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History of Pelvi-Acetabular Fracture Treatment

A.S. Prasad’, Rahul Rishi'

Acetabular Fractures were treated conservatively before 1960. Robert Judet in 1960 started to treat displaced Acetabular Fractures

Surgically. In the modern world of fast moving vehicular traffic, the Pelvic Fractures are the third most common cause of death in Motor

Vehicle accidents. The associated injuries to the abdomen, chest, CNS and long bones as well as hemodynamic instability is frequently

present Implementation of the ATLS protocol has helped in the early management of such patients but even during the "golden hour"

further decisions need to be taken regarding the surgical management (temporary or definitive) in order to improve survival rates in such

patients. Acetabular Fixation can be delayed for a week after the index injury managing the life threatening injuries first. However they

may have to be fixed as a damage control orthopedics when the Hemorrhage of pelvis fracture itself is a cause of the shock.
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Introduction

Today the Pelvic Fractures are the Third
most common cause of death in Motor
Vehicle accidents. The concern is to
reduce this and guidelines for the
management have come for the same.
Historically too this has been discussed a
lot. The modern specialty was really born
with the publication of Malgaigne's books
on fractures and subluxations in 1847[2] .
At the same time in the United Kingdom,
Sir Astley Cooper (1768-1841) described
various pelvic fractures, making the
distinction between marginal stable
fractures and unstable pelvic ring injuries.
At this stage it should be emphasized that
all these observations were made
onclinical grounds with no x-rays.

In the late 1950s and 1960s, Robert
Judetbegan attempting to treat displaced
acetabular fractures surgically.He felt that
the outcomes with displaced acetabular
fractures following conservative treatment
were unacceptable.

He identified certain subsets of acetabular
fractures thatdid not do well with
conservative treatment. These included
fractures that involved the tectum or roof
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and those fractures where the hip was
unstable. He described ten classic
fractures patterns (five basic and five
complex). Judet also developed many
surgical approaches, particularly the ilio-
inguinal approach, for treatment of
anterior acetabular injuries.

The present day concept of fixation
after appropriate reduction started with
Judet. He emphasized that for pelvic
fractures treated non-operatively
functional outcome was frequently a
problem for both patient and surgeon as
deformities and chronic pain had a
significant incidence.

Present Day Concepts

In the modern world with a fast moving
life, the acetabular fractures are mostly a
part of Poly Trauma. Prioritizing the steps
of management is an issue to get the best
for the injured.

The associated injuries to the abdomen,
chest, CNS and long bones as well as
hemodynamic instability is frequently
present Implementation of the ATLS
protocol has helped in the early
management of such patients but even
during the "golden hour" further
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decisions need to be taken regarding the
surgical management (temporary or
definitive) in order to improve survival
rates in such patients[1].
Haemodynamic stabilization is of capital
importance in unstable and "in extremis"
patients. Hemorrhagic shock is one of the
four pathological cascades of polytrauma
(shock, hypothermia, coagulopathy, soft
tissue injury)[3].Focus is given on the
identification of the source of bleeding
(fracture site, thoracic, abdominal or
pelvic organ injuries, wounds and
arteriovenous disruptions). Blunt
abdominal trauma, open fractures and
wounds should be addressed promptly.
Normo-voluemia can then be restored
primarily by administration of
crystalloids/colloids and blood products.

Damage Control Orthopedics in
Fracture Acetabulum

In some patients who are both
hemodynamically and mechanically
unstable, and in whom the major bleeding
is thought to be related to the pelvic
fracture, external stabilization of the pelvis
becomes the first priority. Because the
main sources of bleeding are most
frequently the presacral venous plexus
and fractured bony surfaces. External
stabilization decreases the hemorrhage by
reducing the volume of the pelvic basin
and approximating the fracture ends.

Pelvic binders
Circumferential pelvic binders or sheets
are gradually replacing anterior external
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fixation (AEF) as the method of choice of
immediate external stabilization, and
currently form part of the ATLS
protocol[4]. These binders are
noninvasive, simple to apply, inexpensive
and can be applied at a prehospital stage.
It has been shown that simple application
of this sling increases pelvic stability by
61% in response to rotational stress and
55%, flexion—extension. Although the
same study[5] found this method to be
less rigid than AEF, it has nonetheless
been shown to reduce unstable pelvic
fractures radiologically and to improve
patient's hemodynamic status[6].
Clinical judgment and reassessment are
important in using these techniques. This
safe, noninvasive method seems to be a
logical first resuscitative step with a
serious pelvic fracture, to provide early
hemorrhage control before considering
invasive methods

Anterior external fixation

Immediate AEF of an unstable pelvic
injury has been the mainstay of acute
stabilization for the past few decades.
Reimer and coworkers[7] reduced
mortality rates from 22% to 8% by adding
acute AEF to their hospital resuscitation
protocol. Based on their results, they
concluded that skeletal stabilization of
pelvic injury should be viewed as a part of
resuscitation rather than reconstruction.
Burgess and colleagues[18] and
others[9,10] have also documented
decreased transfusion needs and reduced
mortality with the use of anterior external
fixator. Subsequent investigators
[8,9,11,14] have also recommended
immediate application of external fixation
for hemodynamically unstable patients,
and consider it a life-saving procedure.
Some investigators have advised[9]
prophylactic stabilization with anterior
external fixator in all patients
demonstrating bony instability, as even
those patients who are initially
hemodynamically stable on presentation
may decompensate later. The anterior
fixator is thought to contribute to
hemostasis by maintaining a reduced
pelvic volume, allowing tamponade, and
by decreasing bony motion at the fracture

site, allowing clots to stabilize[15].

