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Objective: Distal radius fractures are among the most common fractures in adults. Open 
reduction and internal fixation (ORIF) using locking plates represents the standard surgical 
approach. However, factors influencing functional outcomes after surgery remain controver-
sial. This study assessed how patient characteristics, fracture type, and radiological factors 
influence functional recovery after distal radius fractures treated with locking plates.

Methods: Eighty-one patients (55 males, 26 females; mean age: 43.7 years) who underwent 
ORIF with locking plates between 2007 and 2013 were retrospectively analyzed. Functional 
outcomes were assessed using the QuickDASH, PRWE, and Modified Green and O’Brien 
scoring systems. Radiological evaluations included the Stewart and Knirk & Jupiter classifi-
cations. Spearman correlation and group comparison analyses were performed to identify 
factors associated with functional outcomes.

Results: Fracture classification significantly affected functional outcomes, with AO type 
B fractures demonstrating superior QuickDASH and Modified Green and O’Brien scores 
compared to type C fractures (p<0.05). Ulnar styloid nonunion did not affect functional 
outcomes but was associated with higher arthritis grades (p=0.039). PRWE scores were 
significantly correlated with arthritis severity, radiological reduction quality, patient age, and 
most wrist range of motion parameters (excluding pronation). Additionally, PRWE scores 
were negatively correlated with radial inclination and radial height, and positively correlated 
with ulnar variance.

Conclusion: Functional recovery following distal radius fracture surgery is influenced by 
fracture type, reduction quality, age, arthritis, and wrist mobility. Anatomical reduction and 
near-complete wrist mobility are key to optimal outcomes.
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INTRODUCTION

Distal radius fractures are among the most common trau-
matic injuries, accounting for about 17.5% of all adult frac-

tures presenting to emergency departments.[1] The pri-
mary objective of treatment is to restore joint anatomy, 
maintain alignment, and achieve optimal functional out-
comes.
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Open reduction and internal fixation (ORIF) with locking 
plates is widely utilized in managing distal radius fractures.
[2] Locking plates provide biomechanical advantages by 
maintaining fracture reduction, preserving radial height, 
and resisting forces across the fracture site.[2,3] Identifying 
the factors that influence functional outcomes helps pre-
dict prognosis, guide treatment, and plan follow-up.

While many studies confirm the effectiveness of fixation 
using locking plates,[2,3] others have examined factors af-
fecting recovery.[4] However, no clear consensus exists on 
which factors are most critical.[4,5]

This retrospective study analyzed patients treated with 
locking plates for distal radius fractures to identify factors 
linked to functional outcomes. We hypothesized that pa-
tient characteristics, fracture type, radiological parame-
ters, and wrist range of motion (ROM) would influence 
recovery. The primary outcome measure was the Patien-
t-Rated Wrist Evaluation (PRWE) score, a validated and 
reliable instrument for assessing wrist pain and function.[6]

MATERIALS AND METHODS

This retrospective study analyzed patients who underwent 
ORIF with locking plates for distal radius fractures at Kar-
tal Dr. Lütfi Kirdar Training and Research Hospital between 
2007 and 2013. All patients had at least 12 months of fol-
low-up. The study was approved by the Ethics Committee 
of the Kartal Dr. Lütfi Kırdar Hospital (Date: 19/12/2013, 
No: 89513307/1009/231) and the study was conducted ac-
cording to Helsinki Declaration. 

Of 158 surgically treated patients, 23 were excluded due 
to treatment with closed reduction with percutaneous 
pinning or external fixation. Another 22 were excluded 
for having concomitant fractures in the ipsilateral upper 
extremity, contralateral wrist, or hand, 15 lacked adequate 
radiographs, and 17 were lost to follow-up. The final anal-
ysis included 81 patients.

At presentation, patient histories were obtained, and an-
teroposterior (AP), lateral, and true lateral radiographs 
were taken. Closed reduction and short-arm casting were 
performed without anesthesia. Computed tomography 
(CT) was performed in cases of suspected intra-articular 
fractures. Surgery was indicated for patients presenting 
with more than 5 mm of radial shortening, radial incli-
nation less than 15 degrees (AP view), dorsal tilt greater 
than 15 degrees or volar tilt greater than 20 degrees (lat-
eral view), more than 2 mm of articular step-off or gap, 
a change in ulnar variance greater than 2 mm, or dorsal 
comminution.[7]

Of the 81 patients, 60 underwent volar plating, 14 under-
went dorsal plating, and seven received combined volar 
and dorsal plating through dual incisions.

