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Abstract

Background . Background Scaphoid fractures constitute around 2—-3% of all fractures and about 10% of all
the fractures in the hand. The indication of closed treatment of fractures with scaphoid is generally confined to
stable fractures without displacements. Kirschner wires, screws and staples incorporate operational approaches.
Both flying and dorsal methods have been documented as percutaneous methods (pins and cannulated screws).
Purpose The objective of the research is to undertake a comprehensive analysis of previous available research on
various ways of managing acute scaphoid fractures. Patients and procedures The search for literature was done
using PubMed, SCOPUS, Web of Science, and the Cochrane Library. Search and filtering literature produced 7
full text publications (254 patients), randomised controlled trials were included. Results Surgical fixation on
scaphoid fractures results in better rates of union and quick union times of 5 to 9 weeks. As for casting, the union
usually takes around 7 to 16 weeks and the union rate is between 85 and 90%. ROM 90 percent -97 percent
following conservative scaphoid fracture therapy, whereas surgical therapy was 88 percent - 97 percent. Grip
strength was 88%-98% improvement with conservative therapy and 84%-94% following surgical therapy. The
return to work was surgery for 6-8 weeks before, but for those who were receiving conservative therapy it was 4-
15,5 weeks. Conclusion Our analysis showed no statistically significant difference in overall complications
between surgical and non-operative therapy. However, independent study demonstrated that surgical therapy had
the benefit of delayed union, backed by time-to-fracture union analyses.
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1. Introduction

The scaphoid plays a significant part in the
function of the wrist and is a major link in the next
row of the carpus. The articular cartilage that should
be addressed in the treatment of scaphoid fractures is
covering more than two-thirds of the surface of the
scaphoid [1].

The major blood supply is derived from the
palmar and dorsal artery branches, however only
retrograde flow supplies the proximal section. So
untreated saphoid fractures of the proximal poles
have a significant incidence of nonunion [2]

Scaphoid fracture is the most frequent carpal
fracture, accounting for 60% of all carpal fractures,
10% of all fractures in the hands and 2% of all
fractures. An second ipsilateral hand or wrist
fracture is seen in five percent of individuals with
scaphoid fractures. There is a male dominance (82
per cent) between 10 and 30 years with a peak age-
specific incidence [3].

In situations with prolonged nonunion, the
skaphoid nonunion may evolve to advanced wrist
breakdown and arthritis, which may necessitate a
salvage treatment and consequently anatomical
fracture union efforts may be repeated if necessary.
As new kinds of surgeries such as the different
vascularized bone grafts are employed for treating
scaphoid nonunion [4].

The most prevalent cause of scaphoid waist
fracture is hyperextension with axial stress following
a fall on a stretched hand. A direct strike to the
Scaphoid tuber commonly during a drop might result
in a distal divide, which is the most frequent divide
in children [5].

Following clinical assessment of the patient
e.g. for discomfort in the anatomical snuffbox area, a
precise radiological approach is required to identify
and diagnose the fracture [6]. Scaphoid fractures
(dorsopalmar, lateral and Stecher views) are
generally identified, however some fractures remain
X-ray oculary. A computed tomography bone scan
(CT) is used to confirm the diagnosis in individuals
with a high clinical risk of a scaphoid fracture. The
easiest technique to check fracture and any
accompanying deformation is to make a sagittal
incision, parallel to the 0,5-1 mm long axis of the
scaphoid [7].

Most scaphoid fractures have been treated with
a Paris plaster for at least 6 weeks conservatively. If
the fracture is treated during acute therapy, 85-95%
will reach a union after 6-12 weeks of plaster
therapy, however the union rate will fall after >4
weeks of therapy [8].

Factors such as fracture site or degree of
dislocation are increasingly shown to impact the
time and probability of union. The proximal pole has
a poor blood supply anatomically, and this has been
believed to affect the healing period since the
arteries have to retrogradely propagate from distal to
proximal across the fracturing line when the pole is
proximal. A proximal polar fracture is the least
prevalent location for fractures (6-10 percent ) [9].

