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SUMMARY

Objective.
Evaluation of the functional outcome after unstable pelvic ring fractures
stabilized withinternal fixation.

M ethods.

Between January 1, 1990 and September 1, 1997 37 patients were treated
with internal fixation for unstable pelvic fracture. Demographic data, type of acci-
dent, HTI-ISS and fracture type according to Tile-classification were scored. One
patient died the day after the accident from neurological injury. A Short Form-36
health questionnaire and a form regarding functional result after pelvic trauma,
adapted from Majeed et al., were returned by 31 out of 36 patients (86%). 28
Patients (78%) were seen for physical and radiological examination.

Results.

26 Men and 11 women, with an average age of 34.7 (range 15-66) were
included. The mean | SS reached 30.4 (16-66). According to the Tile classification
there were 16 type B fractures and 21 type C. 7 Patients were treated with open
reduction and internal fixation (ORIF) of the pubic arch, 10 patients were treated
with a combination of anterior ORIF with additional external fixation to increase
the stability of the posterior ring. 19 Patients underwent internal fixation of both
anterior and posterior arch. In the remaining case percutaneous posterior screw
fixation was combined with anterior external fixation, because of estimated infec-
tious risk.

The average follow-up time was 35.6 months. Patients scored 78.6 out of
100 on the Majeed score. Remarkable was the reported chance in sexua inter-
course in 12 patients (40%). Only 12 patients (40%) did not have complaints
when sitting. On the SF-36 scales physical and social functioning, rolelimitations
dueto physical problemsand vitality werelimited compared with the averagesfor
the Dutch population. Patients treated with combined anterior and posterior inter-
nal fixation scored significantly better on both Majeed score and on the categories
physical functioning, pain, general health and social functioning compared to pa-
tients with similar fractures treated with a combination of anterior internal fixa-
tion with external fixation. At the physical examination 11, out of 28, patients
(39%) did not have any abnormality. 19 Patients (68%) were back at their original
job, which was physically demanding in 9 cases. There was a suspicion of nonun-
ion of the posterior arch in 2 patients, which could be confirmed with C.T. scan.

Conclusion.

In general, limitations in functioning are reported, even after long term fol-
low-up. In partialy unstable fractures solitary anterior fixation gives good results.
In completely unstable fractures patients treated with combined internal fixation
anterior aswell as posterior scored a better outcome compared to combined inter-
nal and external fixation. Therefore, this technique is recommended as treatment
of first choice in completely unstable fractures.



| NTRODUCTION

Pelvic fractures are uncommon injuries, occurring in 3-8.2% of all trauma
patientst. Of all pelvic fractures 46% is unstable according to Tile?. Unstable frac-
tures are the result of high-energetic trauma and occur amost only in severely
injured patients. Only very recently the evaluation of pelvic ring fractures and its
management moved from radiological and early clinical results to functional re-
sults and quality of life related issues.

Pohleman et a. devised hisown functional outcome score, measuring radio-
logical results, clinical results and socia reintegration on a 3 or 4 point scale.
After an average follow-up of 28 months they reported that 79% of Tile-B type
lesions had excellent or good result and only 27% of Tile-C type lesions had
excellent or good result although 50% of the patients healed anatomically™.

In this study we evaluated the quality of life and functional status of patients
treated with internal fixation after unstable pelvic ring fractures with two differ-
ent outcome scores. The Short Form-36 medical outcome scoreiscomposed of 36
guestions, divided into 8 categories. Oliver et a. were the first to use the SF-36
for the outcome of pelvic fractures®. They followed 55 patients from the accident
up to an average follow-up time of 2 years and reported 14% impairment in physi-
cal outcome score aswell as’5.5% impairment in mental outcome score compared
with the normal U.S. population. McCarthy et al. evaluated the outcome of 123
women with pelvic ring injuries with the SF-36 form®. They scored significantly
lower on all SF-36 scales except mental health. Miranda et a. examined 80 pa-
tients with both stable and unstable fractures, classified according to Tile classifi-
cation®. Only physical functioning in Tile A fractures and physical functioning
and bodily painin Tile-C fractures were more than 2 standard deviationsfrom the
American population data. No difference in outcome was seen between A and B/
C typefractures. Cole et al. used the SF-36 outcome score to compare it with his
own outcome score in 51 patients with completely unstable pelvic ring fractures
treated with internal fixation®. Although they do not compare his data with gen-
eral datafor U.S. population thereisalarge difference between them except in the
mental health score. The disadvantage of the scoring system that they propose, is
that it does not include sexual functioning, which is an aspect that is often re-
duced*®. Thisis the reason why we did not use his scoring system.

