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INTRODUCTION 


Lower limb ulcers are commonly encountered in general surgical practice and 
 managing  a  lower  limb    ulcer  is  a  great  challenge  to  a  general  surgeon. 


Clinically  we  can  classify  leg  ulcers  broadly  into  diabetic  and  non-diabetic 
 ulcers. The later includes varicose ulcers , traumatic ulcers, arterial ulcers like 
 vasculitic  ulcers,  ulcers  in  Raynaud  disease,  Pressure  sores.  Day  by  day  new 
 ways  of  wound  management  is  improving  in  general  surgical  practice.  This 
 study was done to test the efficacy of 0.2% glyceryl trinitrate ointment  role in 
 wound healing and to compare it with conventional methods. By doing so we 
 can  come  to  a  conclusion  on  whether  its  use  is  significant  or  not  in  the  ulcer 
 management. 


The  study  group  includes  of  60  patients  divided  into  two  groups  A  and  B 
respectively.  Group  A  patients  dressing  done  by  using  0.2  glyceryl  trinitrate 
ointment  and  group  B  patients  dressing  done  in  regular  conventional  way 
without  using  0.2%  glyceryl  trinitrate  ointment.  The  wound  outcomes  are 
studied by using Bates Jensens wound assessment tool and scoring done on day 
4,7,10 respectively and comparing both, the study results are concluded. 
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AIM AND OBJECTIVES 


The  aim  of  this  study  is  to  test  the  role  of  0.2%  Glyceryl  trinitrate  ointment 
dressing  in  the  management  of  leg  ulcers  by  comparing  it  with  conventional 
method of dressing. 
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REVIEW OF LITERATURE 


 SKIN: 


Knowing the anatomy of skin and the subcutaneous tissue is important to deal 
 with wound. 


Skin is the largest organ in our human body.  It consists  of two layers  namely 
 epidermis  and  dermis.  Dermis  is  a  connective  tissue  layer  with  neurovascular 
 bundle. 


Functions of skin: 


  Protective layer from external barriers and micro organisms 


  Important for thermal regulation 


  Absorption of vitamin D 
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 EPIDERMIS: 


This has five layers namely 


  Stratum corneum 


  Stratum lucidium, 


  Stratum granulosum, 


  stratum spinosum 


  stratum basale 


Skin  is  primarily  composed  of  keratinocytes,  the  cells  that  secrete  fibrous 
protein called keratins. They are produced in the basal layer and migrate to the 
superficial corneal layer and while they move they mature and multiply. They 
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are more in numbers in the stratum corneum. This keratin is water insoluble; it 
 helps  to  prevent  water  loss  from  the  body  and  acts  as  a  barrier  for  irritants  to 
 enter  our  body.  In  fact  corneal  layer  consists  of  dead  keratinocytes.  Scale  is 
 defined as the deposition  of dry  keratin on the skin surface. Hyperkeratosis is 
 often found in heels with the loss of sweat and sebaceous gland functions. The 
 other cells in skin are langerhans cells and melanocytes.  


Langerhans Cells  


These  are  mobile,  dendritic,  antigen  presenting  cells  present  in  all  stratified 
 epithelia  that  originate  from  bone  marrow  precursors.  These  cells  are  capable 
 of  uptaking  exogenous  antigens  ,processing  them  and  presenting  them  to  T 
 cells; they represent 3% to 6% of all cells in the epidermis. 


Melanocytes  


Derived from the neural crest, these cells migrate into the epidermis where they 
 produce  melanin,  the  main  natural  pigment  of  the  skin.  They  are  distributed 
 regularly among  basal  keratinocytes, at a ratio of 1  melanocyte for every 4 to 
 10 keratinocytes. Their density reaches 500 to 2000 cells per mm2 of cutaneous 
 surface, with regional variations (maximal density on genital skin). 


Merkel Cells.  


Merkel cells display both neuroendocrine and epithelial features. They function 
as mechanoreceptors and synapse with dermal sensory axons in the basal layer 
of the epidermis and the epithelial sheath of hair follicles. 
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 Lymphocytes 


The  normal  human  epidermis  contains  a  small  percentage  (<1%)  of 
 lymphocytes, present  mainly in the basal layer. They express predominantly a 
 T-memory/effector phenotype. 


Toker Cells. These are cells with a clear cytoplasm and are located within the 
 nipple epidermis in 10% of both males and females. Their role in normal skin 
 and  pathology  not  clearly    understood,  but  they  may  be  precursors  of  Paget’s 
 cell carcinoma. 


Epidermal Appendages  


These  are  specialized  epithelial  structures,  connected  to  the  surface  epidermis 
 but  located  mainly  within  the  dermis  and  hypodermis.  Appendages  serve 
 functions that include lubrication, sensation, contractility, and heat loss. 


Sweat Glands 


 Sweat glands are tubular exocrine glands, consisting of a secretory coil and an 
excretory  duct.  Eccrine  sweat  glands  are  the  main  sweat  glands  in  humans, 
playing a vital role in the process of thermoregulation. They are present almost 
everywhere  on  the  skin  (except  mucous  membranes),  with  a  maximal  density 
over the palms, soles, axillae, and forehead. 
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Apocrine  sweat  glands  are  less  abundant  in  humans  and  are  derived 
 embryologically from the germ cells that produce the pilosebaceous follicle and 
 are,  therefore,  structurally  associated  with  it.  These  glands  are  found  in  the 
 axillary, anogenital, and nipple regions. They consist of a secretory coil that is 
 larger and more irregular in shape than that of eccrine glands. 


A third type of sweat gland was more recently described in the axillary region. 


The so called  “apoeccrine”  glands are atrichial glands, opening directly to the 
 skin  surface,  but  their  secretory  coil  is  similar  to  that  of  apocrine  glands  and 
 they present during puberty. 


Pilosebaceous  Follicles 


These structures are derived from the epithelial germ layer and lie obliquely in 
 the  dermis,  with  their  deepest  part  reaching  the  hypodermis.  They  are  present 
 throughout  the  integument,  excluding  the  glabrous  skin  (palms,  soles)  and 
 portions  of  the  genitalia.  Their  size  and  morphology  are  variable  (terminal, 
 vellus,  lanugo,  and  intermediary  hair).  Their  growth  is  cyclic  and  proceeds 
 through three distinct phases of uneven duration (anagen, catagen, and telogen) 
 during which their histology varies considerably. 


Nails 


 The  nails  overlie  the  dorsal  aspect  of  the  distal  phalanges  of  the  fingers  and 
toes. They consist of three parts: (a) the root, covered by the proximal nail fold, 
continuous  with  the  lateral  nail  folds;  (b)  the  nail  plate,  comprised  of  hard 
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keratin;  and  (c)  the  free  edge,  overlying  the  hyponychium,  a  thickened 
 epidermis. 


