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ABSTRACT 

BACKGROUND 

The aim of the study is to analyse and interpret the effect of wound 

healing and complications of suturing and non-suturing of subcutaneous tissue 

in wound closure. 

PATIENTS AND METHODS 

Our study included 100 patients who underwent elective surgical 

procedures under regional or general anaesthesia with monitoring of wound 

healing in the post-operative period. 

RESULTS  

In our study, we have derived that the subcutaneous suturing during the 

closure of surgical wounds does not play an important role in the complete 

healing of the surgical site. Subcutaneous suturing has been shown to produce 

an increased frequency of post-operative complications in the surgical site. 

CONCLUSION 

Subcutaneous suturing does not play a pivotal role in the perfect healing 

of the surgical wound. Subcutaneous suturing can be deferred, which will not 

cause an increase in post-operative complications in the surgical site. 

KEYWORDS : subcutaneous, suturing, surgical, site 
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INTRODUCTION 

The Principal aims of tissue repair after surgical skin incisions are rapid 

acquisition of strength, least tissue damage, no inflammation and an 

aesthetically acceptable scar. Suturing of subcutaneous tissue at the end of any 

surgical procedure has always been in debate. The classical surgical school 

teaching insists on accurate closure of the fat layer, the rationale being that this 

will prevent the creation of dead space, decrease the risk of subcutaneous 

bleeding and improve the adaptation of the wound edges. 

 Any closure of open wounds require perfect approximation of the 

wound edges. Any disproportionate suturing technique in the closure of the 

wound will lead to the formation of a cosmetically non acceptable scar with an 

increase chances of wound infection and wound dehiscence.  

 In emergency settings, it has been stated that the closure of the 

subcutaneous tissue is not advisable since there is always an increased chance 

of development of wound dehiscence. Hence it is not advisable for the closure 

of the subcutaneous tissue in emergency settings of wound closure. 

 In modern times , with the advent of elective surgery , more energy has 

been directed at achieving an efficient and uncomplicated healing of the 

deliberately inflicted wound , “ Never judge until you have seen him closing 

the wound “ is a saying attributable to lord Moynihan. The surgical scar 
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remains the only visible evidence of the surgeon’s skills and not infrequently, 

all of his efforts are judged on its final appearance. 

 In most situations sutures are required to obtain such approximation. 

The primary function of a suture is to maintain wound closure and promote 

wound healing when the integrity of the wound is most vulnerable. Principles 

of wound closure focus on relieving tension on the wound and bringing the 

skin edges together in an everted orientation. 

In contradiction to the suturing of subcutaneous tissue,  the anatomy of 

the fragile subcutaneous tissue layer is imperfect and suturing leads to a 

decrease in perfusion to the fatty layer thereby compromising the blood supply 

to the subcutaneous layer leading to fat necrosis. Furthermore, as an extraneous 

material , sutures may provide a focus for bacterial contamination and wound 

infection. 

Furthermore, suturing of subcutaneous tissue is also time consuming and 

leads to increase in total operating time and also requires absorbable suture 

material which leads to an increase in overall cost of the surgery. 
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AIMS AND OBJECTIVES 

AIM : 

The aim of our Study is to compare the outcome of implementation 

subcutaneous suturing versus non suturing of subcutaneous tissue in wound 

closure in elective surgeries. 

OBJECTIVES : 

1) To Compare the efficacy / efficiency of subcutaneous suturing technique 

in wound closure during elective surgical procedures. 

2) To identify the post operative outcomes in patients who undergo 

subcutaneous suturing during wound closure versus patients who do not 

undergo subcutaneous suturing in elective surgical procedures. 
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METHODOLOGY 

MATERIALS AND METHODS 

STUDY SUBJECTS : 

 100 patients are selected who are admitted as inpatients in Coimbatore 

Medical College and Hospital , Coimbatore with complaints of swelling in 

inguinal , umbilical and in anterior abdominal wall following old surgeries / 

spontaneously. 

 The patients were evaluated with routine investigations such as 

complete blood count , renal function tests , Chest X-ray and Electro 

cardiogram for anaesthetic fitness purposes. The patients were assessed for the 

planned surgical procedure and were posted for elective surgical procedure. 

 The patients were divided into two groups , patients who underwent 

subcutaneous suturing using an absorbable suture such as 2-0 vicryl during the 

closure of the wound and patients who did not underwent subcutaneous 

suturing. 

 The patients were followed up during the post operative period and the 

post operative outcomes such as complete wound healing , seroma formation , 

wound infection and wound gaping after the surgical procedure were 

documented and graphed into groups separately according to the various 

outcomes. 
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 The incidence of the various post operative outcomes is calculated in 

percentage and the final inference is given in accordance to the observations 

made in the follow up period of the patients. 

INCLUSION CRITERIA : 

1) Patients above the age of 18 years. 

2) Patients undergoing elective surgery for Inguinal hernia. 

3) Patients undergoing elective surgery for Umbilical hernia. 

4) Patients undergoing elective surgery for Incisional hernia. 

5) Patients undergoing elective surgery for Ventral hernia. 

EXCLUSION CRITERIA : 

1) Patients less than age of 18 years. 

2) Pregnant patients 

3) Psychiatric disorder patients. 

4) Patients with HIV and Tuberculosis. 

5) Diabetic patients. 

6) Patients on radiotherapy and chemotherapy. 
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DURATION OF STUDY : 

 12 months ( December 2016 to December 2017 ) 

STUDY DESIGN : 

 PROSPECTIVE COHORT STUDY 

SAMPLE SIZE: 

100 
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REVIEW OF LITERATURE 

HISTORICAL ASPECTS : 

 A suture is a strand of material used to tie or ligate blood vessels  to sew 

(approximate) tissue together. To suture is the act of sewing or bringing 

together. 

 The earliest recording of a ‘wound healing man‘ is in a cave drawing in 

Spain dating back some 20-30,000 years. This is one of the first recordings of 

wounds from the stone age. From the earliest recorded history it is clear that 

the Assyrians knew about healing , not just from an observational point of view 

but also in terms of practical management. 

 The ancient Egyptians were the first civilization to have trained 

physicians to treat physical ailments. Medical papyri , such as the Edwin smith 

papyrus ( circa 1600 BC ) and the Eders Papyrus ( circa 1534 BC ) , provided 

detailed information of management of disease , including wound management 

with the application of various potions and grease to assist healing ( breasted , 

1930; Bryan , 1930 ). 

 Soon after the Egyptians came, the Indian knowledge as professed by 

Sushurta Samhita. The sushruta scripts also include a description of how 

insects have been applied in the healing of wounds. The earliest type of clip 

was based on the mandibles of certain ants. It describes how wounds in 
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connection with the bowels caused so much juice that they were difficult to 

close. 

 The mandibles from a certain ‘ soldier ant ‘ were used to close these 

types of wounds. This technique is also found in Asia , Africa and South 

America. The mandible from the Eciton burchell are particularly large. Its 

mandibles would close on the wound and the body would then be pinched off. 

Contemporary clips work according to the same principles but the ‘Ant – 

method‘ is still practiced by some South American tribes. 

 The edges were approximated and black ants were applied, to the 

wound. As soon as their mandibles closed on the two edges of wound the ant’s 

heads were snipped off and left in situ. 

 The concept of wound healing remained a mystery, as highlighted by the 

famous saying by Ambroise Pare ( French military surgeon , 1510 – 1590 ) , “ I 

dressed the wound. God healed it “ (Cohen  , 1998) 

 The father of medicine , Hippocrates , who lived nearly 2500 years ago , 

wrote several accounts on wound healing and was aware of the importance of 

infection in relation to wound healing , using antiseptics such as wine. In only a 

few hours, wine can eliminate certain types of  bacteria such as Cholera Vibrios 

, E. Typhi , Staphylococcus Aureus and E. Coli. 
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 Celsus wrote about suture in the treatise de medicine , describing the 

suture of the soft tissue with human hair. He also described small metal clips 

similar to Micheal clips of today. 

 In order to understand the wound healing process , it is necessary to 

understand the medical patho – physiology. 

BIOLOGY OF WOUND HEALING  

 Wound healing, the body’s response to tissue injury, is an essential and 

primitive process common to all multicellular organisms where in a principal 

type of cell assumes embryonic features, undergoes migration, divides and then 

differentiates to produce and extra cellular matrix in a seemingly less that 

optimal or hostile environment. 
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Fig. 1 - STAGES OF WOUND HEALING 
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TYPES OF HEALING 

1. Primary Intention 

Most heal by primary intention, where the wound edges are brought 

together(apposed) and then held in a place by mechanical means shortly after 

injury (adhesive strips, staples &sutures), allowing the wound time to heal and 

develop enough strength to withstand stress without support. 

It is also the way most surgical wounds heal. Typically such wound are 

created in aseptic conditions with minimal bacterial contamination and a minor 

amount of tissue damage. They have accurately apposed and sutured wound 

edges. Epithelialization and contraction have little role in this type of healing. 

2. Secondary Intention 

Healing by secondary intention happens when the wound is left open, 

because of the presence of infection, excessive trauma or skin loss, and the 

wound edges come together naturally by means of granulation and 

contractions. 

There are 3 main reasons why wound will undergo this form of  healing :  

Wound infection, substantial tissue damage or lack of skin edge apposition. 

This form of repair is also encountered following ulceration, abscess formation, 

major superficial wounds or tissue infarction. Healing by secondary intention 

allows the natural process to occur without surgical closure. Wound contraction 

is the most important factor that aids secondary healing. 
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3. Tertiary Intention or Delayed Primary Closure 

Often performed in contaminated wounds, does not retard wound strength. 

Thus delayed closure may decrease wound morbidity without impairing wound 

strength. 

PHASES OF WOUND HEALING 

It is generally agreed that there are essentially 3 phases of wound healing : 

LAG PHASE / INFLAMMATORY OR EXUDATIVE PHASE 

� Inflammation of wound and mobilization of the cells which will 

synthesize granulation tissue.  

� Lag phase was so entitled not because it is a phase of inactivity in 

wound repair, but simply because there is no significant increase in 

the mechanical strength of the wound.  

Proliferative or granulation phase 

� Granulation tissue is formed in the wound; collagen and 

mucopolysaccharides are synthesized by the granulation tissue, and 

there is increase in the mechanical strength of the wound. 
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Wound contraction ( matrix formation ) or remodelling phase 

� Cells in the wound diminish in number but there is extensive 

remodelling of wound collagen and further increase in mechanical 

strength of the wound. 

 

Fig. 2 - PHASE I - INFLAMMATORY RESPONSE 

INFLAMMATION / EXUDATIVE PHASE ( 2-5 DAYS) 

 It begins immediately upon injury and lasts for several days. Tissue 

injury causes disruption of blood vessels and extravasation of blood 

constituents. The blood clot re-establishes haemostasis and provides 

extracellular matrix for cell migration. Platelets not only facilitate the 

formation of a haemostatic plug but also secrete several mediators of wound 

healing such as platelet derived growth factor that attract and activate 
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macrophages and fibroblasts. Numerous vasoactive mediators and chemotactic 

factors are generated by the coagulation and activated complement pathways, 

which help in recruiting inflammatory leukocytes to the site of injury. 

With in the first 5 – 6 hours after injury, neutrophils enter the wound. 

Infiltrating neutrophils cleanse the wounded area of foreign particles and 

bacteria are then extruded with the eschar or phagocytosed by macrophages. 

 Monocytes  then infiltrate the wound by 24 – 48 hours in response to 

specific chemo attractants such as TGF-β. It becomes  activated  macrophages, 

which in turn releases growth factors such as platelet – derived growth factors 

and vascular  endothelial growth factors which initiate the formation of 

granulation tissue. Macrophages bind to specific proteins of the extracellular 

matrix by their integrin receptors, an action that stimulates phagocytosis of 

micro organisms and fragments of extra cellular matrix.  

Many important cytokines are released by the macrophages like CSF-1, 

TNF –a, TGF-a, IL-1 and other growth factors, which are necessary   for the 

initiation and propagation of the new tissue formed in the wounds. Thus 

macrophages appear to have a pivotal role in the transition between 

inflammation and repair. 
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EPITHELIALIZATION 

 During this period, there is also proliferation of epithelial cells at the 

epidermal-dermal junction, which migrates towards the midline reforming a 

thin epidermal layer under the surface of the clot in sutured surgical wounds 

epithelial migration begins within the first  24 hours of the injury and may be 

completed as early as 72 hours in healthy individuals 

 Closure of the wound is not the only function of epithelial cells in the 

inflammatory phase. The  development of techniques in molecular biology has 

led to unequivocal identification of many uninvolved cytokines. Keratinocytes 

have been shown to produce GM-CSF, TGF-a and fibroblast proliferation and 

enhances the production of type I and II collagen mRNA and an angiogenic 

factor. Thus they help to prepare and promote the next phase of wound healing. 

