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Abstract— The work describes the design and development 

of a surgical instrument for doing the lateral osteotomy. 

Currently a chisel and hammer is used to break the nasal bone 

in Rhinoplasty. During the surgery the surgeon positions the 

chisel and hit it with the hammer to break the nasal bone for 

doing the corrective surgery. It has many drawbacks like, 

non-uniform cutting of bone, probability of damage to nerves 

connecting eyes and brain, skill development and its time 

consuming. A new and innovative design of a simple 

mechanism to perform the surgery is discussed in this thesis. 

The designing process was initiated by studding the basic 

anatomy of the nose. The mean thickness on the lateral 

osteotomy line was 1.85 mm ± 0.32 mm in males and 1.91 

mm ± 0.46 mm in females. Lever 1 mechanism was studied 

to design the forceps. It is experimentally calculated that 

gripping force is 250N-450N. The length of forceps was 

designed such that to transfer sufficient force to break the 

bone. Considering the above dimension and tolerance space 

available inside the nose the designing was completed. A 

rapid prototype model of the designed model was generated 

so that the surgeon could examine the forceps closely and 

suggest for modification. The fabrication process was 

initiated after this. The fabricated forceps was given to the 

surgeon for inspection. After getting confirmation from the 

surgeon, cadaveric study was conducted. The cadaveric study 

and its observations are discussed in detail. 
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I. INTRODUCTION 

Nose is aesthetically one of the most important parts of 

human body. The main purpose of the nose is to warm, clean, 

and humidify the air that a person breathes. In addition, it 

helps a person to smell and taste. Cosmetics nose surgery, 

also known as Rhinoplasty, can improve the appearance and 

proportion of the nose, enhancing facial harmony and self-

confidence. Nose surgery may also improve breathing or 

correct abnormalities caused by trauma or a birth defect, and 

the procedure of rhinoplasty can change your nose’s overall 

size, tip, bridge and nostrils. 

Rhinoplasty is amongst the most popular plastic 

surgery procedures performed. During the procedure, a 

plastic surgeon sculpts the cartilage and bone of the nose to 

achieve a patient’s desired look. For men and women who are 

unhappy with the size and shape of their nose, rhinoplasty, 

otherwise known as nose reshaping surgery or a nose job, 

offers a safe, effective, and time-tested cosmetic solution. 

When performed by an experienced, skilled cosmetic 

surgeon, rhinoplasty can greatly improve the balance of facial 

features, helping patients discover newfound confidence. 

Rhinoplasty can also be used to correct structural defects, 

including those that cause breathing problems. It is also done 

in case of Nasal fractures, broken noses, result from facial 

injuries in contact sports, falls, a physical fight or accident. 

 
Fig. 1.1: Case of Rhinoplasty 

Figure 1.1 shows the case where Rhinoplasty is to 

be done. In this case the nose correction surgery is generally 

done by breaking the nasal bone. The process of cutting the 

bone is called Osteotomy. The term osteotomy, derived from 

Greek, is defined in the medical dictionary as a surgical 

operation in which a bone is divided or a piece of bone is 

excised (as to correct a deformity). An osteotomy must be 

performed in almost all types of external nose correction. By 

mobilizing the bony skeleton, the nose may be gently as 

possible in an effort to minimize postoperative swelling and 

soft tissue bleeding. In case of nasal osteotomy there are 

mainly two types as shown in figure 1.1 Lateral Osteotomy 

and Median Osteotomy. In Lateral osteotomy the lateral 

portion of the nasal bone is cut and corrective surgery is done 

where as in Median osteotomy the median portion of the nasal 

bone is fractured for the surgery. 

II. DEFINITION OF PROBLEM 

Plastic surgery of nose, referred to as Rhinoplasty, is taken up 

to rectifying a deformed nose. A common procedure called 

lateral osteotomy involves breaking the lateral bone of the 

nose, using a chisel and hammer. This requires a high amount 

of skill, and has attendant risks of non-uniform cutting of 

nasal bone, and in some cases, damage to eyes and brain. 

Hence a better device is required to perform the operation 

accurately even by an inexperienced surgeon. 

III. RESEARCH METHODOLOGY 

Several steps involved in the study of design of forceps are: 
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A. Data Accumulation 

The design data related to dimensions of forceps is obtained. 