The second outcome score we used is afunctional grading scale devised by
Majeed et d., which is divided into 7 items’. Each item tries to determine the
functional status about a certain aspect of life. Pain, work, sitting, sexual inter-
course and standing, the latter is divided into the use of walking aids, the gait
unaided and the walking distance. They each score a number of points, which
make up thetotal score, ranging from 0-100 with 100 as most favourable outcome.
The advantage of the Majeed outcome score could be that it is shorter and there-
fore can be used more practically inaclinical setting. It also includessitting which
isaquality often limited after pelvic injuriest.



Majeed et a. used his outcome score to evaluate the result of external fixa-
tion for unstable pelvic fracturein 42 patients®. They concluded that the functional
result, measured by his outcome scale, was better than the anatomical results,
measured by criteria adjusted from Slétis and Karaharju®. Functional results im-
proved the first 18 months and were stable thereafter.

PATIENTS AND M ETHODS

Between 1 January 1990 and 1 September 1997 the department of trauma-
tology of the Leiden University Medical Center reviewed 38 patients with unsta-
ble pelvic ring fractures treated by internal fixation techniques. Type of injury,
degree of shack, HTI-1SS and type of operation were scored from patient’s charts.
The fractures were classified according to the Tile classification.

All patients but one patient were treated with internal fixation of the pubic
arch, in several cases combined with external or internal fixation of the sacrum/
sacroiliac joint. Most patients with symphysis disruption or fractures of the supe-
rior rami close to the symphysis were treated with AO DC-plate(s). More lateral
fractures of the pubic bone were treated either with AO-reconstruction plate or
transpubic screws. Because of a urethra disruption with a high risk of infection,
one patient was treated with internal fixation of the posterior arch combined with
external fixation of the pubic bone.

When treated by internal fixation fractures of the sacrum and ilium and sac-
roiliac disruptions were stabilized with canulated titanium screws (Biomet®) af -
ter either open or closed reduction. Ten patients were treated with anterior inter-
nal fixation combined with external fixation of the posterior arch, using an ante-
rior external frame applying compression posteriorly by indirect means, in six pa-
tients for type B fractures and in four patients for type C fractures. Seven Pa-
tients, all but onewith type B fractures, did not require stabilization of the posterior
ring.

The patients were sent a questionnaire based on the items of the functional
score of Majeed and the Dutch tranglation of the MOS SF-36. They were aso
invited for physical examination and radiological follow-up with anterior-poste-
rior, inlet/outlet views of the pelvis.

Majeed has devised afunctional outcome measurefor pelvicringinjuries’. It
consists of seven questions, each with four to six answers possible, see table 1.
The categories are pain, work, sitting, sexual intercourse and standing, which is
subdivided into the use of walking aids, gait unaided and walking distance. Not all
items have the same impact, especialy pain and work have a higher impact. The
guestions aretransposed to a0-100 range, similar to the SF-36 score. Although not
validated for the general population, it combines both the ability to function of the
whole patient as specific local findings, using objective findings. One patient re-
fused to answer the question about sexual intercourse.

Thetranslation of the SF-36 has been validated for the Dutch populationin a
group of 1063 persons, with Cronbach’s al pha and test-retest correlations similar
to theoriginal**3. The SF-36 isdivided into eight categories: physical functioning
(performing activitiesof daily life, ten questions), socia functioning (whether physical
problemsinfluenced social activities, two questions), physical and emotional role



Questions & possible answers

Points Questions & possible answers

Points

Pain

Intense, continuous at rest

Intense with activity

Tolerable, but limits activity

With moderate activity, abolished at rest
Mild, intermittent, normal activity

Slight, occasional or no pain

Work

No regular work

Light work

Change of job

Same job, reduced performance
Same job, same performance

Sitting

Painful

Painful if prolonged or awkward
Uncomfortable

Free

Sexual intercourse
Painful (or if man erection not possible)
Painful if prolonged or awkward
Uncomfortable, different to before
No complaints