The  nail  lies  on  the  nail  bed,  a  richly  vascular  connective  tissue  containing 
 numerous arteriovenous shunts. The proximal part of the nail bed is continuous 
 with the nail matrix, responsible for nail growth and adhesion 


Skin play an important role in the wound healing by epitelisation which is the 
 migration of the keratinocytes from the basal layer to area of damage to cover 
 it, healing occurs rapidly and produces less scar. This wound primarily occurs 
 in epidermal wounds and this process is called epitheliasation. 


Skin ph is important in its function as infection barrier. The normal ph of skin 
 is between 4 to 6.5, but when the ph becomes alkaline that is it increases, it is 
 prone to fungal and secondary bacterial infections. The factors that increase ph 
 are as follows   


  In systemic illness 


  Chronic renal failure 


  Diabetes 


  Cerebrovascular accidents, 


  Repeated washing, 


  Dressings and diapers 


  Dermatitis 
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  Eczema 


  Dry skin 
 DERMIS 


Contains two layers namely papillary and reticular layers 


Papillary  contains  contais  collagen,  elastin  and  hyaluronic  acid,  acts  as  a 
 connective tissues.  It also  contains blood  vessels, lymphatics and neurons and 
 they  are  responsible  for  regulating  the  body  temperature  and  provide 
 nourishment  to  the  epidermis,  the  reticular  dermis  contains  larger  network  of 
 blood vessels and collagen fibres, this provide tensile strength. Because of the 
 high vascularity dermal wounds exudates serum, blood, pus. 


CHANGES IN AGING: 


  As the age increases atrophy of epidermis occurs and it becomes thin 
 and more transparent so that underlying dermis is visible. 


  Thickening of stratum corneum 


  Decrease in langerhans cells and melanocytes  


  Atrophy of basement membarane  


  Flattening of the dermo epidermal junction 


  Impairment  of  vasulo  endothelial  cells  which  causes  reduced 
nitricacid production which affects thermoregulation 
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Hypodermis (Subcutaneous Fat, Panniculus Adiposus) 


Fatty  tissue  is  the  deepest  part  of  the  skin,  separating  it  from  the  underlying 
 muscle fascia or the periosteum. It plays an important role in thermoregulation, 
 insulation, storage of energy, and protection from mechanical injuries. 


This appears pale yellow, waxy globular, oily and glistens, when exposed to air 
 changes  to  yellow  brown  color.Its  thickness  is  reduced  in  old  age. 


Subcutaneous tissue transfers the pressure to the surface,so when it is adequate 
 pressure effect does not affect vascularity, when it is less pressure sores occurs 
 due to decreased vascularity example sacral region, buttock, bony prominences 
 like  shin,  malleoli,  elbow,  heel  pressure  ulcer  occurs  commonly.  The  most 
 common area being the sacral region, in chronic bedridden patients. 


SUPERFICIAL FASCIA 


This layer lies beneath the Dermis and above the subcutaneous tissue.This layer 
 allow the skin to move freely. 


DEEPFASCIA 


This layer separates the subcutaneous tissue from the muscle, tendon, ligament 
and  bones.  It  has  gleaming  appearance.It  is  avascular  and  is  richly  innervated 
by  pain  fibresthis  is  fragile  and  is  easily  torn  and  when  it  is  torn  it  forms 
tunnels,which are the areas where infections can spread and form abscesses. 
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 TENDON 


Tendons are the extension of the muscles to connect to bones.It contains tough 
 inelastic  connective  tissue  band  covered  with  fascial  sheath  called  peritenon. 


Peritenon  is  essential  for  wound  healing.It  has  few  blood  vessels  and  well 
 innervated by nerves at  musculo-tendinous junction. 


LIGAMENTS 


They are strong bands of connective tissue that connect the bone together.They 
 are important in reflex mechanisms.The ligaments are very superficial and can 
 be seen when skin is removed. 


WOUND CLASSIFICATION 


Depending upon depth of wound classified as  
 1.  superficial (only epidermis lost) 


2.  partial thickness skin loss (epidermis and part of dermis) 
 3.  full thickness skin loss (whole skin lost)  


4.  subcutaneous wounds(involves deeper structures) 
 Surgical Wound classification 


Class I. Clean 


Uninfected wounds without contamination 
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 Class II. Clean/contaminated 


Uninfected  wounds  in  procedures  where  the  respiratory,  gastrointestinal,  or 
 genitourinary tracts are entered in a controlled fashion without gross spillage 
 Class III. Contaminated 


An operation with major breaks in sterile technique, gross spillage, or incisions 
 into inflamed but not suppurating infections; fresh accidental wounds 


Class IV. Dirty/infected 


Wounds with necrotic or devitalized infected tissue 
 WAGNERS ULCER GRADES: 


Grade 0::preulcerative lesions  


Grade1:superficial ulcer without involving subcutaneous tissue 


Grade 2:penetration through subcutaneous tissue expose bone,tendon,ligament 
 or joint capsule. 


Grade 3:osteitis,abscess,osteomyelitis  
 Grade4:gangrene of digits  


Grade 5:gangrene of foot requiring amputation. 
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MARIONS LABORATORY CLASSIFICATION: 


Based on colour coding  


Red :wound is clean,healthy and granulating  
 Yellow :possible infection,need for debridement  
 Black: gangrenous tissues needs amputation  
 WOUND HEALING 


Knowing the basics in wound healing immensely help in  managing the ulcers 
 and  also  gives  ideas  in  doing  research  in  wound  healing.  Wound  healing 
 mainly aims at restoring the orginal nature of injured part. Various factors play 
 an important role in wound healing. 


Phases of wound healing 


  Inflammatory  


  Proliferative  


  Remodelling phase  


Whenever  a  wound  happens  first  body  aims  to  arrest  bleeding  at  that  site  by 
vasoconstriction  by  means  of  vasospasm  to  arrest  blood  loss  following  which 
platelet takes over the job of arresting bleeding by platelet plug formation. 
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 Inflammatory phase  


It  includes  first  2  to  3  days,  the  aggregated  platelet  releases  several  cytokines 
 from  its  granules  like  platelet  factor  4,  transforming  growth  factor,  platelet 
 derived  growth  factor.  These  factor  mainly  play  its  role  in  aggregating  the 
 inflammatory  cells  namely  neutrophils  and  macrophages  and  also  several 
 vasoactive amines like histamine and serotonins etc are released  which play  a 
 significant role in carrying out the inflammatory phase by increasing the blood 
 flow  and  increasing  the  vascular  permeability  thereby  causing  the  cells  of 
 inflammatory phase to accumulate in the site of wound healing. 


PROLIFERATIVE PHASE 


This  phase  lasts  from  third  day  to  third  week.  This  phase  mainly  aims  at 
 reconstructing  the  tissue  loss  by  means  of  two  ways  fibroblastic  activity 
 stimulation  by  deposition  of  collagen.  This  activity  is  triggered  by  increased 
 blood flow to that area and the activation of  macrophages. Main event in this 
 phase is angiogenesis caused by vasculo endothelial growth factor.  


