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ABSTRACT
 

التغيُر الممكن في طول عِظام  إلقاء نظرة مبدئيّة على  الأهداف: 
الزند لدى شريحة من السعوديين.

ديسمبر  من  الفترة  في  أشهر   6 خلال  الدِراسة  تّمت  الطريقة: 
2013  حتى يونيو 2014  على متطوعين أصحاء في مستشفى 
صور  ثلاث  على  الحصول  تّم  عبدالعزيز .حيث  الملك  جامعة 
خلفية  أمامية  و  أمامية،  خلفية  خلفية،  (أمامية  لليد  أشعة 
للقبضة). المتُغيرات التي أردنا دراستها كانت طول عظمة الزّند 
مقارنة بالكعبرة في اليدين. ولعرض النتائج إحصائياً استخدمنا.

أن  المتطوعين .وجدنا  من   104 على  الدِراسة  عمل  تّم  النتائج: 
من بين 17 متطوع من المتطوعين الذين كانت عظام الزند لديهم 
)n=9; 56.2%( ، أقصر من الكعبرة  في الصورة الخلفية الأمامية

الصورة  في  الكعبرة  من  أقصر  لديهم  الزند  عظام  كانت  متطوع 
المأخوذة في وضعية القبضة بصورة واضحة إحصائياً، و7 متطوعين 
كانت لديهم الأطوال متساوية (%43.8)، ولم يوجد أي متطوع 
الزند أطول من الكعبرة .كما وجدنا  )%0( كانت لديه عظمة 
أو  طول  بنفس  الزند  عظمة  أن  إما  العينة  من  مماثلة  نسبة  لدى 
الصور  في   .(p<0.001) إحصائي بوضوح  الكعبرة  من  أطول 
الماخوذة في وضعية القبضة، التغيُر في طول الزند يقل مع التغيُر 
الصوره  بين   )p<0.001(  2.13 مطلقة  بقيمة  الرسغ  وضعية  في 
الأمامية الخلفية والخلفية الأمامية بوضوح إحصائي، كما أن التغيُر 
بين  واضحة  بصورة  يقل  اليُسرى  اليد  في  الزند  عظمة  في طول 
الصورة الخلفية الأمامية والأمامية الخلفيه بقيمه مطلقة في حدود  

.(p<0.001)1.68  بوضوح احصائي

الخاتمة: التغيُر في طول عظمة الزند في العيّنة التي تمت دِراستها 
يتوافق مع ماتم رصده في دراسات عالمية سابقة على فئات أخرى. 

Objectives: To gain preliminary insight by exploring 
ulnar variance changes in a Saudi-based sample.  

Methods: This 6-month (December 2013 to June 
2014) cross-sectional study was conducted on a 
randomly selected healthy adult volunteers with a 
sample size of 104, at King Abdulaziz University 
Hospital, Jeddah, Saudi Arabia. Posteroanterior 
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(PA), anteroposterior (AP), and PA grip views are 
taken. The variables of interest were the PA, AP, and 
PA fist measurements of both right and left wrists. 
An independent t-test was used to compare means 
between groups.

Results: A total of 104 volunteers were recruited. 
Among 17 participants who had a negative ulnar 
variance on right PA views, a significantly high 
proportion (n=9; 56.2%) maintained a negative value 
on fist views; 7 participants (43.8%) had a neutral 
ulnar variance while none (0%) had a positive value 
(p<0.001). Similarly, a significant proportion of 
participants who had neutral, or positive values on 
right PA views maintained the same values on right 
fist views (p<0.001). On radiographs of the right 
wrist, the ulnar variance decreased with a change 
in wrist position, with an absolute difference in 
magnitude of 2.13 (p<0.001) between PA and AP 
views. Similarly, the ulnar variance on the left side 
decreased significantly between PA and AP views 
(absolute difference in magnitude, 1.68; p<0.001).  

Conclusions: Ulnar variance changes in our sample 
are similar to what is reported in the literature.
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Previous clinical studies have measured ulnar 
variance (UV), which is the length of the ulna 

compared to the radius.1,2 The ulnar variance may vary 
among different individuals, and in the lifespan of an 
individual, the length of the ulna to the radius may 
change.1 A standard radiograph is required to determine 
ulnar variance.3 A posteroanterior (PA) view taken with 
the wrist in pronation position, the elbow flexed to 90 
degrees, and the shoulder abducted to 90 degrees is, in 
general, the standard view.2 Negative ulnar variance is 
an associate with Kienbock’s disease, avascular necrosis 
of scaphoid and scapholunate dissociations.3 A positive 
ulnar variance is harmful to the ulnar compartment of 
the wrist as it causes degradation and perforation of 
the triangular fibrocartilage complex and carpal bones 
cartilaginous wear (ulnar impaction syndrome).3 Mann 
et al4 reported that the association between UV and 
load attributes to the biomechanics and anatomical 
differences within individuals with different UV. The 
burden that is borne by the radius is 80% and 20% by 
the ulna with neutral ulnar variance; a positive ulnar 
variance increases the load carried by the ulnocarpal 
joint from 18% to 42%.5-7 To cover, or to solve this 
medical need, the current study was designed to gain 
preliminary insight by exploring ulnar variance changes 
in a Saudi-based sample. 

