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Background: This prospective study done at Addis Ababa UnivgrsMedical Faculty,
Department of Radiology, Tikur Anbessa Hospital wasied at determining the causes,
magnitude, radiological and Clinical patterns ofjendimb fractures in adults in a half- year
period from March to August 2007.In Addis Ababa \nsity, fractures are managed both
conservatively and operatively, but for lack of langs or expertise, patient which should have
been treated surgically are managed conservataredystay very long (average hospital stay of
11 days) in the Hospital. Such knowledge helpslaa pn the management of the fractures and
resource-recruitment. .

Methods: This was a half-year cross-sectional higher institu based study of 422 adult
patients with major fracture/s on the limbehe study included all the major limb trauma
patients who attended the 'surgical' and orthopEdiergency department of T.A.U.H and had
fracture at the same time. Data collection reld®dadiological variables was done by the
research team to help reduce inter-observer maasuatevariability. “Difficult” patterns were
discussed further.
Results: During the study period there were a total of 42thapedic adult patients who
sustained a major fracture of their limbs. Mean age 35 years with a male to female ratio was
3:1. Pathological fractures were encountered antyb (0.5%) patients. Nearly half (202, 48%)
of the traumatic fractures were due to road tradficidents. The highest frequency of fracture
occurred on the femur (68, 15%), tibiofibular boij@3, 14%) and the humerus (61, 13.5%). A
little less than half (44.1%) half of the femurdtares were in the proximal one-third and about
half of the tibiofibular fractures were in the dilsthird. Transverse fracture pattern was seen in
about half of the fractures. Compound fracture aezlin 90 (21.3%) of the cases. Thirty four
(7.6) of the fractures involved the hand and onB (2.9%) involved the foot bones.
Conclusion: The very high proportion of closed long bone shedttures in a center with
limited number of beds compels short Hospital stsing efficient operative fixations, including
SIGN interlocking nails, plates and other implantBoad traffic accidents (RTAs) were
responsible for almost half of the fractures. Maehinjuries and fall injuries were second and
third respectively. As the proportions and patteofighe leading causes of adult traumatic
fractures remained steadily high over the many s/éather similar studies published by the
author on this journal), due mutisectorial attemtshould be emphasized once again to dwindle
their burden

Introduction

Ethiopia is a country located on the Eastern patfioca. It is a predominantly Christian (63%)

developing country with a population of 74 milliand a current annual population growth rate
of 1.3% where little attention is given to injuri€l 2). Injuries constitute around a half of all
surgical emergencies (3) and were the primary reémoan emergencies hospital visit in Addis
Ababa during 1999(4). Road traffic crushes arecthramonest cause of injury in urban area in
Ethiopia with 199 fatalities per 10,000 licensetiiees per year (5,6). Thus identification of the
condition as one priority area coupled with effeeteand efficient resource allocation, health
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policy and management would make a difference éndiagnostic and therapeutic perspective
of major limb trauma and orthopedic emergencies.

Fractures may occur under a variety of clinicatwmnstances. Most commonly, a fracture is the
result of a large force acting acutely on an otligewiormal bone, and disrupting the normal
bony architecture. According to the 1996 world Hearganization report (WHO) injury ranks
fifth among all causes of death and accountingsf@®o of all mortality worlds wide (7). It is a
leading cause of death and disability for peopléenrs5 years in the industrialized world (8,9).
These rates are declining in developed countrigsifjuries are important and a largely
neglected health problem in developing countrigs (9

Fractures involving the long bones in adults sholodd described using certain universally
accepted descriptive conventions (10). Transvenragtures are those that run at right angles
orthogonal to the long axis of the affected bonkligie fractures, cross the shaft at an angle. If
the inciting injury involved significant torsion,spiral fracture may occur; the fragments created
by a spiral fracture are often very sharp and goinand may cause significant soft tissue injury.
Any fracture that divides the bone into more thao tseparate fragments is said to be
comminuted; the degree of comminution is often diyerelated to the force of the injury.
Although it may seem obvious, the location of trecfure should be described in precise terms.
In general, the location of fractures involving thleaft of a long bone can be described by
dividing the shaft into thirds (proximal, middleycadistal), and placing the injury by reference
to this division (e.g. 'junction of the proximaldcamiddle third of the shaft', 'mid-shaft’).The type
of fracture is important. Clinically, perhaps theshimportant feature of a fracture dictating its
management is the distinction between open frast(inewhich the overlying skin is disrupted
and the fracture is connected with the outsiderenment) and closed fractures (in which the
overlying skin is intact). This distinction is uglyabest made on clinical grounds, although
subtle radiological clues, such as gas in the adjagoft tissues, may suggest previous transient
exposure of the bone to air in the absence of aisvatinical evidence. Fractures extending right
across a bone (i.e. involving 'both cortices' ragiaphically) are called complete fractures.
Similarly, fractures that do not extend all the ve&yoss the bone are referred to as incomplete.