 

Fig. 3 - COLLAGEN FORMATION 
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PROLIFERATION OF  GRANULATION TISSUE ( 2 days – 3 weeks) 

Various chemotactic, growth and activating factors produced in the 

inflammatory  phase are concerned in the initiation and development of 

granulations tissues, which lasts for about 4 – 21 days after injury. 

Granulation tissue comprise a loose matrix of fibrin ,fibronectin, 

collagen and glycosaminoglycans, particularly hyaluronic acid, containing 

macrophages, fibroblasts and in growing blood vessels. In incisional wounds 

during this phase the wound begins to gain tensile strength, although it is 

during this early period that wound dehiscence and evisceration most 

commonly occurs. 

FORMATION OF GRANULATION TISSUE 

 New stroma, often called granulation tissue begins to invade the wound 

space approximately four days after injury. Numerous new capillaries endow 

the new stroma with its granular appearance. Macrophages, fibroblasts and 

blood vessels move into the wound space at the same time. The macrophages 

provide a continuing source of growth factors necessary to stimulate 

fibroplasias and angiogenesis; the fibroblasts produce the new extracellular 

matrix necessary that support cell ingrowth and blood vessels carry oxygen and 

nutrients to sustain cells metabolism. 

 Growth factors especially platelet derived growth factors  PDGF and 

TGF β stimulate the fibroblasts to proliferate and migrate into the wound space. 
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The structural molecules o the newly formed extracellular matrix, termed the 

provisional matrix,    contribute to the formation of granulation tissue by 

providing a conduit for cell migration. These molecules include : 

Fibrin 

Fibronectin 

Hyaluronic acid 

The appears of fibronectin and the appropriate receptors that bind fibronectin, 

fibrin or both on fibroblast appear to be the rate limiting step in the formation 

granulation tissue. The fibroblasts are responsible for the synthesis, deposition 

and remodelling of the extracellular matrix. Conversely the extra cellular 

matrix can have a feed back effects on the ability of fibroblasts to remodel. 

 Cell movement into a blood clot of cross – linked fibrin or into tightly 

woven extracellular matrix requires an active proteolytic system that can cleave 

a path for cell migration. A variety of fibroblast derived enzymes including 

plasminogen activator and collagenases are potential candidates for this task. 

 After migrating into wound, fibroblasts commence the synthesis of 

extracellular matrix. The provisional matrix is gradually replaced with  a 

collagenous matrix. Once an abundant collagen matrix has been deposited, the 

fibroblasts stop producing collagen and the fibroblast rich granulation tissue 

starts getting replaced by a relatively a cellular scar. 
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 Dysregulation of these processes occurs in the fibrotic disorders such as 

keloid formation. 

NEOVASCULARIZATION 

 The formation of new blood vessels in necessary to sustain the newly 

formed granulation tissue. Angiogenesis is a complex process that relies on 

extracellular matrix on in the wound bed as well as migration and mitogenic 

stimulation of endothelial cells.  

 Induction of angiogenesis has been attributed to molecules like TGFβ, 

angiogensin, angiotropin and vascular endothelial growth factor. Low oxygen 

tension and elevated lactic acid may also stimulate angiogenesis. Many of these 

molecules mentioned above appear to induce angiogenesis by stimulating the 

production of   

a. Basic fibroblast growth factor – active during first days of repair 

b. Vascular – endothelial cell growth factor – critical during formation of 

granulation tissue on days  4 through  to 7. 

MECHANISM 

 Injury causes destruction of tissue and hypoxia. Angiogenesis factors 

such as fibroblast growth factors are immediately released from macrophages. 

Proteolytic enzymes released into the connective tissue degrade extra cellular 

matrix proteins. Fragments of these proteins recruit peripheral blood monocytes 

to the site of injury, where they become activated macrophages and release 
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angiogenesis factors. These factors stimulate endothelial cells to release 

plasminogen activator and procollagenases, which in concert get activated and 

digest basement membranes.  

The fragmentation of the basement membranes allows endothelial cells 

stimulated by angiogenesis factors to migrate and form new blood vessels at 

the injured site.  Once the wound is filled with granulation tissue, angiogenesis 

cases and many of the new blood vessels disintegrate as a result of apoptosis. 

 

Fig. 4 - PHASE III - REMODELLING 

 

 



20 

 

MECHANISM OF COLLAGEN  FORMATION AND 

NEOVASCULRAISATION 

WOUND CONTRACTION OR REMODELLING PHASE  

 During second week of healing, fibroblasts assume a myofibroblasts 

phenotype  characterized by a large bundles of actin containing microfilaments 

disposed along the plasma membrane of cells and by cell – and cell – matrix 

linkage. 

 Granulation tissue begins to be remodelled and its vascularity decreases 

as the amount of collagen increases. Maturation of the scar occurs over the next 

few months and is characterized by further remodelling. Collagen produced 

from fibroblasts is initially laid down in a vertical manner; but gradually 

changes in orientation to align across the defect, leading to increased wound 

strength. In addition collagen type III, which is initially laid down in the 

immature scar is replaced with the more mature collagen type I. 

COLLAGEN AND WOUND HEALING 

 Collagen remodelling during the transition from granulation tissue to 

scar is dependent on continued synthesis and catabolism of collagen in the 

wound is controlled by several proteolytic enzymes termed matrix 

metalloproteinase. Various phases of wound healing rely on the distinct 

combination of matrix metalloproteinase and tissue inhibitor of 

metalloproteinases. 
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A healed skin will never achieve the tensile strength found previously in 

undamaged skin. Following injury, initial strength of the skin is provided only 

by sutures and only 10% of original tensile strength is regained 1 week 

following injury. By third week, 29% of strength is gained during which time 

fibrillar collagen has accumulated relatively rapidly and has been remodelled 

by contraction of the wound. Thereafter the rate at which wound gain tensile 

strength is slow, reflecting a much slower rate of accumulation of collagen and 

more important, collagen remodelling with formation of larger, collagen 

bundles and an increase in number of intermolecular cross links. Nevertheless 

wounds never attain the same tensile strength as uninjured skin. A maximal 

strength scar is only 70 % as strong as normal skin. 

FACTORS  AFFECTING WOUND HEALING   

The introduction of increasingly complex and major surgical procedure 

during the last 50 years has inevitably been accompanied by greater problems 

in wound healing. Fortunately, modern surgery is relatively safe, but it cannot 

be said it is totally devoid of risk or complications and problems of wound 

healing are encountered in every speciality. 

Understanding of the cellular and biochemical events involved in wound 

repair is incomplete and knowledge of the factors, which results in failure of 

wound healing, is similarly lacking. A major problem in clinical studies of 

wound healing is that the factors which may affect the healing tend to co exist 
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in patients and it may be difficult or impossible to determine the significance of 

any one factor. 

The factors that may affect wound healing considered into two 

categories 

o Systemic factors 

o Local factors 

Systemic factors  

 Much less is known on the role of systemic factors that affect wound 

healing and this is undoubtedly due to the tendency for such factors to co-exist 

in surgical patients. The following factors have been implicated in wound 

healing. 

AGE 

Elderly heal more slowly and with less scaring. There is gradual 

attenuation of the response with age and decreased wound healing is one of the 

sequences. Clinically this amounts for finer scars and an improved cosmetic 

outcome in the elderly. Sutures should be left in place longer to allow for 

slower gain in the tensile strength. This may be done without formation of 

suture marks because slower epithelialization occurs along the suture. Although 

the aged heal surgical incisions without complications. Combination with other 

adverse factors can result in severe healing deficits and higher surgical 

complication rates. 
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MALNUTRITION 

 Many surgeons believe that malnutrition is the most important systemic 

factor affecting wound healing. The histological and biochemical changes 

resulting from malnutrition have been examined in several investigation. It has 

been shown that fibroplasias and collagen synthesis are defective. Histological 

studies have suggested that reduced plasma colloid osmotic pressure and tissue 

edema may be important factors in pathogenesis of wound failure in 

malnutrition. 

VITAMIN DEFICIENCY 

 Role of ascorbic acid in connective tissue metabolism and wound repair 

has held the attention of surgeons for more than 30 years. Experimental studies 

have shown that ascorbic acid deficiency has adverse effects on collagen 

synthesis and also inhibits synthesis of mucopolysaccharides of ground 

substance. 

ZINC DEFICIENCY  

 A deficiency of zinc has adverse effects on cell multiplication , 

fibroplasia , collagen synthesis and epithelial covering of wounds , significant 

levels of zinc deficiency affecting wound healing are found in patients with 

severe burns. 
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TRAUMA, HYPOVOLAEMIA  

 Several clinical studies have supported the thesis that major trauma and 

hypovolaemia affect wound healing. It has been shown that the incidence of 

wound complications increase in severity of abdominal trauma and there is a 

correlation between the volume of blood transfused or blood loss during 

surgical operations and dehiscence of colonic anastomosis. 

HYPOXIA 

 It has been suggested that the normal process of wound repair is 

inhibited by low wound oxygen tensions and that wound healing may be 

improved by increasing the oxygen supply to the wound. 

DIABETES 

 Microangiopathy , neuropathy and decreased phagocytosis and 

neutrophil chemotaxis affect healing in diabetes. 

URAEMIA 

 There is remarkable little objective evidence regarding the effect of 

uraemia on wound healing. It had been shown that healing of abdominal 

wounds and colonic anastomosis has been adversely affected in uraemic 

animals. 
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MALIGNANT DISEASE / JAUNDICE 

STEROIDS  

 Wound healing deficit induced by use of corticosteroids is well 

documented. It causes prolonged monocytopenia preventing macrophage 

migration into the wound and thus diminishing this essential element of wound 

healing cascade. The invitro effects of steroid treatment are to depress 

fibroblast proliferation and inhibit procollagen and matrix protein synthesis. 

IRRADIATION  

 It impairs wound healing by depleting dermal fibroblasts and decreasing 

the proliferative potential of endothelium. It also depresses bone marrow 

derived elements , virtually eliminating macrophages. 

CYTOTOXICS 

 Cytotoxic treatment decreases circulating white cells and impairs the 

formation of granulation tissue in the wound chamber. 

LOCAL FACTORS  

1) Surgical technique 

2) Blood supply 

3) Mechanical stress 

4) Suture technique 
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5) Infection 

6) Suture materials 

SURGICAL TECHNIQUE  

 Perhaps the most important local factor in the pathogenesis of wound 

complications is the performance of the surgeon. The essentials of the good 

surgical technique include gentle handling of tissues, meticulous hemostasis, 

prevention of dead space in the wound and the avoidance of tissue necrosis 

resulting from the excessive use of surgical diathermy or strangulation of 

tissues by ligatures. 

 Ischaemic tissue, a wound heamatoma or a collection of serum in the 

wound are excellent media for growth of bacteria. It has been shown in 

experimental animals that the minimal bacterial inoculum required to cause 

wound infection is significantly reduced in the present of ischaemic tissue. 

BLOOD SUPPLY 

 A good blood supply is a basic factor in the success of wound repair. It 

is essential for a supply of oxygen and other nutrients required in the cellular 

and biochemical process of repair , and it is necessary for the removal of 

wound metabolites. 

 Any factor causing increased mechanical tension in the wound will have 

adverse effects on the blood supply. Extrinsic forces cause wound tension by 

distracting the wound edges. Intrinsic wound tension results from an increase in 



27 

 

the volume of the wound contents following sutures e.g. some degree of 

swelling is a normal feature in the early phase of wound repair and the surgeon 

should allow for such changes by ensuring that his sutures are not tied too 

tightly. It can also occur in the presence of wound infection, heamatomas and 

seromas. 

MECHANICAL STRESS 

 Wound disruption may be caused by the extrinsic forces affecting 

wound tension or it may be a consequence of excessive movement of the 

wound edges e.g. cutting through of sutures , slipping of knots. 

SUTURE TECHNIQUE  

 There are general aspects of suture techniques , which need to be 

observed in the primary closure of all wounds , and there are certain technical 

aspects , which are peculiar to particular tissues or wounds. The general aspects 

include , selection of suture materials , which are sufficiently strong to provide 

adequate mechanical support to the wound and secure knotting of the wound 

sutures. Sutures should be inserted some distance away from the wound edges. 

The edges of the wound are weakened by collagenolysis for several days 

following wound closure and suture may cut through if they are too close to the 

wound edges. 

