees IR transverse
long the axis of
femoral shaft (hip Posterior wall + hip
flexed 90 degrees)rNeutral Any dislocation
Abduction 50 degrees Any Transverse
Abduction 15 degrees Any IPosterior column
Posterior hip dislocation +
Adduction Any posterior wall fracture
Along the axis of
Femoral shaft (hip Posterior superior fracture of
|extended) fNeutral Any the posterior wall
Abduction Any [Transtectal transverse
ER, external rotation; IR, internal rotation.
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Posterior Injury

|
st Sl tracture Iliac wing «83.
dislocation dislocations tractures
~ |1- cture™
C o | 1 ! _ f==i 1
Closed reduction Poor Failed closed ORIF ..ol.ﬂsto&u H Displaced H
+ good visualization reduction anterfor
fleoroscopic T T ng
SNSRI ORIF with Open Sl screw _
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ORIF anterior | [ORIF posterior ovﬂa.r.ln.at
approach approach -.!Won.
2 = - ORIF + SI
\W Usitateral Bilateral Osteoporotic o
= | I | [ | |
Iw S1 scre Transiliac Transiliac Two iliosacral Triangular Transsacral
J) strews SCrews screws osteosynthesis SCrews

3
3
3
.u
>

g
3)
4

Algorithm 49-2 Author's preferred treatment for posterior pelvic ring injury.
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( o by cusl sacroiliac s L] anterior cwd : I ol

o,b el sacroiliac s LI middle ¢ anterior cwn3 Il oL

N ——

(o5 el sacroiliac slo LK posterior smiddle s anterior : 111 )

Anterior Injury
|
' |

Symphysis

disruption Rami fractures

! | ,—'—1
g | (Ot (vt v | e
ORIF External fixation External Antegrade Retrograde
or INFIX fixation screws screws

Algorithm 49-1 Author's preferred treatment for anterior pelvic ring injury.
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Tile Classification

Type A: Pelvic Ring Stable
Al: fractures not invelving the ring (i.e., avulsions, iliac wing,
or crest fractures)
A2: stable minimally displaced fractures of tha pelvic ring
Type B: Pelvic Ring Rotationally Unstable, Vertically Stable
B1: open book
B2: lataral compression, ipsilateral
B3: lataral compression, contralateral, or bucket-handle-type
injury
Type C: Pelvic Ring Rotationally and Vertically Unstable:
C1: unilateral
C2: bilateral
C3: associated with acetabular fracture

. S

PG Young and Burgess Classification

LC: anterior injury = rami fractures

LC I: sacral fracture on side of impact

LC II: crescent fractura on side of impact

LC lIl: type 1 ¢¢ Il injury on side of impact with contralateral
apen book injury

Anterior-poslerior compression (APC]: anterior injury = sym-
physis diastasis/rami fractures

APC |: minor cpening of symphysis and Sl joint anteriorly

APC |I: opening of anterior Sl, intact posterior Sl ligaments

APC Ill: complete disruption of Sl joint

Vertical shear (VS) ype:

Vartical displacement of hamipelvis with symphysis diastasis
or rami fractures anteriorly, iliac wing, sacral facture, or sac-
roiliac dislecation posteriory

Combined mechanism (CM) type: any combination of above
injuries
. _/

posterior sle LIS a5 I U Crescent fx/dx ,s authors preferred treatment 2,65l 3.k

s sacroiliac screw fixation 5 OPIF 4 posterior gz ! L open reduction :jls o &l ool o)y 3.5
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A)Falling down is the most common causes of direct sacral trauma.
B) Most fractures of the sacrum are the result of indirect injury.
C) Less than 10% of these fractures have an accompanying neurological deficit.
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42. * A 60 years old man was referred to ER after a car accident. On arrival the patient was
conscious but drowsy and Pale. He Had a severe Unstable LC Type 2 Pelvic fracture Associated
with hypovolemic shock which does not respond to Aggressive fluid and Blood Transfusion and
He is now in a profound shock state. No sign of abdominal and Thoracic injury was detected.

