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Abstract:

Introduction: Fractures of the scaphoid bone account for apprateiy 10% of the
hand fracturesTraditionally, non displaced fractures of the saaghhave been treate
conservatively with immobilization of hand with ¢adNow surgicalfixation has been
increasing. The aim of this study is to evaluaterapve versus non operative treatments
acute undisplaced or minimally displaced scaphoid fraesuMaterials & Methods: A
randomized prospective clinical study was conducted.5 patients with fracture scaphc
treated with conservative techniques and ORIF ayéd surgeons at a tertiarauma care
centrein the Department of Orthopedics,. J. medical college, Civil hospital Ahmedab
between May 2016 and May 2017. Fracture patteraie wlassified on basis of Herb
classification.Observation and results: Mean age was 21.5 year86.7% patients had
mechanism of injury as axial load on hyperextended radially deviated wrist. Avera
period for immobilization for conservative was 1@ke and after surgery was 2 wee
11.11% patient managed conservatively had underqnon-union 16.7% managed by
surgery had undergone nanior. 20% had mean wrist extension deficiency of l4releg
13% had mean volar flexion deficiency of 13 degr&és7% patients had excellent and g
results. 13.3 % patients had fair to poor res@833% cases Id osteoarthritis irfollow-up
examination. 19% had grip deficiency. The averagestwscore was 88¢ Conclusion:
Undisplaced fractures treated conservatively hasl sk of undergoinnor-union compared
to surgical techniques. Conservative treatmemore effective from cost utility standpoi
of view. Surgical treatment needs lesser time mgarison to conservative treatme
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Introduction:

Fractures of thescaphoid bor accounts for
approximately 10% of the hand fractures, with amested
incidence of 29 per 100,000 persons. Herbert Atdras
(nondisplaced unicortical waist fractures) account
16.5% of all the scaphoid fracturt™

Traditionally, nondisplaced fractures of tt
scaphoid have been treated conservatively, with
immobilization of the hand with a cast; hence, mak
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and return to its original function. However, thigas balanced against the risk of
complications of surgery of the fractures. Althouggports have shown that operative
treatment is safe, effective and produces satmfacesults, outcomes from current studies
comparing these two methods are questionable. imefahis meta-analysis was to evaluate
the effects of operative versus non-operative tneat for acute undisplaced or minimally-
displaced scaphoid fractures in adults.

Incidence of fracture by location include waist %5 proximal third - 25% distal
third - 10%.Distal pole is most common locatiorkids due to ossification sequence most
common mechanism of injury is axial load acrogsdmextended and radially deviated
wrist which is common in contact spor@ Transverse fracture patterns are considered more
stable than vertical or oblique oriented fractur@ssociated conditions include SNAC
(Scaphoid non-union Advanced Collapse) , AVN wipnoximal 5th AVN rate of 100% and
proximal 3rd AVN rate of 33%.

> 75% of scaphoid bone is covered by articularilege. Major blood supply of
scaphoid is dorsal carpal branch (branch of theragtery) which enters scaphoid in a non-
articular ridge on the dorsal surface and suppieximal 80% of scaphoid via retrograde
blood flow. Minor blood supply is from superficiphlmar arch (branch of volar radial artery)
enters distal tubercle and supplies distal 20% adpkoid. Both intrinsic and extrinsic
ligaments attach and surround the scaphoid thens@hflexes with wrist flexion and radial
deviation and it extends during wrist extension almér deviation (same as proximal row).

Presentation of scaphoid fracture is anatomicdfflsax tenderness, dorsally scaphoid
tubercle tenderness volarly with pain with resigteshation.

Image 1 Types of Scaphoid Fracture
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I mage 2 Radiograph of Wrist showing fracture of scaphoid

— —~

Recommended Radiograph views include AP and laRadlographs scaphoid
view is 30 degree wrist extension, 20 degree uldaviation 45° pronation view. If
radiographs are negative and there is a high elirsaspicion one should repeat radiographs
in 14-21 days. Bone scan is effective to diagnaseilb fractures at 72 hours with specificity
of 98%, and sensitivity of 100%, PPV 85% to 93% whlene at 72 hours. MRI is the most
sensitive for diagnosis occult fractures < 24 hdarammediate identification of fractures /
ligamentous injuries and assessment of avascuddmssiof bone (vascularity of proximal
pole). Proximal pole AVN is best determined on Ehwences. CT scan with 1mm cuts is
less effective than bone scan and MRI to diagnaselbfracture .can be used to evaluate
location of fracture, size of fragments, extentcoflapse, and progression of non-union or
union after surgery.

