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Abstract
Background  A scaphoid fracture is a common injury affecting the wrist joint. A fracture of the carpus scaphoid can heal 
uneventfully or be complicated by non-union. Scaphoid non-union can result in persistent wrist pain, and with functional 
difficulties affecting all activities of daily living of the patients, this disability is expected to be significant since most of 
these patients are young active adults.
Hypothesis  Extensive removal of the bone from the scaphoid, with the application of a large amount of cancellous bone 
graft and fixation with two to three wires, could lead to a high union rate and a good functional outcome.
Methods  Eighteen patients with scaphoid fracture non-union were recruited during their visit to the upper limb clinic at 
our institute. Demographic data were collected, and data regarding comorbidities, smoking, manual work, and others were 
recorded. Data regarding the interval between injury and surgery, time to radiographic union, and functional wrist scores 
were reported as well.
Results  A cohort of 18 patients was included. The mean age of patients was 30 years; most of our patients were healthy 
(83.3%), and more than two-thirds were smokers (72.2%). The mean follow-up time was 18 months (1.5 years), 15 patients 
(83.3%) achieved radiographic unions by 2–3 months, and the remaining 3 patients (16.7%) achieved radiographic unions 
by (4–5) months, i.e., all patients achieved successful radiographic unions by 5 months at maximum. The mean Mayo score 
for our series was 83.6 (± 12.4), with 5 patients (27%) achieved ≥ 95% which indicates a significantly high functioning wrist 
in our cohort.
Conclusion  Our modified technique with enhanced stability from using three k-wires can achieve full clinical and radio-
graphic unions and result in enhanced recovery postoperatively with cast immobilization limited to 6 weeks total.
Level of evidence  IV Case series study.
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Introduction

The scaphoid fracture is the most common fracture affect-
ing the carpal bones, accounting for roughly 60% of total 
carpal bone fractures [1]. Scaphoid fractures in adults are 
predominately found in males, with a peak incidence in the 
age group from 20 to 29 years [2]. The scaphoid forms an 
important mechanical linkage between the proximal and dis-
tal carpal rows [3]. Approximately 80% of the surface of the 
scaphoid is covered with cartilage to articulate proximally 
with the distal radius, medially with the lunate and capitate, 
and distally with the trapezoid and trapezium bones [4, 5].

The dorsal carpal branch of the radial artery provides 
blood supply into the scaphoid through a capsular inser-
tion on the dorsal ridge. They account for 70–80% of the 
scaphoid’s inter-osseous blood supply and represent the 
only vascular supply to the proximal pole [3]. On the pal-
mar side, vessels from the superficial palmar branch of the 
radial account for 20–30% of the scaphoids inter-osseous 
blood supply, but solely in the distal pole area [6]. Given 
the inherent poor vascular supply of the scaphoid, it places 
it at a high risk for nonunion, delayed consolidation, or oste-
onecrosis [7].

Failure of a scaphoid fracture to heal may result in a pre-
dictable pattern of wrist arthritis, scaphoid nonunion and 
advanced collapse [8]. To minimize the risk of arthritis, the 
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goal of treatment should be to consolidate the fracture with 
the scaphoid in anatomical alignment. Despite many reports, 
there is currently no consensus on the best form of manage-
ment for scaphoid nonunion. Bone grafting has provided the 
mainstay of operative treatment for scaphoid nonunion, and 
the trend is to combine bone grafting with internal fixation 
[9]. Many proposed surgical techniques exist with a variable 
union rate.

The Matti-Russe technique has long been recognized as 
an effective method for managing scaphoid nonunions due 
to its simplicity, cost-effectiveness, and patient satisfaction 
rates [10]. Originally introduced by Hermann Matti in 1937, 
the technique involved the removal of necrotic bone, carti-
lage, and fibrous tissue at the fracture site through a dorsal 
incision, followed by the replacement with a plug of cancel-
lous bone [11]. Otto Russe further refined the method in 
1960 by adopting a palmar approach to minimize potential 
damage to the scaphoid's blood supply [12]. Building upon 
this established technique, our modification was a combina-
tion of extensive debridement, the use of three k-wires (if 
possible), and the introduction of an extremely large amount 
of cancellous bone graft at the resultant defect. It is a simple 
modification, yet a 100% union rate could be achieved at 
our institute with a short recovery period. The aim of our 
modification was to achieve union in chronic scaphoid non-
union even in patients with the most unfavorable risk factors.

