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ABSTRACT 

Study evaluated metacarpal shaft fractures treated with a stylet of 18–20-gauge spinal needles as 

an intramedullary elastic nail and K wire by measuring hand functions after fracture union. 

Range of motion, clinical, and radiological fracture union were assessed at 6 weeks and monthly 

until 6 months. Michigan's Score evaluates results. Clinical union time for patients treated with a 

stylet of spinal needle is faster and statistically significant than for those treated with K wire, 

whereas radiological union time is nearly the same and not significant.  
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INTRODUCTION 

Hand fractures are the most prevalent in humans, yet their treatment differs worldwide. 

Resources, social considerations, geographic limits, surgeon choice and expertise, and local 

practice patterns all contribute to this heterogeneity. Developing nations treat hand fractures 

cheaper.40% of acute hand injuries are metacarpal fractures.
1
Foucher et al. describe a "bouquet" 

method for antegrade nailing metacarpal fractures using a slew of tiny prebent K-wires.
2
 Since 

then, several wire fixation strategies involving a different entrance point, number of wires, wire 
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termination placement, postoperative immobilization, and rehabilitation have been suggested.
3
 

Recent studies have shown good functional results with surgical treatment of metacarpal 

fractures with spinal needle stylets compared to K-wire fixation. The study compares metacarpal 

shaft fractures treated with a stylet of spinal needles (18–20 g) as an intramedullary elastic nail 

vs. K wire for union time and functional outcomes. 

AIM 

This study compared metacarpal shaft fractures treated with a stylet of 18–20-gauge spinal 

needles as an intramedullary elastic nail and K wire by measuring hand functions following 

fracture union. 

SOURCE OF SAMPLE 

The current study was conducted in the orthopaedic department of Krishna Hospital in Karad, a 

tertiary care center. 

INCLUSIONCRITERIA 

 

1. Patients with an age more than or equal to 18 years 

2. Adult patients of both sexes who are sexually active 

3. A patient who is willing to undergo the operation 

4. Fractures of the metacarpal shaft that are either closed or open (Gustilo-Anderson 

categorization types 1 and 2) 

EXCLUSION CRITERIA 

 

1. Tendon injury or neurovascular injuries. 
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2. Compound fractures with a grade that is either greater than or equal to 3 according 

to the Gustillo and Anderson classification. 

3. Fractures with a pathological cause 

4. Non-cooperative/elderly patients. 

STUDY DESIGN: This was a study that looked at prospectively implementing an intervention. 

STUDY POPULATION 

Patients with a diagnosis of metacarpal shaft fractures who were seen in the orthopaedic 

outpatient department (OPD) or the casualty department were included in the study. Cases that 

were admitted to the hospital and had surgery there were considered for inclusion in the study. 

ETHICAL CONSIDERATION 

The study, procedure, risks, and problems were explained to all eligible volunteers. All cases 

were thoroughly evaluated for eligibility criteria before the participants were included in the 

study. All participants were informed of their right to withdraw at any time and that all treatment 

would be b. 

MATERIAL & METHOD 

MATERIAL 
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Figure 1: Metallurgyofimplants 

 

1. 1.5mm,1.8mm, 2mmKwire 

 

2. Carmimageintensifier,k-wirebender, cutter andplier 

 

3. Gypsona[plaster] 

 

4. Pointedreductionforceps 

 

 

 

 

 

 

 

 

Figure 2: OperativeInstruments 

METHOD 

PRE-OPERATIVE MANAGEMENT 

The patient's vitals and injuries were assessed in the emergency department. recorded any open 

fractures or wounds. Sterile normal saline was used to clean and irrigate the wound. There was 

no evidence of tendon vascular damage. Metacarpal fractures were confirmed by hand 

radiographs. Below the elbow cockup, slab up to the PIP joint with the wrist in 20-degree 

extension, the metacarpophalangeal joint in 70-degree flexion, and the interphalangeal joints in 

extension. Compound wounds Antibiotics and tetanus toxoid were given. With strict pillow 

cover elevation, the patient received painkillers and anti-inflammatories. Preanesthetic workup. 