0-5
10

0-4

12
16
20

Standing: Walking aids

Bedridden or almost
Wheelchair

Two crutches

Two sticks

Ore stick

No sticks

Gait unaided
Cannot walk or almost
Shuffling smell steps
Gross limp
Moderate limp
Slight Limp
Normel

Walking Distance

Bedridden or few meters
Very limited time and distance

Limited with sticks, difficult without,
prolonged standing possible

Ore hour with a stick, limited without
One hour without sticks, slight pain or limp
Normal for age and general condition

0-2

10
12

0-2

10
12

0-2

[ee]

12

Table 1. Functional scoring system adapted from Majeed




(whether either emotional or physical problems influenced work, four and three
questions respectively), mental health (questions about mental well-being , five
items), vitality (whether patients were energetic, tired or had azest for living, four
items), bodily pain (both amount of pain and limitations due to pain are scored in
two questions), general health perception (five questions about their opinion on
their health in general and expectations about it). Finally changesin health (com-
pared to 1 year ago) isan item, which is not included in any of the scores. The 36
guestionsin the SF-36 are transposed to scores reaching from 0-100, O isthe least
favorable outcome, 100 is the most favorable. Data entries missing were aver-
aged, if possible, by the method described by Ware'“.

During the physical examination muscle strength, sensibility, reflexes, walk-
ing pattern and difference in leg length were tested and scored into three catego-
ries: normal (no abnormalities), abnormal but not invalidating (only slight changein
walking pattern without limitations, muscle strength |ess than two muscle groups
with 4 out of 5 or sensibility of minor without loss of essential parts) and invalidat-
ing (severe changein walking pattern or regular use of canes/crutches/wheelchair,
muscle strength two or more muscle groups strength 4 or less, loss of protective
sengbility).

Datawas analyzed using student-t test, chi-square for small groups and cor-
rel ation-regression.

REsuLTS

During this period 37 patients, 26 men and 11 women, with an average age
of 35.1 years (range 15-66 years) were treated with internal fixation of the pelvic
ring. 23 patients sustained a maotor vehicle accident, 9 patients fell from height
and 5 patients had acrush injury. Of all patients 21 were directly transferred to the
Leiden University Medical Center and 16 were referred by other hospitals. 20
Patients had a degree 1 shock according to the ATLS®, 9 patients degree 2, 6
patients degree 3, and 1 degree 4 shock, once the circulatory status could not be
classified clearly. The average I SS was 30,4 ranging from 16 to 66.

Dataabout additional systemic or loco-regional injuriesare presented intable
2. TheTileclassification isshown in table 3. The various combinations of internal
and external fixation are shown intable 4. Of the 20 patients treated with posterior
internal fixation 5 were bilateral. One patient was declared brain dead due to mas-
sive neurological damage after surgery. There were 13 complications, 3 patients
developed an ARDS, 3 patients received treatment for an ileus, 4 patients had a
pulmonary atelectasis or pneumonia and there were 3 other complications. After
an average of 32.0 days admission to the hospital the patients were dismissed.

10 patients were re-operated after an average time of 9.3 months (range O-
24). In 5 patients osteosynthesis material was removed because of complaints of
pain, in 2 patientsinfection made it necessary to remove the osteosynthesis mate-
rial, 2 patients had a nonunion which required reoperation and in one patient the
lagscrew in the pubic bone had to be removed becauseit had penetrated the acetabu-
lum.



Systemic injury

Patients

(%)

Loco-regional

Patients (%)

Thorax
Abdomen

Spine

Circulatory shock, degree 3/ 4

Neurological or Head/neck

Upper extremity

Lower extremity

7
15
8
9
5
13
15

(19%)
(41%)
(22%)
(24%)
(14%)
(35%)
(41%)

Open fracture
Urological
Ano-rectal
Nerve

Vascular

4

6
2
8
4

(11%)
(16%)
(5%)
(22%)
(11%)

Table 2. Additional systemic and loco-regional injuries sustained by patients

After an average follow-up time of 35.6 months (range 4-84 months) 31
patients (86%) returned both Majeed outcome score and SF-36 questionnaire. 5
patients were lost to follow-up for various reasons. One patient has been admitted
to apsychiatric hospital, one patient remained in comafollowing the accident, two
pati ents moved abroad and one patient did not return the forms. Of the 31 patients

three refused physical examination or did not show up at the time of visit.

