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Abstract 
Distal radius fractures (DRF) are the most common type of fractures of the upper extremities with an incidence of 44% of all types of forearm 

and hand fractures. In unstable DRF, the aim of surgical treatment is to restore a functional wrist. Volar locking plate is supported in literature as 

a promising surgical method in treatment of these fractures. The aim of this study is to analyze the type and complication rate with applied volar 

locking plate, the percentage of revision surgery and the functional outcomes in a minimum of one year follow up. Material &Methods: 104 

fractures in 98 patients with a mean range of 48,5 years-old age underwent for unstable distal radius fractures with volar locking plate. The main 

cause was simple fall to an outstretched hand. In ten cases the fracture was open while in 28 cases the DRF was accompanied with ulnar styloid. 

All fractures classified by AO/OTA in A2-3 27 cases, B1-3 in 45 and C1-3 in 32 cases. The majority of patients were operated within 48-72 

hours after injury. In all cases an extended flexor carpi radialis approach was performed and a volar locking plate was applied in all DRF’s. In 

sixteen cases with base of ulnar styloid fractures, low profile locking plates were applied, while in the rest of patients Kirschner wires were used. 

Postoperatively all patients followed a standard protocol rehabilitation program with passive and active motion of fingers and wrist. Results: 

Patients were evaluated according to complication (type and rate), time to fracture union, range of motion, Visual analogue pain scale, Quick 

Dash Score and patients-rated wrist evaluation score. Complications were distinguished in major and minor. Patients under 60 years-old with 

type fracture A2-3 and B1-3 showed better range of motion and grip strength than patients over 65 years old. In cases with type fractures C1-3 

and age over 65 years old, ROM and grip strength decreased compared with the unilateral side. The percentage of complication and reoperation 

appeared more increased in type C1-3 related to the other two types of fractures. Finally the mean Quick DASH was 11,1±12,8, RPWE was 

9.8±13,6 and the range of motion was in extension 75,2±7,3, in flexion 74±8,9, in pronation 85,6±1,9, in supination 88,5±2,4 in radial deviation 

9,8±1,2 and in ulnar deviation 41,1±4,6 and grip strength was an average of 84,7% of uninjured hand. Conclusion: Unstable fractures required 

operative treatment with volar locking plate to be the gold standard in recently years. Unfortunately VPL presents postoperative complications 

related with plate and screw position with comminuted fracture or soft tissue damage which cannot be ignored, and for these reasons may be 

inadequate for all types of distal radius fractures. 
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Introduction 

Distal radius fractures (DRF) are the most common type of 

fractures of the upper extremities treated in emergency department. 

Fanuele et al(2009) reported that incidence of DRF is 125 in 

100.000, while Brogren et al (2007) presented that this type of 

fractures rises to as high as 119 in 10.000 in women of 80 years-old 

and elder [1,2]. The incidence of it accounts to 44% of all types of 

forearm and hand fractures and 20% of all fractures of skeletal 

body [3]. Huetteman et al (2018) suggested that the average cost of 

care for a distal radius fracture patient was up to eight thousand 

dollars in the United States during 2009-2015 [4]. 

Distribution of these fractures depending on age is 

bimodal. In geriatric patients especially women over 6o years old 

have a higher lifetime risk of 15% more than men in similar age 

and often associated with poor bone quality and osteoporosis, and 

occur after a low-energy accident as simple fall from standing 

height [5]. Οn the contrary, in young persons who have normal bone 

quality the fracture is a result from high energy traumas such as 

motor accident, fall from a height, and industrial impaction injuries 

and suffer from comminuted or terribly displacement fractures [6,7]. 
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Conservative treatment after closed reduction is the gold 

standard for stable distal radius fracture, involving wrist 

immobilization in a plaster of paris cast for 4-6 weeks, following 

rehabilitation program. Lafontaine et al(1989) criteria(age˃60 

years, dorsal angulations > 20°, dorsal comminution, fracture 

extension into the radiocarpal joint with intraarticular step-off more 

than 2mm, and associated ulnar fracture) characterize unstable 

DRF fracture or suggest the risk factor of unstable fracture besides 

their initial sufficient reduction [8]. The aim of surgical treatment is 

to restore radial bone articular surface, alignment of the wrist and 

to avoid osteoarthritis and functional dysfunction of the wrist [9]. 