Finally  at  the  end  of  the  proliferative  phase  the  wound  is  restored  by  the 
deposition  of  ground  substance  like  gycosaminoglycans  (tissue  gel)  and 
collagen. This collagen in this phase is mainly Type 3 which has a poor tensile 
strength. 
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 REMODELLING PHASE 


This phase is also known as maturing phase. 


The main thing in this phase is replacement of type 3 collagen to type 1. 


This type 3collagen is replaced by type 1 in the ratio of 4:1. This phenomenon 
 is  called  as  maturation  of  collagen.  Hence  this  phase  is  also  known  as 
 maturation phase. 


This  phase  lasts  from  three  weeks  to  three  months.  At  the  end  of  this  phase 
 80% of the strength of the wound is regained. 


HEALING IN DIFFERENT TISSUES 
 BONE 


Callus formation is the peculiar feature in bone which occurs by periosteal and 
 endosteal  proliferation  and  the  rest  of  wound  healing  occurs  as  usual.  If  the 
 fractured  segments  are  arranged  properly,  formation  of  callus  is  minimal 
 malunion and nonunion does not occur.  


NERVE: 


Nerve  degeneration  occurs  proximally  by  traumatic  and  distally  by  Wallerian 
degeneration  occurs  later  which  is  triggered  by  various  nerve  growth  factors 
i.e. neurotrophins. Profuse growth of nerve fibres occurs from the  proximal cut 
end which sprouts from it due to physical stimuli, overgrowth of which causes 
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neuroma formation which is painful, that is why in amputation, the nerve is cut 
 way beyond the stump and thereby avoiding the neuroma formation.  


THREE WAYS OF WOUND CLOSURE  


1.Healing by primary intention is by very good approximation of wound edges 
 and minimal amount of tissue injury with less scar.  


2.Healing by secondary intention is done whenever the wound edges are not in 
 a manner, so as to do apposition and the amount of the injury is more. In this, 
 the  wound  is  allowed  to  granulate  and  fill  the  defect  in  the  tissue.  Hence  the 
 approximation  of  the  wound  in  secondary  intention  is  by  granulation  tissue 
 formation. 


3. Healing by tertiary intention is seen whenever the injured tissue is infected. 


Here    initially  we  allow  time  for  the  infection  in  the  wound  to  settle  and  the 
 tissue to granulate and then approximation done by skin closure later, and so it 
 is also called as delayed primary closure.  


EPITHELIAZATION OF WOUND 


While  tissue  integrity  and  strength  are  being  established,  the  external  barrier 
 must also be restored. This process of restoration of external barrier is  known 
 as epitheliasation. 


This process involves two main events 
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 1. Proliferation and 


2. Migration of the basal epithelial cells 


This  process  begins  within  1  day.  This  is  noticed  by  the  thickening  of 
 epidermis  at  the  wound  edges.  The  basal  epithelial  cells  are  categorized 
 virtually into two  groups those that are concerened with migration only called 
 mobile basal cells and those that are not mobile initially but have capability to 
 undergo  cell  division  and  thereby  increasing  its  number  and  then  they 
 contribute the external barrier by migration in leapfrog fashion, these cells are 
 called as fixed or static basal cells.  After the  defect is bridged these epithelial 
 cell  undergoes  division  by  becoming    squamous  to  columnar.  In  this  manner 
 epithelial layer is re-established and finally keratinisation begins. 


This  process  is  completed  in  less  than  48  hours  in  well  approximated  incised 
wounds.  But  this  process  may  take  time  in  tissues  that  are  not  approximated 
and the wound with excessive tissue loss because in these cases signifant defect 
in epidermis and dermis occurs.If superficial dermis is only losed as in cases of 
superficial  second  degree  burns  and  in  cases  of  split  skin  graft  he  repair 
happens  primarily  by  re-epitheliasation  and  heals  with  less  scar  and  without 
granulation  tissue.This  process  is  stimulated  by  loss  of  contact  inhibition  and 
exposure  to  the  wound  of  inflammatory  cells.  To  achieve  contact  inhibition 
wound dressing is left intact for the first 2-3 days for the purpose of the same. 
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ROLE OF VARIOUS GROWTH FACTORS 
 Platelet derived growth factor: 


o  The  main  sources  are  platelets,macrophages,monocytes,smooth  muscle 
 cells and endothelial cells. 


o  These  cells  play  role  in  chemotaxis,mitosis,collagen  synthesis  and 
 angiogenesis. 


Fibroblast growth factor: 


o Sources  include  fibroblast,endothelial  cells,smooth  muscle  cells  and 
 chondrocytes. 


o  These are concerened in the formation of ground substance,angiogenesis 
 and mitosis. 


Keratinocyte growth factor: 


o  These cell stimulate keratin formation by activating keratinocytes. 


o These are released from keratinocytes and fibro blast. 


Epithelial  growth  factor  derived  from  monocytes  and  platelet  are  concerned 
with the proliferation and migration of the epithelial cells. 
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 Transforming growth factor 


o  Mainly  derived  from  platelet,monocytes  and  keratinocytes  are  of  three 
 types alpha and beta. 


o  These  growth  factors  are  concerned  with  granulation  tissue  formation 
 and stimulation of angiogenesis. 


o  TGF beta3 inhibits scar formation. 


Vasculo endothelial growth factor concerned with angiogenesis. 


Insulin like growth factor stimulates increase in glucose uptake and providing 
 energy  by  ATP  synthesis  and  also  has  its  role  in  extra  cellular  matrix 
 formation.  


Granulocyte-macrophage  colony  stimulating  factor  released  by 
 macrophages,endothelial cells and fibro blasts. 


Wound contraction: 


All  the  wound  undergo  some  degree  of  contraction  and  area  of  the  wound  is 
reduced  in  this  manner.  Even  the  scar  undergoes  contraction.  This  process  is 
mainly  carried  out  by  the  cells  called  myofibroblasts,  these  cells  are  distinct 
from  the  fibroblasts  in  that  these  cells  have  cytoskeletal  architecture  whereas 
the  fibroblast  does  not  have  it.  This  cytoskeleton  has  alpha-actin  in  it  that  is 
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mainly  concerned  with  the  contraction  of  the  wound.  This  myofibroblasts 
 initially absent in the wound increasing in number from 6th day onwards for the 
 next 15 days. After 1 month it decreases in number by undergoing apoptosis.  


COLLAGEN: 


Collagen play main role in wound healing.  


This forms the  major extracellular matrix in all of the tissues of our body and 
 provides  the  basic  connective  tissue  framework  and  is  the  most  abundant 
 protein form in our body. 


Wound  quality  is  based  upon  its  deposition,maturation  and  remodeling  of  the 
 collagen. 