Postoperative rehabilitation included early finger mobiliza-
tion, splint removal at approximately one month, initiation 
of active wrist motion, and strengthening exercises after 
six weeks. Patients were permitted to return to work af-

ter radiographic union was confirmed.

Outcome Evaluations
All patients were evaluated based on radiological and 
clinical parameters. Radiographs were obtained at pre-
sentation, after reduction, postoperatively, and at approx-
imately 45 days, 3 months, 6 months, and final follow-up, 
including the uninjured side.

At the final follow-up, patient records and clinical findings 
were reviewed to assess and document age, sex, operated 
side, hand dominance, surgical indication, injury mecha-
nism, AO/OTA fracture type, grip strength, complications, 
and the presence of ulnar styloid nonunion. Open frac-
tures and associated neurovascular injuries were evaluated 
according to the Gustilo-Anderson classification.

Volar tilt, radial inclination, radial height, and ulnar variance 
were measured and compared with the uninjured side. Ra-
diological outcomes were graded using Stewart’s system,[8] 
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Table 1.	 Patient characteristics

Variable	 Min–Max	 Mean±SD

Age (years)	 17-73	 43.73±12.12
Follow-up period (months)	 12-63	 29.35±13.96

		  n	 %
Sex	
	 Male	 55	 67.9
	 Female	 26	 32.1
Affected side	
	 Dominant	 31	 38.3
	 Non-dominant	 50	 61.7
Surgical approach
	 Volar plating	 60	 74.1
	 Dorsal plating	 14	 17.3
	 Double plating	 7	 8.6
Trauma mechanism	
	 Low-energy	 42	 51.9
	 High-energy	 39	 48.1
Grip strength
	 Operated side (kg)	 6-61	 28.88±11.12
	 Healthy side (kg)	 14-63	 38.79±11.86
	 Grip strength (%)	 26-100	 72.07±19.26
Ulnar Styloid Nonunion	
	 Absent	 50	 61.7
	 Present	 31	 38.3
Fracture classification (AO/OTA)
	 A2	 1	 1.2
	 A3	 12	 14.8
	 B1	 2	 2.5
	 B2	 3	 3.7
	 B3	 9	 11.1
	 C1	 24	 29.6
	 C2	 5	 6.2
	 C3	 25	 30.9



scoring dorsal tilt, radial inclination loss, and radial height 
loss. According to this scoring system, a score of 0 is con-
sidered an excellent result, 1–3 a good result, 4–6 a fair 
result, and 7–12 a poor result.

Post-traumatic arthritis (PTA) was graded using the Knirk 
and Jupiter classification,[9] based on joint space narrowing 
and structural changes, from stage 0 (normal) to stage 3 
(severe arthritis).

Grip strength was measured using a Jamar dynamometer 
(Asimow Engineering, Co., Los Angeles, CA, USA). Pa-
tients were seated with the shoulder relaxed, the elbow 
flexed at 90 degrees, and the forearm in a neutral position 
with slight wrist extension. Each side was tested three 
times, and the mean was recorded.

Pehlivanoğlu. Recovery After ORIF in Distal Radius 391

Table 2.	 Range of motion values of both sides

Movement (°) 	 Operated Side	 Healthy Side	 Loss*	 Recovery % *
	 Mean±SD 	 Mean±SD 	  Mean±SD 	   Mean±SD 
	 (Min–Max)	 (Min–Max)	 (Min–Max)	 (Min–Max)

Palmar Flexion	 51.5±13.9 	 70.7±5.7	 19.1±14.1	 73.1±19.3
	 (15-80)	  (60-80)	  (0-50)	 (23-100)
Dorsiflexion (Extension)	 55.6±14.5 	 70.1±6.0	 14.9±13.3	 78.8±18.5
	 (10-80)	 (60-80)	  (0-60)	 (14-100)
Supination	 75.8±9.4 	 83.4±4.0	 7.7±9.3	 90.8±11.0
	 (30-90)	 (75-90)	  (0-50)	  (38-100)
Pronation	 74.1±12.0 	 84.1±5.4	 9.9±11.8	 88.3±14.0
	 (20-90)	 (65-90)	  (0-65)	 (23-100)
Radial Deviation	 8.5±5.2 	 17.3±3.7	 9.0±5.2	 50.6±29.2
	 (0-20)	 (10-30)	  (0-20)	  (0-100)
Ulnar Deviation	 18.4±10.1 	 32.9±4.6	 14.6±9.8	 55.7±29.3
	 (0-35)	  (25-45)	  (0-40)	  (0-100)

* ‘Loss’ indicates the difference in degrees compared with the contralateral (healthy) wrist. ‘Recovery %’ represents the percentage of motion rega-
ined relative to the healthy side.