Aims and Objectives:
1. To study fracture patterns of scaphoid fractures.

2. To study the results of conservative methods ve@R#- in treatment of scaphoid
fracture.

3. To evaluate treatment related complication.
4. To find out basis for selecting the method of ezt for fracture scaphoid.
5. Functional outcome.

Materialsand Methods:

This randomized prospective clinical study was cabeld on 15 patients with
fracture scaphoid treated with conservative tegies and ORIF by trained surgeons at a
tertiary trauma care centre in the Department dh@paedic, B. J. Medical college, Civil
hospital Ahmedabad, between May 2016 and May 20h&se cases were selected for study
randomly. Fracture patterns were classified onsbafd er bert classification.

Inclusion Criteria
e Skeletally mature patients.

e All patients of undisplaced scaphoid fracture -rdpsosed.
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Exclusion Criteria
e Skeletally immature.
e Pathological fractures other than osteoporosis.
e Uncooperative patients.
* Displaced fracture scaphoid.
Conservative treatment:

Conservative treatment involves the immobilizatadrthe hand, with a below elbow
scaphoid cast, for a period of 8-12 welksmost commonly for non-displaced fractur®s.
This immobilization of the hand can either be inistvflexion or extension .Duration of
casting depends on location of fracture distal-veisr 3 months, mid-waist for 4 months,
proximal third for 5 month. Between 90%—-95% of ftaes will heal following treatment
with a cast®Scaphoid fractures are often hard to immobilizeala®ost every motion of the
hand, wrist and forearm causes movement of the,lqmrténg pressure on the fracture line
[ 1f radio graphically , there is an evidence ofvidlening fracture or a failure of union
following conservative treatment, patients may ékenred back for surgical evaluation and
possibly for a surgery also. Different types oftsamay be used, including those that are
above or below the elbow.

There are no indications showing that a scaphoidbmve, elbow cast produces a
better outcome than a Colles’ fracture c&8tCasting may include the thumb (‘scaphoid
fracture’) or no thumb (‘Colles’ fracture). Thumipisa cast is indicated irstable
nondisplaced fracture (majority of fractures). #itient has normal x-rays but there is a high
level of suspicion, immobilize in thumb spica aedewvaluate in 12 to 21 days. Result of long
arm spicaversus short arm castingis controvers@taphoid fractures with <lmm
displacement have union rate of 90%. The positibnnmonobilization, whether in slight
extension or flexion has not produced a clinicadiigvant difference in range of movement at
six months post-injur{*®.. After immobilization is completed, the patients @ncouraged to
perform active range of movement exercises to treafm, wrist and thumb to prevent
stiffness®'%. Prolonged immobilization can also lead to musedsting!**. Hand-therapy
sessions with physiotherapists should also be pbest

Surgical treatment

Surgical treatment has been shown to quicken amg&itime to return to work,
sports and other physical activity in comparisomdaservative treatmétt'1718:1920 Thjg
is not only because of the immobilization for 8+vt@eks for cast treatment, but studies have
shown that surgical treatment has a better outaansbort term, when considering range of
motion of the wrist, pain and grip stren§tH*32% However, these advantages were only
transient and by the final follow-up there was matistically significant difference in these
parameters between the two treatment groups. Howewe study showed that the injury
would not return these parameters to baselindttiereof the treatment groufs.
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ORI F ver sus per cutaneous screw fixation™
I ndications:

— Main indication is an unstable fracture as seer-oay or CT scan.
— Displacement >1mm;

— Radio-lunate angle >15 degrees;

— Scapho-lunate > 60 degrees.