There are atleast 18 different types of collagen the main interest are type1 and 
 3.I  proliferative  phase  the  wound  matrix  is  mainly  type  3  which  lacks  tensile 
 strength  and  in  remodeling  phase  converted  to  type1  which  has  good  tensile 
 strength. 


This  collagen  contains  glycine  amino  acid  in  the  every  third  position.The 
second  position  in  the  triplet  is  made  up  of  lysine  or  proline.This  lysine  and 
proline undergoes hydroxylation ,triple helix formation and glycosylation.This 
collagen  synthesis  is  highly  depend  upon  adequate  oxygen,sufficient  nutrition 
and cofactors like vitamin c and local wound environment.        
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 Factors affecting wound healing 


Infection 
 Ischemia 


  Circulation 


  Respiration 


  Local tension 
Diabetes mellitus 
Ionizing radiation 
Advanced age 
Malnutrition 
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 Vitamin deficiencies 


  Vitamin C 


  Vitamin A 
 Mineral deficiencies 


  Zinc 


  Iron 
 Exogenous drugs 


  Doxorubicin (Adriamycin) 


  Glucocorticosteroids 
 Infection 


 Healing of  a wound is delayed due to infection.. Bacteria increase the duration 
of  inflammatory  phase  by  affecting    epithelialization  of  tissue,wound  
contraction,  and  deposition  of  collagen.poor  prognosis  in  wound  healing  is 
associated  with  beta  hemolytic  streptococci.wound  infection  is  most  common 
when  the  tissue  bacteria  count  is  greater  than  105  organisms  per  gram  of 
tissue.The  endotoxins  activate  phagocytosis  and  releases    collagenase,  which 
causes    collagen  degradation  and  destroy  even  the  normal  tissue.  Treatment 
aims  to  reduce  the    bacterial  load,  by  mechanical  means  along  with  systemic 
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antibiotics. Bacteria also increase the expression or raise the concentrations of 
 MMPs, various growth factors, and cytokines in chronic wounds,but their role 
 is not clearly defined. 


Hypoxia: 


The term hypoxia means  low oxygen tension. 


It occurs in respiratory and cardiac illnesses  


Hypoxia  adversely  affect  the  wound  healing,the  energy  synthesis  is  less  that 
 affect  the  wound  healing.Oxygen  is  essential  for  collagen  crosslinking.In 
 hypoxia this crosslinking is affected and the maturation of collagen impaired. 


Smoking: 


Smoking impairs wound healing by two ways  
 It causes vasoconstriction 


It causes carbonmonoxide accumulation 


By  causing  vasoconstriction  the  blood  flow  to  the  woundsite  is  reduced,the 
carbonmonoxide  has  greater  affinity  to  oxygen  and  it  causes  relative  hypoxia 
by affecting the oxygen dissociation.Also indirectly smoking causes respiratory 
problem and increases the risk of carcinoma, all have effect on wound healing 
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 Diabetes 


Diabetes  mellitus  impairs  wound  healing  in  all  stages.  In  diabetic  patients 
 wound 


 healing is affected because of 
 1.microangiopathy 


2.diabetic neuropathy  


3.immunocompromised state  


4.tissue  hypoxia  can  be  measured  by  transcutaneous  oxygen  measurement 
 device. 


ABNORMAL WOUND HEALING 
 Hypertrophic Scars and Keloids 


Keloids  and  hypertrophic  scars  are  proliferative  scars  characterized  by 
excessive collagen deposition versus collagen degradation. Keloids are defined 
as scars that  grow beyond the borders of the  original wounds, and  these scars 
rarely  regress  with  time.  Keloids  are  more  prevalent  in  patients  with  more 
darkly  pigmented  skin;  they  develop  in  15%  to  20%  of  African  Americans, 
Asians, and Hispanics. Keloids appear to have a genetic predisposition. Keloid 
scars tend to occur above the clavicles, on the trunk, on the upper extremities, 
and on the face. They cannot be prevented at this time and are often refractory 
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to medical and surgical intervention. Hypertrophic scars, in contrast, are raised 
 scars  that  remain  within  the  confines  of  the  original  wound  and  frequently 
 regress spontaneously. These scars also differ histologically from normal scars. 


Keloids and hypertrophic scars have stretched collagen bundles aligned in the 
 same  plane  as  the  epidermis,  as  opposed  to  normal  scar  tissue,  in  which  the 
 collagen bundles are randomly arrayed and relaxed. 


In  addition,  keloid  scars  have  thicker,  more  abundant  collagen  bundles  that 
 form  acellular  nodelike  structures  in  the  deep  dermal  portion  of  the  keloid 
 lesion.  The  center  of  keloid  lesions  also  contains  a  paucity  of  cells  in 
 comparison to hypertrophic scars, which have islands composed of aggregates 
 of fibroblasts, small vessels, and collagen fibers throughout the dermis. 


Hypertrophic  scars  are  often  preventable.  Prolonged  inflammation  and 
insufficient  resurfacing,  such  as  can  occur  with  a  burn  wound,  lead  to 
hypertrophic  scars.  It  appears  that  the  tension  that  signals  the  formation  of 
activated  fibroblasts  also  causes  excessive  collagen  to  be  deposited.  Scars 
perpendicular  to  the  underlying  muscle  fibers  tend  to  be  flatter  and  narrower, 
with  less  collagen  formation  than  when  they  are  parallel  to  the  underlying 
muscle fibers. The position of an elective scar can be chosen in such a way to 
make  a  narrower  and  less  obvious  scar  in  the  distant  future.  As  muscle  fibers 
contract, the wound edges become reapproximated if they are perpendicular to 
the  underlying  muscle.  If,  however,  the  scar  is  parallel  to  the  underlying 
muscle,  contraction  of  that  muscle  tends  to  cause  gaping  of  the  wound  edges 
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and  leads  to  more  tension  and  scar  formation.  Keloids  and  hypertrophic  scars 
are  challenging  to  manage  and,  although  both  respond  to  the  same  therapy, 
hypertrophic  scars  are  easier  to  treat.  However,  there  is  no  single  proven  best 
therapy  and  the  large  number  of  treatment  options  reflects  the  lack  of  quality 
research on this topic. 
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 CLINICAL EXAMINATION OF ULCER 
 History 


An ulcer is a persistent discontinuity of an epithelial surface that can occur in 
 the  skin  or  anywhere  in  the  respiratory,alimentary.  Ulcers  differ  from  the 
 defects of acute surgical or other trauma in their persistence, this being due to 
 recurrent minor physical or chemical injury, ischaemia, neoplastic change anda 
 poor  healing  response,  as  in  patients  with  malnutrition  or  other  systemic 
 disease. 


In the history, ask when the patient first noticed the ulcer and what brought it to 
 their  attention.  This  latter  may  have  been  due  to  symptoms  such  as  pain, 
 discharge, bleeding or smell. 


Neuropathic ulcers may be painless and often out of sight, for example on the 
 sole of the foot. In individuals with diabetes, this may become compounded by 
 visual impairment.  


