European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 09, Issue 03, 2022

COMPARING THE HEALING DURATION AND FUNCTIONAL
RESULTS FOR METACARPAL SHAFT FRACTURES
TREATED WITH K WIRE AND A STYLET OF SPINAL
NEEDLES: A PROSPECTIVE STUDY

Dr. K. L. Gaonkarl Dr. Paresh Patil2 Dr. P. N. Kulkarni 3
Professor and Head,Department of Orthopaedics Krishna Institute Of Medical Sciences,
Krishna Institute of Medical Sciences, Krishna Institute of Medical Sciences Deemed to be
University ,Karad

Email : klgaonkar@gmail.com

ABSTRACT

Metacarpal shaft fractures treated with a stylet of 18-20-gauge spinal needles as an
intramedullary elastic nail and K wire were examined for sequelae. From 6 weeks to 6 months,
range of motion was measured. Michigan's score assesses. Both groups had similar
complications. Infection and stiffness were the main problems in this study. Patients treated with
a spinal needle stylet and a k-wire had 8.7% and 13.1% infection, respectively, and 10.9% and

15.2% stiffness.
KEYWORDS: K wire, Stylet, Michigan's Score.

INTRODUCTION

Metacarpal fractures are third only to pharyngeal and distal radius fractures in upper limb
frequency. 70% of these fractures occur between the ages of 30 and 39, with the remainder
occurring between the ages of 20 and 29. From radial to ulnar, metacarpal fractures increase.
Due to the age group at risk for injury and hand damage, therapy and lost work time can be
costly. These difficulties need early diagnosis, treatment, and rehabilitation. Metacarpal fractures

are frequently overlooked or misdiagnosed, resulting in significant impairments.' Deformity,
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stiffness, or both can worsen these fractures.?Most metacarpal shaft fractures are stable and can

be treated with early range of motion.

Foucher et al. use a "bouquet" of small prebent K-wires to antegrade nail metacarpal fractures.’
Since then, many wire fixation procedures with varying entrance points, wire numbers, wire
termination placement, postoperative immobilization, and rehabilitation have been proposed.*
Thus, the study compares metacarpal shaft fractures treated with a stylet of spinal needles (1820

g) as an intramedullary elastic nail vs. K wire for union time and function
AIM

This study looked at the risks of using a stylet of 18-20-gauge spinal needles as an

intramedullary elastic nail and K wire to treat metacarpal shaft fractures.

SOURCE OF SAMPLE

The Krishna Hospital's orthopaedic department in Karad, a tertiary care institution, undertook the

investigation.

INCLUSIONCRITERIA

1. Patients 18 or older

2. Sexually active adult patients of both sexes
3. Awilling patient.

4. Metacarpal shaft fractures, closed or open (Gustilo-Anderson categorization types 1 and 2)
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EXCLUSION CRITERIA

1. Tendon/neurovascular injuries.

2. Gustillo-Anderson grade 3 compound fractures.
3. Pathological fractures

4. Uncooperative/elderly patients.

STUDY DESIGN: An intervention was prospectively implemented in this study.
STUDY POPULATION
The study included orthopaedic outpatient departments (OPDs) and casualty patients with

metacarpal shaft fractures. The study included hospitalized cases undergoing surgery.
ETHICAL CONSIDERATION

Eligible volunteers were informed about the study, risks, and issues. Before enrolling, all
cases were rigorously screened for eligibility. All subjects were informed that their entire

treatment would be b.

MATERIAL & METHOD
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Figure 2: Operativelnstruments

METHOD

The patient's fractures and soft tissue injuries determined the treatment plan. Sterile
normal saline was used to clean and irrigate the wound. Metacarpal fractures were
confirmed by hand radiographs. Antibiotics and tetanus toxoid were given. With strict
pillow cover elevation, the patient received painkillers and anti-inflammatories.

OPERATIVE

1. Stylet of Spinal Needle Procedure- Extraarticular entry was made at the head of the
metacarpal on both sides. Traction-countertraction-manipulation decreased the fracture under
the c-arm. An 18-20-gauge prebent spinal needle stylet was inserted through the entrance

site. The arm fracture was reduced on AP and oblique images.