Historically from the first surgical method with cast and 

percutaneous Kirchner wire, various surgical techniques have been 

presented as screw fixation, external fixation, internal fixation with 

plates [10]. From 2000 when volar locking plate was available for 

use in DRF’s until today, this procedure was the most popular. The 

advantage of this low profile locking plate is to achieve anatomical 

reduction of comminuted or osteoporotic DRF and to avoid 

compression and irritation of median nerve and flexor tendons, 

leading to better clinical outcomes and functional recovery. For all 

these reasons an increased use of these implants have been 

developed in hand surgery [11]. International literature presents 

studies which report postoperative complication of volar locking 

plate (VPL) fixation of distal radius fracture with statistics that 

support a large discrepancy. McKay et al(2001) reported that 

incidence of complication of VPL ranges from 6%-80%, while 

Thorninger et al(2017) in a follow-up of 3,2 years presented a 

percentage which varied from 3% to 36% [12,13]. These 

complications rate leads to secondary revision surgery which 

varied from 2% to 34% with an increased total cost of treatment 
[14,15]. 

The purpose of this study is to analyze postoperative 

complication type and rate of volar locking plate fixation for distal 

radius fracture in our institution, the percentage of revision surgery, 

and to report the functional outcomes of our cases in a minimum of 

one year follow-up. 

Material & Method 

From 1st July 2017 to 31 December 2019 all patients who treated 

for distal radius fracture at the Orthopaedic department of General 

Hospital of Heraklion-―Venizeleio‖ with a volar locking plate and 

met the criteria have been introduced in this study. Inclusion 

criteria were: I age>20 years old, II surgical procedure with open 

reduction and fixation and only volar locking plate used, III follow-

up interval at least 2 years, IV unstable distal radius fractures, V 

polytrauma. Exclusion criteria were: I age younger than18 years 

old, II patients who received any surgical treatment from another 

hospital, III corrective osteotomies, IV distal radius fracture with 

prior fixation with external fixation. The Institutional Ethical 

Committee approved this study. 

Indications for surgical treatment were a displaced distal 

radius fracture with an intra-articular step of more than 2mm, radial 

shortening more than 2mm, dorsal tilt more than15 degree, 

incongruence in distal radio-ulnar joint in preoperative x-rays or 

ct/scan and bilateral DRF. Ninety eight patients with 104 unstable 

fracture of DRF and an average age of 48,5 years old (range from 

26 to 79) were stabilized by palmar locking plate due to unstable 

DRF. The right hand was involved in 58 and the left in 34 cases, 

while six cases appeared with bilateral fracture. The majority of 

patients presented one or more comorbidities in their clinical 

history including diabetes mellitus, osteoporosis, hypertension, 

coronary artery disease, chronic obstructive pulmonary disease 

(Table I). The main cause of fracture was simple fall from standing 

height with an outstretched hand (Table II). In ten cases the 

fractures were open classified by Gustilo & Anderson in Grade I (7 

cases) and Grade II (3 cases). Fractures were classified using 

AO/OTA classification system as type 23 A2-3(27 cases 26%), B1-

3(45 cases 43,3%) and C1-3(32 cases 30,7%) based on 

preoperative x-Rays or ct/scan imaging. In 28 cases (26,9%) the 

DRF was accompanied with distal ulnar fractures (19 cases 

localized in the tip and the rest in the base of styloid process). 

Seventy four patients were operated in a mean time of 48-72 hours 

after injury while the rest of patients who were diagnosed with 

displacement of the fracture from the prior closed reduction and 

cast application during follow up (x-rays) were operated in a mean 

time of 13 days. 