Theresults of the SF-36 questionnaire compared with average scoresfor the
Dutch population are shown in Figure 1. Except emotional role and mental health
the differences between our patients and the Dutch population are significant

(p<0.05).

Type Description Patients (%)
Incomplete disruption posterior arch

Bl unilateFr)aI “open ook"p 3 (8%)
Incomplete disruption posterior arch

B2 unilateral internal rotation, lateral 6 (16%)
compression

B3 Ibrillca(taggllete disruption posterior arch 7 (19%)
Complete disruption posterior arch

C1 unilateral P P 17 (46%)
Complete disruption posterior arch

c2 uniIaPeral, incorgpletepcontralateral 1 (3%)
Complete disruption posterior arch

C3  Hijatrally o PhonP 3 (8%)

Table 3. Fracture classification according to Tile




Internal fixation  External fixation
anterior anterior
Internal fixation posterior 19 1
External fixation posterior 10 0
No fixation posterior 7 0

Table 4. Combinations of fixation techniques of the anterior and

posterior arch. (n=37)

On the outcome scale of Majeed 12 patients (40%) reported a change in
sexual intercourse. Sitting was clearly limited with only 12 patients (39%) being
ableto sit without complaints. 24 patients (77%) did not use any walking aids and
24 patients (77%) reported a slight or no change in walking pattern. The correla-
tions between pain on SF-36 scale and Majeed scale (r=0.79) and between the
sum of the categories sitting and the 3 walking categories on the M ajeed score and

physical functioning on the SF-36 was very high (r=0.79).

There was no difference between patients treated with combined anterior
and posterior internal fixation and patientstreated with limited anterior fixationin
Majeed or SF-36 scores, but patients treated with limited anterior fixation had a
significantly higher percentage of partially unstable type B fractures (17% vs.

86%), in which a better outcome could be expected*. See Figure 2.

Walking pattern Strength Sensibility
Normal 17 (61%) 22 (79%) 20 (71%)
Abnormal but not 0 0 0
invalidating 4 (14%) 2 (7%) 6 (21%)
Invalidating 7 (25%) 4 (14%) 2 (7T%)

Table 5. Results of physical examination
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Figure 1. Outcome scores for pelvic fractures versus Dutch population. Shaded

bars: patients (n=31). Open bars: Dutch population. Asteriks: significant differences
(p<0.05)

Therewas a significant difference in outcome between patients treated with
internal fixation of both anterior and posterior arch and those treated with addi-
tional external fixation. The results are shown in Figure 2. There was no signifi-
cant difference between these groups in average age, |ISS, loco-regiona or sys-
temic injury, the follow-up time for patients treated with combined external fixa-
tion was even significantly longer than for patients treated with internal fixation.

There was a significant difference on the general health scale in the SF-36
between patients with follow-up time shorter than 12 months and those with fol-
low-up time longer than 12 months.

Theresults of the findings at the physical examination are shown in table 5.
11 Patients did not have any abnormalities at physical examination nor complaints
about urination/defecation or work. When asked about their work, 2 patients re-
ported to be unable to work and 6 patients had to change jobs because of their
injuries. 19 patients were able to work as before and 9 of them had physically
demanding work. 21 patients had no urological complaints, 3 reported increased
frequency, 2 had stress incontinence, and one had a urostomy. One patient had a
colostomy and one patient had a sphincter reconstruction by gracilis transposi-
tion®, the other 25 had no complaints about defecation.

The difference in leg length was measured clinically, 20 patients had less
than 10 mm difference, 5 patients had a difference between 10-20 mm and 2 pa-
tients had adifference larger than 20 mm. 31 patients had recently been examined
radiologically. 22 patients had no differencein leg length, 6 patients had a differ-
ence between 10-20 mm and in 3 patients the difference was larger than 20 mm.
There was no relationship between difference in leg length and outcome.



