
Acta Orthop Traumatol Turc 2012;46(5):339-345
doi:10.3944/AOTT.2012.2816

ORIGINAL ARTICLE

Correspondence: Yusuf Gürbüz, MD. El Mikrocerrahi Ortopedi ve Travmatoloji Hastanesi 
(EMOT), 1418 Sok. No: 14 35230 Kahramanlar, ‹zmir, Turkey.

Tel: +90 232 - 441 01 21   e-mail: ygurbuz@gmail.com

Submitted: January 12, 2012   Accepted: July 5, 2012

©2012 Turkish Association of Orthopaedics and Traumatology

Available online at
www.aott.org.tr

doi:10.3944/AOTT.2012.2816
QR (Quick Response) Code:

Objective: In this study, we aimed to compare the clinical and functional results of patients treated
with dorsal or volar percutaneous screw fixation for acute scaphoid fractures. 
Methods: We retrospectively evaluated 27 wrists of 26 patients (24 males, 2 females; mean age: 33.1
years) who underwent dorsal or volar percutaneous screw fixation for acute scaphoid fractures between
2000 and 2009. The dorsal approach group contained 13 wrists and the volar approach group 14
wrists. Splint was removed and wrist exercises initiated on the 10th postoperative day. Pinch power,
grip power and range of motion were evaluated using the contralateral wrist as controls. Functional
evaluation was performed using the patient-rated wrist evaluation score (PRWE) and Mayo wrist scor-
ing system. 
Results: According to the Herbert and Fisher’s classification system there were 9 B2, 3 B3 and 1 B1
fractures in the dorsal approach group, and 12 B2 and 2 B1 fractures in the volar approach group.
Fracture union was achieved in all patients. There was no significant difference between the two
groups according to functional and clinical results (p>0.05). All patients returned to their jobs in an
average of 4.2 weeks and there was no significant difference between the groups (p=0.437). Wrist flex-
ion was significantly better in the control wrists in both groups (p=0.009). In one patient, the screw
was removed due to ongoing pain and asymptomatic screw head displacement in the scaphotrapezoid
joint was detected in another.
Conclusion: The surgical approach does not affect the clinical and functional outcomes in percuta-
neous screw fixation of Type B scaphoid fractures. Percutaneous fixation is a valuable treatment
method for Type B scaphoid fractures as it enables early wrist motion and high patient satisfaction.
Key words: Dorsal fixation; percutaneous screw fixation; scaphoid fracture; volar fixation.

Scaphoid fractures are the most common carpal bone
fractures.[1,2] The scaphoid, with its complex anatomical
structure and vascular supply, differs from other carpal
bones. Various treatment options are available for frac-
tures classified as Type B according to Herbert and
Fisher.[3] In cases of non-displaced fractures, union rates
between 88 and 95% have been reported through conser-

vative treatment methods.[4,5] However, surgical treatment
might be required in Herbert Type B fractures with a dis-
placement of more than 1 mm and in patients that refuse
long-term immobilization with a plaster cast.[3]

Early screw fixation methods using open volar and
dorsal approaches gave way to percutaneous fixation
methods through advancements in screw technology.
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Screws can be applied percutaneously through the dor-
sal or volar side of the wrist. In the dorsal or volar
approach, high union and low complication rates have
been reported in the literature.[6-13] Although both
methods have individual advantages in terms of appli-
cation, clinical results are similar.[10-13]

In this study, we aimed to retrospectively compare
the clinical and functional results of percutaneous dor-
sal and volar fixation methods for the treatment of
Herbert Type B acute scaphoid fractures. 

Patients and methods
Thirty-eight patients underwent percutanous fixation for
acute scaphoid fractures between 2001 and 2009. The
study included 27 wrists of 26 patients (24 males, 2
females; mean age: 33.1 years; range: 18 to 61 years) who
were available for the final follow-up. Mean time
between injury and surgery was 15.4 (range: 1 to 41) days.
The dominant hand was involved in 13 (46%) cases.