Our study at “Tikur —Anbesa” university Hospital @med at determining the volume and
categories of major limb trauma requiring emergetregtment and the relative incidence of
specific fractures.

A prospective study of the incidence of fracturehia adult population of Edinburgh, related to
age and gender. Over a two-years period ,15293sadd?8 males and 7865 females, sustained
a fracture .There was a higher incidence of frastun men than women in all age groups from
15 to 49 years. The total male incidence is bimod#h peaks at 20 to 24 years and 90 to 94
years. Females had a smaller peak from 20 to 24 ye#h a steady increase later from 46 at 40
to 44 years to 774 per 10 000 population per anmufemales aged 90 to 94 years. Under the
age of 35 years males are 2.9 times more likegusiain a fracture than females .Over the age
of 60 years females are 2.3 times more likely &tan a fracture. As regards hip fractures there
was no significant gender difference from 15 toy@@rs, with zero to five cases per 10 000
population per annum. Over 60 years the incidense m both genders and the common odds
ratio from 60 to 94 years was 1.9 more for femé&ldg.Pelvic fractures showed a similar pattern
with an overall incidence of 0 and 3 cases perd®@@bpulation per annum from 15 to 59 years.
After this age the female incidence rose from $1ocases per 10 000 population per annum,
and the male incidence from 1 to 17 cases. Thel@ncie of wrist fractures in under 40 years
was 1.4 times more likely in males. But after ttiisre is an almost linear rise for females of
about 10 cases per 10 000 population per five-ygaup. With regard of incidence of
diaphyseal fractures, in fractures of the humehnaltsthere was no obvious gender difference,
with relatively constant rates between 15 and Gfgat about 0 and 2 per 10 000 per annum.
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After 65 years the rate rose. The incidence ofdorefracture was generally low (at O to 4 per
10 000 population per annum), but consistently éiglor males from 15 to 44 years. The
incidences of femoral and tibial shaft fracturedoth the rates are greatest in both the young
(15 to 34 years) and the elderly (over70) age gsolipere are minor gender differences in the
rates of elbow or knee fractures, but ankle fragusre more common in young men. In the
elderly, both ankle and proximal humeral fractuaes more common in women. Shaft fractures
were more common than end (metaphyseal) fractunsio the femur in young adults. End
fractures were more common than shaft fracturéeerforearm and tibia in all age groups, and
in the humerus and femur after the age of 35 ygagudy on epidemiology of humeral shaft
fractures was done at the Royal infirmary of Edngiw Scotland (12). They have analyzed 249
consecutive fractures of the humeral shaft treatexl a three-year period.