Table I. Demographic characteristics of patients 

Gender (male/female) 32/66(32,7%/67,3%) 

Mean Age 46,5(26-79) 

Hand Involved (Right/Left) 58/34(63,1%/36,9%) 

Hand Dominance (Right/Left) 76/22(77,6%/22,4%) 

Open Injuries 10(5,7%) 

Bilateral 6(3,25%) 

Ulnar styloid Fracture 28(26,9%) 

Polytrauma 14(13,4%) 

Comorbidities  

Diabetes Mellitus 22(22,4%) 

Hypertension 30(30,6%) 

Osteoporosis 37(37,8%) 

Coronary Artery Disease 11(11,2%) 

Chronic obstructive pulmonary disease 12(12,2%) 

 

Table II. Cause of Distal Radius Fracture 

Cause Patients % 

Fall from standing height  60(57,7%) 

Sport Injuries 13(12,5%) 

Vehicle Accident 25(24%) 

Industrial injuries 6(5,8%) 

 

Surgical Procedure 

All patients were operated with regional or general anesthesia 

(depended ASA score), in supine position with arm tourniquet and 

fluoroscopic control and all operations were performed by author. 

Extended flexor carpi radialis approach described by Orbay et al 

(2001) was performed [16]. Flexor carpi radialis tendon was released 

from sheath, retracted ulnar protected median nerve. Forearm 

fascia was dissected and distal and lateral borders of quadrates a 

pronator muscle was mobilized with an L-shaped incision. The 

brachioradialis tendon was released from the radius bone. The 

radius fracture was reduced and stabilized temporarily with 

Kirschner wires while the quality of reduction was controlled by 

fluoroscopy. The locking plate was positioned on the volar surface 

of the radius distal to watershed line (in majority of cases) and 

initial stabilization of the plate was performed with the bicortical 

screw. A new control of the correct position of the plate was 

executed by fluoroscopy and the stabilization was continued with 

the rest locking screws. In all cases the locking screws were 2mm 

shorter than prior measurement to avoid protrusion in extensor 

tendons. A final control with C-arm intensifier was performed to 

check the final osteosynthesis (position of the plate, reduction of 

the fracture and the route of screws in order to not penetrate the 

radiocarpal joint). Range of motion, fracture stability and stability 
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of distal radioulnar joint were examined before skin closure. The 

brachioradialis and quadrates pronator muscles were sutured back 

in initial anatomical position to cover the implant and to avoid 

irritation from the flexor tendons. In distal ulnar fracture an ulnar 

approach was performed and the fracture was stabilized with low 

profile locking plates (16 cases (57, 1%)) or Kirschner wires (12 

cases (42,9%).(Fig 1(a),1(b),1(c) In 18 cases a distal radio-ulnar 

joint dysfunction was diagnosed after DRF fixation and Kirschner 

wire was applied for 4 weeks. In 8 cases a bone allograft was 

placed. 

Postoperatively the volar cast was applied for two or four 

weeks, in order to assist soft tissue healing. The stitches were 

removed in two weeks, while the cast was remained, depending on 

the comminution of the fracture and the quality of the 

osteosynthesis, for a varying period of two to four weeks. 

All patients underwent a standard rehabilitation protocol 

program from the first postoperative day starting from adjacent 

joints. Active exercises were given for shoulder and elbow joints. 

Active-assisted exercises were performed in free finger joints while 

supervised physiotherapy treatment initiated, after immobilization 

phase. Continuous passive movement and active assisted exercises 

in wrist and finger joints were performed initially to restore joint 

range of motion. Patients were trained to follow a home based daily 

exercise program to increase range of movement and enhance 

muscle strength and grip strength in a later phase. 