Patients and methods

All patients who presented to our department between 
2012 and 2019 complaining of scaphoid non-union were 
enrolled in the current study. There were eighteen patients 
in total who were followed. The inclusion criteria were adult 
patients with a scaphoid non-union. We defined non-union 
as a failure to attain radiographic union for more than six 
months. Patients with advanced SNAC wrists were excluded 
(i.e., stages 3 and 4) [13]. Patients were not excluded for 
their previous treatments, number of previous surgical pro-
cedures, time between the fracture and presentation to our 
clinic, level of activity, smoking, steroid use, or pre-existing 
systemic diseases. We retrospectively reviewed all these 
patients radiologically and clinically. This study was done 
according to the guidelines of the institutional review board 
at our institute. The surgeries were done by a single upper-
limb orthopedic surgeon. All patients were advised to quit 
smoking before the surgery; nonetheless, the surgery was 
performed regardless of their commitment.

In the assessment visit, Functional outcome was evalu-
ated using the Mayo functional outcome score for each 
patient [14]. Preoperative radiographic evaluation included 
plain radiographs, computed tomography (CT) scan. Wrist 
radiographs and scaphoid series radiographs were ordered 

in the standard fashion (posteroanterior and lateral wrist 
views obtained in 90° shoulder abduction, 90° elbow flex-
ion, neutral forearm rotation, and neutral wrist position). 
CT scans included axial, sagittal, and coronal reconstruction 
series. This preoperative radiological evaluation was aimed 
at determining the non-union site, the humpback deform-
ity, the extent of bone resorption, the presence of arthritic 
changes, the presence of SNAC wrist, and the presence of 
cysts. We don’t do MRIs. The presence of avascular necrosis 
in the proximal pole doesn’t change our surgical protocol.

Bone union was assessed based on radiological union on 
AP and lateral wrist x-rays and clinically by the absence of 
tenderness at the anatomic snuffbox. Postoperative radio-
graphs were used to assess the union. They were ordered 
at six weeks, three months, and six months postoperatively. 
The radiographs were assessed by the senior author, who is 
a consultant orthopaedic surgeon. The union was determined 
if no fracture line was visible on both views. When the union 
was questionable after four months of the procedure, a CT 
scan was ordered to confirm the union. The final clinical 
assessment was made in August 2021 for all patients, regard-
less of the time of the index procedure. The longest follow-
up period was 63 months, and the shortest was 6 months, 
with an average follow-up of 18 months.

The surgical technique and our protocol

A standard volar Henry’s approach to the scaphoid was uti-
lized in all patients, regardless of the site of the fracture 
or non-union in the scaphoid. The radiocarpal ligaments 
are tagged with PDS size 4/0 while incising them in the 
longitudinal axis of the scaphoid to facilitate their closure 
at the conclusion of the surgery. Confirming the fracture 
site is done through intraoperative fluoroscopy. Extensive 
curettage of the bone in the proximal part of the scaphoid is 
performed until we completely evacuate the proximal piece 
of the scaphoid from all bone, leaving an eggshell of the 
subchondral bone. Distally, curettage is performed until we 
get a clear margin of healthy bone. The bony margins of 
the cortical bony shell are trimmed gently proximally and 
distally, removing less than 1 mm via mini-bone nibblers. 
Usually, we end with a large defect at the conclusion of the 
refreshment. In revision cases, the defect can reach half the 
size of the scaphoid. If needed, we do radial styloidectomy.