Methods. The paper presented data from prior 
related researches to our study that was conducted 
using Pubmed and Google Scholar databases. The 
study is a cross-sectional study carried out at King 
Abdulaziz University Hospital (KAUH), Jeddah, Saudi 
Arabia between December 2013 and June 2014. It 
was approved by the Biomedical Ethics Committee 

of KAUH. Any healthy, adult, health professional 
volunteer with a standard wrist, willing to participate, 
was included in the study. The exclusion criteria 
comprised the following: volunteers with a history of 
wrist pain, trauma, fracture, or any medical condition 
that affects the wrist, including osteoarthritis, or 
inflammatory arthritis. 

Wrist radiographs were undertaken using a standard 
technique. In an anteroposterior view (AP), the dorsum 
of the hand was placed against the film and the x-ray 
beam passed from the palmar to the dorsal surface. 
Whereas in a PA view, the palmar surface touched the 
film, and the x-ray beam passed from the dorsal to 
palmar surface of the wrist. For the clenched fist view, 
the same technique was applied as in the PA view of 
the wrist, except that the image was obtained during 
maximum grip. 

Variance was determined by drawing a transverse line 
at the level of the lunate fossa and a second one at the 
level of the ulnar head; the difference between both lines 
indicated the variance. Missing data were considered, 
and no imputation was performed. Complete wrist 
measurements included the ulnar variance of each 
side (right and left) on 3 radiographs, namely PA, PA 
clenched fist, and AP views (Figure 1) 

Statistical analysis. Our total sample size was 104, 
and as it is a preliminary study, the sample size was 
similar to other studies. Volunteers were randomly 
selected from the hospital’s health professional 
population. Data were collected using excel sheets, and 
the quantitative radiological measurements of the ulnar 
variance in different wrist positions were directly added 
to the sheet by a radiology resident.

Figure 1 -	Radiographs showing the A) posteroanterior (PA),  B) PA clenched fist and C) anteroposterior (AP) 
views of the right wrist demonstrate ulnar variance: vertical distance between a line drawn parallel to 
the proximal surface of the lunate facet of the distal radius (black line) and a line parallel (yellow line) 
to the articular surface.
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Data was analyzed using the Statistical Package 
for Social Sciences (SPSS Inc., Chicago, IL, USA), 
version 17.1. Descriptive statistics were computed for 
variables such as age, gender, and dominant hand. The 
variables of interest were the PA, AP, and clenched 
fist measurements of both right and left wrists. These 
measurements varied from negative to positive values. 
The relationship between the dominant hand and PA 
view was investigated using the independent t-test 
by comparing 2 means.  The test for homogeneity of 
variance was performed using Levene’s test for equality 
of variances. Statistical significance was set at p<0.05. 
Results are expressed as frequency (percentage) and 
mean ± standard deviation (SD).

Results. A total of 104 volunteers were screened 
for participation in the study. Of these, we included 
83 adults (46 women and 37 men) aged on average 25 
± 2.5 years (range 22-35 years). Seventy-six (91.6%) 
of the participants were right-handed, and ulnar 
variance did not significantly differ by handedness. 
The mean ulnar variance in the standard position (PA) 
was -0.52 ± 2.1 mm on the right side as opposed to 
-0.34 ± 1.8 mm on the left side. Changes in ulnar 
variance on different radiographic views of the wrist are 
shown in Table 1.

The correlation between right PA view and other 
views was strongly positive for fist view  (p<0.001) and 
weakly to moderately positive for right AP (p=0.001), 
left AP (p=0.015), and left fist views (p=0.001). A 
significant positive correlation was also observed between 
left PA and right fist (p<0.001), left AP (p<0008), and 
left fist views (p=0.001). A total of 74 participants had 
complete wrists measurements, and these were analyzed 
to determine changes in ulnar variance obtained with 
the wrist in different positions. Of the 17 participants 
who had a negative ulnar variance on right PA views, a 
significant proportion of participants who had neutral, 

Table 3 - Proportion of changes in ulnar variance relative to position of 
the left wrist.a

Variables Left PA P-value
Negative Neutral Positive

Totalb 14 (18.9) 51 (68.9) 9 (12.2) NA
Left AP
     Negative 11 (84.6) 23 (47.9) 5 (55.6)

0.108     Neutral 1   (7.7) 23 (47.9) 3 (33.3)
     Positive 1   (7.7) 2   (4.2) 1 (11.1)
Left fist
     Negative 10 (76.9) 5   (9.8) 0   (0.0)

<0.001c     Neutral 3 (23.1) 44 (86.3) 2 (22.2)
     Positive 0   (0.0) 2   (3.9) 7 (77.8)

AP - anteroposterior, PA - posteroanterior, NA - not applicable.
aData are presented as frequency (percent) unless otherwise specified.

bComplete measurements were available for 74 participants. Frequencies 
and percentages may not add up due to missing data.

cSignificant using a Chi-square test at the p=0.005 level.

