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ABSTRACT ABSTRACT 
Background: Scaphoid fractures are common and account for 60-70 % of all carpal fractures. The objectives 
of this study were to determine the demographic and clinical profiles of adult patients with scaphoid fractures in 
population of District D.I.Khan, Pakistan. 
Materials & Methods: This cross-sectional study was conducted in Department of Orthopedics, Gomal 
Medical College, D.I.Khan, Pakistan from January 2015 to December 2019. Sample size was 40. Demographic 
variables were sex, age groups and time to presentation in weeks. Research variables were; cause, laterality, 
site, management options, time to union in months and presence of infection. All variables were categorical and 
analyzed by count and percentages for sample and as CI at 80% CL for proportion for population using Wilson 
score for binomial distribution.
Results: Forty patients included 34 (85%) men & 16 (15%) women, 24 (60%) in 17-30 and 16 (40%) in age group 
31-50 years. Time to presentation was ≤1 week of injury in 19 (47.5%) patients and 21 (52.5%) presented later. 
Cause was fall on out-stretched hand in 27 (67.5%) and RTA in 13 (32.5%) patients. Right hand was involved in 29 
(72.5%), left in 9 (22.5%) while bilateral in 2 (5%) patients. Site of fracture was waist in 24 (60%), proximal pole 11 
(27.5%) and distal pole 5 (12.5%) cases. Conservative treatment was done in 7 (17.50%) patients, percutaneous 
screw fixation 7 (17.50%), open reduction and internal fixation through palmar in 11 (27.50%) and though dorsal 
15 (37.50%) cases. Time to union was ≤3 in 7 (17.50%), >3-6 months 29 (72.5%), while >6 months in 4 (10%) 
patients. Presence of infection was 1/40 (2.38%). 
Conclusion: Scaphoid fractures are more common in men and younger adults and most are presented within 
a week of injury. These are caused mostly by fall on outstretched hand, involving right hand and involving waist. 
Substantial number of cases requires open reduction with internal fixation. Mostly unite in 3-6 months. 
KEY WORDS: Scaphoid Fractures; Adult; Sex; Demographic; Population; Conservative Treatment; Infection; 
Surgical Site Infection.
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all carpal fractures.4-5 In a study by Reigstad, et al., 
2,000 patients suffer from scaphoid fracture annually 
in Norway.6 
Brøndum, et al.7 and Larsen, et al.8 in municipality 
of Odense, Denmark found 8 females and 38 males 
with scaphoid fractures per 100,000 population an-
nually. In a span of 8 year they found 273 cases of 
scaphoid fracture in a population at risk of 175,000, 
which included 222 (81.32%) men and 51 (18.68%) 
women. The cause was fall in 69% cases. 
Garala, et al.9 explored 415 cases of scaphoid frac-
tures in UK from Jan. 2010 to May 2013, including 
365 (87.95%) men and 50 (12.05%) women. The 
highest incidence was for males aging 15-19 years. 
In a study by Van Tassel, et al.10 incidence of 
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1. INTRODUCTION:1. INTRODUCTION:
1.1 Background: There are eight carpal bones, 
arranged in two rows. Scaphoid spans both rows 
and articulates with four of the remaining carpal 
bones.1-3 Scaphoid fractures are more common than 
all other carpal bones and account for 60-70% of 
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scaphoid fractures was 1.47 fractures per 100,000 
person-years in US population for the period from 
2002-2006 (95% CI, 1.31-1.63). In a study by Feehan, 
et al.11 annual incidence of hand fracture was 36 per 
10,000 with 29 per 10,000 in >20 years and 61 per 
10,000 in ≤ 20 years  in British Columbia, Canada 
from May 1, 1996 to April 20, 2001. 
Scaphoid fractures usually results from low energy 
injuries, that is fall on outstretched hand or sport’s 
events. Undisplaced fractures may not be visible on 
plain x-rays and in high suspicion cases initial cast 
for two weeks may be applied.12 
Scaphoid fractures are classified in three ways: 1. 
anatomical location (proximal pole, waist and distal 
pole), 2. line of fracture (oblique or transverse), 
3. stability of fracture (stable and unstable). Waist 
fractures are more common and comprise 60-80 
% of all scaphoid fractures. Proximal pole fractures 
are almost one third and are notorious for nonunion. 
Distal pole fractures are least common.13 
The blood supply of scaphoid is from radial artery 
and is in a retrograde fashion, that’s why the proxi-
mal pole fractures are more prone to be avascular. 
Therefore proximal pole fractures should be primarily 
fixed to avoid nonunion.1,14,15