Examination 


Site:Venous ulcers are sited just above the malleolus. They are usually medial 
but in the more florid states can become circumferential. 
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Typical location of the varicose ulcer 


Arterial  ulcers  occur  when  occlusive  arterial  disease  reduces  the  arterial 
pressure  in  the  foot  to  critically  low  levels.  They  are  situated  distally,  that  is, 
over the tips of the toes and between the toes, where the pressure is lowest, and 
over  the  malleoli  and  heels  where  minor  pressure  such  as  lying  in  bed  is 
sufficient  to  abolish  capillary  flow  and  produce  ischaemic  skin  necrosis.  A 
bandage  can  have  similar  effects  over  the  Achilles  tendon  and  the  tibialis 
anterior tendon across the ankle. 
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Arterial ulcer over the heel,due to the pressure effect i.e Pressure sore 


Diabetic  ulcers  are  of  multiple  aetiology.  Arterial  disease  occurs  in  these 
 patients about 10 years earlier than in the rest of the population. They are also 
 subject  to  microvascular  disease,  are  more  susceptible  to  infection  and  are 
 subject  to  neuropathic  changes,  including  motor,  sensory  and  autonomic 
 abnormalities.  Diabetic  arterial  ulcers  are  similar  to  those  already  described. 


With  peripheral  neuropathy,  the  small  muscles  of  the  foot  may  be  paralysed, 
allowing unopposed action of the powerful long flexor tendons. The shortening 
of the longitudinal arches means that the heads of the metatarsals are subject to 
an additional load during walking. The loss of the protective sensation of pain 
places  an  area  such  as  the  sole  at  particular  risk  from  repetitive  excessive 
trauma  or  unnoticed  damage  by  sharp  objects.  The  most  common  site  for  a 
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diabetic  neuropathic  ulcer  is  therefore  over  the  heads  of  the  first  and  second 
 metatarsals. 


The shin is particularly susceptible to direct trauma. The tibia is subcutaneous 
 and  the  lack  of  underlying  muscle  means  that  the  skin’s  blood  supply  is 
 reduced, with poor healing potential. 


Skin and bony injuries at this site can give rise to long-standing ulceration. 


Diabetic neuropathic ulcer 


Malignant ulcers can also occur in typical locations; for example, rodent ulcers 
 (basal cell carcinomas) occur on the upper part of the face 


Edge 


•  Flat  sloping– venous  or  septic,  often  with  a  transparent  healing  edge  along 
 part of its circumference. 


• Punched-out – syphilitic, trophic, diabetic, ischaemic , leprosy. 
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• Undermined – tuberculosis, pressure necrosis; particularly over the buttocks, 
 carbuncles. 


• Raised – rodent ulcer, often with a slightly rolled appearance. 


• Raised and everted – carcinoma . 
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 GRANULATION TISSUE: 


Granulation tissue may be different in different types of ulcers  
 Covered with slough and bedris in cases of healing ulcers 
 Reddish granulation tissue in cases of healing ulcers 


Unhealthy  and  with  discharge  called  as  pale  granulation  tissue  in  cases  of 
 infected  ulcers.The  granulation  tissue  mainly  depends  on  angiogenesis  and 
 blood  flow  to  the  tissues.Sometimes  there  is  excessive  granulation  tissue 
 formation and exuberant granuloma occurs.It is also known as proud flesh. 


WOUND DRESSINGS 


Wound dressings are in value since olden times. 


Treatment  of  wounds  employed  basically  as    homemade  remedies  and  has 
 improved  only  slightly  for    long  years.  In  1867,  Lister  introduced  antiseptic 
 dressings  by  soaking  lint  and  gauze  in  carbolic  acid.  Although  there  are 
 currently  many  more  sophisticated  dressings,  there  are  several  points  to 
 consider. 


Wound  healing  is  most  successful  in  a  moist,  clean,  and  warm  environment. 


Subsequently,  in  treating  a  wound  in  a  nonsurgical  conservative  manner, 
certain  characteristics  are  important  in  the  wound  dressing.  It  is  important  to 
note  that  not  all  dressings  can  provide  all  the  aforementioned  characteristics 
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and not all wounds require all these functions. It is essential that the choice of 
 dressing match the specific wound conditions. 


Two concepts that are critical when selecting appropriate dressings for wounds 
 are  occlusion  and  absorption.  Studies  have  demonstrated  that  the  rate  of 
 epithelialization under an occlusive dressing is twice that of a wound that is left 
 uncovered  and  allowed  to  dry.  Placement  of  an  occlusive  dressing  over  the 
 wound  provides  a  mildly  acidic  pH  and  low  oxygen  tension  on  the  wound 
 surface;  this  is  a  good  environment  for  the  proliferation  of  fibroblasts  and 
 formation of granulation tissue. A relatively occlusive dressing is a good choice 
 for many wounds. 


However,  wounds  that  have  a  significant  amount  of  exudate  or  wounds  with 
 high  bacterial  counts  will  require  a  dressing  that  is  absorptive  and  prevents 
 maceration of the surrounding skin. These wounds also require a dressing that 
 reduces  the  bacterial  load  within  the  wound  while  removing  the  exudate 
 produced. 


Placement  of  a  pure  occlusive  dressing  without  bactericidal  properties  will 
 allow bacterial overgrowth and worsen the infection. 


An  in-depth  discussion  on  the  types  of  wound  dressings  exceeds  the  scope  of 
this text, but it is important to mention the various classes of dressings.  Wound 
dressings can be categorized into four classes—nonadherent fabrics, absorptive 
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dressings,  occlusive  dressings,  and  creams,  ointments,  and  solutions.  A  brief 
 discussion of these categories follows. 


Nonadherent  fabrics  are  generally  fine-mesh  gauze  supplemented  with  a 
 substance  to  augment  their  occlusive  properties  or  antibacterial  abilities.  An 
 example  of  this  type  of  dressing  is  Scarlet  Red,  a  relatively  nonocclusive 
 dressing that is impregnated with O-tolylazo-O-tolylazo-β-naphthol, which has 
 some  antimicrobial  abilities.  Another  example  of  this  class  is  Xeroform,  a 
 relatively  occlusive,  hydrophobic  dressing  containing  3%  bismuth 
 tribromophenate in a petrolatum base, which helps mask wound odors and has 
 some  antimicrobial  activity  against Staphylococcus  aureus and  Escherichia 
 coli. 