What is your immediate decision about this patient? (0 31 )

a) Pelvic Binder b) Emergency External Fixation
¢) Pelvic packing d) Angiography
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41. * A 30 Years old Man Is a Case of falling Down with a Transforaminal sacral fracture with

Smm Proximal Displacement Associated with Unilateral pubic Rami Fracture. N/E and
Hemodynamic are Normal. What is Your Definitive Surgical Plan in this Type of Injury?

(A0 31 )
a) Only Posterior Sacral Fixation. Anterior Fixation is not necessary
b) Anterior external fixation. If the Posterior Fx is reduced on Flouroscopic view, Sacral
Fixation is not necessary.

¢) First Posterior Sacral fixation, then Anterior External fixation.
d) First Anterior Pubic internal fixation, then posterior sacral fixation.
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Internal external fixator (s

FAY oS il 05557,

Anterior injury

I I

Symphysis
disruption Rami fractures
h = Obese or childbearing Urological High pubic
Thin patient sy injury l e ] l Parasymphyseal
ORIF External fixation External Antegrade Retrograde
or INFIX fixation SCIEWs SCIEWS

Algorithm 49-1 Author's preferred treatment for anterior pelvic ring injury.
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Figure 49-82 Fluoroscopic inlet image showing pin and planned trajectory

Figure 49-83 Fluoroscopic outlet image showing pin and planned trajectory. Sacral foramina are
outlines in red.
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Figure 49-79 Lateral fluoroscopic projection showing bony landmarks for placement of iliosacral
screw. Dashed black line indicated anterior aspect of sacral canal. Red rectangle indicates area for
placement of screw as indicated by tip of guidewire.
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pelvic ring  Jga) abb oo ¥ 435 Zwly .ol oo anterior ring g3l jluly (Sewoliys 81,5500,

(Y al> sl 09581, Yo o« 51999 axaw and sacral fracture stabilization: indications

Pelvic Ring and Sacral Fracture Stabilization: INDICATIONS

Anterior Ring Stabilization

» Symphyseal dislocations demonstrating >2.5 cm of diastasis on either static
or dynamic (examination under anesthetic) imaging, indicating at least
rotational instability

« Augmentation of posterior fixation in vertically displaced unstable pelvic
ring injuries

* Augmentation of posterior fixation in completely unstable pelvic ring
injuries

* To augment poor posterior fixation in osteopenic bone

* Significantly displaced rami fractures

* Locked symphysis

= Straddle fractures (bilateral superior and inferior rami fractures)

* Pain and inability to mobilize (relative indication)

Posterior Ring Stabilization

» Complete disruption of the SI joint and anterior and posterior sacroiliac
ligaments, resulting in multiplanar instability

* Any posterior ring injury, SI dislocation, or sacral fracture with vertical
displacement or the propensity to do so

» Displaced crescent fractures—displaced iliac wing fractures that enter and
exit both the crest and greater sciatic notch or SI joint

» Complete sacral fractures with the potential for displacement

* Displaced sacral fractures

» Lumbopelvic disassociation

= Augmentation of anterior fixation in APC IT injury

Sacral Fracture Stabilization

* VS sacral fracture posteriorly and a concomitant anterior ring injury is
present

+ Comminuted sacral alar fractures with external rotation deformity of the
hemipelvis

» Lumbopelvic disassociation injury

* LC fractures with sacral impaction and excessive internal rotation

3159231y oIS 5IFORAMEN &y G gy, Cntudg (o (6132 IS lwgnls | oy amsi g WY
OVF ¥ L5 )1)S S oo 00 Licius!
Inlet (!
Outlet (o
Obturator (g

Iliac (s
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Figure 49-17 Patient with APC III injury.