Non or minimally displaced waist scaphoid fractures 
are given six week cast. Screw fixation compared 
with cast treatment does not reduce time to fracture 
union.15

Diagnostic imaging for scaphoid fractures include 
radiographs, computed tomography and magnetic 
resonance imaging. Plain radiographs include five 
views like; 1. anteroposterior view, 2. lateral view, 
3. scaphoid view, 4. oblique view and 5. clenched 
pencil view. Scaphoid is not visible on initial radio-
graphs in about 25% patients.16 Magnetic resonance 
imaging (MRI) has specificity of 90% and sensitivity 
of 90-100% in scaphoid fractures within 24 hours of 
injury. Computed tomography (CT) has sensitivity of 
92% and specificity of 92-95% and especially helpful 
in addressing scaphoid nonunion and evaluating 
healing after scaphoid surgery.17

Treatment of scaphoid fractures depends on site, 
fracture-displacement, time since injury, patient ac-
tivity level and associated injuries. Undisplaced waist 
fracture in elderly patient without other injuries is usu-
ally treated conservatively in cast for 10-14 weeks.18 
Proximal pole fractures, more than 1 mm displaced 
fractures, especially in young athletes need surgical 
intervention.19 Closed reduction and percutaneous 
fixation with different types of cannulated screws 
under fluoroscope is nowadays gaining popularity 
because it shortens the time to union and conva-
lescence.20 Anyhow, chronic waist fractures may 
need open reduction and bone grafting along with 
stable fixation for early range of motion. Even small 
sized distal pole fractures which are neglected and 

symptomatic can be excised.21 As far as approach 
is concerned, proximal pole needs dorsal approach, 
while waist fractures need volar/ palmar approach.
Scaphoid fractures usually need long follow up, till 
union is achieved or treatment strategy is revised. 
Radiographs are taken at periodic times and evalu-
ated for union or any complications. Also hand and 
fingers range of motion are accordingly started from 
the very start to obtain maximum function at the 
earliest and to decrease complications.22 
In a study on 45 patients by Noaman, et al.23 in 2011, 
the affected side was the right side (dominant hand) 
in 32 patients whereas 13 patients had fracture of the 
nondominant left side. Cause was RTA in 23 patients, 
fall on outstretched hand in 15 patients and sport 
injuries in 7 patients. 
1.2 Objectives: The objectives of this study were to 
determine the demographic and clinical profiles of 
adult patients with scaphoid fractures in population 
of district D.I.Khan, Pakistan. 