The fractures were defined by their AO (Association Osteosyntesis) morphology, position,
the age and gender of the patient and the mechamiismury. Analysis showed a bimodal
distribution of the fractures. The peaks were mfttird and seventh decades with the division at
50 years of age .In the under 50-year group, 70%efractures occurred in men and over two-
thirds were the result of moderate to sever trauthaer 60% of fractures occurred in middle
segment of the shaft of the humerus .In generah@easing severity of fractures as defined by
the AO type were seen consequent to more violgatyinwith 40% of fractures sustained by
pedestrians in RTAs being AO type C.Less than 10%e fractures were open.A study on
epidemiology of tibial fractures was done at they&®dnfirmary of Edinburgh, Scotland (13).
They performed an epidemiological analysis of 528ctires treated in the Edinburgh
orthopedic Trauma Unit over a three-year periode.Berage age of the patients were 37.2
years (12 to 98).There were 400 closed fracturés¥%). The average age of these patients was
35.6 years. There was an increase in severityeofrtittures with age.123 were open fractures
59.8%.Fractures of the middle and distal thirdsewretatively common. Road- traffic .accidents
(37.5%) and sport (30.9%) accounted for most tilii@physeal fractures with simple falls
causing most fractures in the elderly. The fibulaswintact in 117(22.3%) of the tibial
diaphyseal fractures. The average of the patientkis group was 30.4 years. Other study was
done on fracture of the clavicle in the adult @& Boyal Infirmary of Edinburgh, Scotland (14).
From 1988 to 1994 medical records and radiographs000 consecutive adult patients with
fracture of clavicle was analyzed. It has beemestd that fractures of the clavicle account for
1 in 20 of all fractures and 44% of all injuries ttee shoulder girdle. The incidence of all
fractures in adults over the age of 13 years reathgonstant over six years at 29.14 fractures
per 100 000 population per year. Fractures weret mmsmon in males under the age of 30
years typically as a result of a contact sportfteraan RTA .fractures in females were more
constant with age ,with a smaller peak in thos#geu30 years age. The usual mechanism of the
fracture, irrespective of site, was a direct foegmlied to the point of the shoulder such as
occurs during a fall or RTA.

Finally, knowing the magnitude, nature, pattern aitel of fractures commonly presenting to an
institution helps in planning on their treatmeryrgical Vs conservative) and it also helps in
developing an efficient system in terms of diregtiresources( implants, operating time
physiotherapy§>.

Methods

This study was a cross-sectional, institution bgsedpective study with both radiological and
orthopedic variables were reliably assessed. Thdysincluded all the major limb trauma
patients who attended the 'surgical' and orthopé&diergency department of “Black-Lion
Hospital”, B.L.H and had fracture at the same time.
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A single population and a single population proporformula, n = (Za/2)2 p (1-p) / d2, was
used to estimate the sample size. Since the igatsti didn't get such a study showing the
proportion of patients among those patients prasgmiith major limb trauma and attended the
'surgical' Emergency department of T.A.U.H to agbia conservative sample size sufficient
enough to make a valid statistical computation eoiclusion, the following assumption was
made: proportion of patients with fracture as 5@ 0.5), level of significance to be 5% £
0.05), and absolute precision or margin of errdnéd®% (d = 0.05). Computing with the above
formula gives a total sample size of 384. Consmdea 10% non-response rate would finally
make the sample size 422. Data collection relabechdiological variables were done by the
research team to help reduce inter-observer maasuatevariability. “Difficult” patterns were
discussed further. All radiographs were read byrégglogist

Those research subjects with insufficient data wetjard to important variables and data related
to research question and objective were excluded.

Operational definitions:
Adults were aged 12 years or over.

Statistical AnalysisThe data were entered; cleaned and analyzed uginigfia-2002 version 6
and MS-Excel 2007.Appropriate significance test$ end equations were also done.

Results

A total of 422 adult patients aged between 13 yéd¥s (mean = 34.96, median = 39.5, and SD.
= 15.8) who attended the surgical and orthopedipatient emergency department of “Tikur
Anbesa” University Hospital with major trauma westedied for fracture of long or short bones
over six months period from March to August, 20Bfast of the study subjects, 318(75.4%)
were males and the rest, 104(24.6%) were femalésnmanale to female ratio of nearly 3:1.
The highest age group mostly affected was betwdeB0¥ (36.5%) and the highest peak of
male to female ratio occurred in the age group betw31 to 40 years which was 5.2: 1. In all
age groups the proportion of males is higher folesgéhan for females. The majority of the
subjects 344(81.5%) were urban residents wherebs 7&{18.5%) were from rural settings.
Eighty nine (21.5%) were daily laborers, 65(15.4%)ise wives, 53(12.6%) farmers, 53(12.6%)
students, 46(10.9%) office workers, 22(5.2%) menth&2 (drivers) and others 72(17%) by
occupation . The proportion of daily laborers, $®wives and farmers and students constitute
the first three ranks respectively with the promortof males in daily laborers, farmers and
students being higher than females (P < 0.05). r&keauses responsible as to the etiology of
fracture from traumatic to none traumatic factomravidentified and nearly all the fractures
420(99.5) were due to traumatic incidents but dhi§p.5%) were due to pathological fracture
(Table-2).Road traffic accident constitutes thgdst proportion, 202(47.9%), among traumatic
causes followed by fall down accident 126(29.9 %) bBlow assaults 28(6.6%) ((Table-2)