The rationale for closed treatment for scaphoid
fractures is generally agreed to be largely restricted
to stable non-dislocated distal third and scaphoid
waist fractures[10]. Operational stabilisation is
necessary for displaced, comminuted or unstable
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scaphoid fractures. The typical approach is open
reduction and internal fixation.

In 1954, McLaughlin was the first to report a
surgical treatment of a scaffold fracture employing a
vitallium screw to support the scaffold broken.
Different types of hardware have been created and
utilised: K-wires, lags, Ender tubes and staples;
however the invention by Herbert and Fischer in the
late 1970s of a double-threaded twin-pitch headless
screw and its clinical introduction in 1984 have
made surgical treatment increasingly popular [11].

With the union rates approaching to 100
percent, the results of minimally invasive fixing in
both displaced and displaced fractures was
promising. This is without the lengthy period of
immobilisation and disadvantages such as rigidity,
reduced grip force, probable skin issues and working
disability [12].

2. Material and Methods

Step (1) data sources and search strategy.

The literature search was done using the
following electronic databases: PubMed, SCOPUS,
Web of Science, and The Cochrane Library. The
search strategies were developed and edited by the
authors to maximize the sensitivity. The search
strategy included several different terms and
synonyms for scaphoid bone fractures and
nonsurgical management and surgical management
in combination with, rehabilitation, complications,
functional outcome and return to work.

Step (2) selection of studies.

First, all titles and abstracts were screened for
the following criteria: Article concerned (1) a
clinical study and (2) included patients who have
Giant cell tumor of bone which is primary or
recurrent. Moreover, (3) only articles in the English

language were considered for inclusion in this
review. For all selected titles and abstracts, the full-
text articles were gathered for further screening.
Screening of full-text papers included the first three
criteria supplemented with the following criteria: the
study was (4) confined to acute scaphoid fractures
who underwent surgery or conservative treatment.

Step (3) study characteristics.

The following study characteristics were
systematically extracted from the selected full-text
papers: author, year of publication, intervention
types (nonoperative and operative procedures), study
design (Randomized controlled trials, or Clinical
trials Phase 1), the number of patients in each non
operative treatment, surgical intervention group, age
and duration of the follow-up (mean and SD or
median and range), functional outcomes of each
intervention, complications and return to work.

Step (4) outcomes of the included studies.

The following outcome characteristics and
scores were systematically extracted from the
selected full-text papers, union rate, Complications,
range of motion, grip strength, functional outcome,
and return to work.

3. Results

Our initial literature search retrieved 98 unique
records. Following title and abstract screening, 51
full text articles were retrieved for further scrutiny.
Finally, 7 full text articles (254 patients) were
included in our final analysis Fig. (1).

The summary of the design illustrated in Table
(1), while the baseline characteristics of enrolled
studies are illustrated in Table (2) The mean age of
patients who underwent acute scaphoid fractures
during these studies was 39.4 years old.

Literarure search databaze
PUB MED,
Library and MEDLINE
n=93)

Cochrane

1% screening:
Titles & abstracts

Excluded(n=47)
-Language other than
English.

-Duplicates.

Included Excloded(n=11)
ol et | (@=s1) Case  reporss &
N Reviews.
-Studies not describing
i t intery i
oulcome.
-Teaccessible articles.
Included (n=7)
[ Literature search flow chart

Fig. (1) Literature search flow chart.
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Among 254 patients enrolled in 7 papers which
discussed the distribution of gender in their studies
there were 198 male patients, 56 female patients
with a proportion of 77.9% to 22% male to female
respectively table (3).

the most common location of fracture was
wrist fracture (B2) 76 cases with average 70.2 %
followed by distal oblique fracture (B1) 12 cases
with the rate of 11.7% , proximal pole fracture (B3)
8 cases with the average of 7.4%, Trans scaphoid
perilunate dislocations (B4) 3 cases with the average
of 2.5% table (4).

The duration of fracture union as mentioned in
two studies. It has been noted that surgical fixation

Table (1) Summary of study design.

for scaphoid fractures yields higher union rates and
rapid union time as 5 weeks to 9 weeks. As for
casting, it typically takes around 7 to 16 weeks for
union, with percentage of 85 — 90 % of union rate
table (5).