Young and Burgess Classification of Pelvic Ring Injuries

« LC: Anterior injury = rami fractures
+ LCI: Sacral fracture on side of impact
+ LC II: Crescent fracture on side of impact
* LCIII: Type 1 or 2 injury on side of impact with contralateral open-book

injury

+ APC: Anterior injury = symphysis diastasis/rami fractures
+ APC I: Minor opening of symphysis and SI joint anteriorly
+ APC II: Opening of anterior SI, intact posterior SI ligaments (PSILs)
= APC III: Complete disruption of SI joint

+ VS type: Vertical displacement of hemipelvis with symphysis diastasis or
rami fractures anteriorly, iliac wing, sacral facture, or SI dislocation
posteriorly

* CM type: Any combination of the above injuries

axa_o ¥V ol .3l 04551, Young and Burgess classification of pelvic ring injuries Jqo=>)
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Figure 49-16 Patient with APC II injury.
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Figure 49-15 Patient with APC I injury.
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Figure 49-44 Obturator inlet view (some refer to it as the LC II view) showing the trajectory of the drill bit for

subsequent placement of Schanz pin.
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FigurE 49-94 radiograph of patient with bilateral sacral fractures treated with transsacral screw.
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Pelvic Ring Fx
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Posterior injury \

(_l_ I
K] Sl fracture
dislocation dislocations

“crescent

| P
[ 1 ! fracture

Hiac wing Sacral
fractures fracture

Closed reduction Poor Failed closed ORIF Eiondisplaned] [ Displaced ]
+ good visualization reduction anterior
approach

fluoroscopic
visualization

ORIF with [ Open

hE

plates reduction
Plate fixalion Closed Unable to
it poor reduction close
fluoroscopic obtained reduce
visualization
k —
[ Type | ] [ Type Il ] [ Type lll J[ Sl screw ] ORIF posterior
pproach +/~
| : anterior Ex Fix
ORIF anterior ORIF posterior [W:':];f;:::m"
approach approach approach
[ I 1 ORIF + 8l
Unilateral Bilateral Osteoporotic e
I SR T I | 1
Shciew Transiliac Transiliac Two iliosacral Trizngular Transsacral
SCrews SCrews SCTEWS osteosynthesis SCTEWS

Algorithm 49-2 Author's preferred treatment for posterior pelvic ring injury.
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I Anterior injury

Symphysis
disruption

Rami fractures

" Obese or child Urological
[Thm Pt [bearing female] injury

High pubic
root

] Parasymphyseal

ORIF External fixation External Antegrade Retrograde
or InFix fixation SCrews screws

FigurE 49-1 algorithm for anterior injury.
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TABLE 49-3
Risk Assessment Profile

Risk Factors Points
Age

40—-60 2

61-75 3

>75 4

Underlying Conditions
Obesity

Malignancy

Abnormal coagulation
History of thromboembolism
Injury-Related Factors
Chest ATS =2

Abdomen ATS >2

Head AIS >2

Spinal fractures

Glasgow Coma Scale <8
Severe lower extremity fracture
Pelvic fracture

Spinal cord injury
Iatrogenic Factors

Femoral venous line
Operation >2 hours
Transtusion >4 units

Major venous repair
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Hiolumbar ligament (right)

Sacrospinous ligament

Figure 49-26 Schematic drawing showing ligamentous structures of the pelvis with the left
transparent hemipelvis. A: Anterior view—Iligaments intact on right side, with the sacrospinous and
ILL (lumbosacral band) removed on left side for better visualization of underlying structures
(sacrotuberous, lateral coccygeal, and full visualization of anterior sacroiliac ligaments). B: Posterior
view—Iligaments intact on right side, with the long posterior sacroiliac and sacrotuberous ligaments
removed on left side for better visualization of underlying structures (sacrospinous, interosseous
sacroiliac, and short posterior sacroiliac ligaments).
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Fragility Fractures of the Pelvic Ring

12 guls 50 ol B F g ensl o 381 U 50 o) €90
FFP type I: the anterior ring only (subtype Ia is unilateral; Ib is bilateral).
The FFP type I1:a nondisplaced posterior injury with varying degrees of anterior involvement
(subtypes Ila to Ilc)
FFP type I1I fracture: a displaced unilateral posterior injury (subtypes Illa to IIlc)
FFP type IV: bilateral posterior involvement (IVa to IVc).
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