Table 3.	 Distribution of radiological measurements

Measurement 	 Preoperative 	 Preoperative 	 Postoperative 	 Postoperative 	 Healthy Side
	 (Before Reduction) 	 (After Reduction)	 (Early Phase)	 (Final Follow-up)	 Mean±SD
	 Mean±SD	 Mean±SD	 Mean±SD	 Mean±SD	 (Min–Max)
	 (Min–Max)	 (Min–Max)	 (Min–Max)	 (Min–Max)		

Volar Tilt (°) *	 -11.29±23.64 	 3.12±11.23	 5.86±5.98	 4.30±6.37	 9.06±3.55
	 (-60.0-45.0)	 (-25.7-45.0)	 (-10.0-16.0)	 (-11.2-20.0)	  (0.0-20.0)
Radial Inclination (°)	 11.80±10.06 	 19.39±6.86	 20.89±4.67	 19.39±4.95	 23.22±2.35
	 (-5.0-50.1)	  (5.0-41.8)	 (7.0-30.4)	  (5.0-28.9)	  (18.0-28.9)
Radial Height (mm)	 3.34±6.24	 8.75±3.88	 10.09±2.92	 9.00±3.37	 12.07±1.97
	 (-15.0-16.9)	 (-2.0-18.4)	 (2.0-17.1)	 (0.0-17.0)	  (7.0-16.8)
Ulnar Variance (mm)	 2.33±2.67	 0.29±1.97	 -0.64±1.44	 0.08±1.80	 -1.16±0.67
	 (-3.3-12.0)	 (-3.0-8.4)	 (-3.1-5.0)	 (-4.3-5.8)	 (-2.6-1.9)

*Negative volar tilt values indicate dorsal tilt.

Table 4.	 Distribution of functional scores

		  Min–Max	 Mean±SD

QuickDASH	 0-47.70	 17.33±15.17
PRWE	 0-52.50	 17.55±15.07
Modified Green and O’Brien	 50-100	 79.01±13.95
		  n	 %
Modified Green and O’Brien *	
	 Excellent	 28	 34.6
	 Good	 17	 21.0
	 Fair	 26	 32.1
	 Poor	 10	 12.3

* Modified Green & O’Brien categories were defined as follows — Ex-
cellent: 90–100, Good: 80–89, Fair: 65–79, Poor: <65.



The low-energy trauma fracture was classified as Type I.

Complications occurred in 12 patients (eight treated with 
volar plates, four with dorsal plates). Among those treated 
with dorsal plates, one patient developed an extensor ten-
don rupture one year postoperatively, requiring implant 
removal and tendon reconstruction. One patient experi-
enced ulnar nerve paresthesia, which was managed con-
servatively; another had intra-articular screw penetration, 
treated with implant removal at eight months; and a third 
patient with screw penetration and collapse declined fur-
ther surgery. In the volar plate cases, four patients devel-
oped carpal tunnel syndrome (three treated surgically, one 
conservatively), two experienced flexor pollicis longus 
tendon ruptures (requiring implant removal and tendon 
repair), and two had intra-articular screw-related com-
plications (with or without lunate collapse) managed by 
implant removal.

An ulnar styloid fracture was detected in 40 patients. Of 
these, nine achieved union, while 31 resulted in nonunion.

At the final follow-up, palmar flexion, dorsiflexion, supina-
tion, pronation, radial and ulnar deviation of both wrists 
were recorded, along with ROM loss and recovery per-
centages, as shown in Table 2.

Preoperative (before and after reduction), early postoper-
ative, final postoperative, and healthy-side measurements 
of volar tilt, radial inclination, radial height, and ulnar vari-
ance are presented in Table 3.