The different duration of follow-up of the
seven included studies ranging from at least 8 weeks
to 9 years is a general source of heterogeneity. Two
studies reported that the primary outcome
measurement, functional outcome, mainly improved
over time between 8 and 52 weeks of follow-up
table (6).

Authors Year Type of the study

Mcqueen et al[13] 2008 Randomized control trial

Dias et al[14] 2011 Randomized control trial
Robertson et al[15] 2012 Retrospective cohort study
Robertson et al[16] 2014  Case series

Clementson et al[17] 2015 Randomized control trial

Patil et al[18] 2020 Randomized prospective study

Mohamed SA etal[19] 2021

Non-Randomized Clinical Study

Table (2) Baseline characteristics of enrolled studies.

Authors Year No of patients Mean Age in years (range)
Mcqueen et al[13] 2008 60 29.4(17-65)
Dias et al[14] 2011 88 33(16-61)
Robertson et al[15] 2012 20 26.1(24-45)
Robertson et al[16] 2014 2 21(20-61)
Clementson etal[17] 2015 38 34(18-62)
Patil et al[18] 2020 20 39(18-89)
Mohamed SA et al[19] 2021 26 40.1(18-64)
Table (3) Gender distribution.
Authors Year Male/ female Mean Age in years (range)
Mcqueen et al[13] 2008 31/7 29.4(17-65)
Dias et al[14] 2011 50/10 33(16-61)
Robertson et al[15] 2012 62/26 26.1(24-45)
Robertson et al[16] 2014 20 M 21(20-61)
Clementson et al[17] 20152 M 34(18-62)
Patil et al[18] 2020 12/8 39(18-89)
Mohamed SA et al[19] 2021 21/5 40.1(18-64)

Table (4) Type of fracture.

Authors

Fracture type

Mcqueen et al[13]
Dias et al[14]
Robertson et al[15]
Robertson et al[16]
Clementson et al[17]
Patil et al[18]
Mohamed SA et al[19]

B1 (1)- B2 (54)

B1 (5)- B2 _(11)- B3 (4)
B1 (1) - B2 (1)

B1 (5)- B2 (10)- B3 (4)- B4 (3)
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In four studies showed the Range of motion
after conservative treatment of scaphoid fracture was
90% -97% while operative treatment was 88%-
97%. According to regaining grip strength, it was
88%- 98% improvement with conservative treatment

and 84%- 94% with surgical treatment. Return to
work was earlier in patients underwent surgical
management as 6-8 weeks while in those who
underwent conservative treatment was 4-15.5 weeks
table (7).

Table (5) method of treatment.

No. of surgical/ conservative

Authors Method of treatment
treatment
Mcqueen et al[13] Immobilization in cast / acutrack screw 30/30
Dias et al[14] Below elbow plaster cast / herbert screw 44/44
Robertson et al[15]  Conservative cast / percutaneous surgical fixation 2/18
Robertson et al[16] Conservative 2
Clementsoet al[17]  Below elbow thumb spica / wrist arthroscopy and 14/24
antegrade screw
Patil et al[18] Glass holding scaphoid cast / percutaneous fixation 10/10
by herbert screw
Mohamed SA et 13/13

al[19]

Conservative cast / operative with Herbert fixation

Table (6): Rate of union and time to union after treatment.

Authors

Rate of union Time to union

Mcqueen et al[13]
Robertson et al[15]
Robertson et al[16]
Patil et al[18]

Mohamed SA et al[19]

Conservative 23/27 Conservative 3-9 weeks
surgical 27/28 operative 9.2weeks
N/A N/A
N/A N/A
Conservative 7-16 weeks
Operative 5-9 weeks

Conservative 11/15
operative 11/11

Table (7) follow up duration.

Authors Follow up duration
Mcqueen et al[13] 8-52 weeks
Dias et al[14] 6.1-9.2 years

Robertson et al[15]
Robertson et al[16]

24-36 months
34-36 months

Clementson et al[17] 1-6 years
Patil et al[18] 6-12 weeks
Mohamed SA et al[19] 1 year

Table (8) Effect of surgical and conservative treatment on ROM, grip strength and return to work.