Then, reduction is performed. In reduction, we don’t aim 
for bony apposition. Our target is to regain perfect alignment 
and length. This is accomplished by means of wrist exten-
sion, thumb traction, and mini-bone levers. Internal fixation 
of the scaphoid is accomplished via three or two Kirshner’s 
wires (K-wires) with a size of (1.6 mm–1.8 mm) depending 
on the available space at the fracture site. Our target is to 
use three K-wires if possible. We check the position of the 
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K-wires via antero-posterior and lateral intraoperative imag-
ing. The scaphoid should move as a single piece at the con-
clusion of fixation. After that, we harvest a bone graft from 
the ipsilateral iliac crest. We do a cortical bone window in 
the superior aspect of the iliac crest by reflecting a 4 cm-by-2 
cm cortical piece, which is returned to its place after harvest-
ing the graft. A purely cancellous bone graft is harvested. 
We aim to harvest a volume two-to-three times the size of 
the scaphoid. This cancellous bone graft is impacted gradu-
ally in the resulting bone defect at the scaphoid fracture site. 
We use mini-bone impactors to introduce this large amount 
of bone graft, starting from the proximal pole and followed 
by the distal piece defect. After confirming the scaphoid 
bony pieces are filled with a fully impacted bone graft, we 
fill the bone defect at the fracture site between the proxi-
mal and distal scaphoid pieces. Again, this is accomplished 
gradually with the sequential introduction and impaction of 
the cancellous bone graft. The defect should be filled with a 
well-impacted bone graft. K-wires are cut and buried inside 
the skin. Any extra bone graft is removed. Closure of the 
radio-carpal ligaments by PDS 4/0. Then, skin closure is 
done in a routine way. The two parts of the scaphoid, in 
addition to the bone graft filling the defect, should move as 
one piece at the conclusion of the procedure. We apply an 
above-elbow scaphoid cast, which is kept for 6 weeks. The 
resultant defect in this technique is extremely large, to the 
degree that we used an above elbow cast to offer extra stabil-
ity. Although the existing literature doesn’t show a benefit 
for an above-elbow cast in scaphoid fractures [1, 3], we are 
unaware of any literature discussing defects as big as those 
resulting from this technique. Radiographs are taken post-
operatively and repeated at six weeks, three months, and six 
months. Occupational therapy was commenced at six weeks 
postoperatively and continued according to the range of 

motion and strength of the wrist and hand. Wires are taken 
out after six months in all patients to ensure solid union. The 
wires were buried inside the skin and didn’t limit patients’ 
ability to mobilize their wrists or to participate in occupa-
tional therapy. Figures 1, 2, 3, 4, 5 demonstrate the results 
for a patient with scaphoid waist non-union. Figure 1 is a 
preoperative radiographs, Fig. 2 is the postoperative radio-
graph, Fig. 3 at 6 weeks follow-up visit, Fig. 4 at 5 months 
follow-up, and Fig. 5 at 6 months follow-up after removal 
of k-wires. Figures 6, 7, 8 are for another patient with distal 
pole scaphoid non-union. Figure 6 is the preoperative radio-
graphs and CT scan, Fig. 7 is the postoperative radiographs, 
and Fig. 8 is the final radiograph after removal of k-wires. 

Results

Descriptive statistical analysis was done using the Statis-
tical Package for Social Sciences (SPSS) version 22. The 
current study includes a total of 18 patients. The mean age 
of patients was 30 years. Most of the patients were male 
(88.9%) and free of chronic medical illnesses (83.3%). How-
ever, thirteen patients (72.2%) were smokers. It is worth not-
ing that smokers were counseled regarding smoking cessa-
tion before undergoing surgery, but none had quit smoking. 
Two patients (11.1%) of our sample were on chronic steroids 
(one primary and one revision case). Regarding mechanism 
of injury, fifteen patients (83.3%) sustained a fall on an out-
stretched hand; the remaining three patients (16.7%) sus-
tained direct wrist trauma. (Table 1).

Regarding prior treatment, fifteen patients had a thumb 
spica cast acutely after the fracture. Three patients presented 
with a failed open reduction and internal fixation (ORIF) 
with a bone graft. The mean time from injury to surgery was 

Fig. 1   A AP view of the right 
wrist of a 22-year-old male 
patient showing scaphoid waist 
fracture non-union with evident 
cystic changes at both ends of 
fracture site. B Lateral view 
X-ray is showing a scaphoid 
waist cortical disruption
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37 months (around 3 years). For the three revision cases, the 
time gap was 12, 10, and 8 years. One of them had two failed 
surgeries. (Table 1).

All patients had the same procedure as mentioned 
above. All patients had an above-elbow scaphoid cast for a 
total of six weeks. Thirteen patients had three k-wires, and 
five patients had two k-wires. The mean follow-up time 
for our patients was 18 months (1.5 years). In terms of 
radiographic union, fifteen patients (83.3%) achieved radi-
ographic unions by two to three months, and the remaining 
three patients (16.7%) achieved radiographic unions by 
four to five months, i.e., all patients achieved successful 

Fig. 2   A AP view of the right 
wrist after undergoing open 
curettage, bone grafting and 
retrograde fixation with three 
K-wires penetrating the distal 
pole and into the proximal pole 
of the bone. The fracture site 
is well aligned with adequate 
bone graft filling. Thumb spica 
cast is shown as well. B Lateral 
view is shows that surgery was 
done through a palmar (volar) 
approach. The K-wires appear 
buried under the skin on both 
views