The  absorptive  class  is  used  mainly  for  wounds  that  produce  a  significant 
amount of exudate. Exudate production from  leg  ulcers can  be as  much as 12 
g/10  cm2/24  hours.30  Wide-mesh  gauze  is  the  oldest  of  this  type  of  dressing 
and  is  very  absorbent,  but  it  loses  its  effectiveness  when  saturated.  Newer 
materials, such as foam dressings, provide the absorbent qualities for removing 
large quantities of exudate and have a nonadherent quality to prevent disruption 
of  newly  formed  granulation  tissue  on  removal.  Examples  of  these  foams  are 
Lyofoam  ,  Allevyn  ,  Curafoam,  Flexzan,    and  VigiFOAM.  Wound  healing 
beneath  absorptive  dressings  appears  to  be  slower  than  under  occlusive 
dressings,  possibly  because  of  wicking  of  cytokines  from  the  wound  bed  or 
decreased  keratinocyte  migration.  The  occlusive  dressing  class  provides 
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moisture  retention,  mechanical  protection,  and  a  barrier  to  bacteria.  The 
 occlusive class can be divided into biologic and nonbiologic dressings. 


Examples  of  biologic  dressings  are  allograft,  xenograft,  amnion,  and  skin 
 substitutes.  Homograft  is  a  graft  transplanted  between  genetically  unique 
 humans, whereas a xenograft is a graft transplanted between species. Pigskin is 
 the most commonly used xenograft. Homografts and xenografts are temporary 
 dressings  in  that  both  are  rejected  if  left  on  a  wound  for  an  extended  period. 


Amnion  is  derived  from  human  placentas  and  is  another  effective  biologic 
 wound  dressing.  These  dressings  are  often  used  in  the  treatment  of  burn 
 wounds;  however,  they  can  be  used  as  a  temporary  measure  in  other  types  of 
 wounds as well. 


The  newest  type  of  wound  dressings  are  skin  substitutes  that  can  be  used  for 
 structural  support  and  scaffolding  for  regeneration.  Examples  include  Integra, 
 Apligraf    and  AlloDerm.  Integra  is  a  bilayer  membrane  system  for  skin 
 replacement. The first layer is made of a porous matrix of cross-linked bovine 
 tendon collagen and a GAG (chondroitin 6-sulfate). The second layer is made 
 of synthetic polysiloxane polymer (silicone) and functions to control  moisture 
 loss from the wound. The first layer serves as a template for the infiltration of 
 fibroblasts,  macrophages,  lymphocytes,  and  capillaries  from  the  wound  bed. 


During  the  healing  process,  a  new  collagen  matrix  is  deposited  by  fibroblasts 
and  the  dermal  layer  of  the  template  is  degraded.  Once  vascularization  of  the 
dermal  layer  is  complete,  a  thin  autograft  can  be  applied  after  removal  of  the 
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silicone  layer.  AlloDerm  is  an  acellular  dermal  matrix  derived  from  donated 
 human  skin  tissue.  It  provides  the  matrix  for  revascularization  and 
 incorporation into host tissue. 


It  must  be  noted  that  although  AlloDerm  will  incorporate  and  serves  well  to 
 provide additional strength, it will not provide a dermal matrix to support a skin 
 graft  as  would  Integra;  therefore,  AlloDerm  is  not  frequently  used  as  a  skin 
 substitute.  Apligraf  is  a  living,  bilayered  biologic  dressing  that  has  been 
 designed to simulate normal skin. Initially, neonatal-derived dermal fibroblasts 
 are  cultured  in  a  collagen  matrix  for  6  days.  Human  keratinocytes  are  then 
 cultured  on  top  of  this  neodermis.  The  dressing  contains  matrix  proteins  and 
 expresses  cytokines;  however,  it  does  not  contain  melanocytes,  Langerhans 
 cells, macrophages, lymphocytes, or the adnexal structures normally present in 
 human skin. These are only three examples of the types of skin substitutes that 
 are  currently  available.  Many  other  substitutes  are  in  development  and  will 
 continue to provide options for the surgeon. The final class of wound dressings 
 consists  of  creams,  ointments,  and  solutions.  This  is  a  broad  category  that 
 extends  from  traditional  materials,  such  as  zinc  oxide  paste,  to  cutting  edge 
 preparations  containing  growth  factors.  The  various  categories  include  those 
 with antibacterial properties such as acetic acid, 


Dakin’s  solution,  silver  nitrate,  mafenide  (Sulfamylon),  silver  sulfadiazine 
 (Silvadene),  iodine-containing  ointments  (Iodosorb),  and  bacitracin. 


Application of these products is indicated when clinical signs of infection, such 
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as  an  increase  in  exudates  or  cellulitis,  are  present  or  if  quantitative  culture 
 demonstrates more than 105 organisms/g of tissue. 


Many types of wound dressings are available to the surgeon and the number is 
 increasing.  The  surgeon  must  have  information  about  the  available  that  allow 
 effective wound management 


OTHER THERAPIES 
 Hyperbaric Oxygen 


Wound  ischemia  is  believed  to  be  the  most  common  cause  of  wound  healing 
failure.  Hyperbaric  oxygen  (HBO)  therapy  uses  oxygen  as  a  drug  and  the 
hyperbaric chamber as the tool for elevating oxygen concentration at the target 
area.Hyperbaric  oxygen  therapy  was  first  used  for  treatment  of  bacterial 
infections and later for decompression sickness. Hyperbaric medicine has since 
been  used  for  a  myriad  of  disease  processes,  including  improvement  of  split-
thickness skin graft take, flap survival and salvage, treatment of acute thermal 
burns,  necrotizing  fasciitis,  chronic  wounds,  hypoxic  wounds,  and  radiation 
injuries.33 The rationale for its use is that ischemia or tissue hypoxia (oxygen 
levels below 30 mm Hg) results in significant impairment of normal metabolic 
activity  and  wound  healing  by  impairing  aspects  of  wound  healing,  such  as 
fibroblast  proliferation,  collagen  synthesis,  and  epithelialization.34,35  In 
addition,  because  HBO  therapy  involves  inhalation  of  100%  oxygen  at 
pressures  of  1.9  to  2.5  atm,  tissue  oxygen  levels  can  be  10  times  higher  than 
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usual.35  The  higher  arterial  partial  pressure  of  oxygen  is  sufficient  to  supply 
 the  tissue  with  all  its  metabolic  requirements,  even  in  the  absence  of 
 hemoglobin; this elevated level lasts for 2 to 4 hours after termination of HBO 
 therapy and induces synthesis of endothelial cell nitric oxide 


synthase, as well as angiogenesis.Vascular evaluation and revascularization, if 
 needed, is a prerequisite prior to HBO therapy. Patients who will benefit from 
 HBO therapy as adjuvant therapy are patients with who have hypoxic wounds 
 that show marked improvement in wound hypoxia during oxygen breathing at 
 hyperbaric  conditions.  Transcutaneous  oxygen  pressure  (TcPO2)  is  used  to 
 assess wound perfusion and oxygenation. A patient with a wound TcPO2 lower 
 than 35 mm Hg in room air has tissue hypoxia. A measurement of in-chamber 
 TcPO2  of  200  mm  Hg  or  higher  suggests  that  the  patient  would  benefit  from 
 HBO therapy.37 HBO treatments for hypoxic wounds are usually delivered at 
 1.9 to 2.5 atm for sessions of 90 to 120 minutes each, with the patient breathing 
 100% oxygen during the treatment. Treatments are given once daily, five to six 
 times/week, and should be given as an adjunct to surgical or medical therapies. 