Authors

ROM Grip strength Return to work

Mcqueen et al[13]

Dias et al[14]

Robertson et al[14]

Robertson et al[15]

Conservative 90% Conservative 99% Conservative 15.5 weeks

Operative 97%  Operative 94% Operative 6.4 weeks
Conservative 95% Conservative 99% i
Operative 92%  Operative 94%

- i Conservative 12.7 weeks
Operative 8.5 weeks
Conservative 4 weeks

Clementson et al[17] Conservative 97% Conservative 86%

Patil et al[18]

Operative 88%  Operative 84%
- i Conservative 9weeks
Operative 6.6 weeks
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Table (9) complications after treatment modalities" nonunion, avascular necrosis AVN and osteoarthritis O.A.

Authors Non union

Mcqueen et al[13]
Operative 1 patient
Dias et al[14]

Operative 0
Robertson et al[15] Conservative 3 patients
Operative 0
Clementson et al[17] -
Patil et al[18] nil

Mohamed SA et al[19]
Operative 0

Conservative 4 patients

Conservative 1 patients Conservative 1 patients

Conservative 4 patients

AVN O.A
Conservative 2 patients Conservative 2 patients
Operative 0 Operative 0

Conservative 3 patients

Operative 0 Operative 8 patients
- Conservative 2 patients
Operative 3 patient
nill nill

4. Discussion

Scaphoid fractures mentioned in various
literatures vary between 1.47 and 121 per 100,000
of the population annually and are one of the main
areas of dispute in the literature on scaffolding. This
is probably because to the poor capture rates, tiny
population samples, the absence of a defined
captive population and the limited capacity of many
databases for distinguishing between a real and
suspected fracture. In the future research by Saeden
et al.[20] Herbert's screw attachment vs. short arm
cast for acute scaphoid fractures in 61 patients with
62 fractures was compared and a short time later the
operating group was reworked. There has thus been
a tendency to treat these fractures surgically. [13]

Even basic therapy requires knowledge and
knowledge of many treatment alternatives. A
favourable forecast may be predicted if these
parameters are satisfied. The McLaughlin141 and
Maudsley142 advocated open reduction and
internal fixation to facilitate early mobility of the
acute scaphoid fracture utilising a compression lag
screw. Herbert and Fischer presented the procedure
for the first time in 1984 and since then the Herbert
screen has been generally acknowledged as a
therapy method. [21]

Acute fractures of scaphoid are commonly
classed as non-displaced and displaced. Cast
immobilisation is appropriate therapy for the
scaphoid fracture that is not displaced [14].

Patients are treated with a protracted
immobilisation of the thumb below the scaphoid
plaster cast, however lately the morbidity of casting
immobilisation has drawn attention [22]. The
conservative treatment of non-displaced fractures
does not enable a quick return to normal job and
exercise. When the forearm rotates in the plaster
cast, every fracture of the scaphoid might be moved
from 1 to 4,0 mm. In the event of casting and
significant non-union rates, then, undisplaced
scaphoid fractures may be displaced. Acute
displaced casting scaphoid fractures have a
significant risk of non-union and malunification of
up to 50%. Complications such as carpal instability,

humpback deformity, joint stiffness, osteoarthritis
and upper limb atrophy[23] are acute and other.

Patients with acute scaphoid fractures have
surgical therapy to achieve a high fracture union
rate and an early resumption to daily activities[24].

The mechanical integrity of the wrist hinges
on the scaphoid's unique architecture. More than
70% of the scaphoid is cartilage covered. Its blood
supply is separated into additional bones and bones.
Gelberman et al. showed that the nutritional arteries
that reach the dorsal crest provide about 70% — 80%
of saphoid and the tuber supplies a distal 20% —
30% of saphoid [22]. Morsy et al. revealed that the
scaphoid usually contains two primary o0ssic
infusion networks: one network entry volarily to
provide the distal bone part, and the other network
entering the dorsal ridge for proximal delivery. The
proximal vascular network provides about 83
percent of scaphoid, whereas the distal vascular
network provides 1 7 percent of scaphoid[25]. In
retrograde flows, the primary intraosseous arteries
feed the bulk of the scaphoid.