Injury was caused by a fall in 23 patients, traffic acci-
dent in 2 and assault in one. One patient had a bilateral
injury. Anteroposterior and lateral wrist radiographs
were used for diagnostic evaluation. Three patients
whose radiographic evaluations were deemed inconclu-
sive were diagnosed through computerized tomography.

According to the Herbert and Fisher’s classifica-
tion,[3] 21 fractures were Type B2, 3 were Type B3 and
3 were Type B1.

All fractures underwent cannulated percutaneous
screw fixation. The dorsal approach was used in the 13
fractures (9 B2, 3 B3, 1 B1) in Group 1 and the volar
approach in the 14 (12 B2, 2 B1) fractures in Group 2.
Headless cannulated variable pitch compression screws
(HCVPCS) were used for 6 fractures in Group 1 and 9
in Group 2. Headless cannulated variable pitch fully
threaded compression screws (HCVPFTCS) were
used in 7 fractures in Group 1 and 5 in Group 2.
Demographic information is given in Table 1.

Patients were placed under regional anesthesia onto
radiolucent tables in a prone position with the affected

upper extremity in abduction. A pneumatic tourniquet
were used but was inflated only in the event of bleeding.

During the dorsal approach, the level of the
scapholunate joint was marked on the skin under fluo-
roscopic control. Adequate wrist flexion was confirmed
with the fluoroscopic ring image of the scaphoid. A
0.8-mm Kirschner wire (K-wire) was placed to the
scaphoid, in the center of the ring image, with the fore-
arm in pronation then moved from the dorsal to the
palmar and taken out of the skin. The wire was pulled
back to the distal fracture fragment. If the distal pole
flexion increased, the fracture was reduced by pressing
toward the dorsal and the K-wire was advanced to the
proximal fracture fragment. Fluoroscopy was used to
identify whether a humpback deformity developed.
After making sure of the wire positioning, the wrist was
flexed and the wire moved back toward the dorsal. The
bone was reached through a blunt dissection with a 3
mm incision over the K-wire while preserving the
extensor tendon and the radial nerve superficial
branch. After drilling, osteosynthesis was completed
with a screw 2 mm shorter than the measurement.
Reduction was checked using fluoroscopy. After irriga-
tion, the skin was closed using nylon sutures. A short
arm plaster cast was applied with the wrist in a neutral
position (Fig. 1). In our patients, the dorsal approach
was preferred in proximal pole fractures (B3=3).

In the volar approach, a 0.8-mm K-wire was
advanced from the scaphoid tubercle to the dorsal and
the ulnar side with the wrist in extension. Before pass-
ing the fracture line with the wire, it was pressed from
the distal pole toward the dorsal to reduce the fracture.
After reduction was achieved, the wire was moved
toward the dorsal. Fluoroscopy was used to determine
the presence of humpback deformity and position of
the K-wire longitudinal to the scaphoid line. Screw
length was measured using a K-wire with a matching
length. Using a 3 mm incision over the K-wire, the
bone was drilled and osteosynthesis was completed
with a screw 2 mm shorter than the measurement.
After irrigation, the skin was closed using nylon
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Group 1 Group 2 All patients

Age in years (range) 32.6 (18-54) 33.5 (18-61) 33.1 (18-61)

Dominant side 7 6 13

Operation time (day) 14.6 16.1 15.4

Follow-up time in months 51.7±28.3 37.8±27.9 44.7±28.5

Type of the screws (HCVPCS/ HCVPFTCS) 6/7 9/5 15/12

Type of the fracture according to Herbert & Fisher 9 B2, 3 B3, 1 B1 12 B2, 2 B1 21 B1, 3 B3, 3 B1

HCVPCS: headless cannulated variable pitch compression screws; HCVPFTCS: headless cannulated variable pitch fully threaded compression screws.

Table 1. Demographic features of patients.
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sutures. A short arm plaster cast was applied with the
wrist in a neutral position (Fig. 2).

Finger exercises were initiated immediately follow-
ing surgery. The protective wrist plaster cast was
removed 10 days postoperatively.

