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SUMMARY .

The treatment of supracondylar fractures can be by open
operativ: manipulation and fixation or Dby «closed
manipules ion alone. Thig 1is a follow-up study of
supracol. :ylar fractures of the humerus treated by closed
means at St. Francis hospital in Katete. The follow-up is
of 35 patients who were treated between 1992 and

1994 .Arcind 61 villages were visited.

Patientg were evaluated and the function of both limbs were
recordec  The uninjured elbow then acted as a control and
the two ! imbs were compared.

Of the 2Y patients followed up 32 had excellent results.

which 1g a 91.4% success rate.

The proj ot results were very encouraging and support the

concept [ treating these fractures conservatively.
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lylar fractures are among the most common fractures
red among children in Zambia. There are two main
»f treating them. These are closed(conservative)

(operative)

congervative method non operative techniques are

The arm is manipulated and immobilization is

d either with a collar and cuff, Plaster of Paris

ive tape. The method does not involve the use of

mts. In technologically advanced countries the

has been to use open or operative

»g.Nonetheless the practice in most hospitals of
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Operativ - techniques are the methods in which the fracture
is manijulated and fixed internally with gome form of
fixatior, gives the patient the benefit of using the arm

early. ''1is is the open method's wain advantage.

However t has many disadvantages. Open techniques require
sterile " heater facilities, the implants used can be very
expensiv.: and open methods have to be done by experienced
surgeong As a rule open techniques have a risk of infection
and pati mnts should have no wounds or any other source of
infectic + which may contraindicate surgery.One of the
document d long term complications is late ulnar nerve
injury attributed to the wmigration of the K-wire
(Prischaiiuk, 1992) .In order to overcome such problems,
absorbal le materials were used but the results were
disappoi'ting (Wilkin 1990). The advantage in this case was
supposer "o be that once in place absorbable implants did
not nee to be removed as 1s often the case with the
convent: nal metal implants (Botman et al, 1993).

Because f these problems, some surgeons advocated closed
manipulaiion with percutaneous fixation. In this case the
elbow is manipulated preferably under fluoroscopic guidance
without ©ening the fracture, and transfixing pins (K-wire)
are pas: 1 percutaneously.This has been the modern trend.A
method ¢ fixation with crossing of the K-wires for better
stabilit - is also described and good results were claimed

(Paradis et al,1993,Boyd,1994) .
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Kasser ... luded details of the percutaneous pinning in his
instructional course (1992) and a comparison of the
percutan-ous pinning and open reduction with fixation
showed U at the two methods carried the same morbidity and

were eqi il ly asafe (Crammer et al, 1992).

Closed ¢ chniques have the advantage of being relatively
easy to perform.All that is needed is a good general
anaesthoc: i¢, an assistant and a collar and cuff after
manipula ion to hold the fractured fragments in position.
The p1: '2dure can be performed by a relatively
inexperi nced surgeon with good results.Closed techniques
can be u »d in dirty theaters safely.The disadvantages of
the clog d techniques are that they may not always achieve

anatomic ! reduction and the patient has to keep the elbow

flexed ' a collar and cuff for at least three weeks.
The mai method of treating supracondylar fractures of the
humerus ' St Francis Hospital, Katete was the conservative

approaclh described by Jellis (1991),which he termed the
classica! method of reduction and immobilization. According
to him, rvactureg with minimal swelling may be reduced by
longitu' nal traction and backward pressure on the humeral
shaft.Wl le waintaining this traction and Dbackward
pressurs  the fracture is locked in place by flexing the

elbow tc¢ at least 110 degrees and pronating the forearm.
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This - weuvre tightens the periosteum and triceps
aponeurc.'is over the fracture posteriorly and the medial
perioste |l hinge. Holding this reduction is a balancing act
and the reduction will be lost at lesser degrees of
flexion.The reduction should be held in place by applying
a collay and cuff sling in that position. Bandaging or
Plaster of Paris cast application were not recommended as
these m.y increase the chances of venous obstruction and
a conmpartment gsyndrome developing thus the importance of
an obseiver, whether doctor, nurse or mother to make sure
that the radial pulse 1is palpable and understands the

gsignificance of continuing or increasing pain.

LITERATURE REVIEW.