With regard to bone involvement, the highest frespyeof fractures occurred in the femur
68(15.1%) followed by tibio-fibular 63(14%) and haras 61(13.5%) (Table -1t was evident
that upper limbs or lower limbs were included splet simultaneously. Injuries to the upper
limb alone accounted for 50.53% whereas the pragomf injury for the lower limbs was
49.42%. It was also recognized that the fracture eitner single or multiple at different sites.
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Table 1. Type of Bone Fractured in Adult Patients.

Variable Number of fractures
Humerus 61
Isolated Radius 46
Isolated Ulna 20
Combined(radio-ulnar) 37
Hand 34
Carpal 1
Metacarpal 9
Phalangeal 24
Shoulder 29
Scapula 1
Clavicle 26
Glenoid 2
Acromion 1
Femur 68
Tibial 21
Fibular 9
Combined(tibio-fibular) 63
Foot 13
Tarsal 2
Metatarsal 10
Phalangeal 1
Ankle 24
Lateral Maleoles 6
Medial Maleoles 10
Bimaleolar 7
Tibial Plafond 1
Pattela 14
Vertical 1
Tranverse 12
Distal Pole 1
Pelvic 11
lliac 1
Pubic 7
Acetabular 2
Combined 1
Total 450

Percent

Ellsi5
10.22

4.44
8.22
7.55
0.22
2.00
5.8
6.44

0.22
5.77
0.44
0.22
15.11
4.66
2.00
14.00
2.88
0.44
2.22
0.22
5.33
1.33
2.22
iLsls
0.22
3.11
0.22
2.66
0.22
2.44
0.22
iLsls
0.44
0.22
100

Table 2 Distribution of causes of fractures of patientshwedult limb fracture.

Cause Frequency
RTA 202
Fall 126
Machine 28
Blow/assault 21
Crush 10
Bullet 19
Hit by stick 13
Pathological 2
Stab 1
Total 422

Percent

47.9
29.9
6.6
5
2.4
4.5
3.1
0.5
0.2
100
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Table 3 Nature, Pattern and Specific Site of FracturesadlALimb Fractures.

Variable Number patients Percent
Nature Of Fracture
Closed 332 78.68
Compound 90 21.32
Total 422 100.0
Pattern Of Fracture

Number of fracture Percent
Complete 268 63.50
Incomplete 57 13.50
Others 97 22.98

Total 422 100.0

Specific Type Of Fracture

Number of fracture Percent
Transverse 232 54.97
Oblique 82 19.43
Spiral 11 2.60
Impacted 21 4.97
Comminuted 74 17.53
Amputated 2 0.47
Total 422 100.0

Table 4.Specific Site of Fractures of Patients with Adulinb Fracture.

Upper extremity

Variables Proximal Midshaft Distal Inta-Articular  Multiple
number % number % number % number % number %
Humerus 22 36 16 26.2 22 36 1 16 O -
Radius 3 6.5 0 - 42 913 O - 1 2.1
Ulna 5 25 3 15 10 50 1 5 1 5
Radio- 3 1 7 18.9 27 729 O - 0 -
Ulnar
HAND
Main Site  Specific Site  Number % More Number %
Specific
Site
CARPAL  Scaphoid 1 2.9
Metacarpal First 1 2.9 Head 1 2.9
Third 3 8.8 Shaft 3 8.8
Multiple 5 14.7 Base 5 14.7
Phalanges Firist 1 2.9
Second 8 23,5 Head 6 17.6
Third 5 14.7  Shaft 10 29.4
Fourth 3 8.8 Base 9 26.4
Fifth 5 14.7
Shoulder Number %
Clavicle Outer Third 5 16.5
Middle 18 60
Third
Inner Third 3 10
Scapula Body 1 3.3
Acromion 1 3.3
Glenoid 1 383
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The proportions of fractures at a single site orltiple sites were 99.55% and 0.44%
respectively (P<0.05). Among the single site freesy227(50.4%) were in the upper limbs and
223(49.55%) in the lower limbs. However the mutigites fractures were 0.44% and 0% for
upper and lower limbs respectively . Different aats in the nature, pattern and type of fracture
were observed.The nature of the majority of fraatunoticed were closed fractures accounting
332(78.68%),compound fractures were smaller in remamd proportions only responsible for
90(21.3%) (Table 3). The pattern of the majoritytteé fractures that occurred was complete in
268(63.5). Incomplete fractures comparatively aoted smaller proportions 57(13.5%), others
were 97(22.9% (Table 3). With respect to the pattérfractures, transverse fractures stands out
the first 232(54.9%) fallowed by oblique 82(19.4&6)d comminuted 74(17.5%) at th®' and