 The retention of subcutaneous stitch using absorbable suture has been 

performed by using a variety of methods. These techniques may be difficult to 
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master by surgeons new to the skill and have been associated with problems 

such as ‘dog ears’ and a bulky knot that becomes difficult to buy. The latter can 

also be responsible for wound gaping especially of small wound. Retention 

knots may also be bulky and can be complicated by an irritative granulomatous 

reaction with ulceration through the kin. The knot may also be a possible nidus 

for infection and can lead to delayed wound healing. 

 Some of the techniques that are practiced include the fashioning of a 

knot outside the skin or cutting the suture “long” and fastening it to the skin 

with adhesive tape (personal observation). However, problems with these 

methods are that both may be responsible for wound separation and act as a 

risk zone for bacterial infection. As a result, other mechanisms of creating a 

subcutaneous knot and securing closure at the end of the procedure have been 

described in the literature. These methods appear complicated and difficult to 

master for the inexperienced trainees. 

RELATION OF SUTURE WITH SSI 

 Sutures are contributory factor for SSI considering the microbial 

attachment to the suture. The presence of foreign body in the wound in form of 

suture enhances the susceptibility of surrounding tissues to infection. Once the 

suture material gets contaminated then the local mechanism  to decontaminate 

the wound fail. Bacteria adhere to the suture and form a biofilm under  which 

the bacteria propagate. Fowler in 1965 recommended the use of suture 
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materials after being treated with ½,000 solution of chlorhexidine before use. 

Recently used substance for impregnating the suture is triclosan 

CLASSIFICATION OF WOUNDS 

TYPE I 

CLEAN WOUND 

Uninfected operative wounds with no inflammation and in which the 

respiratory, gastrointestinal, biliary and genitourinary tracts not entered, clean 

wounds are closed at surgery and if required drained with closed drainage. 

TYPE II 

CLEAN CONTAMINATED WOUND 

 Wounds in which respiratory, gastrointestinal, biliary and genitourinary 

tracts were entered under controlled condition but without unusual 

contamination or spillage of contents. 

TYPE III 

CONTAMINATED WOUND 

 Open fresh accidental wounds or an operation with major break in 

aseptic technique e.g., open cardiac massage, or gross spillage from 

gastrointestinal tract also included and  incisions in which acute, non purulent 

inflammation is found. 
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TYPE IV 

DIRTY OR INFECTED WOUND 

 Old wounds with dead tissue and those that involve existing infection or 

a perforated bowel, suggesting that the pathogens causing the post operative 

infection were present in the wound before the surgery. 

ANATOMY OF ANTERIOR ABDOMINAL WALL : 

The anterior abdominal wall is made of 3 muscles namely, the External 

oblique, the Internal oblique and the Transversus abdomins muscles. These 3 

muscles form the bulk of the Antero lateral abdominal wall. They give rise 

anteriorly to broad aponeurosis enclosing the Rectus abdominis muscle 

forming the Rectus Sheath In the anterior abdominal wall, the external oblique, 

internal oblique and transversus abdominis muscle join together (condensation 

of its fascia) to form the linea semilunaris at the outer border of the rectus 

muscles. 

At the midline, the fascia condense again to form the Linea alba . At the 

level of umbilicus or just below it, the posterior rectus sheath becomes 

deficient forming the arcuate line or Linea semicircularis. Only the 

Transversalis fascia covers it posteriorly below the arcuate line. 
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External Oblique Muscle 

Origin  : Lower 7 ribs 

Insertion : Anterior half of the Iliac crest 

Direction of Fibres: Superolateral to Inferomedial Direction 

The aponeurosis given by the External Oblique muscle passes anterior to 

the Rectus sheath to insert into the Linea alba. The lower portion of this 

aponeurosis folds on itself to form a groove on which the cord structures lie 

and forms the Inguinal/Pouparts ligament extending from the ASIS to the pubic 

tubercle. 

 

Fig. 5 - EXTERNAL OBLIQUE MUSCLE 
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Internal Oblique Muscle 

Origin : 1. Iliopsoas fascia below the lateral half of the Inguinal  

      ligament 

2. Anterior 2/3 rd of the Iliac Crest and Lumbodorsal fascia 

Insertion: 

•  The Uppermost fibres insert into the Lower 5 ribs and its cartilages. 

•  The Central fibers form an aponeurosis at the semilunar fascia and help 

in the formation of the Rectus sheath 

•  The lowermost fibers follow an inferomedial course as the same 

direction as that of the spermatic cord to insert on the pubic tubercle and 

symphysis pubis. 

Direction of fibres :  Inferolateral to Superomedial 

 

 

 

 

 

 

Fig. 6 - INTERNAL OBLIQUE MUSCLE 
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Transversus Abdominis muscle 

It is the smallest muscle of the Anterior abdominal wall 

Origin :  1.The lower six costal cartilage 

2. Spines of the lumbar vertebra 

3. Iliac crest 

4. Iliopsoas fascia beneath the lateral third of the  

    inguinal ligament. 

Insertion: 

Direction of fibers and its Insertion : 

The muscle fibers traverse in a transverse fashion to give rise to a flat 

aponeurotic sheet and travels posterior to the rectus abdominis. 

The inferior most fibers originating from the Iliopsoas fascia traverse 

inferomedially parallel to the lower fibers of Internal oblique muscle .Together 

with the fibers of Internal oblique muscle they form the Conjoint tendon that lie 

superior to the Hasslebach triangle which is a primary landmark in the Inguinal 

hernia repair . 

The posterior surface of the Transversus abdominis muscle is covered 

by the Transversalis fascia , that extends in all directions and forms a complete 

Fascial envelope surrounding the abdominal cavity. This fascia is apparently 
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named after the region it covers. It brings together the muscular and 

aponeurotic fibers into a single layer and supports the weaker areas where the 

fibers are deficient. 

 

 

Fig. 6 - TRANSVERSUS ABDOMINIS MUSCLE 

The Rectus Abdominis 

As the name suggests (Rectus meaning straight) ,they are a pair of long , 

flat straight bundle of muscle fibers with tendinous intersections between 

attaching it to the anterior rectus sheath. 

Origin  : Xiphoid process and the anterior surface of the 5th,6
th 

and 7
th 

       
costal cartilages 

Insertion : Pubic crest and Pubic tubercle 
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The aponeuroses of the Anterior abdominal wall musculature forms the 

rectus sheath which encloses the Rectus abdomens muscle. Above the arcuate 

line, the rectus sheath completely covers the muscle with the external oblique 

and Anterior leaflet of the Internal oblique aponeurosis forming the Anterior 

wall and fibers from the Posterior leaflet of the Internal oblique, Transversus 

abdominis forming the posterior wall. Inferiorly the anterior wall is formed by 

all this layers except0transversals fascia which covers posterior aspect of the 

rectus abdominis muscle in this area. 

The subcutaneous tissue of the Anterior abdominal wall is further 

divided into the Superficial fatty layer of Camper and deep membranous layer 

of Scarpa which later continues down as the Fascia Lata of the thigh. Including 

the Scarpa’s Fascia during the suturing, helps clear the dead space which is a 

potential threat for Future wound infections. 

The layers of the abdominal wall are : 

• Skin 

• Subcutaneous tissue 

• Superficial fascia 

• External oblique muscle 

• Internal oblique muscle 

• Transversus abdominis muscle 
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• Transversalis fascia 

• Pre- peritoneal adipose and areolar tissue 

• Peritoneum. 

 

Fig. 7 - ANATOMY OF ANTERIOR ABDOMINAL WALL 

The subcutaneous tissue of the Anterior abdominal wall is further 

divided into the Superficial fatty layer of Camper and deep membranous layer 

of Scarpa which later continues down as the Fascia Lata of the thigh. 

Including the Scarpa’s Fascia during the suturing, helps clear the dead 

space which is a potential threat for Future wound infections. 

The quality of exposure provided by an incision influences the ease and 

safety with which an operation can be undertaken and the outcome in ways 

which defy easy quantification. An incision must provide access to the site of 
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abdominal pathology and allow easy extension if greater exposure than 

originally anticipated is required. Indeed, the adequacy of an incision is 

determined above all else by the safety with which an operation can be 

undertaken. 

 

Fig. 8 - LAYERS OF ANTERIOR ABDOMINAL WALL 

THE EVOLUTION OF SUTURING 

 The act of sewing is as old as Homo sapiens. In Susruta samhitha 600 

BC there is a mention of suture material made from animal sinews, braided 

horsehair, leather strips, and vegetable fibers. Staplers for wound suturing was 

originally developed by HULTI HUMER hailing from Australia in the early 
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20th century. The actual instrument was weighing more than two and a half 

kilograms. Further changes in the design of the instrument was brought about 

by Von Peytz who brought about a user-friendly and simpler device. In the 

1930s Fredrick of Ulm designed an instrument that now resembles the current 

existing linear stapler. Further advances came from Russia ; In 1950s Ravitch 

brought about an advancement to the one developed by ULM and improved the 

instruments to the state of the art expertise and maximizing its use world over. 

SUTURE 

 The word “ suture” describe any strand of material used to ligate (tie) 

blood vessels or approximate tissues. Suture material is a foreign body 

implanted into human tissues while suturing that elicits a foreign body 

reaction. Skillful wound closure requires not only knowledge of proper 

surgical techniques but also knowledge of physical characteristics and 

properties of sutures and needles. 

In 1920, Moynihan described four requirements of an ideal suture 

1. Suture should achieve its purpose – be sufficient to hold the part 

together 

2. Suture should disappear as soon as its work is finished  

3. Suture should be free from infection 

4. Suture should be non irritant 
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Various classification of sutures 

Sutures can be classified depending on its origin 

1. Natural 

2. Synthetic 

Classification is also based on absorbability 

1. Absorbable  

2. Non absorbable  

Classification based on filament  

1. Monofilament  

2. Multifilament  

3. Pseudo monofilament  

Through the centuries, a wide variety of materials – silk, linen, cotton, 

horsehair, animal tendons and intestines, and wire made of precious metals – 

have been used in operative procedures. The evolution of suturing materials has 

brought us to a point of refinement that includes sutures designed for specific 

surgical procedures. Despite the sophistication of today’s suture materials and 

surgical technique, the procedure of closure reflects the surgeon’s personal 

preference with reliance of tradition and anecdotal experience 
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In selecting the most appropriate sutures, the  surgeons take into account 

the amount of tension on the wound, the number of layers of closure, depth of 

suture placement, anticipated amount of edema and anticipated timing of suture 

removal.  

A typical foreign body reaction was always evident and limited to the 

tissue immediately surrounding the sutures 

CHARACTERISITICS OF AN IDEAL SUTURE 

• Sterile 

• Minimal tissue injury 

• Easy to handle or pliability 

• Holds securely when knotted (ie no fraying or cutting) 

• High tensile strength 

• Favourable absorption profile 

• Resistant to infection 

• Memory 

• Breaking strength 

• Capillarity 

• Knot strength 
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• Extensibility 

• Co efficient of friction 

PROPERTIES OF SUTURE  

STERILIZATION 

Sterilization is done to keep surgical suture free from micro organisms. 

After sterilization the suture must retain its functional requirement. Sterilization 

may be achieved using dry or moist heat, irradiation or chemical agents. In dry 

heat sterilization pathogens are killed at temperatures of 160-190. In moist heat 

sterilization there is an autoclave in which pressurized steam is used to which 

the suture is exposed for 15 minutes at 120 degrees at a pressure of 0.1 bar. In 

chemical sterilization chlorine dioxide and ethylene dioxide are used. 

ELASTICITY 

Elasticity is the capacity of a material to regain its initial length after 

stretching 

A suture’s elasticity property depends on  

• The material from which it is made 

• The suture diameter 

• The suture structure 

• How the suture is made 
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Good elasticity has obvious clinical benefits, a highly elastic suture is less 

likely to cut into edematous tissue and will keep the wound edges throughout 

the healing process considering the variation in intra – abdominal pressure. 

COLOUR 

The suture threads, whether natural or synthetic, absorbable or not 

absorbable, monofilament or braided, are available dyed  (violet, green, blue, 

black etc.,) or undyed. The colour enhances their viability, even when they are 

steeped in blood, making stitch removal easier. 

MEMORY 

It is the inherent capability of suture to return to or maintain its original 

gross shape. Sutures with a strong memory effect  are not so flexible and are 

difficult to work with. In order to reduce the memory RACE packing is done in 

which the suture is placed such that when it is removed  from the pack it loses 

its initial shape. 

EXTENSIBILITY 

Extensibility relates to the way in which the suture will stretch slightly 

during tying of the knot and then recover. It alerts the surgeon to the precise 

movement required while tying the sutures snuggly. 
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PLIABILITY 

Coefficient of friction 

It determine how easily a suture will slip through a tissue and tie that is 

measure of slipperiness of the suture. The coefficient of friction will also 

decide the force required for suture removal. 