Fig. 3   AP view with ulnar deviation view of the right wrist 6 weeks 
post-op. The X-ray shows callus formation around the fracture site. 
The K-wires appear in place and the bone graft appears to have filled 
the fracture gap in an excellent manner. The cast is removed at this 
point of treatment

Fig. 4   AP view of the right wrist 5 months post-op. It is shown that 
the previous fracture site appears well consolidated with obvious 
sclerosis indicating excellent union



463European Journal of Orthopaedic Surgery & Traumatology (2024) 34:459–468	

1 3

radiographic unions by five months at maximum (Table 2). 
The radiographic patterns of the scaphoid fracture were as 
follows: Eight patients (44.4%) had a scaphoid waist frac-
ture, and ten patients (55.6%) had a proximal pole fracture. 
Six patients (33.3%) were manual workers; the remaining 
were office-based employees. All patients had the same 
procedure as mentioned above. All patients had an above-
elbow scaphoid cast for a total of six weeks.

The patients in this cohort had surgery between 2012 and 
2021. All were clinically evaluated in August 2021 for the 
outcome measures. All patients reported high satisfaction. 

Assessment of the wrist function was done using the Mayo 
functional wrist score [15]. Scores range from 0 to 100, with 
a score of 0 indicating the worst possible wrist condition and 
a score of 100 indicating the best possible wrist condition. 
The mean Mayo score for our cohort was 83.6 (± 12.4), with 
5 patients (27%) achieved ≥ 95% which indicates a signifi-
cantly high functioning wrist in our cohort. Also, an assess-
ment of the range of motion of the operated wrist was done. 
The mean flexion range of motion was 60 degrees, and the 
mean extension range was 56 degrees (Table 2). Correla-
tion between Mayo score with age, previous surgeries, radio-
graphic union, and postoperative range of motion is provided 
in Table 3. All our cohort at the time of visit and examina-
tion achieved full radiographic union, excellent clinical func-
tion of the wrist, no tenderness at the anatomic snuffbox, and 
full functional range of motion of the affected wrist.

Gender, steroid treatment, and the site of the fracture 
didn’t show significant differences in the outcome meas-
ures: radiographic union, Mayo functional outcome score, 
flexion arc, and extension arc (Table 4).

Smoking has negatively affected the Mayo functional out-
come score (74 in smokers vs. 87 in non-smokers, p value 
0.03). However, there was no difference in the union and the 
flexion and extension arcs. Also, smoking didn’t lower the 
reported patient satisfaction after the procedure (Table 4).

Two patients had infections at the site of the K-wires. 
Both healed uneventfully after removal. When the infec-
tion was noticed, only the infected K-wire was removed 
while keeping the others in place for the full treatment 
protocol.

Discussion

Scaphoid non-union remains a difficult situation to deal 
with. Various operations were described to deal with this 
condition, with a reported success rate of 60–90% [16]. 
Bone graft alone, bone graft with K-wire fixation, and 
bone graft with headless screws were described in the 
literature [8]. Even the use of mini plates and external 
fixators were also described previously [17, 18]. The bone 
grafts varied according to donor areas (iliac crest, distal 
radius, or olecranon), the nature of the graft harvested 
(cancellous or cortico-cancellous), and whether they were 
vascularized or not.

Table 1   Demographic characteristics of the study group

*One patient has bronchial asthma, one has behcet’s disease, and the 
third has epilepsy
**Two patients, the one with Asthma, and the other with Behcet’s 
disease
***Three revision cases, operated 8, 10, 12 years respectively after 
the first surgery

Characteristics n (%)

Total patients
Males 16 (89%)
Females 2 (11%)
Age (yrs.)
Mean 30.8
Range (22–49)
Comorbidities
Healthy 15 (83.3%)
Medical illness present* 3 (16.7%)
Smoking
Smoker 13 (72.2%)
Non-smoker 5 (27.8%)
Steroids use
Yes** 2 (11%)
No 16 (89%)
Mechanism of injury
FOOSH 15 (83.3%)
Direct trauma 3 (16.7%)
Previous surgery
Yes*** 3 (16.7%)
No 15 (83.3%)
Fracture pattern
Mid 8 (44.4%)
Proximal 10 (55.6%)

Table 2   Perioperative 
Characteristics of the study 
group

Variable Age Injury to 
surgery time 
(months)

Follow-up 
(months)

Radio 
unions 
(months)

Mayo score ROM 
(flexion) 
(degrees)

ROM 
(extension) 
(degrees)