Clinical  evidence  of  wound  improvement  should  be  noted  after  15  to  20 
treatments.Complications of HBO therapy are caused by atmospheric pressure 
changes or by the rise in oxygen partial pressure. Middle ear barotrauma, which 
ranges  from  hyperemia  of  the  eardrum  to  ear  drum  perforation,  is  the  most 
common  complication  caused  by  changes  in  atmospheric  pressure.  The  most 
serious  barotrauma  side  effect,  although  rare,  is  pneumothorax  or  tension 
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pneumothorax.  Complications  associated  with  oxygen  partial  pressure 
 increases  are  brain  oxygen  toxicity,  manifested  by  convulsions  resembling 
 grand  mal seizures, oxygen lung toxicity, resulting from damage from oxygen 
 free  radicals  to  lung  parenchyma  and  airways  and  ranging  from 
 tracheobronchitis  to  full-blown  respiratory  distress  syndrome,  and  transient 
 myopia.Absolute  contraindications  to  HBO  therapy  are  as  follows:  (1) 
 uncontrolled  pneumothorax;  (2)  current  or  recent  treatment  with  doxorubicin, 
 bleomycin,  or  doxorubicin  (potential  aggravation  of  cardiac  and  pulmonary 
 toxicity); and(3) treatment with disulfiram (increases risk of developing oxygen 
 toxicity). 


Randomized, controlled clinical trials have demonstrated that HBO therapy is a 
 useful  adjunct  therapy  for  diabetic  ischemic  foot  ulcers  and  reduces  the 
 incidence of leg amputations. 


These studies, however, like all human studies, are difficult to interpret because 
 of  the  length  of  time  chronic  wounds  take  to  heal  and  the  variability  among 
 wounds that cannot be controlled. 


Interestingly,  despite  the  obvious  potential  flaws  in  the  scientific  literature 
surrounding  hyperbaric  oxygen  therapy,  medical  insurance  companies  have 
decided  that  there  is  enough  evidence  to  support  HBO  therapy  as  an  adjunct 
treatment for perfused, chronic, nonhealing lower extremity wounds, provided 
that the limbs have already undergone revascularization. 
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 Negative Pressure–Assisted Wound Closure 


In the past 15 years, there have been significant advances in complex acute and 
 chronic  wound  management.  One  of  the  most  significant  discoveries  was  the 
 improvement  in  wounds  with  negative  pressure–assisted  wound  closure.  With 
 this  technology,  the  surgeon  now  has  additional  options  in  addition  to 
 immediate  closure  of  wounds  (i.e.,  adjunctive  therapy  before  or  after  surgery, 
 or an alternative to surgery in the extremely ill). 


The  original  description  of  negative  pressure–assisted  wound  closure  was 
 presented by Argenta and associates in 


1997.  By  applying  subatmospheric  pressure  to  wounds,  they  demonstrated 
removal of chronic edema, an increase in local blood flow, and stimulation of 
granulation tissue. This technique may be used on acute, subacute, and chronic 
wounds.  Additional  studies  have  demonstrated  significant  improvement  in 
wound  depth  in  chronic  wounds  treated  with  negativepressure  therapy  as 
compared with wounds treated with saline wet to moist dressings. In addition, 
treatment  with  negative  pressure  results  in  faster  healing  times,  with  fewer 
associated complications.The exact  mechanism of the  improvement in healing 
with  negative-pressure  therapy  has  yet  to  be  determined.  Many  initially 
believed that the reason for increased wound  healing is the removal of wound 
exudates  while  keeping  the  wound  moist.  As  originally  hypothesized  by 
Argenta  and  associates,  with  negative-pressure  therapy,  there  is  a  fivefold 
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increase  in  blood  flow  to  cutaneous  tissues.  Further  studies  have  shown  an 
 increase  in  capillary  caliber  and  stimulated  endothelial  proliferation  and 
 angiogenesis.  It  is  well  known  that  increased  bacterial  loads  result  in  slowed 
 wound  healing;  however,  despite  increased  wound  healing  with  negative-
 pressure  therapy,  it  has  been  shown  to  result  in  increased  bacterial  counts. 


Other  studies  have  suggested  that  negative  pressure  therapy  produces 
 threedimensional  stress  within  the  cells  (microstrain)  as  well  as  across  the 
 whole area of the wound (macrostrain), resulting in changes such as increased 
 cellular  proliferation  and  higher  microvessel  density.  Evidence  also  suggests 
 that  negative  pressure  therapy  alters  wound  fluid  composition  by  removing 
 potentially deleterious proteinases and inflammatory cytokines, such as MMP-
 1,  MMP-2,  MMP-9,  and  TNF-α.Even  though  the  mechanisms  resposible  for 
 the  improvement  achieved  with  negative-pressure  therapy  have  yet  to  be 
 clearly elucidated, such treatment represents a significant improvement in cost-
 effectiveness and has decreased length of stay after acute and chronic wounds. 


There have been reports of a 78% decrease in hospital stay and a 76% decrease 
in cost with negative-pressure therapy. This cost decrease and effectiveness of 
wound treatment with negative-pressure therapy havetranslated to home health 
care  treatment  of  Medicare  patients.Clinical  benefits  of  negative  pressure 
therapy  have  been  demonstrated  in  randomized  control  trials  and  case-control 
studies. These benefits include decrease  in wound  volume or  size, accelerated 
wound bed preparation, accelerated wound healing, improved rate of graft take, 
decreased  drainage  time  for  acute  wounds,  reduction  of  complications, 
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enhancement of response to first-line treatment, increased patient survival, and 
 decreased cost. 


Characteristics of ideal dressing 


  Creates a moist environment 


  Removes excess exudate 


  Prevents dessication 


  Allows for gaseous exchange 


  Impermeable to microorganisms 


  Thermally insulating 


  Prevents particulate contamination 


  Nontoxic to beneficial host cells 


  Provides mechanical protection 


  Nontraumatic 


  Easy to use 


  Cost-effective 
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Dressing Options for Noninfected Clean Wounds 
 Incisional wound 


  Three-layer dressings 


  Ointments 


  Occlusive dressings 


Partial thickness wounds (e.g., abrasions, donor sites) 


  No dressing (scab) 


  Impregnated gauze 


  Creams, ointments 


  Occlusive dressings 


Full-thickness wounds (e.g., pressure sores) 


  Alginates or hydrogels—rarely applicable 


  Creams, gels (e.g., Silvadene) 


  Wet to dry dressing changes 


  Vacuum-assisted closure (VAC)  



(55)44 


BATES JENSEN WOUND ASSESMENT TOOL: 


SIZE: 