Functional evaluations using the QuickDASH, PRWE, and 
Modified Green and O’Brien scores are presented in Table 
4, with radiological and arthritis assessment results based 
on the Stewart and Knirk & Jupiter scores in Table 5.

Differences in QuickDASH (p=0.047) and Modified Green 
and O’Brien scores (p=0.036) according to fracture clas-
sification were statistically significant, favoring type B frac-
tures. Although PRWE scores showed a trend toward bet-
ter outcomes in type B fractures, the difference was not 
statistically significant. Patients with type B fractures had 
significantly better QuickDASH and PRWE scores com-
pared to those with type C fractures (p<0.05), whereas no 
significant differences were observed between type A and 
type C fractures. No significant differences in functional 
outcomes were found based on trauma mechanism (low- 
vs. high-energy) or the presence of ulnar styloid nonunion 
(p>0.05). However, ulnar styloid nonunion was associated 
with a significantly higher Knirk & Jupiter arthritis grade 
(p=0.039). Detailed results are presented in Table 6.

Spearman correlation analysis demonstrated significant 
associations between PRWE scores and arthritis sever-
ity (Knirk & Jupiter scores), radiological reduction quality 
(Stewart scores), patient age, and most ROM parameters, 
except pronation (p>0.05). Additionally, PRWE scores 
showed significant correlations with radiological parame-
ters: They were negatively correlated with radial inclina-
tion and radial height, positively correlated with ulnar vari-
ance, and not significantly correlated with volar tilt. The 
detailed correlation coefficients are presented in Table 7.
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Range of motion for both wrists was measured in three 
planes (flexion-extension, radioulnar deviation, and prona-
tion-supination) using a standard goniometer positioned at 
the joint’s center of rotation.

Functional outcomes were assessed using the Quick Dis-
abilities of the Arm, Shoulder and Hand (QuickDASH)[10] 
and PRWE[11] scores, both validated patient-reported mea-
sures. In addition, the Modified Green and O’Brien clinical 
scoring system[12] was used to evaluate pain, functional sta-
tus, ROM, and grip strength.

Statistical Analysis
Statistical analyses were performed using NCSS 2007 and 
PASS (Power Analysis and Sample Size) 2008 software 
(NCSS, LLC, Kaysville, UT, USA). Descriptive statistics 
(mean, SD, frequency, ratio, min, max) were reported. For 
non-normally distributed quantitative variables, the Man-
n-Whitney U test was used for two-group comparisons, 
and the Kruskal-Wallis test for three or more groups. The 
Mann-Whitney U test identified the group responsible for 
the difference. Within-group comparisons of non-nor-
mally distributed parameters were performed using the 
Wilcoxon signed-rank test. Categorical variables were 
compared using the Fisher-Freeman-Halton exact test. 
Spearman correlation analysis assessed relationships be-
tween parameters. Statistical significance was considered 
at p<0.01 and p<0.05 levels. Correlation coefficients were 
classified as low (Rs=0.10–0.29), moderate (Rs=0.30–
0.49), or high (Rs=0.50–1.00).[13] 

RESULTS

Eighty-one patients (55 males and 26 females; age range: 
17 to 73 years, mean age: 43.7 years) were included in this 
study. Patient characteristics are presented in Table 1.

According to the Gustilo-Anderson classification, seven 
fractures were classified as Type I and three as Type II 
open fractures. Of the open fractures, nine resulted from 
high-energy trauma, and one from low-energy trauma. 

Table 5.	 Radiological outcomes and arthritis scores

Final Follow-up	 Min–Max	 Mean±SD

Stewart 	 0-6	 1.46±1.59

		  n	 %
Stewart	
	 Excellent	 33	 40.7
	 Good	 39	 48.1
	 Fair	 9	 11.1
Knirk & Jupiter
	 0	 37	 45.7
	 1	 27	 33.3
	 2	 14	 17.3
	 3	 3	 3.7



DISCUSSION

This study examined several factors influencing the func-
tional outcomes of distal radius fractures treated with 
locking plates. The key finding was that recovery was most 
strongly determined by wrist range of motion, particularly 
ulnar and radial deviation, which showed the highest cor-
relation with PRWE scores. In addition, significant corre-
lations were observed between functional outcomes and 
radiological reduction quality, severity of posttraumatic 
arthritis, and patient age. Although AO type B fractures 
showed better short-term results than types A and C, 
preserving wrist motion and accurate reduction emerged 
as the most critical determinants of functional recovery.