Union was evaluated using radiographs taken in
three directions and checking for cross-trabecula-
tion.[13] A goniometer was used to measure wrist range
of motion, a dynamometer (Jamar Hydraulic Hand
Dynamometer; Sammons Preston Patterson Medical

Fig. 1. Images of the scaphoid fracture of a 25-year-old patient. (a) Preoperative anteropos-
terior, (b) preoperative lateral, (c) postoperative anteroposterior, and (d) postopera-
tive lateral X-rays are seen. (e) Screw placement in the dorsal approach. (f-i)
Postoperative 47th month clinical views of the patient. The patient’s PRWE score was
1 and Mayo score 90. [Color figure can be viewed in the online issue, which is avail-
able at www.aott.org.tr]

(a) (b)

(e)

(d)(c)

(g)(f)

(i)(h)



Products, Inc., Bolingbrook, IL, USA) for grip
strength and a pinch gauge (Baseline pinch gauge;
B&L Engineering, Tustin, CA, USA) for pinch
strength.[14,15] Functional evaluation was completed
using the Patient-Rated Wrist Evaluation (PRWE)
and Mayo wrist scoring system.[16,17]

SPSS v15.0 (SPSS Inc., Chicago, IL, USA) software
was used for statistical analysis. Data acquired in both
extremities was analyzed using the t-test and Mann-

Whitney U test. The Pearson correlation test was used
to determine correlation between mobility and wrist
scores. P values of less than 0.05 were considered sta-
tistically significant. 

Results
Mean follow-up duration was 44.7 (range: 8 to 120)
months. All fractures were healed without complica-
tion. Mayo and PRWE tests could not be performed
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Fig. 2. Images of the scaphoid fracture of a 24-year-old patient. (a) Preoperative anteroposte-
rior view, (b) preoperative lateral view, (c) postoperative anteroposterior view, and (d)
postoperative lateral view are seen. (e) Skin incision performed by volar approach dur-
ing screw placement. (f-i) Postoperative 20th month clinical views of the patient. The
patient’s PRWE score was 2.5 and Mayo score 85. [Color figure can be viewed in the
online issue, which is available at www.aott.org.tr]

(a) (b)

(e)

(d)(c)

(f) (g)

(h) (i)



Gürbüz et al. Comparison of dorsal and volar percutaneous screw fixation methods in acute Type B scaphoid fractures 343

for one patient in Group 2. Mayo wrist scores were
perfect in 20 patients, good in 5 and satisfactory in 1. 

In the dorsal approach group, the mean follow-up
time was 51.7±28.3 months, mean PRWE score was
1.5±2 and the Mayo score was perfect in 10 patients,
good in 2 and satisfactory in 1. Mean mobility was 62º
in flexion, 61º in extension, 25º in radial deviation, and
44º in ulnar deviation (Table 2). The patient with bilat-
eral fractures was treated with the dorsal approach.
The clinical results of this patient were left out of the
statistical analysis. 

In the volar approach group, mean follow-up time
was 37.8±27.9 months, mean PRWE score was 1.8±1.9
and the Mayo score was excellent in 10 patients and
good in 3. Mean mobility was 58º flexion, 61º extension,
33º radial deviation and 50º ulnar deviation (Table 2).

There were no significant statistical differences in the
functional and clinical findings between Group 1 and 2.
In both groups, a statistically significant difference was
detected in the degrees of flexion (p=0.009) between the
injured and uninjured sides. However, no correlation
was detected between the degree of flexion of the
patients and the Mayo wrist scores (p>0.05) (Table 3). 

The mean return-to-work time of the patients in
the entire series was 4.3 weeks in Group 1 and 4.1
weeks in Group 2. The difference between groups was
not significant (p=0.437).

Final follow-up radiographic examinations revealed
screw displacement in two patients. One patient in
Group 1 had screw displacement in the radioscaphoid
joint and wrist extension was reduced by 10 degrees. The
screw was removed due to pain reported by this patient.
In one patient in Group 2, asymptomatic screw head dis-
placement in the scaphotrapezoid joint was detected. No
reduction was detected in the mobility of the patient.