Knot tying and knot slippage are affected by co efficient of friction. 

SUTURING MATERIALS 

The suturing materials may be broadly divided into Natural, Synthetic 

Absorbable and Non synthetic absorbable. The source and raw material for the 

Natural suture materials are the : 

• Catgut 

• Reconstituted collagen 

• cotton 

• silk 

• linen 

Copolymers like, Polyglycolic acid (Glycolide- lactide combination), 

Polydioxanone (Glycoside and trimethylene carbonate combination) are used in 

the manufacturing of Synthetic absorbable sutures. 
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Other Chemical compounds like : 

1. polypropylene, 

2. polyester, 

3. polyethylene terephthalate, 

4. polybutylene terephthalate, 

5. polyamide, 

6. Other proprietary nylons, 

7. Goretex 

Are also used up in making Synthetic non-absorbable sutures. 

Sometimes stainless steel is also used. Most of the above suture materials are 

coated. Sometimes suture materials are also dyed to make them clearly visible 

during operative procedures. 

A few dyes that are used are: 

• logwood extract, 

• chromium-cobalt-aluminum oxide 

• ferric ammonium citrate pyrogallol 

• D&C Blue No. 9 

• D&C Blue No. 6 
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• D&C Green No. 5 

• D&C Green No. 6 

The choice of coatings differs for both the absorbable and non-

absorbable suture materials. 

The Absorbable coatings are : 

• Poloxamer 188 and calcium stearate with a glycolide-lactide copolymer. 

Nonabsorbable suture coatings are : 

• wax 

• silicone 

• fluorocarbon 

• polytetramethyleneadipate. 

The Suture needles are made of either stainless or carbon steel and be 

nickel-plated or electroplated. They are packaged within water-resistant foil, 

such as aluminium foil, as well as cardboard and plastic.  

DESIGN 

Every operative procedure is unique, so that it is necessary to have 

various types of sutures with varied qualities. 
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Since no one type of suture is ideal for every operation, surgeons and 

medical designers have come up with sutures with varying qualities. 

Designing of new sutures is based on many factors like ,  

•  Rate of degeneration along the length of the suture as well as at the knot. 

•  Elasticity- the ability of the suture material to stretch and avoid breakage, 

whereas some sutures have to hold tight. 

•  A few are more absorbable but less flexible, while others are strong and 

difficult to knot. 

•  Specific Machines are present in Suture manufacturers that are especially 

made to test and Study the strength, property and Efficiency of the suture 

materials. 

They are also made to Undergo various Physical and Chemical pressure 

tests. 

THE MANUFACTURING PROCESS 

The production of suture materials is similar to the production of other 

Synthetic materials in the textile industry. The fibers are obtained from the 

polymerization of the raw materials which are braided. The process involves 3 

plants 
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• One plant produces the suture textile, 

• Second plant produces the needles, and 

• Third plant called the finishing plant attaches the needles to the sutures, 

packages, and sterilizes. 

The following are the Steps in the manufacturing of the suturing material 

1. Chemicals are added to a Chemical reactor which are polymerized and 

discharged as tiny pellets The pellets are emptied into an extrusion 

machine which melts the polymer to form individual filaments. 

2. The filaments are then stretched to as long as 5 times its length between 

two rollers. 

3. The sutures may be monofilament or braided. For braiding the suture 

materials, the monofilaments are wound to the device which are loaded 

on to the Automatic machine that causes the material to be braided. The 

width of the suture material depends on the number of filaments braided 

together. This process is completely automatic 

4. Braided sutures as well as non braided materials undergo multiple stages 

of secondary processing. The materials are then loaded into a machine 

which then subjects the material to Stretching and pressing. The suture 

material then passes over a hot plate and ironing out of the imperfections 

take place. 
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5. The suture material is then made to pass through a specialized oven 

where the materials face extreme temperatures and pressure tests, which 

makes the baseline structure of the chemical polymer to be stretched 

into long chains. The time limit of this process is variable. 

6. After this the suture material is immersed into a tub of Coating material 

which may be of a variable viscosity, either like a paste or oil like 

consistency. 

7. Now after all the major steps in the processing unit, the quality of the 

suture material needs to be put in check. Hence the properties of the 

suture materials like Diameter, length, Elasticity, strength are tested. 

8. The Quality control personnel also check for the property of 

dissolvability in an absorbable suture. After all these qualities are 

checked and made fit, now these materials are transferred to the 

assembly plant. 

9. The suture needles are made at a different plant, and after various 

quality control measures are also transferred to the final assembly plant. 

Fine steel wires that are drilled lengthwise is used to make the suture 

needle. 

It is then cut into various standard lengths. 
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A process known as Swaging takes place where the length of suture is 

mechanically inserted into the hollow in the needle, and the needle is crimped 

onto the fiber. 

Later the entire unit (both the suture material and the swaged needle is 

packed into a foil and completely sterilized mainly using gamma radiation. 

This whole package is packed inside a cardboard box and is thoroughly 

submitted to gamma emitting radiation which kills all living organisms, these 

packages are put in foil pack where it is kept open and passed into a gas 

chamber where it is filled with Ethylene oxidegas. These packs are later sealed 

and ready for distribution. 

THE QUALITY CONTROL 

Suture materials undergo strict quality control .The raw materials itself 

are tested .Every batch of sutures is tested after the main manufacturing process 

for properties like diameter, strength , length of the suture material. 

Specialized instruments are available to test the knot strength and the 

tissue drag. The United States Pharmacopeia is an important organization that 

lays down strict guidelines for maintaining the quality of suture materials. 

COMMON PROPERTIES OF SUTURE MATERIALS 

Sutures are classified according to that which undergo rapid degradation 

in tissues, losing their tensile strength within 60 days and ones which maintain 

the tensile strength for longer than 60 days. 
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ABSORBABLE SUTURE MATERIALS 

• Absorbable sutures are mainly used for temporary approximation of 

wound edges. These are prepared from the collagen of mammals or from 

synthetic polymers. 

• They are treated chemically to lengthen the absorption time. 

Impregnation and coating are done mainly to improve the handling and 

also colored to make them clearly visible during operative procedures. 

• Absorbable sutures (naturally derived) are digested by body enzymes 

that hydrolyze and break down the suture strand whereas Synthetic 

absorbable sutures are hydrolyzed, which causes less tissue reaction. 

• In the initial stages of absorption, the tensile strength decreases 

gradually over several weeks, followed by loss of suture mass. 

A leukocytic response to remove the debris and suture material takes 

place and causes approximation of the wound edges. 

• Tensile strength and the rate at which a suture material is absorbed are 2 

different entities which do not go hand in hand and varies with each type 

of absorbable suture material having its own advantages and 

disadvantages. 
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The rate at which suture is absorbed may be increased in conditions like : 

• Fever 

• Infection 

• Protein Deficiency, Etc. 

• Prior Moisture Content 

Absorbable suture materials are not ideal for patients who are Immuno 

compromised, and these type of materials may predispose to postoperative 

complications in the above mentioned conditions since the strength of material 

deteriorates before the healing process is completed. 
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SUTURE RAW MATERIAL 

SURGICAL GUT 

Plain 

Chromic 

Fast absorbing 

 

Sub mucosa of sheep intestine or 

serosa of beef intestine 

Polyglactin 910 

Uncoated (VICRYL Suture) 

Coated (coated VICRYL 

(polyglactin 910) suture, coated 

VICRYL Plus suture, coated 

VICRYL RAPIDE (polyglactin 

910) suture ) 

 

Copolymer of glycolide and lactide 

with polyglactin 370 and calciul 

stearate, if coated 

Polyglycolic Acid  Homopolymer of glycolide 

Poliglecaprone 25 

(MONOCRYL suture) 

Copolymer of glycolide and epsilon 

caprolactone 

Polyglyconate Copolymer of glycolide and 

trimethylene carbonate  

Polydioxanone 

(PDS II suture) 

Polyester of poly (p-dioxanone) 
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Common absorbable 

suture materials 

 When suture 

loses 

approximately 

50 % tensile 

strength  

  

SUTURE BRAND DESCRIPTION TENSILE 

STRENGTH 

ABSORBED COMMON 

USES  

Fast catgut  Twisted / fast 

absorption 

3 – 5 d 30 d Facial 

laceration in 

children 

Plain catgut Twisted / rapidly 

absorbable 

7 – 10  d 70 d Vessel 

ligation, 

subcutaneous 

tissues 

Chromic  catgut Twisted / 

absorbable 

10 – 14   d 90 d Mucosa  

Polyglycolic acid 

(Dexon)  

Braided / 

absorbable 

14 – 21  d 60 – 90 d GI, 

subcutaneous 

tissues 

Polyglactin 910 

(VicrylRapide)  

Braided / 

absorbable 

5  d 42  d Skin repair 

needing rapid 

absorption 

Polyglactin 910 

(Vicryl)  

Braided / 

absorbable 

21  d 56 - 70  d Bowel, deep 

tissue 

Poliglecaprone 25 

(Monocryl) 

Monofilament / 

absorbable  

7 – 14 d 91 – 119 d  Skin, bowel 

Polydioxanone 

(PDS) 

Monofilament / 

absorbable 

28 d 6 mo Fascia, GI 

Polyglyconate 

(Maxon) 

Braided / 

absorbable 

28 d 6 mo GI, muscle, 

fascia 

Panacryl Braided / 

absorbable 

>6 mon >24 mon Fascia, 

Tendons 

 



54 

 

1.CATGUT 

• Catgut is of 2 types : Plain and Chromic, both are which are made of 

purified collagen. The percentage of Collagen determines the strength 

and the absorption of the material. 

• Pure collagen causes less foreign body reaction, whereas non 

collagenous material causes various adverse reactions such as irritation, 

rejection of the suture, etc. 

• Catgut usually contains 98%-99% pure collagen which is prepared from 

the sub mucous layers of sheep intestine or serous layer of beef intestine 

which are spun electronically and polished to monofilaments. 

• Catgut with uniform diameter with an accuracy of 0.0002 inch without 

spots can be produced .The spots makes the suture to Fray or chatter on 

Knotting. 

• Suture materials with high protein content also Fray on knotting. The 

absorption depends on parameters like: 

o Type of gut used 

o Type and Condition of the tissue 

o General health of the patient. 
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It may even be used in case of infection. Plain catgut is readily 

absorbed, fast absorbing catgut is primarily used in epidermis, where only 5-7 

days are required. 

Chromium salt is impregnated to extend the absorption time. 

Chromic catgut causes less irritation and tissue reaction than plain catgut. 

2. SYNTHETIC ABSORBABLE SUTURES 

Synthetic absorbable sutures has a wide range of uses, 

PLAIN VICRYL SUTURE 

• It is a braided suture material 

• It is composed of (lactide and glycolide)—and is coated with lactide and 

glycolide ,polyglactin 370, calcium stearate. 

• It is the fastest absorbing synthetic suture material and has a less tissue 

reaction than Chromic catgut. 

• Indications : Skin and mucosal suturing , Episiotomy repair, Closure of 

lactation under casts,etc where short term wound support of 7-10 days is 

required. Coated VICRYL RAPIDE suture is the fastest-absorbing 

synthetic suture and exhibits characteristics that model the performance 

of surgical gut suture. However, being a synthetic material It is not to be 

used in ligation, in ophthalmic/ cardiovascular/or neurological 
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procedures, where extended approximation of tissues under stress is 

required or where wound needs to remain closed for more than 8 days. 

MONOCRYL 

It is made of POLIGLECAPRONE 25 SUTURE, a monofilament 

suture. 

It is easy to handle and knotting; composed of Glycoside, epsilon-

caprolactone. 

Uses : 

• Subcuticular closure 

• Soft tissue ligation 

It is a of 2 forms, dyed and undyed or natural.Dyed variety has more tensile 

strength than undyed. 

COATED VICRYL 

It is POLYGLACTIN SUTURE made of (lactide and glycolide)—and is 

coated with lactide and glycolide, polyglactin 370, calcium stearate. The 

Calcium stearate, salts of calcium and stearic acid .This combination increases 

absorbability, adherence and lubrication. 

It is easy to Handle, for a smooth tie and better knot security. 
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This material has a very minimal tissue reaction, but neural and 

cardiovascular safety and effectiveness have not been documented so far. 

Transcutaneous or Conjunctiva lirritation are noted in situations when 

the material remains longer than 7 days. 

It is of 2 varieties, braided dyed or Undyed of varying lengths , with or 

without needles. 