There is a 1lot of literature on the management of
supracoudylar fractures of the humerus and these can be

classified in two main categories namely;

1. Conservative methods and

2. Operative methods.

Many suiJgeons still support the conservative method. Grant
H.W. et al. made a loug term follow up of children who
had supvacondylar fracture of the humerus in Scotland.
Their 1-sults show that if displacement was less than 25%
there was good results and functionally almost all did

well.
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Albuger P.P. et.al. (1992) also did a follow study of 39
children with supracondylar fracture of the humerus and
reported a 92% success rate of healing wusing the

conservalbive methods.

Echun, Watters and Bem (1991) Did a one year audit of
supracondylar fractures of the humerus in the University
Teaching Hospital. Lusaka. and the results are in favour

of the conservative approach.

St. Fra.is Hospital in Katete also had to date encouraging
results in support of the conservative method and form the

basis ot this study.
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OBJECTIVES.

The aim of this study was to follow up conservative
managem nt of supracondylar fracture of the humerus as
treated at St. Francls hospital in Katete, to ascertain the
functiol of the fractured limb at least six months to two
years «. ter discharge and determine any disability that

might have occurred since discharge.

SETTING.

This was in Katete district in chiefs Mbang'ombe and
Kawazas' areas as well as parts of Chadiza district. The

patient: fell into the St. Francis Hospital catchment area.

RATIONALE.

This project was carried out to show that the conservative
managem-nt as practiced in St. Francis gives good objective
results and should be encouraged and used as a standard

procedule.

Review of literature had shown that the closed method of
managem-nt gives good results but there had been no home
based f-llow up to evaluate such results. I hope this data
will encourage the district health specialist or general
medical officers to use it, as there will be data to prove
that the method is worth using. Its advantages are that it
is easy to master,not costly is non-invasive and 1is a

relatively safe procedure.
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PATIENTS AND METHODS.

Patients were selected from the registry of St. Francis
hospital. The first step was to collect all files on
supracondylar fractures of the humerus registered in St.
Francis hospital from 1992 to 1994. 99 case notes were
retrieved and the addresses noted down. From the hospital
number it was possible to retrieve the X-rays. Patients
whose fractures had occurred at least six months before the
commencement of the follow up and had both X-rays and case

notes were recruited into the study.

In St. Francis hospital ,Katete patients were admitted to
the surgical wards through the outpatient department and
were sent directly to the X-ray department where both the
a-p and lateral views were obtained.If there was
neurovascular damage the patient was taken to the theater
immediately. Most patients however came with a swollen limb
without neurovascular compromise and in these patients the
limb was elevated in a roller towel until the swelling had
subsided.This usually occurred within two days. In the
meantime the patient was put on a circulation observation
chart (see Appendix) The observations were done hourly or
every fifteen minutes depending on the severity and
discretion of the treating doctor.The patient was put on
the next theater list as soon as the swelling had gone
down.The operation itself is well described in " Primary

Surgery, Vol. 2. Trauma " King. (1987)
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Under <jeneral anaesthesia the elbow was manipulated
carefully and the vesult compared with the uninjured
limb.Th: position of the olecranon in relation to the
humerus was carefully noted.The amount of supination in
flexion o be achieved was guided by comparing it with the
normal 'imb. The fracture was pulled longitudinally on the
extended elbow for at least a minute while the assistant
pulled the limb in the opposite direction.This was done to
disimpact the fracture.If the fractured end moved freely
disimpartion had occurred.Medial and lateral displacement
was coirected 1if this had not already occurred during
disimpaction. Continuing the axial traction, the operator
then flexes the elbow with the right hand thumb on the
olecranon, at the same time the forearm is held in external
rotation to replace the carrying angle and thereafter
rested in pronation. If following manipulation the radial
pulse was lost the forearm was re-extended. If the pulse
returned then the loss was due to swelling of the limb and
further elevation of the limb was carried out. If the pulse
was still absent after extending the elbow, remanipulation
with prolonged traction was performed. At the end of
manipulation a collar and cuff was applied such that the
nozzles at the neck and the wrist were tight and difficult
to remove while maintaining circulation.An adhesive tape
or Plaster of Paris was applied in between the two ends

to secure the nozzles (see diagram below) .
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This was even more important in the rural setting because
the people there believe that having the collar and cuff
around the neck is enough and that it is not necessary to
have the elbow maintained in a flexed position.The M.U.A.
were done by Mr. Cairns and doctors posted to the surgical
wards, usually M.Med post graduate students from The

University Teaching Hospital.