There was no extensor tendon or nerve damage in
any of the patients during surgery. No cases of super-
ficial infection, complex regional pain syndrome or
hypertrophic scarring were found during follow-up. 

Discussion
Scaphoid fractures are generally observed in 23 to 43 in
a population of 100,000 young, active people with a
mean age of 25.[2] Waist fractures constitute 80% of all
scaphoid fractures. The majority of scaphoid fractures
are stable fractures that occur as a result of low-energy
traumas which cause axial loading on the wrist in
extension. Non-segmental stable fractures can be treat-
ed with plaster casting. However, plaster cast fixation
can cause problems, especially in young patients who
want to return to work early.[18-20] Therefore, surgical
fixation has become more common.

Streli first described the use of cannulated screws in
the fixation of scaphoid fractures.[21] Herbert applied
the first headless compression screws and their use
became common with the modification of this screw by
Whipple.[3,22-26]

Percutaneous screws can be applied through either
the dorsal or the volar approach. The dorsal approach
provides convenience in the fixation process, especially
in proximal region fractures. The three B3 type fractures
in our study were treated using the dorsal approach. The
volar approach might be preferred as the entry point to
the bone can be detected more easily, there is little risk
of damaging the radiocarpal joint and the extensor ten-
dons; the fracture is usually stabilized in extension and
there is often no need for additional maneuvers.
Moreover, the volar approach may also be preferable in
fractures located close to the distal pole.

The fixation of scaphoid fractures using the percuta-
neous volar approach was initiated by Haddad and
Goddard.[7] In the literature, 100% union rates have
been reported with this method.[7,9,10] Yip et al. achieved

Group 1 Group 2
mean±SD mean±SD p

Flexion (°) 62.1±10.6 58.2±8.4 0.591

Extension (°) 60.7±12.8 60.7±8.5 0.477

Radial deviation (°) 24.8±8.7 33.2±12.8 0.093

Ulnar deviation (°) 44.2±14.2 50.3±16.6 0.561

Grip strength (kg) 32.6±10.4 37.6±9.2 0.098

Pinch strength (kg) 10.1±1.5 8.7±2.3 0.098

PRWE score 1.5±2.0 1.8±1.9 0.363

Mayo wrist score 89.2±10.5 91.9±7.5 0.683

Return-to-work time 4.30±0.8 4.10±0.6 0.437

PRWE: patient-rated wrist evaluation 

Table 2. Clinical and functional outcomes for Group 1 and Group
2 patients.

Injured side Healthy side
mean±SD mean±SD p

Flexion (°) 60.1±9.6 66.7±8.5 0.009

Extension (°) 60.7±10.6 61.6±9 0.737

Radial deviation (°) 29±11.5 32.5±9.5 0.228

Ulnar deviation (°) 45.3±12.7 50.5±15.4 0.177

Grip strength (kg) 35.3±10 38.9±9.2 0.142

Pinch strength (kg) 9.4±2 10.1±1.8 0.229

PRWE score 1.6±1.9 - -

Mayo wrist score 90.5±9.1 - -

PRWE: patient-rated wrist evaluation 

Table 3. Clinical and functional outcomes for injured and healthy
sides of the patients.



fast recovery of normal wrist movement.[12] Bond et al.
reported that percutaneous screw fixation is superior to
conservative treatment because it creates faster healing
and return-to-work and less morbidity.[9] In our study,
we achieved a 100% success rate in the fractures fixed
with headless cannulated screws using the volar
approach. The dorsal approach became more common-
ly used in the early 2000s.[24] Slade et al. reported 100%
successful bony union in 18 patients with acute scaphoid
fractures using the dorsal approach and arthroscopy.[27]

Naranje et al.[13] also reported 100% success rate in 26
patients with acute scaphoid fractures using the dorsal
approach without arthroscopy. They reported fast
recovery in grip and pinch strengths and wrist mobility
returned to close to the healthy side. Mayo scores of 27
of their patients were perfect, 4 good and one unsatisfac-
tory. In our study, 100% successful union was achieved
in the 13 patients treated with headless cannulated screw
fixation using the dorsal approach. The Mayo score was
perfect in 10 patients. Grip and pinch strengths were
close to those of the healthy side.