ANTIBACTERIAL COATED VICRYLSUTURE 

It is made up of (lactide and glycolide) and contains the antibacterial 

agent Triclosan and coated with glycolide, lactide and Calcium Stearate which 

prevents bacterial infection of the suture material. 

It has a zone of inhibition against the pathogens causing surgical site 

infection like 

• Staphylococcus aureus, 

• Methicillin-resistant Staphylococcus aureus (MRSA), 

• Staphylococcus epidermidis, 

• Methicillin-resistant Staphylococcus epidermidis(MRSE) 

The performance and handling are similar to that of Coated vicryl sutures 

and has no adverse effect on wound Healing. 
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It is available in Undyed and Dyed. It is most commonly used in general 

closure, bowel, orthopedic and plastic surgeries. 

POLYDIOXANONE SUTURE 

It is made up of polyester poly (p-dioxanone) 

It is a monofilament suture material. 

ADVANTAGES : 

• Soft 

• Pliable 

• Monofilament construction with absorbability and 

• Extended wound support 

• Minimal tissue reaction. 

USES : 

It is used in soft tissue suturing in pediatric cardiovascular, orthopaedic, 

Gynecologic, opthalmic, Plastic, and Gastro intestinal surgeries. 

The safety and efficacy in microsurgery, neural tissues and adult 

cardiovascular tissues has not been documented. 

It is available in 2 forms dyed and Undyed. 
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There is only minimal absorption noted till 3 months postoperatively 

and the entire absorption process will be complete by 24 weeks. 

NONABSORBABLE SUTURES 

It is classified into 3 categories 

• Category 1-Silk or synthetic fibers of monofilament 

• Category 2—Cotton or linen fibers, or coated natural or synthetic fibers 

• Category 3—Metal wire of monofilament or multifilament construction. 

 SILK 

• It is a Standard suture material with superior handling features. 

• It an be twisted or braided for handling. 

• The raw silk oven by the silk worm larva, which in cream or orange and 

is processed to remove waxes and gum. 

• It is braided , dyed , scoured, stretched, impregnated and coated with 

wax or silicone. 

• It is usually dyed black. 

• It should always be used dry as it loses its strength on exposure to 

moisture. 
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• Although it is a non absorbable suture , it looses its tensile strength in 

one year and completely disappears over a period of 2 years. 

The silk is graded according to the strength , uniformity ,filament diameter. 

Only the finest quality of silk filaments to create surgical silk sutures 

SURGICAL STAINLESS STEEL 

It is flexible with fine wire size and devoid of toxic elements. 

It is of 2 types: 

• Monofilament 

• Twisted multifilament, 

Both of which have a good tensile strength , minimal tissue reactivity and a 

better knot holding capacity 

It is made up of 316 L Stainless steel alloy which provides good metal 

strength, flexibility, uniformity and compatibility with other implants and 

prostheses. 

USES : 

• Abdominal wall closure 

• Sternal closure 

• Retention 
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• Skin closure 

• Orthopedic surgeries 

• Neuro surgeries 

DISADVANTAGES: 

• Difficult to handle 

• It may cut, pull and tear the tissues. 

• It may cause fragmentation, barbing and kinking 

• In Orthopedic surgeries it may cause Buckling, wire fracture or wire 

fatigue. 

• Postoperative main and mild chance dehiscence 

Electrolytic reactions may occur when used along with a prosthesis of 

another alloy. 

It carries a safety risk of tearing surgical gloves and puncturing surgeons 

skin exposing to the risk of transmission of immunodeficiency virus and 

hepatitis. 
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SYNTHETIC NON ABSORBABLE SUTURES 

MONOFILAMENT NYLON / ETHILON 

Nylon is a polyamide polymer with good elasticity and is used for retention and 

skin closure. 

Its is available in dyed and Undyed forms. 

The monofilament strands have good tensile strength and minimal tissue 

reactivity. 

The colors used are either green or Black for Dying purposes 

There are 2 grades of nylon . 

One is nylon 6:6, polyamide used for sizes 7-0 and finer materials, whereas 

nylon 6 is used for sizes 10-0 and above. 

The monofilament nylon has the property of memory, (i.e) returning to 

its original state, before the start of suture and hence requires more throws for 

firm holding of the knots. 

More over monofilament nylon is highly pliable in a moist state and 

hence used in cosmetic plastic surgeries. These materials are hydrolyzed at the 

rate of 17%-20%per year. 
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MULTIFILAMENT NYLON SUTURE 

It may be white or black with properties similar to silk, but has better strength 

and little tissue reaction than silk. 

It is made of multiple filaments, joined one another to form a multifilament 

strand. 

Can be dyed in either white or black and these filaments are slowly hydrolyzed 

at the rate of 17 % to 19% per year 

POLYESTER FIBER SUTURES ( UNCOATED) 

• It is a multifilament strand of polyethylene terephthalate with better 

strength and does not weaken on wetting and has little tissue reaction. 

• It comes in white or green suitable for vascular synthetic prosthesis 

• It provides sharp and constant suture tension and chances of breakage 

are almost produced to nil and has a good friction coefficient. 

POLYESTER FIBER SUTURES ( COATED ) 

It is evenly coated with polybutilate which is an inert non absorbable 

material and the first synthetic coating used for lubrication of the suture. 

The external coat makes the material to easily pass through the tissues 

and provide better pliability, better handling and smooth knotting and tying. 

It exhibits very mild tissue reaction. 
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USES : 

Cardiovascular surgery for anastomosis and prosthetic placements. 

It is available in TFE polymer pledgets which prevents tearing of 

adjacent friable tissue. These pledgets are used in valve replacement 

procedures and in order to correct the damages of the valve. 

POLYPROPYLENE SUTURES 

It is a monofilament. 

It is a stereoisomer of Hydrocarbon produced with a process which enables it 

with a good pliability and Handling. 

It does not undergo degradation by tissue enzymes. 

It has very little tissue reaction and better knot holding capacity 

PROLENE SUTURE 

USES : 

1. General 

2. Cardiovascular 

3. Plastic surgery 

4. Orthopedic surgeries 

5. In contaminated and infected wounds . It is generally not adherent to the 

tissues 
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PROPERTIES : 

• Inert 

• Strength 

• Versatalility 

These sutures are either colored Blue or Clear. 

HEXAFLUOROPROPYLENE-VDF SUTURE 

It is a monofilament 

It is a Polymer of poly (vinylidene fluoride) and poly(vinylidene fluoride-

cohexafluoro-propylene) 

USES: 

• In Contaminated and infected wounds 

• As a pull out suture 

• For soft tissue approximation in Cardiovascular and Neuro ophthalmic 

and neurosurgeries. 
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SUTURE RAW MATERIAL 

Surgical silk Raw silk spun by silkworm 

Stainless steel wire Specially formulated iron-

chrmoium-nickel-molybdneum 

alloy 

Nylon (ETHILON Nylon suture, 

NUROLON nylon suture) 

Polyamide polymer 

Polyester fiber 

Uncoated (MERSILINE polyester 

fiber suture) 

Coated (ETHIBOND EXCEL 

polyester suture ) 

Polymer of polyethylene 

terephthalate (may be coated) 

Polypropylene (PROLENE 

polypropylene suture) 

Polymer of propylene 

Poly (hexafluoropropylene-VDF) 

(PRONOVA 

poly(hexafluoropropylene-VDF) 

suture) 

Polymer blend of poly (vinylidene 

fluoride) and poly (vinylidene 

fluoride – cohexafluoropropylene) 
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INCISIONAL HERNIA 

 It is “any  abdominal wall gap with or without a bulge in the area of 

postoperative scar perceptible or palpable by clinical examination or imaging”. 

“The incidence of incisional hernia is still high, inspite of the great 

improvement in the techniques and suture materials used for closing the 

abdominal wall incisions. Various factors are related to occurrence of 

incisional hernia including  

1. Patient related  factors 

Age more than 60 years  

Gender : male 

Obesity : BMI > 25kg/m2 

Co morbidities : diabetes mellitus,  chronic lung disease, obstructive jaundice, 

immunosuppression in organ transplant patients, chemotherapy and steroidal 

therapy. 

2. Surgery related factors 

Emergency operations, bowel surgery, abdominal aortic aneurism, stoma 

closure, operations for peritonitis, re – laparotomy. Techniques and suture 

material used for closure of the abdominal incisions. 

Wound infection, long operating time, increased blood loss, surgeon 

experience. 
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3. Biological factors 

Collagen and metalloproteinase synthesis, smoking and nutritional 

deficiency pathogenesis of incisional hernia. Incisional hernia occurs when the 

tissue structure and functions is disturbed over a previous scar of surgery. It is 

mainly because of the biological processes involved primary fascial pathology 

and secondary wound failure over a surgical scar which causes extracellular 

molecular defect 

 Acquired collagen defect is related to smoking and nutritional 

deficiencies. The fascial pathology secondary to wound failure is due to 

process of formation of the scar tissue and to the defects in the function of the 

fibroblasts and collagen structure. Wound failure and loss of normal healing 

process induces appearance of abnormal fibroblasts that leads to abnormal 

collagen, because of fibroblasts are the main source of collagen synthesis 

leading to incisional hernia.  

Straining during coughing, heavy weight lifting, abdominal distension 

and ascites can induce secondary changes on tissue fibroblasts. Wound 

ischemia due to intra operative shock, closure under tension or in the avascular 

scar tissue leads to defective tissue repair post surgery. Obesity increases the 

intra abdominal pressure, but he exact mechanism by which obesity causes 

incisional hernia is not well defined, a mechanical stress could be the probable 

cause.  
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The consequences of the abnormal collagen metabolism are delayed and 

defective collagen synthesis and an increase in the activity of the protease 

enzymes at the level of the wound which increases collagen degradation at the 

suture and the result is a decrease in type I and type III collagen, a decreased 

ration of type collagen I to collagen III. The reduction of the collagen synthesis 

and wound tensile strength increases the risk of mechanical wound failure at 

the surgical site.  

Smoking apart from reducing the oxidative killing mechanism of  

neutrophils, it also decreases collagen synthesis and produces a decrease in 

collagen I to collagen III ratio. Smoking also increase the degradation of the 

connective tissue as a consequences of enhancing the imbalance between 

protease activity and their inhibitors. Acute tissue hypoxia caused by smoking 

leads to tissue necrosis in the fragile tissues of the surgical wound. 

PREVENTION OF INCISIONAL HERNIA 

 There is no standardized method or procedure to prevent incisional 

hernia, but some precautions can be taken to reduce its incidence. 

Preoperatively controlling the major risk factors, appropriate techniques and 

approach to close the surgical wound, gentle handling of tissues and avoiding 

wound infection and preventing post operative rise in intra abdominal pressure.  

The selection of appropriate suture material and proper suturing 

technique play an important role in preventing Incisional Hernia. 



70 

 

SURGICAL SITE CHRONIC PAIN 

 Persistent pain at the suture site post operatively is because of the knot 

of the suture material. The knot persists in  anon absorbable suture, thus 

causing pain. Pain is found upto 8.69% in the monofilament suture group 

SUTURE SINUS 

 The incidence of suture sinuses would be expected to be higher with the 

non absorbable monofilaments due to bacteria hiding in the suture, and with 

polyglycolic acid because the presence of infection prevents absorption at the 

normal rate.  It is postulated that no nidus for infection would be expected with 

monofilament nylon unless the suture moves about at an early stage and creates 

a space between it and the fibrous capsule which then fills with the bacteria. 

INGUINAL HERNIA 

 Inguinal hernias are classified as direct or indirect. The sac of an indirect 

inguinal hernia passes from the internal inguinal ring obliquely toward the 

external inguinal ring and ultimately into the scrotum. In contrast, the sac of a 

direct inguinal hernia protrudes outward and forward and is medial to the 

internal inguinal ring and inferior epigastric vessels. As indirect hernias 

enlarge, it sometimes can be difficult to distinguish between indirect and direct 

inguinal hernias. A pantaloon-type hernia occurs when there is both an indirect 

and direct hernia component. 

 



71 

 

PRECIPITATING CAUSES FOR INGUINAL HERNIA 

• Smoking 

• Obesity 

• Respiratory causes like bronchial asthma, tuberculosis, bronchitis 

• Ascites 

• Previous surgery like appendicectomy which can cause direct inguinal 

hernia 

• Chronic constipation due to anorectal strictures. Rectal stricture may be 

due to chronic proctitis (amoebic), tuberculosis of anorectum, previous 

anorectal surgery, rectal carcinoma or stricture due to lymphogranuloma 

venereum 

• Urinary problems like benign prostatic hyperplasia (BPH), urethral 

stricture 

• Straining 

• Multiple pregnancies. 