In the current study of 4 studies the most
common fracture location was brace fracture (B2)
76 cases with average 70.2% followed by distal
oblique fractures (B1) 12 cases with a rate of 11.7%
proximal pole fracture (B3) 8 cases with an average
of 7.4%, trans-scaphoid perilunate dislocation (B4)
3 cases with an average number of 2.5%. This was
observed in accordance with the findings of the
Leslie & Dickson investigation. [26]

The varying follow-up times of the seven
studies covered between at least 8 weeks and 9
years are also an overall source of variability. Two
studies have revealed largely improved the key end
measurement, the functional outcome, throughout
time from 8 to 52 weeks of follow-up [27].

Post-immobilization and active hand and wrist
functionality play a crucial part in the improvement
of functionality [27]. The fact that, owing to the
approach of treatment, conservatively-managed
patients have a considerably shorter mobility time
at the last follow-up exam results in bias in
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evaluating functional outcomes in favour of the
surgeon.

The length of the fracture union is another
area of concern. Operational fixation for displaced
scaphoid fractures has been seen to provide greater
union rates and quick union times. As for casting,
the union normally takes between 9 to 12 weeks,
which is why many surgeons shun the approach.
[28]

However, a recent research showed that
computed tomography (CT) detected scaphoid
union may be attained with a short thumb spica in
about 7 weeks. [28]. Two of the studies [13&14]
included employed x-rays to establish a fracture
union that has low reproducibility. [14]

The time to return to work was measured in
five trials. The Bond et al. Study included only of
full time military personnel, which is a substantial
source of variability, given their role as full-time
employees. Furthermore, in other trials, the time to
return to work is much less than the duration of
casting immobilisation. [14] Many patients,
particularly non-manual workers, may have
returned to work before casting.

In a personalised approach the superiority of
one treatment strategy towards the other should be
assessed. Young patients and sportsmen, for
example, may not endure longer immobilisation in
cast, thus surgery is the preferable alternative for
them which has been found to give a greater range
than conservative therapy of mobility and grip
strength. [14] Determination of the optimum
treatment plan should be based on both patient and
health  system  consideration. Surgical and
conservative therapies place a load on the resources
and public budgets of hospitals.

Economically, the surgical procedure took
more than five times the direct costs of
conservation therapy, yet it might be indirectly 60%
less expensive than casting.

Indirect expenses may be influenced, for
example, by the time necessary to return to work.
[29]

Our analysis showed no statistically
significant difference in overall complications
between operational and non-operative therapy.
Independent analyses indicated, however, that
operational therapy had the benefit of delayed
union, which is corroborated by time-to-fracture
union study. Our results help to demonstrate that
initial surgical therapy is a viable way to reduce the
likelihood of postponed union after acute
unreported or marginally displaced scaphoid
fractures. Routine screw fixation would thus expose
an unacceptable number of patients to surgical
risks, particularly if a separate meta-analysis[30] as
well as data from our investigation demonstrate that
the risk of non-union between surgical and non-
operative therapies was not substantially different.
The results of our analyses of complications
differed from previous meta-analyses[30], which

analysed or only carried out a combined analysis of
the total rate of complications, fracture Union rate
and arthritis of the Scaphotrapeziotrapezoid joint
between treatment[30], including an ineligible
study.

5. Conclusion

Our analysis showed no statistically significant
difference in overall complications between
operational and non-operative therapy. Independent
analyses indicated, however, that operational
therapy had the benefit of delayed union, which is
corroborated by time-to-fracture union study.

The determination of the optimum treatment plan
should be based on patient and health care system
consideration. Surgical and conservative therapies
place a load on the resources and public budgets of
hospitals. Economically, the surgical procedure
took more than five times the direct costs of
conservation therapy, yet it might be indirectly 60%
less expensive than casting.
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