DIAGRAM SHOWING HOW TO SECURE THE COLLAR AND CUFF.

CAE
/° ,ﬂ tight nozzle at the neck.

mid part secured
with adhesive tape
or Plaster Of Paris

-y flexed elbow.

t;ght nozzle at the wrist, but enough to allow
circulation.
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Post operatively the patient was sent for a check X-ray
This was done with the rays passing through at 90 degrees
in relation to the humerus in the antero-posterior view as
shown in the diagram below.It was important that the A-P
view was taken as indicated in the diagram. Otherwise it
was difficult to interpret the X-rays correctly.A pre-
operative X-ray is preferably taken in the same position
for easy comparison with the post operative X-ray. However
a certain degree of unavoidable bias may have been
introduced into the radiological grading due to projection

differences in the pre-operative and post-operative views.

collar and cuff. X-rays should be centered
at 90 degrees to the humerus.

-

elbow.
X-ray plate.
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A lateral view was also taken

A good reduction was achieved if there was;-

1. No angulation on the AP view.

2. No significant bowing in the lateral view.

3. The two ends of the fracture had no gap in between.
If these c¢riteria were met then the reduction was
considered satisfactory otherwise it was remanipulated.With
a satisfactory X-ray the patient was discharged on a collar
and cuff and was reviewed in three weeks. No further X-rays

were indicated only clinical assessment remained.

FOLLOW UP.

The 61 villages unfoirtunately were not clustered in one
place but widely spaced apart with a wminimum of ten
kilometers in between them. Some patients were several
villages apart, however they had to be followed up. It was
a very difficult exercise at times, as the Honda had to be
dragged uphill on occasion.On arrival at the village
permission was sought from the village head man and the
parents of the patient. The purpose of the research was
fully explained to them. Permission was easily granted when
they realized I was [ om St.Francis hospital.

Ethical issues did not arise here because no new techniques

or invasive procedures were performed.



-17-
ASSESSMENT

Assessment was done by evaluation of the grip, supination
and pronation, extension and flexion and inflammation were
looked for.As per proiorma the patients were evaluated for;
(i) . GRIP; This was achieved by asking patients to hold my
index fingers in their clenched hands while I tried to pull
my fingers off. The grading was as follows:

If I could not move my fingers off the patients grip...3

If I could only slightly move my fingers. (mildly
impaired) . ... 2

When I could wove my fingers off though I could feel the
effort of being held by the patient ................. 1

When the patient could hardly hold my fingers ........ 0

(ii) .SUPINATION AND IPRONATION; In this case the patient
with a flexed elbow 1t 90 degrees was asked to pronate
maximally from a neutral position and the angle achieved
was noted down. Then from the neutral position again the
patient was asked to supinate as much as they could and the
angle was again measured with a goniometre. The scoring is

as follows;

The patient from a neutral position could pronate and
supinate 90 degrees. (Full pronation and supination)... 3
When the patient could pronate and supinate between 90 and
60 degrees. (Partial pronation and supination) .......... 2
When the patient could pronate and supinate between 45 and

60 degrees. (Restricte | pronation and supination) ........ 1
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When the patients prouation and supination was less than
45 degrees. (Severely restricted)....... ... ... 0
EXTENSION AND FLEXION; The patient was asked to fully
extend and flex the (lbow. The range was measured with a
goniometre and noted down.

If the patient was able to move the elbow from 0 to 180

o (=Y pay =Y = Y= T I T IR 4
1f the range was from 30 to 120 degrees................ 3
When the elbow could wove from between 30 - 40 degrees to
90-120 AEULEES o+ v v et i it 2

Tn this case the range was more restricted from between 45-
60 LO 75-90 AEUTEES . vttt e e 1
Almost a fixed flexed joint with less than 15 degrees of

O A=Y U= o oA U I 0.

PAIN; This was a subjective evaluation guided by the
patients degree of ~—omplaint the pain was graded as
follows; If the patieunt complains of no pain at all..... 3
When the patient complained of pain only on palpation...2

When the elbow was painful even without any external

PrOVOCALION. e 1.
If pain was severe «nough to prevent the patient from
SLEEPANG . ¢ oot e 0

INFLAMMATION; This was a more objective observation which
was elicited by inspection the grading was as follows;
No sign of inflammation on inspection ................. 3

Superficial inflammat:on without cellulitis............. 2
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Marked inflammation with cellulitis...............-..-- 1
Obvious infection witlh PUS. . ..o v 0
The total from the above was what we termed as functional
grade abbieviated to "' gince the assessment was done for
both the upper liubs @ the fractured 1limb had its
abbreviation as "F1" and the uninjured arm was "F2"

The carrying angle was measured with a goniometre and
entered as degrees. This was abbreviated as "C" as above

nC1" was for the injured limb and "C2" for the control.
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RESULTS.