 

 

 



72 

 

NYHUS CLASSIFICATION OF GROIN HERNIA 

TYPE I 

Indirect inguinal hernia: internal inguinal ring normal (e.g., pediatric 

hernia). 

TYPE II 

Indirect inguinal hernia: internal inguinal ring dilated but posterior 

inguinal wall intact; inferior deep epigastric vessels not displaced 

TYPE III 

Posterior wall defect 

A. Direct inguinal hernia 

B. Indirect inguinal hernia: internal inguinal ring dilated, medially encroaching 

on or destroying the transversalis fascia of Hesselbach triangle (e.g., scrotal, 

sliding, or pantaloon hernia) 

C. Femoral hernia 

TYPE IV 

Recurrent hernia 

A. Direct 

B. Indirect 

C. Femoral 

D. Combined 
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VENTRAL HERNIA 

A ventral hernia is defined by a protrusion through the anterior 

abdominal wall fascia. These defects can be categorized as spontaneous or 

acquired or by their location on the abdominal wall. Epigastric hernias occur 

from the xiphoid process to the umbilicus, umbilical hernias occur at the 

umbilicus, and hypogastric hernias are rare spontaneous hernias that occur 

below the umbilicus in the midline.  

Acquired hernias typically occur after surgical incisions and are 

therefore termed incisional hernias. Although not a true hernia, diastasis recti 

can present as a midline bulge. In this condition, the linea alba is stretched, 

resulting in bulging at the medial margins of the rectus muscles. Abdominal 

wall diastasis can occur at other sites in addition to the midline.  

There is no fascial ring or hernia sac, and unless it is significantly 

symptomatic, surgical correction is avoided. 

UMBILICAL  HERNIA 

Umbilical hernias in adults are largely acquired. These hernias are more 

common in women and in patients with conditions that result in increased intra-

abdominal pressure, such as pregnancy, obesity, ascites, or chronic abdominal 

distention. Umbilical hernia is more common in those who have only a single 

Midline aponeurotic decussation compared with the normal decussation 

of fibers from all three lateral abdominal muscles. Strangulation is unusual in 
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most patients; however, strangulation or rupture can occur in chronic ascitic 

conditions.  

Small asymptomatic 0umbilical hernias barely detectable on 

examination need not be repaired. Adults who have symptoms, a large hernia, 

incarceration, thinning of the overlying skin, or uncontrollable ascites should 

have a hernia repair. Spontaneous rupture of umbilical hernias in patients with 

ascites can result in peritonitis and death. 

Classically, repair was done using Mayo procedure, which uses 

imbrication of the superior and inferior fascial edges. Because of increased 

tension on the repair and recurrence rates of almost 30% with long-term 

follow-up, the Mayo repair is rarely performed today. Instead, small defects are 

closed primarily after separation of the sac from the overlying umbilicus and 

surrounding fascia.  

Defects larger than 3 cm are closed using prosthetic mesh. Options for 

mesh implantation include bridging the defect, placing a preperitoneal underlay 

of mesh reinforced with suture repair, and placing it laparoscopically. 
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Fig. 8 - VARIOUS TYPES OF HERNIAS 
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OBSERVATION AND ANALYSIS 

 This study was undertaken from December 2016 to December 2017 in 

the department of general surgery , Coimbatore Medical college and Hospital , 

Coimbatore. 

The Observations of our study were as follows : 

Total number of patients – 100 

All patients were operated in an elective surgical setup, subcutaneous 

suturing using 2-0 vicryl was done in 50 patients and subcutaneous suturing 

was not done in 50 patients. 

The patients were followed up in the post operative period and the status 

of the wound was observed and documented with the use of tables and graphs. 

Total male patients – 82 

Total female patients – 18, with M:F ratio of 4.5:1. 

1. Age Distribution 

Out of 100 cases, the maximum number of cases were seen in the age group 

of more than 60 years, 50 to 60 years and 40 to 50 years age group. The least 

number of patients were found to be in the age group of 20 to 30 years. The 

youngest patient in our study was 21 years of age and the oldest patient was 82 

years of age. 
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Table 1 : Age distribution of cases 

Age group Frequency Percent 

20 – 30yrs 10 10% 

30 – 40 yrs 13 13% 

40 – 50 yrs 20 20% 

50 – 60 yrs 20 20% 

>60 yrs 37 37% 

Total 100 100% 

 

Graph 1 : Age Distribution 
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2. Gender wise distribution 

Out of 100 cases , 82 patients ( 82% ) were male and 18 patients              

(18% ) were female with a male to female ratio 4.5:1. 

Table 2 : Gender wise distribution of patients 

Gender Frequency 
Percent 

Male  82 
82% 

Female  18 
18% 

Total 100 
100% 

Graph 2 : Gender distribution 
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3. Implementation of subcutaneous suturing 

Out of 82 male patients , subcutaneous suturing was done for 41 patients  (41% 

of the total study population ) 

Table 3 : Subcutaneous suturing in Male patients 

Diagnosis 
Subcutaneous 

Suturing Done 
Percent 

Incisional Hernia 3 3% 

Umbilical hernia 3 3% 

Inguinal hernia 34 34% 

Ventral  hernia 1 1% 

Total 41 41% 

 

 Out of 18 female patients , subcutaneous suturing during wound closure 

was done in9 patients ( 9% of the total study population ) . 
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FEMALE 

Table 4 : Subcutaneous suturing in Female patients 

Diagnosis 
Subcutaneous 

Suturing Done 
Percent 

Incisional Hernia 3 3% 

Umbilical hernia 4 4% 

Inguinal hernia 1 1% 

Ventral  hernia 1 1% 

Total 9 9% 

4. Age groups of patients in subcutaneous suturing 

Out of 82 male patients , 41 patients underwent subcutaneous suturing 

while closure of the surgical wound in which the maximum number of patients 

who underwent subcutaneous suturing were of the more than 60 years age 

group and 51 to 60 years age group. The least number of patients were of the 

age group 20 to 30 years age group. 

Out of 18 female patients, 9 patients underwent subcutaneous suturing 

while closure of the surgical wound in which the maximum number of patients 

who underwent subcutaneous suturing were of the more than 60 years age 

group and 30 to 40 years age group and the least number of patients were of the 

age group of 51 to 60 years age group. 
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Table 5: Age groups of patients. 

Age group MALE FEMALE 

20 – 30yrs 5 - 

30 – 40 yrs 5 3 

40 – 50 yrs 8 2 

51 – 60 yrs 9 1 

>60 yrs 14 3 

Total 41 9 

Graph 3 : Age group of patients
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Outcomes of subcutaneous suturing versus non suturing in Male patients 

Out of 82 male patients, the total number of incisional hernia patients 

were 6 patients (14.6% of the male population) in which 3  (7.3%) patients 

subcutaneous suturing was done and in 3 (7.3% ) patients subcutaneous 

suturing was not done. 

Out of 3 patients who underwent subcutaneous suturing , 2 patients 

(4.9% ) were found to have complete healing of the surgical wound and in 1 

patient (2.4% ) were found to have seroma formation in the post operative 

period. 

Out of 3 patients who did not undergo subcutaneous suturing , 3 patients 

(7.3% of the male population) were found to have complete healing of the 

surgical wound and did not have any other complications related to the surgical 

wound. 

Table 6 : INCISIONAL HERNIA - MALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 
SEROMA 

WOUND 

INFECTION 
GAPING 

DONE 

3 (7.3%) 

2 (4.9%) 1 (2.4%) - - 

NOT DONE 

3 (7.3%) 

3 (7.3%) -   
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Out of 82 male patients , the total number of umbilical hernia patients 

were 6 patients (14.6% of the total male population ) in which 3 patients (7.3%) 

subcutaneous suturing was done and in 3 patients (7.3%) subcutaneous suturing 

was not done. 

Out of 3 patients who underwent subcutaneous suturing , 1 patient 

(2.4%) was found to have complete healing of the surgical site , 1 patient 

(2.4%) developed seroma in the post operative period and 1 patient (2.4%) 

developed wound infection in the post operative period. 

Table 7 : UMBILICAL HERNIA - MALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 
SEROMA 

WOUND 

INFECTION 
GAPING 

DONE 

3 (7.3%) 

1 (2.4%) 1 (2.4%) 1 (2.4%) - 

NOT DONE 

3 (7.3%) 

3 (7.3%) -   

Out of 82 male patients , total number of inguinal hernia patients were 

68 ( 82.9% of the total male population ). 34 patients ( 41.4% of total male 

population ) underwent subcutaneous suturing and 34 ( 41.4% ) patients did not 

undergo subcutaneous suturing. 

Out of 34 patients who underwent subcutaneous suturing , 26 patients 

(31.7 % ) were found to have complete healing of surgical wound , 4 patients 



84 

 

(4.9% ) developed seroma , 2 patients ( 2.4% ) developed wound infection and 

2 patients ( 2.4%) developed wound gaping. 

Out of 34 patients who did not undergo subcutaneous suturing , 31 

patients ( 37.8% ) were found to have complete wound healing of the surgical 

wound , 2 patients ( 2.4%) developed seroma and 1 patient ( 1.2% ) developed 

wound infection in the post operative period. 

Table 8 : INGUINAL HERNIA - MALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 
SEROMA 

WOUND 

INFECTION 
GAPING 

DONE 

34 (41.4%) 

26 (31.7%) 4 (4.9%) 2 (2.4%) 2 (2.4%) 

NOT DONE 

34 (41.4%) 

31 (37.8%) 2 (2.4%) 1 (1.2%)  

 

Out of 82 patients , total number of ventral hernia patients were 2       

(2.43% of the total male population ) , 1 patient ( 1.2% ) underwent 

subcutaneous suturing and had complete healing of the surgical wound in the 

post operative period. 1 patient ( 1.2% ) did not undergo subcutaneous suturing 

and found to have complete healing of the surgical site. 
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Table 8 : VENTRAL HERNIA - MALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 
SEROMA 

WOUND 

INFECTION 
GAPING 

DONE 

1 (1.2%) 

1 (1.2%) - - - 

NOT DONE  

1 (1.2%) 

1 (1.2%) - - - 

5. Outcomes of subcutaneous suturing versus non suturing in Female 

patients 

Out of total 18 female patients, total number of incisional hernia patients 

are 7 (38.9% of total female population ) in which 3 patients (16.7%) 

underwent subcutaneous suturing and 4 patients ( 22.2% ) did not undergo 

subcutaneous suturing. 

Out of 3 patients who underwent subcutaneous suturing , 1 patient (5.6%) 

was found to have complete wound healing , 1 patient ( 5.6% ) developed 

seroma and 1 patient ( 5.6% ) developed wound infection. 

Out of 3 patients who did not undergo subcutaneous suturing , 2 patients 

(11.1% ) were found to have complete wound healing , 1 patient ( 5.6% ) 

developed seroma and 1 patient ( 5.6% ) developed wound infection. 
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Table 9 : INCISIONAL HERNIA - FEMALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 
SEROMA 

WOUND 

INFECTION 
GAPING 

DONE 

3 (33.33%) 

1 (11.11%) 
1 

(11.11%) 
1 (11.11%) - 

NOT DONE 

4 (44.44%) 

2 (22.22%) 
1 

(11.11%) 
1 (11.11%)  

 

Out of 18 female patients , total number of umbilical hernia patients are 

8 ( 44.4% of the total female study population ) and 4 patients ( 22.2% ) 

underwent subcutaneous suturing and 4 patients ( 22.2% ) did not undergo 

subcutaneous suturing. 

Out of 4 patients who underwent subcutaneous suturing , 2 patients 

(22.2% ) were found to have complete wound healing , 1 patient (11.1%) 

developed seroma and 1 patient ( 11.1% ) developed wound infection. 

Out of 4 patients who did not undergo subcutaneous suturing , 3 patients 

( 33.3% ) were found to have complete wound healing and 1 patient ( 11.1% ) 

developed seroma formation in the post operative period. 
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Table 10 : UMBILICAL HERNIA -FEMALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 

SEROMA 

WOUND 

INFECTION 

GAPING 

DONE 

4 (44.44%) 

2 (22.22%) 

1 

(11.11%) 

1 (11.11%) - 

NOT DONE 

4 (44.44%) 

3 (33.33%) 

1 

(11.11%) 

-  

Out of 18 female patients , 1 ( 11.1% of the total female study 

population ) underwent subcutaneous suturing and was found to have complete 

wound healing in the post operative period. 