Discussion

In this study we identified 37 patients who were treated for pelvic ring frac-
tures with internal fixation, either of the anterior or the posterior arch or com-
bined internal fixation. All but one patient survived and most of them were in
reasonable condition and able to work. However several of them reported severe
limitations resulting in decreased performance and quality of life, complaints of
pain or discomfort when sitting and changes in sexual intercourse.

Pelvic ring fractures present themselves aimost only in severely injured pa-
tients, most of them with several potentially life-threatening injuries, which is
alsoreflected inthisstudy by the high average | SS of 30.4 points. Initial stabilization
and treatment is often primarily aimed at the survival of the patient and long-term
outcome is, at that moment, of secondary importance. But as the advances in
medicine, especially in the initial treatment of traumatized patients, develop the
outcome after several years and the remaining limitations of the accident should
be the main focus.

Although severa parameters for the outcome of injured patients on short
term have been established (ISS, haemodynamic instability and Tile classifica-
tion'5Y”, no study has shown a correlation between these and functional outcome
on longer term.

The two scoring systems we used in this study have a different purpose.
Because the SF-36 is rather complicated it is not the most suitable instrument to
use as a doctor when dealing with an individual patient. Therefore we evaluated
whether the scoring system of Majeed which, with only 7 questions, could be a
more suitableinstrument for this purpose. Although this scoring systemissimple, it
doesinclude the most important aspectsthat can be limited after pelvicinjury. The
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functioning

Figure 2. Technique of fixation of posterior arch versus outcome; limited anterior
fixation versus internal fixation techniques. Shaded bars: limited anterior fixation
(n=7). Open bars: posterior internal fixation (n=18). No significant differences.



fact that it doesnot include specific findings at physical examination or radiological
outcomes makesit suitable asafunctional outcomefor anindividual patient, not as
an outcome based on findings at physical examination or at radiographs. It usesthe
patients and their limitations solely as abasisfor the scoring system. When com-
paring the results of the scoring system of Majeed with the SF-36 the correlations
between pain on either score and between sitting and standing on the Majeed
score and physical functioning on the SF-36 were good. We recommend the use of
the Majeed score in a clinical setting to measure the improvement of functional
outcome after pelvic fracture, although it islimited to the physical aspect of life.

We chose the SF-36 as one of our measures for overall health since it has
been established asawell validated and reliable outcome scorefor both the Ameri-
can and the Dutch population. It is very much suitable to chart the outcome of
groups of patients and comparing these, but it isless suited for the outcome of the
individual patient in aclinical setting, because it takes some time to complete and
itisnot easy to calculate the scores. Despite the fact that it has proven itsreliabil-
ity, it has potential flaws. There may be confounding factors, such as habits, socio-
economical status or co-existing diseases, which, especially in small groups of
patients, may influencetheresults. Thereisno validated disease-specific outcome
score available for patients with pelvic ring fracture. The SF-36 does not include
sexual functioning, an aspect which is clearly more often limited in patients after
pelvic fracture than in the general population.

Several authors recommended internal fixation over conservative treatment
or external fixation'®*?, Matta et a reported superior results of internal fixation
after ashort follow-up time compared to conservative treatment and external fixa-
tion?. In this article there was a significant difference in outcome on both the
outcome score devised by Majeed and severa items of the SF-36 between pa-
tients treated with the combination of internal fixation of the anterior arch with
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Figure 3. Technique of fixation of posterior arch versus outcome. External
fixation versus internal fixation posterior arch. Shaded bars: external fixation
(n=6). Open bars: internal fixation (n=18). Asteriks: denote significant differences
(p<0.05)



external fixation of the posterior arch and internal fixation of both anterior and
posterior arch. Although the number of patients we treated is small, the differ-
enceswere large and except for the difference in follow-up time, whichisevenin
favor of patients treated with combined internal and external fixation, no other
confounding factors were found. If these differences can be confirmed in alarger,
multi-center, study it could be an important result. In partially unstable fractures
apparently satisfactory results were obtained by limited anterior internal fixation
techniques. Improvement by combined anterior and posterior techniques should be
apart of further investigation. The conclusion from this group of patients is that
internal fixation of the posterior archis superior the external fixation and isthere-
fore recommended for the treatment of unstable pelvic ring fracture.
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