Table 2 - Proportion of changes in ulnar variance relative to the position 
of the right wrist.a

Variables Right PA P-value
Negative Neutral Positive

Totalb 17 (23.0) 48 (64.9) 9 (12.2) NA
Right AP
     Negative 14 (93.3) 31 (66.0) 5 (62.5) 0.124
     Neutral 1   (6.7) 15 (31.9) 2 (25.0)
     Positive 0   (0.0) 1   (2.1) 1 (12.5)
Right fist
     Negative 9 (56.2) 4   (8.3) 0   (0.0) <0.001c

     Neutral 7 (43.8) 40 (83.3) 1 (11.1)
     Positive 0   (0.0) 4   (8.3) 8 (88.9)

AP - anteroposterior, PA - posteroanterior, NA - not applicable.
a Data are presented as frequency (percent) unless otherwise specified. 

bComplete measurements were available for 74 participants. 
Frequencies and percentages may not add up due to missing data. 

cSignificant using a Chi-square test at the p=0.005 level.

Table 1 - Ulnar variance on various radiographic views of the wrist.

Variables Mean (SD) in mm Range in mm

Right AP -2.60 (2.2) -7.90 - 2.60

Right PA -0.52 (2.1) -8.00 - 5.00

Right fist -0.14 (1.9) -6.00 - 4.00

Left AP -1.96 (2.6) -7.20 - 4.00

Left PA -0.34 (1.8) -7.90 - 3.60

Left fist -0.25 (1.8) -7.20 - 4.00

AP - anteroposterior, PA - posteroanterior

or positive values on right PA views maintained the 
same values on right fist views. 

Table 2 shows the other changes of ulnar variance for 
the position of the right wrist.

Table 3 shows that a positive, negative, or neutral 
ulnar variance was maintained in a significantly high 
proportion of participants on left PA and left fist views 
(p<0.001), and the other changes in relative to the 
position of the left wrist. The absolute difference in 
magnitude of ulnar variance was significant between PA 
and AP views on both right and left sides (p<0.001), 
and not significant between PA and clenched fist views 
as shown in Table 4.
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Discussion. To assess ulnar variance, we studied 3 
different views, including the PA, AP,  and fist views. 
The mean ulnar variance in our sample varied with wrist 
position, with the most negative values observed on AP 
radiographs (-2.60 ± 2.2 for the right side and -1.96 
± 2.6 for the left side). Posteroanterior radiographs 
showed a positive ulnar variance on the right (68.7%) 
and left (72.3%) sides. Similarly, on AP views a negative 
ulnar variance was observed on the right (65.1%) and 
left (50.6%) sides. Because changes in ulnar variance 
have not been previously studied in a Saudi-based 
sample, our findings are compared with those of studies 
conducted abroad. Ulnar variance measurements vary 
with forearm rotation and fist.1 Dynamic ulnar variance 
is greater than static variance with an average of 0.9 mm 
under loading and gripping conditions.6 In a study, they 
reported a progressive increase of 1.34 mm of maximum 
ulnar variance that occurred with gripping in pronation 
compared to ulnar variance with the forearm in relaxed 
pronation.6

However, wrist position has been reported to be a 
major determinant of ulnar variance.1 Ulnar variance 
decreases with maximum forearm supination while it 
increases with maximum pronation.3,8 Previous studies3 

showed that ulnar variance increased by an average of 
2.5 mm using a pronated grip view. Also demonstrated 
a relative increase in ulnar variance with grip.3 
Although most patients in our report maintained a 
positive, negative or neutral ulnar variance on different 
radiographic views, maximum supination of the forearm 
resulted in a significant decrease in ulnar variance on 
both right and left sides. The absolute differences in the 
magnitude of ulnar variance were 2.13 mm on the right 
and 1.63 mm on the left sides. 

This study, besides having a relatively small sample 
size, has all the limitations inherent to cross-sectional 
studies. Another limitation is the use of a hospital-based 
sample. Thus, our results cannot be extrapolated to the 
population of Jeddah. However, our findings provide 

a preliminary insight by exploring ulnar variance 
changes in a sample of the Saudi population, and our 
results prove that the ulnar variance is variable in our 
population similar to other societies. We recommend 
conducting larger multicenter studies to make relevant 
conclusions. 