   
                                                        (a)                                                    (b)                                                   (c) 

   
                                          (d)                                                           (e)                                                                         (f) 

  
                                                                                                 (g)                               (h)  

    
                                        (J)                                             (K)                                           (l)                                               (m) 

Figures1: A 58 years-old female with type C1 fracture of left distal radius. Preoperative 

x-Rays (AP(a), lateral(b)) and ct/scan(c,d,e,f). At one 18 months x-Rays 

(AP (g), lateral (h)) and range of motion (j,k,I,m) 
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                             (a)                                                                  (b)                                                                                  (c) 

   
                                                                              (d)                                                              (e) 

  
                                                        (f)                                                                           (g) 

    
                                     (h)                                              (j)                                              (k)                                               (l) 

Figure 2: A 26 years-old male with type C1 fracture of left distal radius. Preoperative 

x-Rays (AP(a), lateral(b)) and ct/scan(c, d, e,). At one 24 months x-Rays 

(AP (f), lateral (g)) and range of motion (h, j, k, I,) 

Results 

The mean follow-up is about 18,5 months (range from 14 months 

to 32 months ). None of patients missed the last re-examination. 

Results were evaluated according to complications and fracture 

union determined by follow-up x-Rays, the range of motion 

measurements, and completion of Visual Analogue pain Scale, 

Quick Dash Score and Patient-Rated Wrist Evaluation 

score(PRWE). All cases were assessed in two weeks and in 

1,3,6,12 months post surgically. 

Complications were distinguished in two categories (major-

minor) and were related with classifications of fractures (Table 

III). Major complications were classified as follows: Tendons 

(flexor, extensor) irritation or rupture, painful intraarticular screw, 

malunion or loss of fixation, reoperation, and radial artery injuries 

necessary restoration. Minor complications were described as 

follows: Carpal tunnel syndrome (overtime four months post 

surgery), transient hyposensitivity, delayed union (incomplete 

radiographically appearance of bone callus), complex regional pain 

syndrome. Intraarticular screw penetration was present as the most 

major complication especially in type C1-3 fractures in percentage 
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of 12,5% and in type B1-3 with an incidence of 2,2%. All cases 

were re-operated after healing of the fractures with a mean time of 

8-10 weeks postoperatively and with the patient recovering 

functional activity of the wrist. Four cases developed tendon 

irritations (one extensor pollicis longus, one flexor pollicis longus 

and two flexor carpi radialis) from the implant or screw. In these 

cases post operative lateral x-rays were done to verify plate 

position and according to Soong et al there were type II in two 

cases (C3) and type I in one case[17]. Extensor pollicis longus was 

irritated from a screw and in this case the fracture was type B3. The 

implant was removed at a mean time of 8,2 weeks(8-10 week). 

There was no rupture of tendon. Three cases were diagnosed intra-

operatively with radial artery rupture. Two of the cases with radial 

artery damage were restored (type C1-3) and one was ligated (B-3) 

because the patient had severe medical history( ASA III) [18]. Five 

cases developed malunion with an incidence of 2,2% in type B3 

and 12,5% in type C1-3. In type C3 (3 cases 9,3%) fractures 

presented with an increased percentage of malunion while in type 

C2(one cases 3,2%) and in type B1-2(one case). 

Referring to minor complications the carpal tunnel 

syndrome (CTS) was more common in all types of fracture with an 

increased percentage (12,5%) in type C1-3, following the transient 

hyposensitivity of the thumb(two cases). Five cases with CTS were 

treated with open release but the implant was not removed. In the 

other two cases the symptoms were ameliorated with physiotherapy 

treatment. Infection was present in two cases in which after 

administration of cephalosporin the symptoms were disappeared. 

Finally two cases with complex regional pain syndrome were 

treated with physiotherapy, non-steroidal anti-inflammatory drugs 

and vitamin E. 

Radiography examination (posteroanterior and lateral 

view) were taken after surgery, in 1, 3,6,12 months and in final 

assessment. On x-rays we examinated the position of the plate 

position according to Soong, the union of the fractures, 

radiographic parameters (dorsal angulation, radial inclination ulnar 

variance) [17]. Among plate position 79 cases (76%) were Soong 

type O, 17(16,3%) were type I and 8 fractures (7,7%) were type II. 