We refer the existing model of forceps and studied the use of 

existing forceps in nasal bone fracture and how it is used to 

grip and align the septum (internal part of the nose) during 

surgery 

B. CAD Model Generation 

As per design data obtained, a cad model generated by using 

CAD software PTC Creo. Proper connections created in CAD 

model. 

C. Finite Element Model Generation 

A finite element model of Decoiler machine was generated 

using CAD model in hyper mesh. As per geometry 

dimensions suitable element configurations used for 

meshing.  Mesh was generated according to the set criteria. 

Material and elemental properties was assigned to the mesh 

and proper constraints and forces applied to the mesh model 

for analysis purpose. 

D. Results Discussion 

The study of the result of decoiler Machine was carried out to 

draw a conclusion. 

E. Conclusion 

Conclusion was drawn to finalize the design with safer 

results. 

IV. DATA ACCUMULATION 

The detailed specification of Walsham forceps is 

accumulated from the existing model. We refer the existing 

model of forceps and studied the structure and design, 

thickness of forceps varying along its cross section, 

Connections between the links of the existing forceps model. 

Specification of Wire Coil: 

 Material= austenitic 316 steel (surgical steel or marine 

grade steel) 

 Weight = 200 – 300 grams 

 Length = 247.5 mm 

 Width =10.0 mm 

 
Fig. 2: Existing Model of Forcep 

V. DESIGN CALCULATIONS AND CAD MODELING OF 

SHEARING MACHINE 

 
Fig. 3: 

Force applied by forceps (Type2) on nasal bone, 

F = Force applied by hands on forceps  

    = 47.6 kg x 9.81 = 466.95 N 

X = Length to fulcrum  

    = 44.87 mm 

L = Length from fulcrum 

  = 158.16 mm 

W = Force applied by forceps, 

W = F X
L

X
 

      = 
466.95 X 158.16

44.87
 

       = 1645.92 N 

The force applied by forceps (Type2) on nasal bone as 

calculated above is 1645.92 N Force applied by existing 

forcep: 

F = 466.95 N 

L = 125 mm 

x = 64 mm 

W = F X
L

X
 

      = 
466.95 X 125

64
 

       = 912 N 

The force applied by forceps (Existing) on nasal 

bone as calculated above is 912 N Force applied by Modified 

(Type1) forcep: 

F = 466.95 N 

L = 135 mm 

x = 60 mm 

W = F X
L

X
 

      = 
466.95 X 135

60
 

       = 1050 N 

The force applied by forceps (Existing) on nasal 

bone as calculated above is 1050 N if we consider that 

Modified (Type2) is 100 % efficient in force then, existing 

forcep would be 55% efficient and modified type1 would be 

63.8% efficient Shear force acting on pin: 

Shear Force (τ) = 
F 

2 X A
 

Where,  

F = force applied by hands  

A = cross section area = πr2 

τ = 
466.95

2 X π X 22 

τ = 18.57 N/mm2 
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Fig. 4: 

 
Fig. 5: Existing CAD Model of Forcep 

FE Analysis of Forcep design Linear Static Analysis: 

(Existing) 

 
Fig. 6: Max. Vonmises Stress = 187 Mpa 

 
Fig. 7: Max. Displacement = 5.84 mm 

 

Linear Static Analysis: (Modified type 2) 

 
Max. Displacement = 3.34 mm 

VI. CONCLUSIONS 

With successful completion of this project, the nasal 

osteotomysurgery industry, directly benefited, as the new 

design of forcep scissor will reduce the problem such as, 

requires a high amount of skill, and has attendant risks of non-

uniform cutting of nasal bone. 

In India to perform the nasal osteotomy, a chisel and 

hammer is used. The surgeon literally hit the hammer where 

the bone is to be broken for the respective correction. Even 

though the patient is under anesthesia during the surgery the 

pain created due to the blow of hammer is so severe.The 

design process was initiated by studying the basic lever 1 

mechanism, i.e. Forcep scissor. 

It also gives the projectee an in-depth knowledge of 

surgical instruments, also during the project the projectee gets 

hands on experience on latest Finite element analysis code. 

This project is the outcome of development and improvement 

of Forcep scissor by using CAD & FEA and that’s through 

improving performance of the nose osteotomysurgery. 
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