Dorsal approach is indicated in proximal pole fuaes. Care must be taken to
preserve the blood supply when entering the doidgé by limiting exposure to the proximal
half of the scaphoid. The percutaneous technique higher risk of unrecognized screw
penetration of subchondral bone .The volar appreacimdicated in waist and distal
pole fractures and fractures with humpback flexdeformities which allows exposure of the
entire scaphoid and uses the interval between @i &nd the radial artery. Arthroscopic
assisted approach has also been described.

Rigidity is optimized by long screw placed down ttentral axis of the scaphoid.
Radial styloidectomy should be performed if theseevidence of impaction osteoarthritis
between radial styloid and scaphoid. Post-opedgtiveplint immobilization or a bulky
bandage, covering the wound site follows the sytjeiThese post-operative steps of care
are often limited to 1 or 2 weeks after surgerythvencouragement for the patient to move
the wrist and hand to prevent stiffness. This syrdeas traditionally been reserved for
displaced fractures, although it is now increasirgging used for patients, who are unwilling
to be subjected to prolonged casting.

Complications:

Complications of the post-surgery include scaphmich-union, superficial wound
infections, hypoesthesia in the region of the palmdaneous branch of median nerve and
mild early algodystropH§}. The main determinant of whether the bone haseted a
radiographic evidence of a union. Scaphoid nontumhbich can be treated by inlay (Russe)
bone graft indicated in minimal deformity and theaseno adjacent carpal collapse or
excessive flexion deformity (humpback scaphoidennosition (Fisk) bone graft which is
indicated if there is adjacent carpal collapse amrdessive flexion deformity (humpback
scaphoid),vascular bone graft from radius whichaming popularity and a good option for
proximal pole fractures with osteonecrosis condidrby MRI, vascular bone graft from
medial femoral condyle indicated in proximal polactures with osteonecrosis ,lack of
pancarpal arthritis and collapse.

Observation and Results:

In this study 12 (80%) patients are of age growgQyear age group. The mean age
was 21.5. This study shows 86.7% scaphoid fractaresin adolescents and young adults
(10-25 years).

In our study, the median age of males was sigmfigayounger (17.7%) when
compared with females (11.11%) with a male predamie seen. Low-energy falls from a
standing height were most common (40.4%), but witlles being significantly more likely
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to sustain their fracture after a high-energy ipjur
Image 3 Acute undisplaced or minimally displaced scaphoid fractures
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In 86.7% patients’ mechanism of injury isaxial doa across hyper-
extended and radially deviated wrist which is comrrocontact sports.

6 patients were operated on during the courseitidlitreatment by surgical technique
of which 3 fractures were in waist, 2 in proxim&rt and 1 in distal third.

Average period for intermittent mobilization of wftiis 10 weeks after
conservative techniqgue and 2 weeks after surgieahniques. Wrist and fingers
mobilization exercises were started.

On each follow up, possibilities of complication svahecked. At 6 months
clinical and radiological assessment was done.

In our study total 60 % patients had undergone emasive treatment. In study total
40% patients undergone surgical treatment. In tudys those treated by cast were provided
treatment free of cost while those treated with ©DREere charged depending on implant.

In our study 1(11.11%) patient had undergone nadaruput of those managed by
conservative treatment. In our study 1(16.7%) pated undergone non-union out of those
managed by surgical treatment. Possible reasomsdmanitial fracture dislocation of two
mm or delay of five weeks between accident andraiag or less immobilization. In this
study 86.7% patients had excellent and good re%8I8% patients had fair to poor results.

20 % had a mean wrist extension deficiency of lgreles (5-25). 13.3% had a mean
volar flexion deficiency of 13 degrees (5-25). Gapength deficiency was found in 3
patients (19 %). The mean grip strength was 79 fpeoed with the normal healthy side.

I mage 4 Scaphoid fracturestreated conservatively with cast
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At the follow-up examination osteoarthritis was fiduin 5 cases (33.33 %). Most of
the arthritic changes were mild and did not coteelaith ability to work or leisure activities.
However, osteoarthritic changes correlated withaihe of the patient.