The patient's fractures and soft tissue injuries determined the treatment plan. 
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INVESTIGATION = Hemogram, Blood Sugar, Renal Function Tests, Liver Function Tests, Rh 

Type Blood Group, BT/CT, Chest X-Ray. 

Approach-Retrograde in  tramedullaryelasticnailing by K-wireorspinalneedle. 

OPERATIVE MANAGEMENT 

1. Stylet ofSpinalNeedle Procedure 

With the help of a bonea wl/thick wire,extraarticula rentry 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. head-to-base stylet insertion into the metacarpal. The spinal needle bevel 

guided the stylet. Another stylet was placed through the other metacarpal head. The arm 

fracture was reduced on AP and oblique images. The additional spinal stylet length was 

bent, cut, and checked under the c-arm.A fresh wound was dressed sterilely. After 

surgery, a below-elbow cockup slab was placed up to the PIP joint with the wrist in 20 

degrees extension, the metacarpophalangeal joint in 70 degrees flexion, and the 

interphalangeal joints in extension. The patient was given a sling. 
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Figure 3: OperativeProcedurewithStylet ofSpinalNeedle 

 

2. K wire procedure 

Depending on the fracture pattern, single or multiple K-wires were introduced percutaneously 

through the skull and engaged into the base of the metacarpal, similar to spinal needle entry. The 

procedure continued as described above. Below the elbow cockup slab, the wrist was in 20° 

extension, the metacarpophalangeal joint was in 70° flexion, and the interphalangeal joints were 

in extension. 

 

 

 

 

 

 

Figure 4: OperativeProcedurewithKwire. 

 

POST-OPERATIVE MANAGEMENT 

For pain and swelling control, arm was elevated 24–48 hours. Antibiotics, painkillers, and anti-

inflammatories were prescribed. On the second post-op day, the wound was examined. Active 

mobilization of fingers at the distal interphalangeal joint was initiated and increased gradually 

within pain tolerance. Patient was discharged on 3rd post-operative day and received outpatient 

physiotherapy. Sutures were removed on 11th post-operative day. Radiological union at 6 weeks 

removed spinal needles/K wires. At 6 weeks and every month until 6 months, range of motion, 

clinical, and radiological fracture union status were assessed. Brief Michigan’s Score will 

evaluate results. 
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The Brief Michigan Hand Outcomes Questionnaire (briefMHQ) is described below:  
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After a veraging the items,the raw scoreis then normalized to generat easc or ethatisscaled 

from0 (poorest function) to 100 (idealfunction). 

Time taken forunion was assessed under 2 parameters 

1. CLINICALUNION -This was assessed by checking the tenderness at the fracture site at 

4weeks,6weeks,8weeksand>8weeks. 

2. RADIOLOGICALUNION This was assessed by looking at the 

TRABECULARALLIGNMENT in two perpendi cular view safter eliminating in 

traobserverand inter observerer rorat6weeks,8weeks,12 weeks,>12 weeks upto 24 weeks. 

SAMPLE SIZE: 

The sample size of the study will calculateusing following 

equation:be92casestillMarch2021 

N=(p1q1+p2q2) (Zα+Zɛ)/(p2-p1) ^2 

 

WhereP1=kwiresuccess=75%; 

 

P2=success rate of spinal needle=95% (based on the pilot study conducted among 10 

-10subjects in the department); 

Zα=1.96,type1errorat 

5%levelofsignificance;Zɛ=0.842,type 2 error 

with 80%power’ 

q1=100-p1=25%;q2=100-p2=5% 

 

Thecalculated samplesizen =92(46 in group1and 46in group 2). 
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RESULT 

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. Observations listed below: - 

 

 

 

 

 

 

Table 1: Agewise comparison of patients of both the groups 

P = 0.229 (t test) Table 1 shows the age distribution of patients in both groups. Both groups had 

similar patient ages. Most patients were between 30 and 39 years old, followed by 20 and 29-

year-olds. Both groups have similar age distributions. 