Table 11 : INGUINAL HERNIA - FEMALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 

SEROMA 

WOUND 

INFECTION 

GAPING 

DONE 

1 (11.11%) 

1 (11.11%) - - - 

NOT DONE 

- 

- - -  

 



88 

 

Out of 18 female patients , total number of ventral hernia were 2 patients 

( 22.2% of the total female study population ) in which 1 patient (11.1%) 

underwent subcutaneous suturing who developed seroma formation and 1 

patient ( 11.1% ) did not undergo subcutaneous suturing , who developed 

wound infection in post operative period. 

Table 12 : VENTRAL HERNIA - FEMALE 

SUBCUTANEOUS 

SUTURING 

COMPLETE 

HEALING 

SEROMA 

WOUND 

INFECTION 

GAPING 

DONE 

1 (11.11%) 

- 1 (11.11%) - - 

NOT DONE 

1 (11.11%) 

- - 1 (11.11%) - 

6. Total outcome in patients undergoing subcutaneous suturing 

Out of 100 patients , total number of patients undergoing subcutaneous 

suturing are 50 ( 50% of the total study population ). 

Out of 50 patients , total number of male patients were 41 ( 82% of the total 

patients undergoing subcutaneous suturing ) and total number of female 

patients were 9 ( 18% ). 
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Out of 41 male patients , the patients who were found to have complete 

healing were 30 patients ( 73.2% of total male patients who underwent 

subcutaneous suturing ) , 6 patients ( 14.6% ) developed seroma , 3 patients 

(7.3% ) developed wound infection and 2 patients ( 4.9% ) developed wound 

gaping. 

Out of 9 female patients , the patients who were found to have complete 

healing were 4 patients ( 44.5% of the total female patients who underwent 

subcutaneous suturing ) , 3 patients ( 33.3% ) developed seroma , 2 patients 

(22.2 % ) developed wound infection in the post operative period. 

 

Table 13 : SUBCUTANEOUS SUTURING DONE 

 

 

COMPLETE 

HEALING 

SEROMA 

WOUND 

INFECTION 

GAPING 

MALE 30 (73.2%) 6 (14.6%) 3 (7.3%) 2 (4.9%) 

FEMALE 4 (44.5%) 3 (33.3%) 2 (22.2%) - 
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Graph 4 : Outcomes of Subcutaneous suturing 

7. Total outcome in patients not undergoing subcutaneous suturing 

Out of 41 male patients ( 100% ) who did not undergo subcutaneous 

suturing , 38 patients ( 92.7% of the total male study population who did not 

undergo subcutaneous suturing ) were found to have complete wound healing , 

2 patients ( 4.9% ) developed seroma and 1 patient ( 2.4% ) developed wound 

infection and none of the patients were found to have wound gaping. 

Out of 9 female patients who did not undergo subcutaneous suturing , 5 

patients ( 55.6% of the total female study population who did not undergo 

subcutaneous suturing ) were found to have complete wound healing , 2 

patients ( 22.2% ) developed seroma and 2 patients ( 22.2% ) developed wound 

infection and none of the patients were found to have wound gaping. 
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Table 14 : SUBCUTANEOUS SUTURING NOT DONE 

 

COMPLETE 

HEALING 

SEROMA 

WOUND 

INFECTION 

GAPING 

MALE 38 (92.68%) 2 (4.87%) 1(2.43%) - 

FEMALE 5(55.55%) 2(22.22%) 2(22.22%) - 

 

 

Graph 5 : Outcomes in non suturing of subcutaneous suturing 
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DISCUSSION 

 The major goal of any surgical procedure is to produce relief of 

symptoms to the patient with minimal or no post operative complications. The 

recent trend that has been introduced in the field of surgery is to produce the 

most acceptable surgical scar and various studies have been undertaken by 

implementation of various surgical techniques for the benefit of the patient.  

 The major goal of subcutaneous suturing has always been for the 

balanced approximation of the layer of friable subcutaneous tissue and to 

promote faster healing with perfect approximation of the surgical wound. Due 

to the variations in blood supply after the incision of the general surgical 

procedure, there are anatomical disturbances within the subcutaneous tissues 

which can lead to a hindrance in the complete wound healing. Hence, recent 

studies have shown there is no benefit over subcutaneous layer suturing during 

the wound closure at the end of the surgical procedure. 

In our study, the total study population is 100 patients, the maximum 

number of cases were seen in the age group of more than 60 years , 50 to 60 

years and 40 to 50 years age group. The least number of patients were found to 

be in the age group of 20 to 30 years. The youngest patient in our study was 21 

years of age and the oldest patient was 82 years of age. 

In our study, 82 patients ( 82% ) were male and 18 patients ( 18%) were 

female with a male to female ratio 4.5:1. 
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In our study, Out of 82 male patients , subcutaneous suturing was done 

for 41 patients ( 41% of the total study population ) and for 18 female patients , 

subcutaneous suturing during wound closure was done in 9 patients ( 9% of the 

total study population ) . 

In our study, Out of 82 male patients , 41 patients underwent subcutaneous 

suturing while closure of the surgical wound in which the maximum number of 

patients who underwent subcutaneous suturing were of the more than 60 years 

age group and 51 to 60 years age group. The least number of patients were of 

the age group 20 to 30 years age group. 

In our study, Out of 18 female patients, 9 patients underwent subcutaneous 

suturing while closure of the surgical wound in which the maximum number of 

patients who underwent subcutaneous suturing were of the more than 60 years 

age group and 30 to 40 years age group and the least number of patients were 

of the age group of 51 to 60 years age group. 

 Within the 82 male patients of the study population , the total number of 

incisional hernia patients were 6 patients ( 14.6% of the male population ) in 

which 3 ( 7.3% ) patients subcutaneous suturing was done and in 3 ( 7.3% ) 

patients subcutaneous suturing was not done. 

In our study, Out of 3 male incisional hernia patients who underwent 

subcutaneous suturing , 2 patients ( 4.9% ) were found to have complete 

healing of the surgical wound and in 1 patient ( 2.4% ) were found to have 

seroma formation in the post operative period. 
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Within the 3 male incisional hernia patients who did not undergo 

subcutaneous suturing , 3 patients ( 7.3% of the male population ) were found 

to have complete healing of the surgical wound and did not have any other 

complications related to the surgical wound. 

In our study, Out of 82 male patients, the total number of umbilical 

hernia patients were 6 patients ( 14.6% of the total male population ) in which 3 

patients ( 7.3% ) subcutaneous suturing was done and in 3 patients ( 7.3% ) 

subcutaneous suturing was not done. 

Within the 3 male umbilical hernia patients who underwent 

subcutaneous suturing , 1 patient ( 2.4% ) was found to have complete healing 

of the surgical site , 1 patient ( 2.4 % ) developed seroma in the post operative 

period and 1 patient ( 2.4) developed wound infection in the post operative 

period. 

In our study , Out of 82 male patients , total number of inguinal hernia 

patients were 68 ( 82.9% of the total male population ). 34 patients ( 41.4% of 

total male population ) underwent subcutaneous suturing and 34 ( 41.4% ) 

patients did not undergo subcutaneous suturing. 

Within the 34 male inguinal hernia patients who underwent 

subcutaneous suturing , 26 patients ( 31.7 % ) were found to have complete 

healing of surgical wound , 4 patients ( 4.9% ) developed seroma , 2 patients ( 

2.4% ) developed wound infection and 2 patients ( 2.4%) developed wound 

gaping. 
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In our study , Out of 34 male inguinal hernia patients who did not 

undergo subcutaneous suturing , 31 patients ( 37.8% ) were found to have 

complete wound healing of the surgical wound , 2 patients ( 2.4%) developed 

seroma and 1 patient ( 1.2% ) developed wound infection in the post operative 

period. 

In Our study , out of 82 patients , total number of ventral hernia patients 

were 2 (  2.43% of the total male population ) , 1 patient ( 1.2% ) underwent 

subcutaneous suturing and had complete healing of the surgical wound in the 

post operative period. 1 patient ( 1.2% ) did not undergo subcutaneous suturing 

and found to have complete healing of the surgical site. 

Within the total 18 female patients of the study population , total 

number of incisional hernia patients are 7 ( 38.9% of total female population ) 

in which 3 patients ( 16.7% ) underwent subcutaneous suturing and 4 patients ( 

22.2% ) did not undergo subcutaneous suturing. 

In our study , Out of 3 patients who underwent subcutaneous suturing , 1 

patient ( 5.6% ) was found to have complete wound healing , 1 patient ( 5.6% ) 

developed seroma and 1 patient ( 5.6% ) developed wound infection. 

Within  the 3 female incisional hernia patients who did not undergo 

subcutaneous suturing , 2 patients ( 11.1% ) were found to have complete 

wound healing , 1 patient ( 5.6% ) developed seroma and 1 patient ( 5.6% ) 

developed wound infection. 
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In our study , Out of 18 female patients , total number of umbilical 

hernia patients are 8 ( 44.4% of the total female study population ) and 4 

patients ( 22.2% ) underwent subcutaneous suturing and 4 patients ( 22.2% ) 

did not undergo subcutaneous suturing. 

In our study , Out of 4 umbilical hernia patients who underwent 

subcutaneous suturing , 2 patients ( 22.2% ) were found to have complete 

wound healing , 1 patient ( 11.1% ) developed seroma and 1 patient (11.1% ) 

developed wound infection. 

Out of 4 umbilical hernia patients who did not undergo subcutaneous 

suturing , 3 patients ( 33.3% ) were found to have complete wound healing and 

1 patient ( 11.1% ) developed seroma formation in the post operative period. 

Out of 18 female patients of the study population, 1 inguinal hernia 

female patient ( 11.1% of the total female study population) underwent 

subcutaneous suturing and was found to have complete wound healing in the 

post operative period. 

In our study , Out of 18 female patients , total number of ventral hernia 

were 2 patients ( 22.2% of the total female study population ) in which 1 

patient ( 11.1% ) underwent subcutaneous suturing who developed seroma 

formation and 1 patient ( 11.1% ) did not undergo subcutaneous suturing , who 

developed wound infection in post operative period. 
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In our study, Out of 100 patients of the study population, total number 

of patients undergoing subcutaneous suturing are 50 (50% of the total study 

population). 

Out of 50 patients of the study population, total number of male patients 

were 41 ( 82% of the total patients undergoing subcutaneous suturing ) and 

total number of female patients were 9 ( 18% ). 

Out of 41 male patients who underwent subcutaneous suturing , the 

patients who were found to have complete healing were 30 patients (73.2% of 

total male patients who underwent subcutaneous suturing ) , 6 patients ( 14.6% 

) developed seroma, 3 patients ( 7.3% ) developed wound infection and 2 

patients ( 4.9% ) developed wound gaping. 

Out of 9 female patients who underwent subcutaneous suturing , the 

patients who were found to have complete healing were 4 patients (44.5% of 

the total female patients who underwent subcutaneous suturing) , 3 patients ( 

33.3% ) developed seroma , 2 patients ( 22.2 % ) developed wound infection in 

the post operative period. 

Out of 41 male patients (100% ) who did not undergo subcutaneous 

suturing , 38 patients ( 92.7% of the total male study population who did not 

undergo subcutaneous suturing ) were found to have complete wound healing , 

2 patients ( 4.9% ) developed seroma and 1 patient ( 2.4% ) developed wound 

infection and none of the patients were found to have wound gaping. 
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Out of 9 female patients who did not undergo subcutaneous suturing , 5 

patients ( 55.6% of the total female study population who did not undergo 

subcutaneous suturing ) were found to have complete wound healing , 2 

patients ( 22.2% ) developed seroma and 2 patients ( 22.2% ) developed wound 

infection and none of the patients were found to have wound gaping. 

From the above statistics it has been found that the study population 

who underwent subcutaneous suturing had a decreased frequency of complete 

wound healing in comparison to the study population who did not undergo 

subcutaneous suturing. The incidence of post operative surgical site wound 

complications were also found to be increased in the study population who 

underwent subcutaneous suturing. 

Suturing of subcutaneous suturing was found to have a negative effect 

on the complete wound healing. Since there are multiple factors which lead to 

the production of post operative surgical site complications, the suturing of 

subcutaneous tissue is found to produce an increased incidence of 

complications in the surgical site. 
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CONCLUSION 

 Complete healing of the surgical wound depends on many factors and 

utmost care should always be undertaken during the closure of the surgical 

wound to prevent post operative complications related to the surgical wound. 

Perfect approximation of the tissues during the closure of the surgical wound 

has been found to be a vital factor in the complete healing of the surgical 

wound. Suturing of subcutaneous tissue has always been in debate during the 

closure of the surgical wound.  

The presence of an additional foreign body which is the absorbable 

suture is also a contributing factor in the development of post operative 

complications related to the surgical wound. The suturing of subcutaneous 

tissue does not play an important role in the complete healing of the surgical 

wound. The variations in blood supply of the subcutaneous layer caused due to 

the presence of absorbable sutures will lead to the formation of areas of patchy 

partial necrosis in the subcutaneous layer. It produce areas of nidus for the 

development of exudate collection which leads to of post operative 

complications.  