AO type B fractures demonstrated better functional out-
comes compared to type A and C fractures, as reflected 
by significantly lower QuickDASH (p=0.047) and higher 
Modified Green and O’Brien scores (p=0.036). Although 
PRWE scores also favored type B fractures, the difference 
was not significant (p=0.092). These results align partially 
with the findings of Souer et al.,[14] who reported no sig-
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Table 7.	 Correlation between Stewart score, Knirk& 
Jupiter score, age, ROM, radiological measure-
ments, and PRWE scores

		  PRWE
		  r	 p

Stewart score	 0.447	 0.001†
Knirk & Jupiter score	 0.441	 0.001†
Age		 0.243	 0.030*
Flexion	 0.406	 0.001†
Extension	 0.443	 0.001†
Supination	 0.328	 0.003†
Pronation	 0.188	 0.093
Radial deviation	 0.581	 0.001†
Ulnar deviation	 0.822	 0.001†
Volar tilt	 0.014	 0.900
Radial inclination	 -0.461	 0.001†
Radial height	 -0.504	 0.001†
Ulnar variance	 0.441	 0.001†

r: Spearman’s rank correlation coefficient. *p<0.05, †p<0.01. Signifi-
cant p values are written in bold.

Table 6.	 Relationship between surgical indication, trauma type, ulnar styloid nonunion, fracture classification, and patient 
outcomes

		  n	 %	 QuickDASH	 PRWE	 Modified	 Knirk &
				    (Mean±SD)	 (Mean±SD)	 Green and O’Brien	 Jupiter
						      (Mean±SD)

Trauma Type	
	 Low-energy 	 42	 51.9	 19.22±15.17	 19.26±15.06	 79.17±14.5
	 High-energy	 39	 48.1	 15.30±15.1	 15.71±15.0	 78.85±13.4
	 p			   0.200	 0.212	 0.966
Ulnar Styloid Nonunion	
	 Absent	 50	 61.7	 16.13±15.79	 16.50±15.27	 81.20±14.31	 Grade 0: 26
							       Grade 1: 18
							       Grade 2: 6
							       Grade 3: 0
	 Present	 31	 38.3	 19.27±14.17	 19.24±14.82	 75.48±12.80	 Grade 0: 11
							       Grade 1: 9
							       Grade 2: 8
							       Grade 3: 3
	 p			   0.306	 0.293	 0.068	     0.039
Fracture Classification
	 A1	 13	 16.0	 19.21±15.66	 19.23±15.19	 82.69±12.52	 Grade 0: 10
							       Grade 1: 2
							       Grade 2: 1
	 B2	 14	 17.3	 8.88±11.85	 9.71±10.87	 86.07±10.77	 Grade 0: 7
							       Grade 1: 4
							       Grade 2: 3
	 C3	 54	 66.7	 19.07±15.33	 19.18±15.55	 76.30±14.55	 Grade 0: 20
							       Grade 1: 21
							       Grade 2: 10
							       Grade 3: 3
	 p			   0.047	 0.092	 0.036	      0.318
	 Post-hoc			   2<1,3	 2<3	 2>3	

Significant p values are written in bold.



changes in volar tilt and ulnar variance had no significant 
effect. Our findings for radial height, radioulnar inclination, 
and volar tilt were consistent, but unlike Aggarwal et al.,[22] 
we observed a strong correlation between ulnar variance 
and PRWE scores. Similar to our results, other studies 
have also highlighted the impact of ulnar variance on func-
tional outcomes.[5,13] This discrepancy may be due to dif-
ferences in patient populations or variations in assessment 
methods. We also found a significant and moderate cor-
relation between the Stewart score, reflecting radiological 
reduction quality, and PRWE scores (r=0.447, p=0.001), 
emphasizing the importance of good reduction for optimal 
functional recovery.