2. MATERIAL AND METHODS2. MATERIAL AND METHODS
2.1 Design, Setting & Duration and Sampling: This 
descriptive cross-sectional study was conducted 
in the Department of Orthopedics, Gomal Medical 
College, D.I.Khan, Pakistan from January 2015 to 
December 2019. Sample size was 40 patients with 42 
fractures, selected through consecutive technique. 
One hand each was excluded in two bilateral cases 
to have same size for patients and hands. All adults 
(17-50 years) patients with scaphoid fractures were 
eligible for inclusion in the study. Scaphoid fractures 
of duration more than one year, open or associated 
with other injuries were excluded from the study. 
Sample data was collected from Orthopedic Unit, 
DHQ Teaching Hospital, D.I.Khan, Pakistan.
2.2 Conduct of Procedure: After detailed history and 
thorough examination, x-ray in three planes were tak-
en; anteroposterior, lateral and scaphoid views. Frac-
tures were classified according to site and treatment 
was planned accordingly. Treatment categorizations 
were done according to standard routines. Undis-
placed and fresh fractures in non-dominant hand of 
less active patients were treated conservatively using 
closed management with casting for 2-3 months. Per-
cutaneous screw fixation was done for fresh fractures 
of less than two weeks duration, mostly in athletes. 
Open reduction and internal fixation either through 
palmar or dorsal approach was opted for fractures 
older than two weeks. Patients who presented late 
and having displaced waist fractures were operated 
from volar side with stable screw fixation and bone 
grafting. Proximal pole fractures are more easily 
approached through dorsum. Stable fixation for early 
active motion and early return to work should be the 
aim in treatment regimens.
In surgical cases general anesthesia, pneumatic 
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tourniquet and antibiotic protocol was undertaken 
as recommended in routine. Follow-up was done 
weekly for first month, then fortnightly for next two 
months and monthly afterward till fracture union was 
achieved. At each visit, radiographs were taken to 
see for the fracture union and also for any compli-
cations.
2.3 Data Collection & Analysis Plan: There were 
three demographic variables (attributes); sex (men & 
women), age groups (17-30 & 31-50 years) and time 
to presentation in weeks (≤1, >1-4, >4-12, >12-24 & 
>24). There were six research variables (attributes); 
cause (fall on out-stretched hand & RTA), laterality 
(right, left & bilateral), site (waist, proximal pole & 
distal pole), management options (closed man-
agement with casting, percutaneous screw fixation, 
open reduction and internal fixation through palmar 
approach & open reduction and internal fixation 
with dorsal approach), time to union in months (0-3, 

>3-4, >4-5, >5-6 & >6) and presence of surgical 
site infection (yes & no). All variables were categor-
ical and were analyzed by count and percentages 
for the sample and as CI at 80% CL for proportion 
for the population using Wilson score for binomial 
distribution through an online statistical calculator 
(Statistic Kingdome).24

3. RESULTS3. RESULTS
3.1 Demographic Profile: In 40 patients of scaphoid 
fractures, the prevalence in men (80%CI 76.40-90.84) 
was higher than women (80%CI 09.15-23.06), similar 
in age group 17-30 (80%CI 49.87-69.34) and 31-50 
years (80%CI 30.66-50.13). The prevalence of time 
to presentation was similar in ≤ 1 week and > 1-4 
weeks groups. It was also similar in the other three 
groups i.e. > 4-12, >12-24 and > 24 weeks. However 
it was higher for the first two groups individually than 
the last three groups individually. (Table 3.1)

Table 3.1: Demographic profile of adult patients with scaphoid fractures in population of District 
D.I.Khan, Pakistan (n=40)

Variable Attributes
Sample statistics 80% CI of proportion

Frequency Percentage Lower Upper

Sex
Men 34 85.00 76.40 90.84

Women 06 15.00 09.15 23.06

Age groups (years)
17-30 24 60.00 49.87 69.34

31-50 16  40.00 30.66  50.13

Time to presentation 
(weeks)

≤1 19 47.50 37.68 57.52

>1-4 12 30.00 21.65 39.92

>4-12 05 12.50 07.24 20.71

>12-24 03 07.50 03.68 14.67

>24 weeks 01 02.50 00.75 07.99

Total 40 100% Population parameters

Table 3.2: Clinical profile by cause, laterality and site of fracture in adult patients with scaphoid 
fractures in population of District D.I.Khan, Pakistan (n=40)