2. K-wire - K-wires were inserted through the skull and engaged into the base of the
metacarpal, similar to spinal needle entry. Below the elbow cockup slab, the wrist was in 20°
extension and 70° flexion, and the interphalangeal joints were in extension. The procedure

continued as described above for each individual patient.

On the third post-operative day, the patient was discharged and received outpatient

physiotherapy. Active mobilization of fingers at the distal interphalangeal joint was initiated and
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increased gradually within pain tolerance. Radiological union 6 weeks after spinal needles or K

wires are removed Range of motion, clinical, and radiological fracture union status were

assessed. The results of Brief Michigan's Score will be evaluated.

I | Owerall, how well did your| WVery Giod Faird Paord Wery Poor3
hard(z} work during the paszt| goodl -
week! =

1. | How was the sensation (feeling) | Very Grood 2 Fair 3 Poor 4 Very Poars
m your hamd{s) during the past | goodl
week!

3. | How difficult was it for you to | Mot atall | A Itle | Somewhat Moderately Wery
hold 2 frying pan durms the [ast | difficalt 1 | difficnht 2 | diffcal 3 difficmltd difficult 3
week!

4. | How difficult was it for you to | Mot atall | A lile | Somewhat Moderately Wery
bution a shirt or blouse during | difficolt 1 | difficult 2 | difficalt 2 difficult4 diffscult 3
the past weak?

3. | Io the past 4 weeks, how often | Always Ciften Sometimesd Paraly4 Mevers
were you unable to do your 1 3
work becanss of problams with
your handis)wrist(=)?

G, | [ the past 4 weeks, how often | Always Ciffen Sometimes3 Farelyd Meverd
did you take longer fo do fazks 1 3
m vyour work because of
problems with your
band{a}wriat(s)?

7 How often did the pain imyour | Always Ciften Sometimesd Paraly4 Mevers
band{a}wriats)? miterfere with 1 3
your daily achwities {zuch as
eatmz or bathing) in the past
week!

g | Describe the pain m your | Very Mfild Ddoderated Severad Very
hand{s}wrizt(s) in the past| mild ] - 2BVErs 5
week? -

0. | I am satizfied with thelook of Stronzhy Agrea I | Meither agree | Dizagresd Strongly
e1y hamd(s). agres 1 nor dizagree 3

dizagres 3

L0, | In the past week, theappearance | Strongly | Agree Meither agree | Dizazresd Strongly
of my hand(:}mterferes with miy | 2zree ] - nor dizagree 5
normaldaily activities - disazres 3

11. | In the past weak, how zatizfied Very Somewhat Meither Diizsatizfied Very
are you with the metion of your | satisfisd satisfied 2 | satisfied nor 4 dizsatizfied
fingers? 1 dizzati=fied 3 =

12, | In the past weak, how satizfied | Very Somewhat | Werther Dizsatisfiedd | Very
are you with the metion of your | satisfied satisfied satisfied nor dizsatisfiedd
wrizt? 1 7 dizsatisfiad 3 5
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Plezze provide the following information about vourself (Plagss circle ons answar for each

questian 7. Whatiz your gendar?
1. Are vou right or left-handed? 1 Mle
2. Right-handed
b. Female
b Left-handed
0. Wht iz the hizhest level of education vou receivad?
c. Both
3, Less than hizh school graduate
1. What iz vour ethnic background?

b. High school graduate or GED
3, Hispanic or Lating's

¢. Vacational techmicel schoal
b Mot Hispanic or Lating'z

3, Wht s yourrecel backenomed? 4. Some collezs ar Associate degree

3. American Tndian or Alaskan Native &. College graduate

b. Asian f. Profeszional or graduate schoal

. Mative Hawaiian or other Pacific I:lander Thank you very much for completing chis uestionnaire.

4. Black or Afican-American Plesse provide any addifiona] comments regarding this survey:
& White

How easy did vou find this survey to be to complate?

f. Other (Please specify).