Many studies in the literature suggest that PTA has a lim-
ited impact on functional outcomes and is not directly as-
sociated with patient-reported outcomes (PROs).[16,24] In a 
systematic review, Lameijer et al.[25] found that while PTA 
affects clinician-reported outcomes, there is insufficient 
evidence regarding its relationship with PROs. However, 
Lameijer et al.[26] later reported that patients with PTA had 
significantly lower total MHQ and SF-36 physical function 
scores. In our study, a significant correlation was observed 
between the Knirk & Jupiter arthritis classification and 
PRWE scores (r=0.441, p=0.001), suggesting that PTA may 
indeed be associated with PROs. Nevertheless, the rela-
tionship between radiographic evidence of PTA and clinical 
outcomes remains inconclusive. These findings highlight 
the need for future research involving larger patient co-
horts and longer follow-up periods to better understand 
the long-term functional impact of PTA.

Maintaining wrist ROM is essential for sustaining daily func-
tional activities. However, studies examining the relation-
ship between wrist movements and functional outcomes 
following distal radius fractures remain limited. Yang et 
al.[27] found that wrist flexion/extension, supination, ulnar 
deviation, thumb opposition, and grip strength significantly 
affected QuickDASH scores, whereas radial deviation and 
forearm pronation did not. In our study, losses in wrist 
flexion, extension, radioulnar deviation, and supination 
were significantly associated with poorer PRWE scores, 
while pronation did not have a notable impact. Correlation 
analysis revealed that PRWE scores had the strongest as-
sociation with ulnar deviation, followed by radial deviation. 
While Yang et al.[27] identified wrist extension as the most 
influential movement, we found a moderate but significant 
correlation between wrist extension and PRWE scores. 
These differences may reflect population and treatment 
variations, as our cohort was surgically treated (81 pa-
tients), while Yang et al.[27] analyzed 138 conservatively 
treated patients using QuickDASH. Thus, further studies 
are necessary to clarify these discrepancies and better un-
derstand the relationship between wrist motion and func-
tional recovery.

Our study is one of the few investigations to compre-
hensively evaluate multiple factors influencing functional 
outcomes after distal radius fractures, incorporating de-
tailed correlation analyses. However, several limitations 
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nificant functional differences between type B and type C 
fractures at 24 months postoperatively, although type C 
fractures were associated with more early pain. In another 
study, Souer et al.[15] observed no significant differences 
in wrist function between intra-articular and extra-articu-
lar fractures treated with volar plating but noted a higher 
incidence of osteoarthritis in intra-articular fractures, 
consistent with our higher arthritis rate in type C frac-
tures. Bolmers et al.[16] also found comparable long-term 
outcomes between partial (type B) and complete (type C) 
articular fractures. The inclusion of patients treated with 
volar, dorsal, and combined plating in our study may ex-
plain discrepancies with prior research that focused solely 
on volar plating. Additionally, the relatively small sample 
size within each fracture type group may have limited the 
detection of certain differences. Overall, while type B frac-
tures tend to show early functional advantages, different 
fracture types may converge toward similar outcomes 
over time.

We found no significant difference in functional scores 
between high- and low-energy trauma groups (p>0.05), 
consistent with Lee et al.,[5] who reported no impact of 
injury mechanism at 12 months. Roh et al.[17] noted lower 
scores after high-energy trauma in the early months, but 
no difference at one year. Overall, these results suggest 
that while trauma mechanisms may affect early recovery, it 
has a limited influence on long-term functional outcomes.

Ulnar styloid fractures frequently accompany distal radius 
fractures.[18] In our study, ulnar styloid fractures occurred 
in 40 patients, none of whom underwent fixation. At 
follow-up, union was achieved in nine cases, whereas 31 
cases (38.3%) resulted in nonunion. Previous studies have 
demonstrated that the presence of an ulnar styloid frac-
ture or subsequent nonunion does not significantly affect 
functional outcomes.[4,19-21] Consistent with these findings, 
we found no statistically significant difference in functional 
outcomes between patients with and without ulnar styloid 
nonunion (p>0.05). However, patients with nonunion had 
a higher incidence of PTA, according to the Knirk & Jupiter 
classification (p<0.05). Moreover, correlation analysis re-
vealed a significant association between arthritis severity 
and PRWE scores (r=0.441, p<0.01). Although its impact 
on function seems limited, ulnar styloid nonunion may 
contribute to PTA and warrants long-term study.	

In our study, a weak but statistically significant positive 
correlation was found between age and PRWE scores 
(r=0.243, p=0.03), suggesting that functional outcomes 
decline with age. Similarly, Chung et al.[4] reported a 
0.29-point decrease in Michigan Hand Questionnaire 
(MHQ) scores per year of age, Aggarwal et al.[22] found 
better outcomes in patients younger than 60 years, and 
Amorosa et al.[23] observed a significant negative correla-
tion between age and QuickDASH scores (r=0.27, p<0.05). 
These findings consistently highlight age as a predictor of 
poorer recovery after distal radius fractures.