3 place respectively among the different specifipetyof fracture Spiral fractures were
11(2.6%) and amputated fracture, 2(0.5%), accoufdedhe least proportion of patterns of
fractures .Finally side of fractures were analyaed the right side was slightly more involved
accounting 236(52.1%) as compared to the left 8ldg47.2%) and 3(0.6) had involvement of
both sides. .

This study revealed that the proximal and dis&dtiures for humerus occurred with similar
proportion, 22(36.1%) for each while mid shaft ftae accounted for 16(26%) of fracture of the
humerus. For radio-ulnar fractures the distal tiviadture, 27(73%), accounted for the majority
of fractures. The distal fractures accounted ferlé#ngest proportion, 42 (91.3%) of fractures of
the radius as compared with the proximal, 3(6.506) multiple, 1(2.2%) fracturgd able 4).
Femoral fractures were higher in proximal third80(0%)fallowed by middle third 28(41.1%)
and distal third 8(11.7%).Tibial fractures werehegin the distal third 9(42.8%) fallowed by
middle and distal third each 6(28.5%).

Table 5.Specific Site of Fractures of Patients with Aduilnb Fracture.

Lower extremity

Proximal Midshaft Distal Intra-articular Multiple

number % number % number % number % number %
Femur 30 44.1 28 41.1 8 11.7 2 2.9 0 -
Tibia 6 285 6 285 9 428 0 - 0 -
Fibula 3 333 1 16.6 5 55,5 0 - 0 -
Tibiofibular 8 12.6 12 19 43 68.2 0 - 0 -
Pattelar Site Number %

Vertical 1 7.1

Tranverse 12 85.7

Distal pole 1 7.1
Ankle Site Number %

Lat.maleolus 6 25

Med.maleeolus 10 41.6

Bimaleolar 7 29.1

Tibial plafond 1 4.1
Foot
Main Site Specific Site.  Number % More Specific Site Number %
Tarsal Calcaneos 1 7.6
Metatarsal  First 1 7.6 Head 3 27.2

Third 1 7.6 Shaft 5 454

Fifth 2 15.3 Base 2 18.1

Multiple 6 46.1
Phalangeal Third 1 7.6 Shaft 1 9.0
Pelvic iliac 1 9.0

Pubic 7 63.6

Acetabular 2 18.1

Combined 1 7.6
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Fibular fractures were higher in the distal thir@55.5%) fallowed by proximal third 3(33.6%)
and middle third 1(16.6%).Tibio-fibular fracturesese higher in the distal third 43(68.2%)
fallowed by middle third12(19%) and proximal thiB{12.6%) The distribution of fractures
with regard to the specific sites of the bonedlustrated in (Tables 5).

Discussion

This study revealed that out of the 422 study pigints, the majority of people who sustained
injury and presented with fracture were residingiiban (Chi-square = 167.7, P < 0.001). This
is mainly due to the fact that this study was don@ddis Ababa and the majority of trauma
cases who will come to Tikur Anbesa Hospital asgdiaeg in the main city. With regard to age
and gender, (83.4%) of the trauma cases occurréideirage group below fifty years with the
male to female ratio of 3.6 (P <0.05).The highegt group mostly affected was between 21-
30y(36.5%) and the highest peak of male to fematie occurred in the age group between 31
to 40 years which was 5.2: 1.This finding was samib other reports from our Hospital. In all
age groups the proportion is higher for males foafemales. This was also a consistent finding
with the prospective study of incidence of fracture the adult population of Edinburgh in
January 1999. Under 35 years of age, males wergn2e8 more likely to sustain fractures than
females (95% CI 2.7 to 3.1.). The study done ohamédic and major limb Trauma at the Tikur
Anbessa University Hospital, Addis Ababa, Ethiopetween December 2001 and November
2004 showed that males were more affected (73.8%) female (26.1%) giving a male to
female ratio 3:1 and this is also consistent with study. The study also revealed that fractures
are more common in daily laborers, house wivesaéas and students (P<0.05).