TWere any item: confusing to you?

4. 8. Plagse describe the type of job you had befors vou injured your hands).
TWere thers items that wers not asked of vou that vou fel are important?

(rther comments?
b Please deacribe tha type of job you are doing now.

5. How lanz after surzery did you refum to wok?

6. How long after sorgery did you refurn to the same job vou were doing befora vour injury
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Eeverze Coding

Higher scores indicate better fimctioning. Therefore, the following items must be revarzed

bafore totaling to create the swMmMAry score;

1. Creerall, how well did vour hand(s) work during the past week?

2. Howr was the senzation (fealing) in vour hand(s) during the past week?

3. How difficult was it for vou to hold a frying pan during the last week?

4. How difficult was it for vou to boiton a shirt or blouss during the past week?
2. Describe the pain in vour hand(s)wrist(s) in the past waek?

2. I zm satisfied with the look of noy hand((=).

11. In the past wesk, how satisfied are you with the motion of vour fingers?
11. In the past wesk how satizfied are you with the motion of vour wrist?
For these items, the responzes mast be reversed in the following way:

1=5, 2=4_4=1 3=l

Scoring

Foawy 2core range:

hinirmnam score (poorest imctionmg) = 1

hlzcmum scare (ddezl fanctioning) = 5
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fromO (poorest function) to 100 (ideal function).

SAMPLE SIZE:92 participants (46 in group 1 and 46 in group 2) were studied.

RESULT
Co-morbidifiex (AMultiple answer) | spinal #eedle | K wire | F valoe
stylet group Group
Dizhetes 3 {5.5%%) 4 (8.7%) 060
Hypertension d{13%) 5(1008%) | 0.T48
Smoking 12 (26.1%) 14 (30.4%g) | 0643

Table 1: Comparison of co-morbidities among patients of both the groups

Chi- square P values.Table 1 compares co-morbidities in both groups. Diabetes,
hypertension, and smoking were observed in 6.5%, 13%, and 26% of stylet spinal needle

patients and 8.7%, 10.9%, and 30.4% of K-wire patients, respectively. Co-morbidities

were not statistically different across groups.
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Graph 1: Comparison of co-morbidities among patients of both the groups.

Side of Injury spinal needle stvlet gronp | K wire Group
Right 28 (60.9%) 30 (65.1%)
Laft 14 (34.8%) 13 {28.3%%)
Eilateral 2{43%) 3 (6.5%)
Tatal 44 (100%) 44 (100%%)

Table 2: Comparisonofsideof injury amongpatients ofboththe groups

P = 0.748 (chi square test). Table 2 compares the severity of injury for patients in both
groups. 60.9% of stylet spinal needle patients and 65.2% of K-wire patients suffered

right-side injuries. However, side-of-injury distribution is nearly identical. (p>0.05).

W Bpinzl Meedle Stylet Group (= 44) BE wire Group (M= 44)
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Graph 2: Comparison of side of injury among patients of both the groups.

Mode of Injury spinal needle stvlet group | K wire Group
RETA 25(54.3%) 29 (63%4)
Accidental Fall 14 (34.53%) 13 (28.3%)
Assault F(10.9%) 4 (3. 7%}
To:l 46 (100%:) 44 (100%)

Table 3: Comparison of mode of injury among patients of both the groups.
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P = 0.6985 (chi square test). Table 3 compares injury modes between groups. RTA was
the most prevalent injury in 54.3% of stylet spinal needle patients and 63% of K-wire
patients. Falling was both groups' second-most common injury. Both groups had similar

RTA rates (p > 0.05).

WEpinzl Meedle Stylet Group (4= 30} B E wire Group (4= 507

33
ER

i)

Mo of Casas

ETA Accidental Fall Agzanlt
Blade of Injury

Graph 3: Comparison of mode of injury among patients of both the groups.