The first study to compare the dorsal and volar
approach was published by Jeon et al.[28] In this prospec-
tive study, no statistically significant difference was
detected between clinical outcomes (flexion, extension,
radial deviation, ulnar deviation, modified Mayo scores).
Drác et al.[29] compared patients treated with limited dor-
sal approach and those undergoing palmar percutaneous
fixation. They reported no statistically significant differ-
ence between the two groups in terms of mobility while
gripping strength was better in palmary percutaneous
fixation patients. In our study, there was no statistically
significant difference in clinical outcomes and gripping
and pinching strengths between patients treated with
the dorsal and volar approach.

Both groups presented a statistically significant dif-
ference in terms of flexion between the injured and
uninjured extremity (p=0.009) although there was no
statistical correlation between flexion degree and wrist
function scores. Therefore, the reduction in flexion did
not influence wrist scores (p>0.05).

Risk factors related with the percutaneously applied
dorsal and volar approaches on anatomical structures
have been discussed in several studies.[28,30,31] During the
dorsal approach, the extensor tendon of the thumb and
index finger and posterior interosseous nerve are at
risk.[30] During the volar approach, the superficial palmar
arc and the recurrent branch of the median nerve may be
injured.[31] Some authors suggest the use of mini-incision
in order to avoid anatomical risks, except for these
approaches which can be defined as real percutaneous

approaches.[32] We recommended blunt dissection from a
3 mm skin incision to the joint capsule after placement
of the K-wire (Figs. 1e and 2e). We believe this reduced
the risk of injuring the vein, the tendon and the nerve
during the drilling and screw placement.

Chondral penetration of the screw used in scaphoid
fracture fixation is more often seen in the dorsal
approach.[33] Due to the anatomical structure of the
scaphoid bone, penetration into the dorsoradial and
scaphotrapezoid joints may not be apparent through
direct radiological methods. In their two of six cadaver
studies, Tumilty and Squire,[33] and using computerized
tomography, Levitz and Ring[34] showed that screw dis-
placement in the radioscaphoid joint may be overlooked
via standard radiography. In our study, there was no dif-
ferences between groups in terms of screw displacement.
In two patients, screw displacement was detected
through direct radiographies. During the removal of the
screw in one patient due to pain, cartilage damage was
detected in the radial joint. Pain has ceased following
screw removal. In the second patient, surgical interven-
tion was not necessary as no problems were reported.
Radiographs taken in the pronation-oblique positions
might be used to detect screw displacement into the dor-
soradial joint during operation and at clinical follow-
up.[35]

The shortness of return-to-work time is one of the
most important advantages of percutaneous screw fixa-
tion. Inoue and Shionoya reported faster return-to-
work compared to conservative treatment.[6] O’Brien
and Herbert detected a mean return-to-work time of
3.7 weeks.[26] Some publications do not recommend
conservative treatment in young and active patients.[36]

In line with the literature, return-to-work time in our
series on average was 4.2 weeks. In our clinical prac-
tice, we recommend percutaneous fixation in the treat-
ment of acute scaphoid fractures to young and active
patients due to faster return-to-work.

Limitations to this study included the fact that it
was conducted retrospectively with a small group of
patients, that the approach was determined according
to fracture type as well as the difference between the
types of headless cannulated screws used. Different
screw types were used due to advancements in screw
technology during the time period of the study and the
difficulties experienced in supplying screws.

In conclusion, there is no difference between per-
cutaneous approaches in the treatment of Type B
scaphoid fractures in terms of fracture healing, clinical
outcomes and return-to-work time. Advantages of
volar or dorsal percutaneous screw fixation include
shorter wrist fixation time and early wrist mobility
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compared to plaster cast fixation and open-screw
methods. This method is recommended for patients
for whom return-to-work time is important and who
cannot tolerate plaster casts. 

Conflicts of Interest: No conflicts declared.
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