C- clamps

To deal with posteriorly unstable fractures,
Ganz and coauthors[16] developed a
pelvic C-clamp, now available in most
trauma units. It acts like a simple
carpenter's clamp and can exert transverse
compression directly across the sacroiliac
joint. Experimental data[ 16] have shown
that an average compression force of 342
N can be applied to the area of this joint.
These clamps have been used
therapeutically in hemodynamically
unstable patients, and prophylactically in
stable patients with unstable pelvic- ring
disruptions. Hemodynamic status and
fracture reduction have been shown to
improve in both groups[16].

Acute fracture fixation

Provisional fixation of unstable pelvic-
ring disruptions with a pelvic clamp or an
external frame with a supracondylar pin
has proved markedly beneficial in the
resuscitative phase of management. If the
patient is too ill to allow a more invasive
intervention, traction pins can remain in
place with the external frame as definitive
treatment. If, however, the patient
undergoes a laparotomy to deal with
visceral injuries, symphyseal disruption
and medial ramus fractures should be
plated at the same time. Because neither
blood loss nor operative time is greatly
increased, combining these repairs
decreases the risk of complications in a
patient who is already compromised[17].

Pelvic packing

Patients who remain unstable with a
probable retroperitoneal cause in spite of
aggressive resuscitative efforts should not
be transported to a distant angiography
suite, especially if delay is involved[18].
These are often patients at risk for
abdominal compartment syndrome, and
who therefore need an open peritoneal
cavity for adequate cardiovascular
physiologic support after surgery.

Such patients undergoing laparotomy for
an identifiable intraperitoneal cause of
hemorrhage should be assessed for an
expanding pelvic hematoma. The true
pelvis should be packed at that time if the

hematoma has ruptured; the pelvic
hematoma is otherwise not opened
routinely. The true pelvis should be
packed with large abdominal swabs and
the wound closed over the packs to create
tamponade. The packs are removed or
changed in a second procedure at 24-48
hours.

Open fractures

Potentially lethal injuries with a reported
mortality rate of 30%-50%[19]. Open
fractures of the pelvis by definition
communicate with the rectum, the vagina,
or the outside environment by disruption
of the skin. They are often associated with
disruption of the pelvic floor, leading to
loss of tamponade and persistent bleeding.
Clinical suspicion of an open fracture and
any rectal or vaginal bleeding mandate a
thorough examination, proctoscopic,
sigmoidoscopic or by speculum.

These are the cases for application of
Damage Control Orthopedics Principles.

Definitive Fixation

Since the birth of pelvic fracture surgery,
timing of surgery has been referred to as
either early or late. Unfortunately, the
terminology of "early/late fixation" has
been used inconsistently. Some of them
define as "early" the first 8 h[20],24
h[21],72 h[22],first week[23] or even the
first 14 days[22] or 21 days[24] post-
injury and the term "late" has been used
for periods above 2 weeks post-injury[25]
or as long as 3 months post-injury[26].
Definitive fixation in 1st week is advisable,
however can be extended to 14 days is the
majority opinion now.

Delayed Fixation

Even though the studies favoring Early
Total Care became the golden rule in
trauma surgery, there was still much
controversy. Patients were operated
between the Sth and 14th day based on
the assumption that earlier operation
would be associated with significant and
possibly life- threatening hemorrhage[27]
and hemodynamically unstable patients
were generally considered to be too
unstable to undergo even external
fixation[28].In real life, delayed fixation
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can be due to medical complications,
unstable patients unable to operate on or
transfer to a specializedCentre, unavailable
senior surgeon, unavailable operating staff
and operating rooms.Delayed fracture
fixation creates operative difficulties: scar

References

tissue, callus formation, inability toobtain
anatomic reduction and need for more
extensile approaches. Mears et al. found
thatdelayed surgery of more than 11 days

quality of reduction is strongly related to
theage of the patient, the above 70 year-
old havingpoorer reductions and more
intra-articular damage[29].

was related tosignificantly fewer
anatomical reductions[29]. Alsothe

1. Katsoulis E, Pape HC, Giannoudis PV. Shock-room management
of pelvic ring lesions. Eur J Trauma 2005;31(3):222— 30.K

2. Malgaigne JF (1847) Traite des fractures et des luxations,2
volumes.

3. Pohlemann T, Bosch U, Gansslen A, Tscherne H. The Hann- over
experience in management of pelvic fractures. Clin Orthop Relat
Res 1994;(305):69—80.