Union was obtained in mean time of 7,3 weeks(range 6-10 weeks). 

At the final examination the radial inclination was mean 23,4±4,1, 

palmar tilt 2,1±5,8 and ulnar variance 1,2±2,2. Correlation between 

radiological parameters and sex or age of patients were not 

significant, but they might be related with the type of fracture, 

more increased in type C1-3 fractures in which there were 4 cases 

with malunion and 2 with lost of reduction. 

At final examination mean score of pain was 0, 29+1,08 

according to Visual Analogue Scale, mean range of motion was in 

extension 75,2 + 7,3, in flexion 74+8,9, in pronation 85,6+1,9, in 

supination 88,5+2,4 in radial deviation 9,8+ 1,2 and in ulnar 

deviation 41,1+4,6. Grip strength was a mean of 84,7% of the 

uninjured hand, Quick DASH was 11,1+12,8, and PRWE was 

9,8+13,6. Analyzing the results it can be concluded that patients 

under 60 years- old (63,2%) with type fracture A2-3 and B1-

3(69,2%) showed better range of motion and grip strength than 

patients over 65 years old(36,8%). In our sample of patients (18/32 

cases) in which the age is over 65 and fracture type is C1-3, the 

range of motion and grip strength is decreased compared to the 

unilateral side. In type C 1-3 fractures major complication rate 

appeared more frequently (71,85%) compared with type B1-

3(13,3%) and A2-3(0%). Minor complication rate do not show 

significant differences between all types of fracture. The larger 

percentage of reoperation is shown in type C1-3 (25%) with 

predominance in type C3 (15,6%) while in the type B1-3(4,4%). 

Concomitant fracture of tip or base of ulnar styloid do not show 

any differences regarding final range of motion, pain or grip 

strength. 

Table III. Complication based on AO/OTA 
 

Complication 
A2-3(27) 

% 

B1-3 (45) 

% 

C1-3(32) 

% 

Major    

Tendon irritation  1(2,2%) 3(9,3%) 

Intra-articular screw  1(2,2%) 4(12,5%) 

Radial artery injuries requiring repair  1(2,2%) 2(6,25%) 

Malunion  1(2,2%) 4(12,5%) 

Lost of reduction   2(6,25%) 

Hardware removal-reoperation  2(4,4%) 8(25%) 

Minor    

Carpal Tunnel Syndrome 1(3,7%) 2(4,4%) 4(12,5%) 

Superficial infection 1(3,7%)  1(3,1%) 

Transient hyposensitivity (Thumb) 0 1(2.2%) 1(3,1%) 

CRPS 0 1(2,2%) 1(3,1%) 

 

Discussion 

Distal radius fracture is the most common injury in emergency 

department with an incidence of 36.8/10.000 person per year in 

woman and 9.0/10.000 person per year in men over 35 years old 
[19]. The incidence of DRF is expected to continue rising due to 

increased average living [20]. The aim in therapy of unstable distal 

radius fracture is to restore stable anatomy of the articular surface 

area allowing fast recovery, to regain the wrist functionality and to 

prevent stiffness, secondary displacement of the fracture and to 

achieve a painless functional wrist. 

In literature many therapeutically surgical procedures have 

been proposed for treatment of unstable DRF. Orbay et al(2001) 

first proposed the volar locking plate leading to increased 

percentage of internal fixation with the VPL.16 Initially the same 

author presented preliminary results of 31 fracture treated with 

palmar approach and VLP, concluding that ―combination of stable 

internal fixation with preservation of the dorsal soft tissue leads to 

promptly fracture healing, decreases the need of bone grafting and 

presents low complication rate from tendon irritation‖ [21]. The 

advantage of these plates in relationship with convectional plates 

was that provides fixation strength, superior stiffness and axial 

loading strength, avoids extensor tendon irritation(dorsal plates) 

and finally the plates can be applied along volar cortex of distal 

radius surface and control dorsally displacement fractures [22,23]. 
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The rate of complications after volar locking plate in DRF 