Of the 99 cases which were retrieved only 60 of them
qualified to be included in the study as the age limit was
16 years.The range was from 5 to 16 years with a mean of
11.4 years (see graph 1). Of the 60 only 35 patients were
traced others had wigrated , a group of refugees from a
nearby camp had gone back to Mozambique. Two patients were
from Lusaka and could not be followed up and one patient

had died from causes «ther than the fracture.

NEUROLOGICAL  DEFICIT; There was no patient with

neurological deficit in this series.

GRIP; All patients followed up had a normal grip

PAIN; Only one patient complained of pain during the follow
up. There was one patient who felt pain while doing
intensive manual labour. The patient however admitted that
he had fallen on the same arm several times since the

injury. All the other patients reported no pain at all.

SUPINATION AND PRONATTON; All patients seen had a full

range of movements. They all supinated and pronated fully.

EXTENSION AND FLEXION. Most of the patients seen had ranges
of movement which were normal only a few had some mild form

of impairment.



-21-
INFLAMMATION No patient 1in the series had any
inflammation. All had healed up wounds if there were any

at the time of injury.

FUNCTIONAL GRADE

The above parameters were given a score each as discussed
in the assessment section.These scores were added up and
the total score was the functional grade. For the normal
limb these added up tc 16 which was the maximum score. For
the injured limbs the r1esults were as in the table below

and graph 2 in the appendix.

functional grade number of patients
16 28
15 N 04
14 A 02
13 | 00
1é 00
11 01
10-0 00

The table and graph cloarly show that most of the patients
i.e. 32 of the 35 had a functional grade excellent (table
3 in the appendix). There were two patients with very good
results and only one had a good result. No patient had a
grade below 11 (eleven). Functionally there were no poor

results.



-22-

CARRYING ANGLE.

The carrying angles were measured and recorded. The normal
variations of carrying angles are large 0-23 degrees (Mc.
Rae 1976) and in our series emphasis was more on the
variance between the two upper limbs. A difference of 5
degrees and above was significant in that physical
deformity became apparent. The carrying angles measured
ranged from 0 to 15 degrees. Almost all had identical
carrying angles on both limbs except for 7 cases in which
the carrying angles differed by 2 to 6 degrees. The patient

with a 6 degrees variance had visible deformity.

The calculation of P was based on the student t test. The

carrying angle and the functional angles were added. The
total from both the injured and uninjured limb,which acted
as a contiol, were used to calculate the standard deviation

which in turn allowed us to calculate "P".

RADIOLOGICAL GRADE.

X-rays taken at the tiue of injury before the manipulation
under anaecsthesia (M.!J.A.) were compared with the X-rays
taken post M.U.A.Table 4 at the appendix show how grading
was done. The bigger tle number the larger the displacement
there was. This is illustrated by the graph 2a and 2b.The

graph was based on the following tables.
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PRE-OP X-RAYS POST-0OP X-RAYS
GRADE NUMBLIR OF GRADE NUMBER OF
PATIENTS. PATIENTS.
0 G 0 20
1 1 12
-
2 3 2 3
3 5 3 0
4 11 4 0
5 3 5 0
These reocults show 'hat all forms of severity were
encountei 4. lowever post operatively all had Dbeen

corrected with 20 of the 35 patient in full correction.
(grade 0) Twelve were in grade 1 and only 3 were in grade
2 which is a moderate displacement without lateral or
medial displacement (r~e table 1 in the appendix) .

Even wherc the X-rays .cemed unsatisfactory the functional
results wore good, snggesting that radiology does not

always predict functional outcome.
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DISCUSSION.

Supracondylar fractur of the humerus treated with open
methods ¢give fairly gouod results (Paradis et,al. 1993). In
a comparative study belween percutaneous pinning and open
reduction Crammer el al (1992) recommended that if
percutanenus pinning tnils then an open technique should
be employed. This in - ssence suggests that the operative
method of jpercutaneous pinning has problems in addition to
the late nlnar nerve [:ajury (prischasuk 1992) .