Aggarwal et al.[22] reported that loss of radial height and ra-
dioulnar inclination worsened functional outcomes, while 



should be acknowledged. First, the retrospective design 
introduces inherent biases. Second, variability in follow-up 
durations among patients limited standardization and may 
have reduced the homogeneity of outcomes. Additionally, 
the heterogeneity of surgical techniques employed repre-
sents a potential source of bias when interpreting treat-
ment outcomes. Although we found significant associa-
tions between ROM and functional outcomes, we did not 
evaluate postoperative rehabilitation protocols, potentially 
overlooking an important confounding variable. Finally, the 
sample size was relatively small compared to some reports 
in the literature. Future studies with larger cohorts and 
standardized follow-up protocols are required to provide 
more generalizable conclusions.

Conclusion
In conclusion, our study demonstrated that factors such 
as fracture type, ulnar styloid nonunion, patient age, radi-
ological scores and parameters, arthritis grading, and wrist 
ROM significantly influence functional outcomes follow-
ing the surgical treatment of distal radius fractures with 
locking plates. Achieving good functional results requires 
not only an adequate reduction but also the restoration of 
near-complete wrist ROM.
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Amaç: Distal radius kırıkları, erişkinlerde en sık görülen kırıklar arasındadır. Kilitli plaklarla yapılan açık redüksiyon ve internal fiksasyon 
(ARİF), standart cerrahi yaklaşımı temsil etmektedir. Ancak cerrahi sonrası fonksiyonel sonuçları etkileyen faktörler hâlâ tartışmalıdır. Bu 
çalışmada, kilitli plaklarla tedavi edilen distal radius kırıklarında hasta özellikleri, kırık tipi ve radyolojik faktörlerin fonksiyonel iyileşme üzerine 
etkisi araştırıldı.

Gereç ve Yöntem: 2007-2013 yılları arasında kilitli plaklarla ARİF uygulanan 81 hasta (55 erkek, 26 kadın; ortalama yaş: 43.7 yıl) retros-
pektif olarak incelendi. Fonksiyonel sonuçlar QuickDASH, PRWE ve Modifiye Green & O’Brien skorları ile değerlendirildi. Radyolojik değer-
lendirmelerde Stewart ve Knirk & Jupiter sınıflamaları kullanıldı. Fonksiyonel sonuçlarla ilişkili faktörleri belirlemek için Spearman korelasyon 
ve grup karşılaştırma analizleri yapıldı.

Bulgular: Kırık sınıflaması fonksiyonel sonuçları anlamlı şekilde etkiledi. AO tip B kırıkları, tip C kırıklarına kıyasla daha iyi QuickDASH ve 
Modifiye Green & O’Brien skorları gösterdi (p<0.05). Ulnar stiloid kaynamaması fonksiyonel sonuçları etkilemedi, ancak daha yüksek artrit 
dereceleri ile ilişkili bulundu (p=0.039). PRWE skorları; artrit şiddeti, radyolojik redüksiyon kalitesi, hasta yaşı ve pronasyon hariç çoğu el 
bileği eklem hareket açıklığı parametresi ile anlamlı korelasyon gösterdi. Ayrıca PRWE skorları, radial inklinasyon ve radial yükseklik ile negatif 
ulnar varyans ile pozitif korelasyon gösterdi.

Sonuç: Distal radius kırığı cerrahisi sonrası fonksiyonel iyileşme; kırık tipi, redüksiyon kalitesi, hasta yaşı, artrit varlığı ve el bileği hareketlili-
ğinden etkilenmektedir. Anatomik redüksiyon ve el bileğinin neredeyse tam hareket açıklığının sağlanması, optimal sonuçlar için kritik öneme 
sahiptir.

Anahtar Sözcükler: Distal radius kırıkları; kilitli plak fiksasyonu; korelasyon analizi; sonuçları etkileyen faktörler; travma.

Kırık Tipi, Radyolojik Dizilim ve Hareket Açıklığı: Distal Radius Kırıklarında ARİF Sonrası 
Fonksiyonel İyileşmenin Belirleyicileri
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