varied in literature from 3% - 60% depending on the study design, 

the participants, sample size, and the follow-up period 
[13,14,21,23,25,26]. Bentohami et al(2014)in a systematic review report 

that overall complication rate is 16,5% with the most common type 

nerve and tendons function and complex regional syndrome, while 

De George et al(2020) report a complication rate of 31,3% with the 

most common complication transient paresthesia, tendon rupture or 

irritation and symptomatic implant [27,28]. Quadlbauer et al (2020) 

in 230 cases with an average follow-up of 20 months, report an 

incidence of complication rate 13% with the most common 

including Carpal Tunnel Syndrome, intraarticular screw, and 

CRPS. Intraarticular screws is a complication with a rate of 0,5% 

to 1,3% which leads to loss of reduction or secondary fracture 

dislocation. Esenwein et al (2013) report that the use of angular 

stable screws do not preclude any secondary displacement [29]. 

Intra-articular screws penetrate the radiocarpal or distal radioulnar 

joint (DRUJ) leading to osteoarthritis and malunion. In our study 

the rate was 5/104(4,8%), in which the screw was in radiocarpal 

joint in four cases and one in DRUJ. In all cases that screws were 

removed the symptoms ameliorated with an increased range of 

motion. 

Carpal Tunnel Syndrome (CTS) is a widespread disease 

which occurs in distal radius fracture. Rate of appearance of CTS 

after surgical treatment of DRF varied from 7%-15% regardless the 

method [25,30]. Alter et al (2019) suggested that the syndrome is not 

correlated with the implant but to trauma of the nerve during 

fracture, or fracture’s healing with callus formation or malunion. 

Αnother explanation has been proposed from Quadlbauer et 

al(2020) in which the CTS preexisted undiagnosed and 

asymptomatic and the symptoms aggravated after the fractures or 

patients gave more attention after the injury [25,31]. In our series we 

have 7 cases with CTS, with 3 patients to be diagnosed before 

fracture. Five patients underwent open release without implant 

removal and they had improvement concerning symptoms, while in 

other two cases the symptoms were ameliorated after 

physiotherapy. 

Tendons (flexor or extensor) irritation or rupture is a 

common complication after surgical treatment of DRF in which the 

incidence varied from 0,5%-4,7% [14,23,28]. Reports prove that when 

palmar plate applied over or distal to watershed line in the radius is 

related with complication of flexors tendon pathology [32]. This 

concept proposed from Cross et al(2008) who report ruptures of 

flexor pollicis longus and flexor digitorum profundus [33]. Imatani 

et al(2012) in a anatomical study suggest that ―medial and lateral 

bony prominences on the volar radius should be key structures for 

accurate plate placement to avoid flexor tendon injury‖[34]. To 

avoid these complications Soong et al (2011) proposed a grading 

system from 0-II (Plates that did not extend volar to this line were 

recorded as Grade 0, plates volar to the line, but proximal to the 

volar rim, were recorded as Grade I, and plates directly on or distal 

to the volar rim were recorded as Grade II) indicate a 

predisposition for flexor tendon rupture if the plate is applied distal 

to volar rim of radius [17]. Τo compensate peripheral placement of 

the plate, Buzzell et al(2008) suggest the requirement of locking 

screws or pegs to support subchondral bone [37] Drobetz et al 

(2006) in a biomechanical study suggest that distal screws need to 

be positioned just beneath the subchondral bone of the radial 

articular surface, because when screw’s length is longer than 

subchondral bone this leads to double fracture displacement when 

compared with fixation within subchondral zone [38]. 

On the contrary, extensor pollicis longus tendon (EPL) was 

more often suffered from all extensor apparatus of the wrist. 

Causes are prominent screw from the radial side of volar plate in 

the region of Lister’s tubercle or management of dorsal 

comminution [13,28,30]. In our study we describe four cases with 

tendons irritation in which one concerned the EPL and the cause 

was a prominent screw while in the other three cases the volar 

plates were applied more distally (Soong I,II). After removing the 

implant and screw, the symptoms were ameliorated and the patients 

had an increased range of motion and functionality of the wrist. 