Mean 30.8 37.5 18.1 2.3 83.6 59.4° 56.1°
Std. deviation 7.5 42.8 13.6 1.3 12.4 15.2° 14.8°
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Three well-documented historical procedures were 
recorded to manage scaphoid non-union, with the first one 
described in literature by Adams and Leonard [19] as the 
use of cortical autograft at the non-union site. Eight years 
later (1936), Matti described another technique through 
a dorsal approach and the creation of a cavity within the 
non-united fragments, which was filled with cancellous 
bone [20]. Russe in 1960 mentioned the creation of a cav-
ity; however, it utilized a volar approach, and the defect 
void was filled by both cortical and cancellous bone [12]. 
Authors refer to both techniques as Matti-Russe technique 
[21, 22]. In the original procedure, no osteosynthesis was 

used [23]. However, it required a prolonged immobiliza-
tion period of the wrist, which could result in stiffness, 
leading to patient non-compliance and a poor outcome 
[22]. With the implementation of osteosynthesis, there is 
no need for such a long period of immobilization, and 
patients can start range of motion early postoperatively 
[24].

A long time interval between the time of injury and sur-
gery was claimed to be a negative prognostic factor for union 
[25]. However, this current study showed no such effect (the 
mean time for the whole cohort was around three years, 
and for the revision cases, it was ten years). Similar to our 

Table 3   Pearson correlation 
between Mayo score and related 
variables

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

Pearson correlation Age Previous 
surgeries

Radiographic 
unions (months)

ROM (Flex) ROM (Ext)

Mayo score Pearson correlation 0.232 0.133 0.205 0.801** 0.806**
Sig. (2-tailed) 0.355 0.598 0.415 0.000 0.000

Table 4   Comparison of outcome measures versus categories

*Statistically significant level

Outcome variables in comparison between males and females

Males (n = 16) Females (n = 2) Sig. (p value)

Radiographic union (months) 2.3 2.5 0.90
Mayo score 83.1 87.5 0.65
End flexion ROM 58.1° 70.0° 0.31
End extension ROM 54.6° 67.5° 0.26

Outcome variables in comparison related to smoking

Smokers (n = 13) Non-smokers (n = 5) Sig. (p value)

Radiographic union (months) 2.38 2.40 0.98
Mayo score 74.00 87.31 0.03*
End flexion ROM 63.4° 74.00° 0.06
End extension ROM 49.00° 58.85° 0.21

Outcome variables in comparison related to steroid use

Steroids (n = 2) No steroids (n = 16) Sig. (p value)

Radiographic union (months) 2.50 2.38 0.90
Mayo score 82.50 83.75 0.89
End flexion ROM 57.50° 59.69° 0.85
End extension ROM 57.50° 55.94° 0.89

Outcome variables in comparison related to fracture pattern

Mid pole (n = 8) Proximal pole (n = 10) Sig. (p value)

Radiographic union (months) 2.13 2.60 0.48
Mayo score 82.50 84.50 0.74
End flexion ROM 58.13 60.50 0.75
End extension ROM 55.00 57.00 0.78
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results, Zoubos et al. and Meisel et al. reported no effect of 
the time interval on healing [26, 27].

Previous literature suggested the use of either screws or 
k-wires for fixation of the graft at the non-union site. Pin-
der et al. [28] in a review of the method used for fixation, 
reported that there is a general trend toward using screw fixa-
tion over k-wires in recent years; however, the series utilized 
k-wires had a higher estimated incidence of union than screw 

groups (91% vs. 88%, respectively). In this current study 
using k-wires for fixation, we achieved a 100% union rate. 
A longer period of time between the injury and the surgical 
intervention could lead to more erosion and resorption at 
the fracture site [8]. Using screws with differential threads 
would cause compression at the fracture. This means a short-
ening of the scaphoid due to pre-existing bone resorption. 
To avoid this, the use of a cortical graft at the fracture site is 
warranted when a compression screw is used. This shifted 
us away from the use of compressive screws towards the use 
of K-wires.

The number of K-wires used in fixation in the literature 
is variable. Raju et al. utilized the Matti-Russe inlay bone 
grafting technique with 2 K-wires in a cohort, and they uti-
lized the Kohlman modification of vascularized muscle pedi-
cle grafts using one K-wire in another group [29]. Meisel 
et al. [27] also used two K-wires to hold the graft. Ole et al. 
[30] in a series of 85 wrists with non-union scaphoids, uti-
lized two K-wires and three K-wires for some patients. Stuart 
et al. [31] in a series of twenty-seven patients, used two 1.6-
mm K-wires. In the current study, the target was the use of 
three K-wires. If this was difficult due to the dimensions of 
the scaphoid or the non-union site, two K-wires would be 
used. The aim is to have a stable construct to decrease the 
post-operative time spent in a cast and to allow early range 
of motion.