Image 6 Clinical movement at end of 12 weeks after conservative method
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The average wrist score was 88 (60— 100) and mbsthe fractures healed
uneventfully and the patients were satisfied. Witestion averaged 61 degree (range 35 to
75) and wrist extension averaged 60 degree (rafige Z0). According to Modified Mayo
wrist score (MMWS); the mean pain score was 2JaBde 10 to 25), mean range of motion
score was 23.3 (range 15 to 25), mean grip stresgbthe was 24.6 (range 0 to 25) and
activity score was 23.3 (range 15 to 25). Griprgitk at final follow up averaged 4 (range 3
to 4.5). The mean MMWS score was 92 (range 45 @).10

Discussion:

Scaphoid fractures are common injuries of wristpper limb. Effective method for
the treatment of fracture is demanding due to cemfpiactures patterns.

This study is essentially preliminary assessmehis $tudy is only short term follow
up with average of 6 months. The aim of this stisdfp evaluate the results of conservative
and ORIF in scaphoid fracture.

We had studied 15 patients of scaphoid fracturewhich 9 are treated by
conservative technique and 6 are treated by ORiFsur study most patients were males and
mode of injury was axial load across hyper-exteraiediradially deviated wrist. In our study,
undisplaced fractures treated by conservative nasthad lesser risk of going into non-union
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compared to surgical techniques.

In our study, mean wrist extension deformity is endhan mean wrist flexion
deformity after fracture scaphoid. Average period immobilization was around 10 to 12
weeks for conservative techniques and 4-6 weeksuigical techniques.

Osteoarthritis is seen after fracture of scaphoid.

In our study conservative technique is more effecfrom the cost-utility standpoint
of view and is preferred by the patients compacesurgical techniques as materials for cast
application are provided free of cost in our hadpithile due to unavailability of implant in
our hospital, it has to be ordered from companibgkvincreases cost for the patient. 1 In a
study done by Davis EN et al, in cost/utility arsadyof open reduction and internal fixation
versus cast immobilization for acute nondisplaced mwaist scaphoid fracture; they
concluded that compared with casting, open redactiod internal fixation is cost saving
from the societal perspective.

The patient’s occupation may be an important cawaitbn for deciding the
treatment'® Athletes or blue-collar workers are more likelyctwose surgery, because of the
shorter time-off and earlier mobilization.

Surgical treatment needs lesser time in comparist;m conservative
treatmerit**®17181920 Thjs js not only because of the immobilizatiom &-12 weeks for
cast treatment, but studies have shown that surgestment has a better outcome in short
term, when considering range of motion of the wrisain and grip strengdfh’ 8%
However, these advantages were only transient gnthd final follow-up there was no
statistically significant difference in these paeders between the two treatment groups.

In our study 1(16.7%) patient had undergone nowturaut of those managed by
surgical treatment. Naranje S et al reported 10@#brurate with Percutaneous Herbert screw
fixation in 32 patients involving both fresh andelascaphoid fracture. presentations with
dorsal approacﬁf” Similarly Shin AY et al found that the fractureiom occurred at an
average of 7.1 week compared to 11.6 weeks withtosstment using volar percutaneous
fixation for stable scaphoid fractufg!

With early diagnosis and adequate immobilizatibwe, iinajority of scaphoid fractures
can be expected to heal by conservative treattfleBven if it is becoming more popular to
operate on non-displaced scaphoid fractures wighndw percutaneous techniques, we must
keep in mind not to expose our patients to avorlabkgical risks. Early internal fixation of
these minimally displaced or nondisplaced fractwas lead to overtreatment of a large
proportion of such fractures which would heal icast. Also, treatment by cast is cheaper
compared to those by surgical intervention. Casdtinent is a reliable, safe and reasonably
effective method of treating scaphoid waist fragsurEarly surgical treatment should be
reserved for scaphoid fractures with a dislocagogater than 1— 2 mm, or with significant
instability and with multitrauma and associatediiigs

Conclusion:

We have studied 15 patients of scaphoid fractwgatéd with conservative methods
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and ORIFs. Conservative method is simple and inesige for undisplaced or minimally
displaced scaphoid fractures. Surgical method deguits risks, complications and is
expensive for the patients making conservativetiiteat ideal for undisplaced or minimally
displaced scaphoid fractures.
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