With regard to the cause of injury, road trafficcident accounted for the majority of the
traumatic causes of fracture 47.9%), (P-value<@dOMales were affected more commonly
than females with male to female ratio 2.8-1 whmlso showed similar result to other
comparable studies which showed male to female fati. The top three causes of fracture 9
Table 2) remained the same and this was noted éytwio decade analysis for trends of
disability following injury *® .Other causes of injury also showed higher mailecabn than
females which was statistically significant findirxcept for stick injury and pathological
fracture where the total number of the cases isfficgent for statistical analysis. There was only
one case of stab injury who was a female. This alss a consistence finding with the study
done in Kampala between 25 September and 11 Decerh®@7, where 35.1 % of all the
trauma cases were due to road traffic accident withigh male to female ratio (17). Similar
study done at Nigeria teaching hospital showeddhaing 349 patients with injury 137 patients
sustained R.T.A which accounted 38.8% of all igarivith high male to female ratio(18).A
study done by Mulat and et al at T.A.H also showetbng the 3822 injured patients in the
study 40% were R.T.A(4). This was also a considtading with our study. Fall down accident
was the second commonest cause of injury accou@®@Po of the total trauma in our study
and this was slightly higher to that studied in é&tig which accounted 21.4% and also was the
second commonest cause of injury and slightly lowesimilar studies and this could be due to
our relatively small sample size.

A study done on patterns of childhood fractureKlartoum disclosed that none road-accidents
accounted for 84% of the fractures mainly due tortsp domestic injuries and falls; whereas
road traffic accidents were 16% and occurred mainlypedestrians. The long bones were
affected in 91% of all fractures, the commonest &ieing the distal end of forearm 26%,
fallowed by supracondylar fracture of the humerg%olin the upper limb, left sided fractures
predominated. Open fractures constituted 9.8% @fstries (19, 20). This showed that that the
commonest cause of injury and site of injury in ladaind children is quiet differen®.
Considering the site of injury, fracture of the famtibio-fibular and humerus accounted for the
majority of the cases (X%212.1, P< 0.001).Injuries to the upper limb alomecounted
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50.4%.whereas the proportion of injury for the éswimbs was 49.55% A study done by
Elias and et al between December 2001 and Nove2®@4*? showed that upper and lower
limbs were injured in almost equal proportions,788.and 43.5% respectively. Analysis of the
nature of the fracture revealed that closed fractarere significantly more common than
compound fracture (chi-square= 138.8, P < 0.01).

Considering the pattern of fractures as completeinoomplete, there was a statistically
significant different finding. Two hundred sixtyghit were complete whereas only 57 fractures
were incomplete (%136.99, P < 0.01)Although not statistically significant, analysis tbfe
distribution of fractures with regard to bone inv@hent revealed that fracture is common on
the right side for radio-ulnagjna, Hand femur, tibio-fibular,Ankle and Foot (P>0.05). Fracture is
more common on the left side for humerus, rad@msyulder tibia, fibula andrPatellar fractures
(P>0.05).The proportion of fractures was similaroth sides for pelvic fractures.

A study done on the epidemiology of humeral shafEdinburgh, Scotland (11) revealed that
most fractures (60%) occurred in the middle thifdtlee diaphysis. This study revealed a
different finding. Only 26.2% of humeral fracturescurred in mid-shaft and fractures of the
humerus occurred with the same proportion in thexipral and distal humerus which was
36.1% for each (P> 0.05).

Based on the study the following are our recommeoiaist

1. In a central set-up with limited number of bedgseld long bone fractures in adults
could be efficiently treated by internal fixatiomtérlocking intramedulary nails- e.g.
SIGN nail, plates...) there by decreasing Hospitay.st

2. As the major causes of traumatic fractures in ddualy bones are RTA, followed by fall,
machine and assaults, efforts must be strengthiengetrease the incidence.
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