Complete healing of the surgical site relies on multiple factors in which 

the suturing of subcutaneous tissue layer during wound closure does not play a 

vital role. There are multiple factors which cause surgical site complications 

that have not been analysed in this study and need an additional evaluation in 

further studies. The suturing of subcutaneous tissue layer can be deferred 

during regular wound closure in elective surgical procedures. 
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PROFORMA 

Name :     Age/sex:   Ip No. : 

Diagnosis : 

Procedure done : 

Subcutaneous suturing : Yes / No 

Parameters : 

First Look : Post operative day :  

Second Look : Post operative day : 

Third Look : Post operative day : 

Outcomes :  

1. First look : Complete healing / Seroma / Wound Infection / Wound gaping. 

2. Second Look : Complete healing / Seroma / Wound Infection / Wound 

gaping. 

3. Third Look : Complete healing / Seroma / Wound Infection / Wound 

gaping. 

Discharge date : 

Follow up : 

 



104 

 

CONSENT FORM 

I, do hereby volunteer and consent to the participate in this study being 

conducted by Dr. Muhammed Owaise J on “STUDY OF EFFECT ON 

WOUND HEALING AND COMPLICATIONS OF SUTURING AND 

NON SUTURING OF SUBCUTANEOUS TISSUE IN WOUND 

CLOSURE “. I have read and understood the consent form or it has been read 

and explained to me in my own native language in my mother tongue. The 

study has been fully explained to me and I may ask questions at any time 

during the study period. 

 

Signature / Left Thumb impression of the Volunteer  Date:  

         Place: 

 

Signature and Name of Witness     Date:  

         Place: 

Signature of the investigator : 

 

Name of the investigator : 
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1 Vijayalakshmi 58y / F 114578 Incisional Hernia Open onlay mesh 

repair 

Not Done +    

2 Gowri 35y / F 114560 Umbilical hernia Open onlay mesh 

repair 

Done +    

3 Uma maheswari 35y / F 118298 Umbilical hernia Open onlay mesh 

repair 

Not Done +    

4 sanna 60y / F 127267 Incisional Hernia Open onlay mesh 

repair 

Done  +   

5 saliyamma 48y / F 127067 Incisional Hernia Open onlay mesh 

repair 

Done +    

6 padmavathy 40y / F 127319 Umbilical hernia Open onlay mesh 

repair 

Done +    

7 rathinam 67y / F 127319 Ventral  hernia Open onlay mesh 

repair 

Done  +   

8 epsila 40y / F 7237 Ventral  hernia Open onlay mesh 

repair 

Not Done   +  

9 visalatchi 66y / F 5183 Umbilical hernia Open onlay mesh 

repair 

Done  +   
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10 jothilakshmi 38y / F 6988 Umbilical hernia Open onlay mesh 

repair 

Not Done +    

11 rajeswari 70y / F 12890 Incisional Hernia Open onlay mesh 

repair 

Done   +  

12 Nazina begum 48y / F 175060 Incisional Hernia Open onlay mesh 

repair 

Not Done  +   

13 sumathi 41y / F 173267 Umbilical hernia Open onlay mesh 

repair 

Not Done  +   

14 ponamal 70y / F 184729 Left inguinal hernia Left Hernioplasty Done +    

15 Shymaladevi 33y / F 187661 Umbilical hernia Open onlay mesh 

repair 

Not Done +    

16 Fathima 57y / F 185661 Incisional Hernia Open onlay mesh 

repair 

Not Done +    

17 rasheela 41y / F 189100 Umbilical hernia Open onlay mesh 

repair 

Done   +  

18 saraswathy 50y / F 188525 Incisional Hernia Open onlay mesh 

repair 

Not Done   +  

19 Sagayaraj 59y / M 194603 Ventral hernia Open onlay mesh 

repair 

Done +    

20 Sudharsanan 28y / M 117016 Left inguinal hernia Left Hernioplasty Not Done +    

21 Subramanian 82y / M 116973 Right inguinal hernia Right Hernioplasty Done    + 
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22 Vinothkumar 33y / M 119260 B/L inguinal hernia B/L Hernioplasty Not Done +    

23 Palani 68y / M 115024 Incisional hernia Open onlay mesh 

repair 

Done +    

24 marimuthu 45y / M 119608 B/L inguinal hernia `B/L Hernioplasty Not Done +    

25 shanmugam 55y / M 121764 Right irreducible 

hernia 

Right Hernioplasty Done +    

26 solaimalai 67y / M 121899 B/L inguinal hernia B/L Hernioplasty Not Done +    

27 gangadharan 65y / M 123821 Right irreducible 

hernia 

Right Hernioplasty Done  +   

28 sanjeeviraj 71y / M 121648 Umbilical hernia Open onlay mesh 

repair 

Done  +   

29 muthumani 60y / M 123879 B/L inguinal hernia B/L Hernioplasty Not Done +    

30 Sugumaran 69y / M 125006 Right direct inguinal 

hernia 

Right Hernioplasty Not Done +    

31 sakthivel 55y / M 127529 B/L inguinal hernia B/L Hernioplasty Done +    

32 sithan 65y / M 127051 B/L inguinal hernia B/L Hernioplasty Not Done +    

33 Basheer 44y / M 129110 Umbilical hernia Open onlay mesh 

repair 

Not Done +    

34 shanmugam 72y / M 131037 Right inguinal hernia Right Hernioplasty Done +    

35 Namayer 29y / M 306404 Right inguinal hernia Right Hernioplasty Done  +   
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36 Antony raj 44y / M 1600 Incisional hernia Open onlay mesh 

repair 

Not Done +    

37 Velayutham 48y / M 3794 B/L inguinal hernia B/L Hernioplasty Done +    

38 nagaraj 47y / M 5579 Umbilical hernia Open onlay mesh 

repair 

Done +    

39 Thomas 65y / M 7082 Left inguinal hernia Left Hernioplasty Done    + 

40 Pramodsingh 38y / M 8863 B/L direct inguinal 

hernia 

B/L Hernioplasty Done +    

41 Arul jothi 45y / M 14872 Recurrent ventral 

hernia 

Open onlay mesh 

repair 

Not Done +    

42 Senthilkumar 63y / M 12412 B/L inguinal hernia B/L Hernioplasty Not Done +    

43 Ramachandran 35y / M 15417 Right inguinal hernia Right Hernioplasty Done +    

44 kumar 58y / M 15448 Umbilical hernia Open onlay mesh 

repair 

Not Done +    

45 Ravichandran 62y / M 10874 Right inguinal hernia Right Hernioplasty Not Done   +  

46 govindharaj 70y / M 173118 Umbilical hernia Open onlay mesh 

repair 

Done   +  

47 arumugam 71y / m 16894 B/L inguinal hernia B/L Hernioplasty Not Done +    

48 Ibrahim 40y / M 14702 Right inguinal hernia Right Hernioplasty Done +    

49 kumaran 80y / M 179056 Right inguinal hernia Right Hernioplasty Not Done +    
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50 palanisamy 64y / M 178916 Right inguinal hernia Right Hernioplasty Done   +  

51 Sahulahmeed 54y / M 178922 Left inguinal hernia Left Hernioplasty Done +    

52 palanisamy 65y / M 180928 B/L inguinal hernia B/L Hernioplasty Not Done +    

53 kathannan 55y / M 182633 Right inguinal hernia Right Hernioplasty Not Done +    

54 balamurugan 46y / M 182953 Left obstructed 

inguinal hernia 

Left Hernioplasty Done +    

55 sivanadhan 62y / M 182736 Left inguinal hernia Left Hernioplasty Not Done +    

56 vaiyapuri 74y / M 183933 Right inguinal hernia Right Hernioplasty Not Done +    

57 perumal 68y / M 187478 Right inguinal hernia Right Hernioplasty Done +    

58 murugan 56y / M 112445 Left direct inguinal 

hernia 

Left Hernioplasty Done +    

59 nachimuthu 70y / m 114945 Right indirect 

inguinal hernia 

Right Hernioplasty Not Done  +   

60 Thirupathy 42y / M 119731 B/L inguinal hernia B/L Hernioplasty Done +    

61 Rajan 63y / M 122006 Left inguinal hernia Left Hernioplasty Not Done +    

62 shanmugam 42y / M 124253 B/L inguinal hernia B/L Hernioplasty Done +    

63 krishnan 77y / M 123334 Right inguinal hernia Right Hernioplasty Not Done +    

64 Ayyasamy 73y / M 125892 Right inguinal hernia Right Hernioplasty Done +    
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65 Rajesh 61y / M 128796 B/L inguinal hernia B/L Hernioplasty Not Done +    

66 balasubramanian 60y / M 127874 Right inguinal hernia Right Hernioplasty Not Done +    

67 ponnusamy 67y / M 4080 Right inguinal hernia Right Hernioplasty Done +    

68 bangurasum 60y / M 4025 Right recurrent 

inguinal hernia 

Right Hernioplasty Not Done +    

69 Nandhakumar 29y / M 6008 Right indirect 

inguinal hernia 

Right Hernioplasty Not Done +    

70 Murali 57y / M 5923 Right indirect 

inguinal hernia 

Right Hernioplasty Done  +   

71 Janarthanan 27y / M 9716 Right indirect 

inguinal hernia 

Right Hernioplasty Not Done +    

72 balusamy 29y / M 9955 Left inguinal hernia Left Hernioplasty Not Done +    

73 saravanan 21y / M 9822 Right inguinal hernia Right Hernioplasty Done +    

74 sundarraj 68y / M 13989 Right indirect 

inguinal hernia 

Right Hernioplasty Not Done +    

75 Vadivel 28y / M 13680 Right inguinal hernia Right Hernioplasty Done +    

76 nagendran 25y / M 13805 umbilical hernia Open onlay mesh 

repair 

Not done +    

77 premanand 24y / M 15772 Right indirect 

inguinal hernia 

Right Hernioplasty Done +    
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78 Raju 63y / M 13682 Right indirect 

inguinal hernia 

Right Hernioplasty Done +    

79 Marudhachalam 40y / M 171657 Left indirect inguinal 

hernia 

Left Hernioplasty Done +    

80 Sadhamhussain 24y / M 176029 Right indirect 

inguinal hernia 

Right Hernioplasty Not Done +    

81 Sasikumar 31y / M 175828 Right indirect 

inguinal hernia 

Right Hernioplasty Done +    

82 Mathialagan 54y / M 179683 Left inguinal hernia Left Hernioplasty Not Done + +   

83 kalimuthu 70y / M 179700 Right indirect 

inguinal hernia 

Right Hernioplasty Not Done +    

84 Saravanan 52y / M 185580 Right indirect 

inguinal hernia 

Right Hernioplasty Done +  +  

85 Uthiramani 63y / M 189306 left indirect inguinal 

hernia 

Left Hernioplasty Not Done +    

86 karthikeyan 42y / M 189325 B/L inguinal hernia B/L Hernioplasty Done +    

87 Balan 59y / M 186147 Left direct inguinal 

hernia 

Left Hernioplasty Not Done +    

88 Dheepan 27y / M 184399 Right inguinal hernia Right Hernioplasty Done +    

89 Parasimavam 62y / M 182434 Left inguinal hernia Left Hernioplasty Not Done +    
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90 Lingusamy 71y / M 182280 Right indirect 

inguinal hernia 

Right Hernioplasty Done +    

91 Muthukumar 33y / M 180601 Incisional Hernia Open onlay mesh 

repair 

Done +    

92 Ramasamy 82y / M 180276 B/L direct inguinal 

hernia 

B/L Hernioplasty Not Done +    

93 Muniyan 56y / M 175543 Right indirect 

inguinal hernia 

Right Hernioplasty Done + +   

94 Ayyasamy 59y / M 16301 B/L direct inguinal 

hernia 

B/L Hernioplasty Not Done +    

95 Muwat 56y / M 15488 Incisional Hernia Open onlay mesh 

repair 

Done  +   

96 Selvaraj 43y / m 12403 Right indirect 

inguinal hernia 

Right Hernioplasty Done +    

97 Antony 60y / M 6491 Right inguinal hernia Right Hernioplasty Not Done +    

98 Nagendran 43y / M 2986 Incisional Hernia Open onlay mesh 

repair 

Not Done +    

99 Ayyasamy 43y / M 13237 Left indirect inguinal 

hernia 

Left Hernioplasty Done +    

100 Periyasamy 68y / M 128541 Incisional Hernia Open onlay mesh 

repair 

Not Done +    

 