In conclusion, our findings demonstrate that most of 
our participants had a neutral ulnar variance on PA views 
that was significantly affected by a change in forearm 
position to AP view. Conversely, there was no change 
in ulnar variance on PA grip views, similar to what has 
reported in the literature. However, this difference in 
magnitude of ulnar variance calls into the question 
the clinical significance of this difference among our 
sample, prompting us to recommend further studies 
with a larger sample to determine the implications of 
ulnar variance changes in our population. 

Acknowledgment. We would like to acknowledge the 
help of the Clinical Research Unit and the Radiology Department 
of King Abdulaziz University Hospital, Jeddah, Saudi Arabia 
for their help and to the technicians of the Radiology Department 
as well as medical students, residents, and interns for their 
assistance. 

References
  
  1.	 Afshar A, Aminzadeh-Gohari A, Yekta Z. The association of 

Kienbock’s disease and ulnar variance in the Iranian population. 
J Hand Surg Eur 2013; 38: 496-499. 

  2.	 Ng CY, McQueen MM. What are the radiological predictors 
of functional outcome following fractures of the distal radius? J 
Bone Joint Surg Br 2011; 93: 145-150. 

  3.	 Laino DK, Petchprapa CN, Lee SK. Ulnar variance: correlation 
of plain radiographs, computed tomography, and magnetic 
resonance imaging with anatomic dissection. J Hand Surg Am 
2012; 37: 90-97. 

  4.	 Amaral L, Claessens AL, Ferreirinha J, Maia J, Santos P. Does 
ulnar variance change with age and what is the influence 
of training and biological characteristics in this change? A 
short-term longitudinal study in Portuguese artistic gymnasts. 
Clin J Sport Med 2014; 24: 429-434. 

  5.	 Goldfarb CA, Strauss NL, Wall LB, Calfee RP. Defining ulnar 
variance in the adolescent wrist: measurement technique and 
interobserver reliability. J Hand Surg Am 2011; 36: 272-277.  

  6.	 Huang JI, Hanel DP. Anatomy and biomechanics of the distal 
radioulnar joint. Hand Clin 2012; 28: 157-163. 

  7.	 Bunch PM, Sheehan SE, Dyer GS, Sodickson A, Khurana B. 
A biomechanical approach to distal radius fractures for the 
emergency radiologist. Emerg Radiol 2016; 23: 175-185.  

  8.	 Sachar K. Ulnar-sided wrist pain: evaluation and treatment of 
triangular fibrocartilage complex tears, ulnocarpal impaction 
syndrome, and lunotriquetral ligament tears. J Hand Surg Am 
2012; 37: 1489-1500.   

Table 4 - Difference in magnitude of ulnar variance due to a change in 
wrist position.

Change in wrist 
position

Mean 
change

(in mm)

95% confidence interval 
of the difference

P-value

Lower Upper
Right PA to AP  2.13  1.57 2.70 <0.001
Right PA to fist -0.32 -0.66 0.02 <0.068
Left PA to AP  1.68  0.98 2.28 <0.001
Left PA to fist -0.08 -0.37 0.21 0.591

AP - anteroposterior, PA - posteroanterior 

doi: 10.1177/1753193412469173.
doi: 10.1177/1753193412469173.
doi: 10.1177/1753193412469173.
doi: 10.1302/0301-620X.93B2.25631.
doi: 10.1302/0301-620X.93B2.25631.
doi: 10.1302/0301-620X.93B2.25631.
doi: 10.1016/j.jhsa.2011.09.040.
doi: 10.1016/j.jhsa.2011.09.040.
doi: 10.1016/j.jhsa.2011.09.040.
doi: 10.1016/j.jhsa.2011.09.040.
doi:10.1097/JSM.0000000000000070.
doi:10.1097/JSM.0000000000000070.
doi:10.1097/JSM.0000000000000070.
doi:10.1097/JSM.0000000000000070.
doi:10.1097/JSM.0000000000000070.
doi: 10.1016/j.jhsa.2010.11.008. 
doi: 10.1016/j.jhsa.2010.11.008. 
doi: 10.1016/j.jhsa.2010.11.008. 
doi: 10.1016/j.hcl.2012.03.002.
doi: 10.1016/j.hcl.2012.03.002.
doi: 10.1007/s10140-015-1363-0.
doi: 10.1007/s10140-015-1363-0.
doi: 10.1007/s10140-015-1363-0.
doi: 10.1016/j.jhsa.2012.04.036. 
doi: 10.1016/j.jhsa.2012.04.036. 
doi: 10.1016/j.jhsa.2012.04.036. 
doi: 10.1016/j.jhsa.2012.04.036. 

	Title
	Authors
	Affiliation
	ABSTRACT
	Methods
	Results
	References