4. American College of Surgeons. Advanced Trauma Life Support
for Doctors. Instruc- tor Course Manual. Chicago (IL): the College;
1997. p. 206-9.

S. Bottlang M, Krieg JC, Mohr M, Simpson TS, Madey SM.
Emergent management of pelvic ring fractures with use of circum-
ferencial compression. ] Bone Joint Surg Am 2002;84(Suppl 2):43-
7.

6. Simpson T, Krieg JC, Heuer F, Bottlang M. Stabilization of pelvic
ring disruptions with a circumferencial sheet. ] Trauma
2002;52:158-61.

7. Reimer BL, Butterfield SL, Diamond DL, Young JC, Raves J],
Cottington E, et al. Acute mortality associated with in- juries to the
pelvic ring: the role of early patient mobilization and external fixa-
tion. ] Trauma 1993;35:671-7.

8. Burgess AR, Eastridge BJ, Young JW, El- lison TS, Ellison PS Jr,
Poka A, et al. Pelvic ring disruptions: effective classifica- tion system
and treatment protocols. ] Trauma 1990;30:845-56.

9.Poka A, Libby E. Indications and tech- niques for external
fixation of the pelvis. Clin orthop 1996;(329):54-9.

10. Gylling SF, Ward RE, Holcroft JW, Bray TJ, Chapman MW.
Immediate external fixation of unstable pelvic fractures. Am J Surg
1985;150(6):721-4.

11. Kellam JF. The role of external fixation in pelvic disruptions.
Clin Orthop 1989; (241):66-82.

12. Slatis P, Karaharju EO. External fixation of unstable pelvic
fractures: experience in 22 patients treated with trapezoid com-
pression frame. Clin Orthop 1980;(151): 73-80.

13. Trafton PG. Pelvic ring injuries. Surg Clin North Am
1990;70:655-69.

14. Wild JJ Jr, Hansen JW, Tullos HS. Un- stable fractures of the
pelvis treated by ex- ternal fixation. ] Bone Joint Surg Am
1982;64:1010-20.

15. Mears DC. Clinical techniques in the pel- vis. In: Mears DC,
editor. External skele- tal fixation. Baltimore (MD): Williams and

Conflict of Interest: NIL

Source of Support: NIL

Wilkins; 1983. p. 342.

16. Ganz R, Krushell AJ, Jakob RP, Kuffer J. The antishock pelvic
clamp. Clin Orthop 1991;(267):71-8.

17. Tile M. Acute pelvic fractures: IL. Princi- ples of management. J
Am Acad Orthop Surg 1996;4(3):152-61.

18. Gansslen A, Giannoudis P, Pape HC. Hemorrhage in pelvic
fractures: Who needs angiography? Curr Opin Crit Care
2003;9:515-23.

19. Jones AL, Powell JN, Kellam JF, McCor- mack RG, Dust W,
Wimmer P. Open pel- vic fractures: a multicenter retrospective
analysis. Orthop Clin North Am 1997;28 (3):345-50.

20. Latenser BA, Gentilello LM, Tarver AA, et al. Improved
outcome with early fixation of skeletally unstable pelvic fractures. J
Trauma 1991;31(1):28—31.

21. Plaisier BR, Meldon SW, Super DM, Malangoni MA.
ImprovedXoutcome after early fixation of acetabular fractures.
Injury 2000;31(2):81—4.

22. Cole JD, Bolhofner BR. Acetabular fracture fixation via a
modified Stoppa limited intrapelvic approach. Description of
operative technique and preliminary treatment results. Clin
Orthop Relat Res 1994;(305):112—23.

23. Browner BD, Cole JD, Graham JM, et al. Delayed posterior
internal fixation of unstable pelvic fractures. ] Trauma
1987;27(9):998—1006.

24. Matta JM, Tornetta ITI P. Internal fixation of unstable pelvic ring
injuries. Clin Orthop Relat Res 1996;(329):129—40.

25. BruetonRN. Areviewof40acetabularfractures:theimpor- tance of
early surgery. Injury 1993;24(3):171—4.

26. Johnson EE, Matta JM, Mast JW, Letournel E. Delayed
reconstruction of acetabular fractures 21—120 days follow-Xing
injury. Clin Orthop Relat Res 1994;(305):20—30.

27. Goldstein A, Phillips T, Sclafani SJ, et al. Early open reduc- tion
and internal fixation of the disrupted pelvic ring. ] Trauma
1986;26(4):325—33.

28. Riemer BL, Butterfield SL, Diamond DL, et al. Acute mor- tality
associated with injuries to the pelvic ring: the role of early patient
mobilization and external fixation. ] Trauma 1993;35(5):671—S5.
29. Mears DC, Velyvis JH, Chang CP. Displaced acetabular frac-
tures managed operatively: indicators of outcome. Clin Orthop
Relat Res 2003;(407):173—386.

How to Cite this Article

Prasad AS, Rishi R. History of Pelvi-Acetabular Fracture Treatment.
Trauma International May - Aug 2016;2(2):17-19

19| Trauma International | Volume 2 | Issue 2 | May - Aug 2016 | Page 17-19



	Page 1
	Page 2
	Page 3