The clos=d manipulation is a widely accepted and
recommended procedurc and ig advocated even among the
surgeons who advocate cperative techniques (Boyd 1994) . The
problem with the manacement of supracondylar fractures of
the humerus is how t maintain the alignment following
manipulation. Malalignment should manifest itself in a
carrying angle very different from the uninjured limb at

least 6 dogrees in sone cases with visible disability.

In our series despite he non availability of fluoroscopic
guidance, the correcti n of the displacement was very good.
All forms ~f severity were encountered in the pre-operative
X-rays (graph 2a). Tl.:se had been reduced to acceptable

levels post-operatively (graph 2b) .

The carrying angles 1u the results were all equal except
in threc ~ases with a variance less than 6 degrees.
Functionally all had good function using the grading

devised for the project.
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CONCLUSION.

Our Null Hypnthesis ir that there is no difference between
the injured and uninjured limbs in terms of function and

carrying angle which showed how deformed the elbow was.

On the basis of the results P is less than 0.5. We can not
reject the Null hypotliesis and conclude that conservative
management of supracorylar fractures of the humerus with
a collar and cuff as practiced at St. Francis gave good

results.

The method is cost effective because no invasive procedures
are used and no implaits are employed which might require
removal later. A clini-al evaluation is all that is needed

for patient follow up.
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PROFORMA FOR SUPRACONDYLAR FRACTURES.

ST. FRANCIS HOSPITAL.

KATETE.
NAME . . . . o ottt e e e e e e e e e e HOSP. No....... /..
AGE ... .. e DATE OF INJURY...............
RADIOLOGICAL GRADE; PRE-M.U.A......... POST M.U.A..........

ASSESSMENT; (MARK X N THE FRACTURED SIDE)
RICHT. LEFT.
I. GRIP oo
2. SUP/PRO. e
3. EXT/FLEX. e e
4. PAIN oo e
5. INFLAMMATION .. ... . o....
TOTAL SCORE i
(FUNCTIONAL GRADE)
CARRYING ANGLE .o

ADDITIONAL NOTES;
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Table 2

..... No displacement.

..... Displacement less than one centimeter, bone ends 1in
contact.

..... Moderate displacement posteriorly, less than 2 cm
with no displacement on the lateral or medial
aspect.

..... Marked displacement posteriorly and a lateral or

medial displacement of less than 2 cm.

Gross displacement with rotation along the axis.

Fracture complete with a gap between two ends, may

be open or clos:d.
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RADIOLOGICAL GRADE FUNCTIONAL GRADE (F) CARRYING ANGLE ((

Age | PRE POST F, F, c, c, F,+C,
oP oP

11 0 0 16 16 10 10 26
12 4 1 16 16 10 10 26
11 0 0 16 16 5 5 21
11 0 0 16 16 5 5 21
B 11 1 0 16 16 9 10 25
6 11 0 0 16 16 8 8 24
7 16 1 0 16 16 5 5 21
8 13 2 0 16 16 8 8 23
9 5 5 0 16 16 5 5 21
10 14 5 0 16 16 8 10 24
11 6 0 0 16 16 5 5 21
12 16 1 0 16 16 10 10 26
13 7 1 0 16 16 8 10 24
14 9 3 1 16 16 3 3 19
%15 15 1 0 16 16 0 0 16
16 9 4 1 16 16 16 10 26
??17 16 1 0 16 16 5 5 21
118 9 1 0 16 16 8 8 24
??19 8 0 0 16 16 3 5 19
5?20 8 4 1 16 16 3 3 19
i21 9 4 1 11 16 3 3 14
22 11 4 1 16 16 15 15 31
523 10 4 2 14 16 3 5 17
{124 15 4 1 16 16 8 5 24
25 12 5 1 16 16 10 5 26
?26 9 3 0 16 16 3 3 19
0§27 14 3 1 16 16 5 5 21
;28 13 2 1 15 16 8 5 23
129 14 4 1 15 16 10 10 25
30 16 3 0 16 16 5 5 21
, 31 14 4 1 14 16 5 5 19
32 13 4 1 15 16 5 5 20
{33 12 2 2 16 16 10 10 26
34 8 4 0 16 16 5 5 21
35 12 3 0 16 16 3 3 19

; C; Fructured, F, C, Control




No. of patients

|AGE DISTRIBUTION}
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