MNo. of Metacarpals Invelved spinal needle stvlet group | K wire Group
Omly Single Mstacarpal 33 (89.9%) 33 (T1.7T%)
Any Two Metacarpals 11 (23.9%%) 9 [19.6%:)
Any Three Metacarpals 2 (4.3%) 1(2.2%)
Any Four hetacarpals 1(2.2%) 3 (6.5%)
All five hletacarpals 0 (0%) 0 (0%4a)
Totzl 46 (100%) 44 (100%)

Table 4: Comparison of no. of Metacarpals Involved among patients of both
thegroups.

Table 4 compares the metacarpals involved in patients from both groups. Most patients
had one metacarpal fracture, followed by two.

1552



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 09, Issue 03, 2022

B Bpinzl Meedls Stylet Group (M= 44) BE wire Group (14= 448)

32
30 1
25 4
20 4
15 4 1
10 - 9
3 4 2 3

! 1 00

‘E" T T

Omly 3mgle Any Two Any Thrae Arny Four All fivve
Bletacarpal  Mletacarpals Dletacarpalz: Metacarpal:  hlstacarpals

™oof Cases

Side of Injury

Graph 4: Comparison of no. of Metacarpals Involved among patients of both

the groups.
Complications spinal needle =tylet group | K wire Group
Infection 4 (B.7%) & (13.1%)
Stiffness 5 (1080 7 (15.2%)
Tendon Irritation 0 (0% 0 (0%4)
Malunion 0 (0%) 0
Mo Complication 37 (B0.4%) 33 (T1.7%)

Table 5: Comparison of complications among patients of both the groups.

Pvalue0.1649(comparingcomplicationvsnocomplications)(chi-squaretest) Table 5 compares
patient problems in both groups. Both groups had similar complication rates. Infection and
stiffness were the main problems in this study. Patients treated with a spinal needle stylet

and a K wire had 8.7% and 13% infection, respectively, and 10.9% and 15.2% stiffness.
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Graph 5: Comparison of complications among patients of both the groups.

DISCUSSION

92 metacarpal shaft fracture patients were studied. Two equal groups of eligible patients were
treated with stylets of spinal needles (18-20 g) as intramedullary elastic nails or K wire. This

study compared union time and function.

Most patients had one metacarpal fracture, followed by two. In a study by Van Bussel EM et al.,
twenty of the 27 fractures were in the fifth metacarpal bone, nine in the fourth, and two in the
third. This study group had no second metacarpal shaft fractures. Multi-metacarpal involvement
is rare. Single metacarpal fractures in patients operated on with a stylet of spinal needle were

69.6% and, in the K, -wire group, 71.7%, with right-handed dominance.’

Diabetes, hypertension, and smoking were observed in 6.5%, 13%, and 26% of stylet spinal
needle patients and 8.7%, 10.9%, and 30.4% of K-wire patients, respectively. Co-morbidities
were not statistically different across groups. In this study, 60.9% of spinal needle stylet patients
and 65.2% of K-wire patients suffered right-side injuries. However, side-of-injury distribution is

nearly identical. (p>0.05) RTA was the most prevalent injury in 54.3% of stylet spinal needle
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and 63% of K-wire patients. Falling was both groups' second-most common injury. Both groups
had similar RTA rates (p > 0.05). Van Bussel EM et al discovered that the majority of punch-
related metacarpal shaft fractures occur in young men.® Both groups had similar complication
rates. Infection and stiffness were the main problems in this study. Patients who underwent
spinal needle and k-wire surgery had 8.7% and 13% infection, respectively, and 10.9% and
15.2% stiffness. Metacarpal shaft fractures have 32-36% complications.®’ McLain RF et al.®
found 36% complications in 66 metacarpal shaft fractures treated with various methods. Stiffness
was the most common consequence, with 76% of patients having complete active motion under
220°. Sixteen percent of problems had little extensor lag, 7.9% had contractures, and 6.3 percent

had significant lag. Nonunion, infection, and tendon rupture are rarer consequences.
CONCLUSION

Both groups had similar complications. Infection and stiffness were the main problems
in this study. Patients treated with a spinal needle stylet and a k-wire had 8.7% and

13.1% infection, respectively, and 10.9% and 15.2% stiffness.
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