Variable Attributes
Sample statistics 80% CI of proportion

Frequency Percentage Lower Upper

Cause 
Fall on out-stretched hand  27 67.50 57.48 76.14

RTA 13 32.50 23.86 42.52

Laterality

Right hand 29 72.50 62.70 80.52

Left hand  09 22.50 15.22 31.95

Bilateral 02 05.00 02.09 11.45

Site of fracture

Waist 24 60.00 49.87 69.34

Proximal pole 11 27.50 19.48 37.30

Distal pole 05 12.50 07.27 20.71

Total 40 100% Population parameters
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3.2 Clinical profile by cause, laterality and site 
of fracture: The prevalence of cause as fall on out-
stretched hand (80%CI 57.48-76.14) was higher 
than RTA (80%CI 23.86-42.52). The prevalence was 
highest for right hand and lowest for bilateral hands. 
The prevalence for site of fracture was higher for 
waist than proximal pole and distal pole individually. 
(Table 3.2)
3.3 Clinical profile by management options, time 
to union & rate of infection: Open reduction and 
internal fixation through palmar approach was the 
most common management option employed. The 
other three procedures had similar prevalence. The 
prevalence for time to union in months was similar 
in 0-3 and > 6 months groups. It was also similar in 
>3-4, >4-5 and >5-6 months groups. Further the 
prevalence was higher for >3-4, >4-5 and >5-6 
months groups individually than >3-4, >4-5 and 
>5-6 months groups individually. The frequency 
of surgical site infection (SSI) was 1 (2.5%, 80%CI 
0.75-7.99). (Table 3.3)

4. DISCUSSION4. DISCUSSION
4.1 Scaphoid fractures by sex: Our study showed 
that the prevalence of scaphoid fractures in men 
85% (80% CI 76.40-90.84) was higher than women 
15% (80% CI 09.15-23.06). (Table 3.1) Brøndum, et 
al.7 and Larsen, et al.8 in municipality of Odense, 
Denmark for a period from 1982-89 found 38 men 
versus 8 women with scaphoid fractures per 100,000 
population annually. In a span of 8 year they found 
273 cases of scaphoid fracture in a population at risk 
of 175,000, which included 222 (81.32%) men and 

51 (18.68%) women; like our’ study they had higher 
prevalence for men. Similar to our findings are from 
Noaman, et al.23 who reported 29 (64.44%) men and 
16 (35.56%) women out of 45 cases of ununited 
scaphoid fractures from 1998 to 2007. Zhao, et al.24 
from January 2013 to December 2017 reported 132 
patients with scaphoid fracture, including 103 (78%) 
men and 29 (22.0%) women.24

4.2 Scaphoid fractures by age groups: Our study 
showed that the prevalence of scaphoid fractures is 
similar in age group 17-30 (80% CI 49.87-69.34) and 
31-50 years (80% CI 30.66-50.13). (Table 3.1)
According to Garala, et., in UK, males aged between 
15-19 years were having highest incidence with 7,265 
cases of scaphoid fracture each year.9 In a study by 
Feehan, et al., annual incidence of hand fracture was 
36 per 10,000, with 29 per 10,000 in >20 years and 
61 per 10,000 ≤ 20 years.11 

4.3 Scaphoid fractures by time to presentation: 
In our study, the prevalence of time to presentation 
was similar in ≤1 week and >1-4 weeks groups. It 
was also similar in the other three groups i.e. >4-12, 
>12-24 and >24 weeks. However it was higher for 
the first two groups individually than the last three 
groups individually. (Table 3.1)
4.4 Scaphoid fractures by cause: In our study, the 
prevalence of cause as fall on out-stretched hand 
was 67.50% (80% CI 57.48-76.14) and was higher 
than RTA 32.50% (80% CI 23.86-42.52). (Table 3.2)
Similar to our study is report from Larsen, et al.8 in 
municipality of Odense, Denmark for a period from 
1982-89, where cause was fall in 69% and blow in 

Table 3.3: Clinical profile by management options, time to union & rate of infection in adult patients with 
scaphoid fractures in population of District D.I.Khan, Pakistan (n=40)

Variable Attributes
Sample statistics 80% CI of proportion

Frequency Percentage Lower Upper

Management 
options

Closed management with casting 07 17.50 11.13 26.44

Percutaneous screw fixation 07 17.50 11.13 26.44

ORIF through PA 11 27.50 19.48 37.30

ORIF through DA 15 37.50 28.37 47.62

Time to union 
(months)