Zoubos et al. [26] kept the cast for 3 months duration after 
surgery. Ole et al. [30] reported using a thumb spica cast 
for 12 weeks. Sherief et al. [32] in a series of 50 patients, 
reported post-operative casting for 6 weeks, then another 
4 weeks with a wrist splint. However, in our series, cast 

Fig. 5   AP view of the right wrist after removing the buried K-wires 
(6 months from the original surgery). The fracture line is no longer 
visible and union of the bone has been achieved. A cast is applied for 
pain relief after removing the metal

Fig. 6   A AP view of the left wrist of a 15-year-old male patient 
showing distal scaphoid pole fracture non-union with obvious dis-
placement of the fractured pieces. B Lateral X-ray shows a displaced 
fracture with flexed distal piece. C Coronal CT-Scan of the same 

patient showing the fracture non-union at the distal pole of the scaph-
oid with cystic changes and sclerosis mostly appreciated on the distal 
piece. Open growth plates of the distal radius and ulna can be visual-
ized on all of these images
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immobilization was kept for only 6 weeks, and then the 
patients started occupational therapy and the active use of 
the operated hand and wrist. This significantly enhanced 
functional recovery.

Smoking was shown to decrease the union rate after 
scaphoid non-union surgery [33]. This detrimental effect 
on union was documented regardless of the type of bone 
graft used (vascularized or non-vascularized) [7]. Even 

cessation of smoking prior to scaphoid non-union surgery 
didn’t improve the outcome [34]. Many authors have advised 
using a vascularized bone graft if the patient is a smoker 
[35]. In some series, the success rate in smoker patients was 
27% [36] which improved to 65% if a vascularized bone 
graft was used [37]. Nonetheless, this success rate is still 
humble in comparison to our results. In this current cohort, 
thirteen patients were smokers, and all achieved a successful 
union and a good functional outcome. In this cohort, we had 
a 100% union rate regardless of smoking, chronic steroid use 
time interval, the site of the non-union, or being a revision 
procedure. This could be multifactorial. A large amount of 
cancellous bone graft was used and gradually impacted (two 
to three times the size of the scaphoid). This could introduce 
myriad viable osteoblasts. Also, performing an extensive 
and complete evacuation of the proximal pole coupled with 
an extensive evacuation of the distal pole could be a factor. 
This evacuation would make a sizable room to cope with 
the massive bone graft. On the other hand, this evacuation 
would enable us to get rid of all non-viable and sclerotic 
bones, which could hinder bone healing. Lastly, using two to 
three K-wires (1.6–1.8 mm) could make the final construct 
stiff enough to promote bone healing. The number and size 
of the K-wires depend on the dimensions at the non-union 
site. Possibly, the cross-sectional area of the metal crossing 
the non-union site is more important than the type of osteo-
synthesis used (K-wires vs. screws, or steel vs. titanium). We 
cannot attribute the success in the current cohort to either 
factor. Nonetheless, we think the use of these factors col-
lectively resulted in this good outcome.

The main weakness of the study is the number of patients. 
Nonetheless, it could pave the way for larger studies. Due 

Fig. 7   AP view of the left wrist status post open curettage, bone 
grafting and retrograde fixation with three K-wires penetrating the 
distal pole and into the proximal pole of the scaphoid. The fractured 
pieces are well reduced with adequate filling of the gap by bone graft. 
A cast is illustrated on X-ray as well

Fig. 8   A AP view of the 
left wrist after removing the 
K-wires (6 months from the 
original surgery). Disap-
pearance of the fracture site 
indicates a state of union in the 
scaphoid. Significant filling of 
the fracture site can be easily 
appreciated on this view. B The 
lateral view shows that the dis-
tal piece is no longer flexed and 
union of the fracture site with 
excellent alignment is evident
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to the favorable results of this technique, more patients are 
getting this surgery in our center. After completing data col-
lection, more patients received this procedure with the same 
favorable results. We aim to publish larger-scale studies on 
this procedure in the near future.

Conclusion

Healing of the scaphoid non-union was possible utilizing 
the current technique regardless of smoking, duration, site, 
revision or other risk factors. No major complications were 
encountered. We believe this could add to our knowledge 
and understanding of scaphoid non-union treatment. Larger-
scale studies are warranted.
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