Complex regional pain syndrome (CRPS) is accompanied 

with general injuries of upper extremities. It is associated after 

DRF with an incidence from 1%-6% [24,29]. The pathological 

mechanism has not been elucidated but Tanl et al(2011) suggest 

that CRPS is being related to an over excretion of cytokinins, 

mitochondrial dysfunction in the affected upper extremity, as well 

as genetic predisposition does exist [35,36]. Quadlbauer et al(2020) 

support that CRPS is a complication, that cannot be influenced by 

the surgeon. Only two cases from 104 fractures present CRPS in 

which the symptoms after conservative treatment (physiotherapy, 

non-steroidal anti-inflammatory drugs and vitamin E) were 

retreated in a mean period of 7-8 weeks. 

Li and Sirnio support that the bone comminution and soft 

tissue damage can increase the percentage of complication rate 

after surgical treatment of DRF [14,39]. Gluek et al(2009) in 42 cases 

with open DRF concluded that larger degree of open fracture 

increases the percentage of postoperative infection [40]. Tsang et 

al(2014) present that rate of complication in type C fracture is 

22,2% while Li et al 16,4% and the author suggest that open distal 

radius fracture type C must be managed with multiple and thorough 

debridement’s as part of the initial treatment plan to reduce or 

prevent the complications [14,41]. In that study 10 cases(9.7%) were 

open and from them 6 cases were type C fractures, 3 cases type B 

and one case type A. As far as postoperative infection concerns, we 

manage one case in type C and one in type A. Managing type C 

fracture especially in type C3 (we have the largest number of 

complications (8/32) and we present along with Tsang et al about 

the same complication rate. We agree with Li et al that precise and 

meticulous debridement of the open fractures avoids the percentage 

of postoperative infection. 

A main cause that leads to malunion is the loss of reduction 

of lunate fossa with articular step-off. Berlung et al(2009) suggest 

that inadequate fixation of the lunate fossa leads to postoperative 

loss of reduction even if sufficient reduction was obtained [45]. 

Harness et al(2004) report 25 cases with this complication while Li 

et al(2019) present 23 cases and suggest that fracture involving 

lunate fossa are difficult to be reduced from the volar surface of the 

distal radius and a standard volar plate fixation is insufficient to 

provide equal fixation and stabilization to both the scaphoid and 

the lunate fossa [14,44]. In the current study we diagnosed 5 cases in 

104 fractures (4,8%) with the above complication in type C1-3. 

Benson et al (2006) propose that fragment specific fixation is an 

alternative method to stabilize the individual intra-articular fracture 

fragment, while Lee et al (2003) proposed Kirschner wire to 

stabilize the lunate fossa [42,43]. 

This study is presented with the following limitations. First, 

the small number of distal radius fractures (104 fracture) and 

second the quite short follow-up period (18,5 months). Possibly a 

larger sample of patients leads to more reliable results over a 

longer follow-up time regarding complication type and rate. Third, 

the intra-articular fracture evaluation was executed by radiography 

presenting less sensitivity than computer tomography which can 

display an intraarticular step-off or cartilage damage. Four, we 

cannot quantify patient’s factor (smoking, alcohol, diabetes) which 

can affect the complication rate. Five, we could not evaluate if the 
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early or delay time to surgery affects the rate of complication. 

Finally the posttraumatic degeneration was not detected.  

Conclusion 

Distal radius fractures are frequent injuries that occur in emergency 

department. Unstable fractures require operative treatment in which 

volar locking plate is the gold standard. Unfortunately VPL 

presents postoperative complications related with the plate and 

screw position, with the comminution of the fracture or soft tissue 

damage which we cannot ignore. Possibly volar locking plate may 

be inadequate for all distal radius fracture. Good preoperative 

planning of the fracture and good selection of the implant may 

decrease the percentage of secondary reoperation. 
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