 

 

 

 

 

 

 

Graph 1: Agewisecomparisonofpatientsofboththe groups 
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TABLE 2: Sex/Genderwisecomparison ofpatients ofboththegroups 

P = 0.536 (chi-square test) 

Table 2 illustrates the gender distribution of patients in both groups. Both groups had more male 

patients. Both groups had similar gender distributions (p > 0.05). 

 

 

 

 

Graph 2: Sex/Genderwise comparison of patients of both the groups 

 

 

 

 

 

 

 

Table 3: Comparison of type off racture among patients of both the groups 
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Table 3 compares fracture types in patients from both groups. 28.3 percent of stylet spinal needle 

patients and 34.8 percent of K-wire patients had open type 1 fractures. Closed fracture and type 2 

fracture occurred in 45.7 percent and 26.1% of stylet spinal needle patients, and 41.3 percent and 

23.9% of K-wire patients, respectively. Both groups fractured similarly (p 0.05) (chi-square test). 

 

 

 

 

 

 

 

 

 

Graph 3: Comparison of type off racture among patients of both the groups 
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Table 4: Comparison of union time among patients of both the groups 

P value from chi-square test Clinical and radiological union time is compared in Table 4.  

76.1% of stylet spinal needle patients and 43.5% of K wire patients had clinical union at 4 

weeks. The remaining instances had clinical union time of 5–6 weeks. Clinical union time was 

much shorter in patients operated using stylet of spinal needle. 78.3% and 69.6% of stylet spinal 

needle and K wire patients had radiological union at 6 weeks. The radiological union took 7–8 
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weeks for the rest. The difference was insignificant. Clinical union time of patients operated on 

with a stylet of spinal needle is better than the K wire group and statistically significant, while 

radiological union time is virtually similar and not significant. 

 

 

 

 

 

 

 

 

Graph 4a: Comparisonof clinicaluniontimeamongpatients ofboththegroups 

 

 

 

 

 

 

 

 

Graph 4b: Comparison of radiological union time among patients of both 

thegroups 
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DISCUSSION 

Shaft fractures make up most metacarpal fractures, which account for 18–44% of hand 

fractures
4,5

 The fifth finger is the most commonly fractured non-thumb metacarpal.
4 

Patients' 

ages were similar in both groups. Dr. Mohammad I. Abulsaud et al. found a male predominance 

in a group of 23 patients (17 males), and in our study, the majority of patients in both groups 

were male. Our study's gender distribution was nearly identical. In Dr. Mohammad I Abulsaud et 

al.'s study, the mean patient age was 36.2 + 3.5 years, which was similar to our study, where the 

stylet group's mean age was 39.3 + 6.9 and the K-wire groups was 37.4 + 8.1. 

Van Bussel EM et al.26 discovered no secondary fracture dislocation or implant migration in 32 

radiographically and clinically united fractures. Malunion was absent. One patient suffered a 

fresh trauma that refractured the radiographically healed bone 6 weeks after the original surgery 

and 2 days after K-wire removal. Four months following K-wire removal, one patient underwent 

extensor tenolysis for discomfort and functional impairment. This patient's tenolysis reduced 

complaints but not discomfort. One patient with a 10° flexion lag did not reach full function after 

outpatient department follow-up. Two patients had proximal incision local dysesthesia after 11 

weeks. Baseline characteristics, quantity of K-wires, and aftercare did not affect complications. 

In 2002, Fusetti et al. treated five non-thumb metacarpal fractures with a 32% complication rate. 

Malunion and nonunion accounted for 15% of complications. Stiffness caused 10% of problems 

and hardware failure 8%. 1% had a deep infection.
6
 

CONCLUSION 

Clinical union time for patients treated with a stylet of spinal needle is faster and statistically 

significant than for those treated with K wire, whereas radiological union time is nearly the same 

and not significant.  
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