0-3 07 17.50 11.13 26.44

> 3-4 11 27.50 19.47 37.30

> 4-5 10 25.00 17.33 34.64

> 5-6 08 20.00 13.15 29.21

> 6 04 10.00 05.14 17.74

SSI
Yes 01 02.50 00.75 07.99

No 39 97.50 92.00 99.25

Total 40 100% Population parameters

ORIF= open reduction and internal fixation, PA= palmar approach, DA= dorsal approach, SSI= surgical site infection
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28% out of 273 cases of scaphoid fracture. Unlike 
us, Noaman, et al.23 in his report published in 2011 
on 45 cases, found motor cycle accident as com-
monest cause in 23 (51.11%), followed by fall on 
outstretched hand in 15 (33.33) and sport injuries 
in 7 (15.56%) patients. 
4.5 Scaphoid fractures by laterality: In our study, 
the prevalence was highest as 72.50% (80% CI 
62.70-80.52) for right hand and lowest 5% (80% CI 
2.09-11.45) for bilateral hands. (Table 3.2)
Similar to us, Noaman, et al.23 in his report published 
in 2011 on 45 cases, found right hand in 32 (71.11%) 
patients, whereas left hand in 13 (28.89%) patients 
of scaphoid fractures. 
4.6 Scaphoid fractures by site of fracture: In our 
study, the prevalence for site of fracture was higher 
for waist 60% (80% CI 49.87-69.34) than proximal 
pole 27.50% (80% CI 19.48-37.30) and distal pole 
12.50% (80% CI 07.27-20.71) individually. (Table 3.2)
4.7 Scaphoid fractures by management op-
tions: Open reduction and internal fixation (ORIF) 
through dorsal approach was the most common 
management option employed in 37.50% (80% CI 
28.37-47.62) cases. The other three procedures had 
similar prevalence; ORIF through palmar approach 
as 27.50% (80% CI 19.48-37.30), and close manage-
ment with casting, and percutaneous screw fixation 
each as 17.50% (80% CI 11.13-26.44). (Table 3.3)
Zhao, et al.24 from January 2013 to December 2017 
reported 132 patients with scaphoid fracture, re-
quiring surgical management in 67 patients (50.8%) 
and conservative treatment in 65 (49.2%) patients. 
According to Clementson, et al.25 in 2015, non or 
minimally displaced waist scaphoid fractures are 
given six week cast.         
4.8 Scaphoid fractures by time to union: The 
prevalence for time to union in months was highest 
in >3-4 months category as 27.50% (80% CI 19.47-
37.30) and lowest in >6 months category as 10% 
(80% CI 05.14-17.74) groups. (Table 3.3)
Higher to us, Noaman, et al.23 in his report published 
in 2011 on 45 cases, found that in 43 (95.56%) of the 
cases the radiographic union was achieved in 12-16 
weeks i.e. 3-4 months. According to Clementson, 
et al. in 2015, screw fixation compared with cast 
treatment does not reduce time to fracture union.25 
Union timings depend on various factors, like time of 
injury, site/ displacement of fracture, age of patient, 
associated diseases and treatment options.22 
4.9 Scaphoid fractures by SSI: In our study, the 
frequency of surgical site infection (SSI) was 2.5% 
(80% CI 0.75-7.99). (Table 3.3)
4.10 Explanation: The results are placed for each 
group as count and percentage for sample and as 
estimated parameters in the form of confidence 
intervals (CIs) at 80% CL for population in three 

tables. The detailed results are not repeated in the 
text. The comparisons are based on CIs. If the CIs 
of the attributes (groups) of our study were overlap-
ping, we say that the prevalence is similar in these 
groups, otherwise more or less as the case may be. 
Likewise are comparisons between different studies/ 
populations in discussion section.

5. CONCLUSION5. CONCLUSION
Scaphoid fractures are more common in men and 
younger adults and most are presented within a 
week of injury. These are caused mostly by fall on 
outstretched hand, involving right hand and involving 
waist. Substantial number of cases requires open 
reduction with internal fixation. Mostly unite in 3-6 
months. 
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