Score 1: area <4 cm2 
 Score 2:area 4 to 16 cm2 
 Score 3:area 16 to 36 cm2  
 Score 4:area 36 to 8ocm2 
 Score 5 area >80cm2 
 DEPTH: 


Score 1:non blanchable erythema or intact skin  
 Score2:partial skin loss  


Score 3:full thickness skin loss 
 Score 4:with necrosis  


Score 5:extensive involvement of the musles and bones 
 EDGES: 


Score 1  Indistinct,diffuse and not clearly visible 


Score2: Distint diffuse attached only with the wound base 
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Score3: Well defined,not attached to wound base 


Score4: Well defined,not attached to wound base,rolled out and thickened 
 Score5: Well defined,not attached to wound base,fibrotic,scarred,hard and rigid 
 to touch 


UNDERMINING: 


Score1 : not present 
 Score2 :undermining<2% 


Score3 :undermining2-4cm, <50% of wound area 


Score4 :undermining 2-4 cm,involving >560% of wound area 
 Score 5:Undermining>4cm causing  tunneling of the wound 
 NECROTIC TISSUE TYPE: 


Score 1 :white/grey nonviable tissue 
Score2:non adherent yellow slough 
Score3 :loosely adherent yellow slough 
Score4 :adherent,soft,blackish eschar 
Score5 :firmly adherent blackish eschar 
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 NECROTIC TISSUE AMOUNT: 


Score 1:None visible  


Score 2:Less than 25% of the wound coverted  
 Score 3:23 -50% of the wound covered  


Score 4:50-75% of the wound covered 
 Score5:>75% of the wound covered 


EXUDATE TYPE; 


Score1 :none 
 Score2 :bloody 


Score 3:serosanginous 


Score4 :thin watery discharge,serous 
 Score 5:purulent 


EXUDATE AMOUNT: 


Score 1:none 
Score 2:scanty 
Score 3:minimal 
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 Score4 :moderate 


Score5 :large 
 SKIN COLOUR: 


Score1 :pink 
 Score2 :bright red 
 Score3 :white/grey 
 Score4 :dark red 
 Score 5:black 
 EDEMA: 


Score1 :no edema/any swelling 
 Score2 :non pitting edema<4cm 
 Score3 :non pitting edema>4cm 


Score4:pitting edema<4cm from the wound 


Score5 :pitting edema >4cm from the wound,crepitus 
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 INDURATION: 


Score 1:no induration 


Score2 :<2cm from the ulcer 


Score3 :2 to 4 cm from the ulcer covering less than 50% of the wound diameter 
 Score 4:2 to 4 cm covering greater than 50% of the wound diameter 


Score 5:>4cm from the ulcer 
 GRANULATION: 


Score1 :skin intact/only partial skin loss 


Score2 :bright beefy red granulation tissue covering 75 to 100% of the wound 
 Score3 : bright beefy red granulation tissue covering  25 to 75% of the wound 
 Score4  :  bright  beefy  red  granulation  tissue  covering  less  than25%  of  the 
 wound 


Score5 :no granulation tissue present 
 EPITHELIASATION: 


Score1 :fully covered with epithelial tissue 


Score 2:100 to 75% covered with epithelial tissue 
Score3 :75 to 50% covered with epithelial tissue 
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Score4 :50 to 25% covered with epithelial tissue 
 Score 5:less than 25% covered with epithelial tissue 
 History and Clinical Examination: 


The patients are asked for the history thoroughly. The main emphasis are made 
 whether  the  patient  is  having  any  comorbids  like  diabetes,  hypertension, 
 tuberculosis, immunocompromised state, stroke, seizure disorder etc. 


Special mention should be made on the duration of the ulcer, progression, pain 
 whether  associated  with  fever  and  chills,  any  discharge  from  the  wound  its 
 nature, colour, odour, whether any bleeding from the wound.  


In clinical examination, the various parameters should be assessed which are as 
 follows  site,  size,  depth,  margins,  edge,  base,  about  the  nature  of  the 
 granulation tissue, induration, warmth, tenderness, bleeding from the ulcer, any 
 foreign  body,  slough,  dirt  etc,  base,  any  discharge,  neurovascular  deficit, 
 surrounding  skin  inflammation,  edema,  induration,  osteomyelitis,  sinuses  and 
 wound score calculated based on Bates Jensen wound assessment tool. 


The nutrition status, presence of other illness  and the nature of the wound are 
kept in mind finally at the end of the history and clinical examination. 
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 INVESTIGATIONS: 


Blood investigations: complete haemogram mainly haemoglobin, MCV, MCH, 
 MCHC, heamotocrit, 1pcv, total count, differential count, Random blood sugar, 
 fasting  and  post  prandial  blood  sugar,  Renal  function  test,  liver  function  test 
 with  total  proteins,  viral  markers  to  know  the  HIV,  Hbsag,  hepatitis  c  status, 
 VDRL,  ECG  all  leads,  Chest  x-ray  PA  view  and  the  x-ray  leg  AP  and  lateral 
 view DOPPLER STUDY to check both venous and aterial systems, DUPLEX 
 scan  DIGITAL  SUBTRACTION  ANGIOGRAPHY,  Pus  culture  and 
 antibiotics sensitivity  


The  patients  are  thoroughly  assessed  and  appropriate  treatment  given  like 
 adequate  nutrition,  anaemia  correction  antibiotics:  initially  empirical  theraphy 
 done  using  combination  of  the  third  generation  cephalosporins  along  with  
 aminoglycosides after checking the renal function, then the antibiotics changed 
 according  to  the  culture  and  sensitivity,  other  measure  like  limb  elevation, 
 crepe    bandage  application  for  the  venous  ulcers,  for  pressure  sores  avoiding 
 weight  bearing,  customized  foot  wear,  off-loading  advised  and    finally 
 thorough  wound  debridement  to  remove  the  dead  tissues,  slough,  any  dirt, 
 foreign body  regular wound care done.  


In  group  A  patients  wound  cleaning  done  with  debridement,  saline  wash, 
betadine wash, peroxide application if needed along with the application of the 
0.2%glycerly trinitrate ointment. 
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In  group  B  patients,  wound  cleaning  done  with  debridement,  and  wash  with 
 normal  saline,  betadine,  hydrogen  peroxide  (if  necessary)  and  dressings  done 
 finally. 


In  both  dressings  done  daily  in  the  same  manner  and  the  wound  outcome 
 assessed using Bates jensens wound assessment tool on day 4,7 and 10th day. 


GTN OINTMENT 


GTN (Glyceryl trinitrate), a nitrate vasodilating agent acts by causing vascular 
smooth  muscle  relaxation.  It  causes  relaxation  of  both  arterial  and  venous 
system  according  to  the  dosage.  It  causes  predominately  Venous  dilation. 
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Decreases  systolic,  diastolic  and  mean  arterial  blood  pressures.  It  reduces  
 myocardial  oxygen    consumption.    It  causes  Peripheral  pooling  of  blood  by 
 venodilatation and thus  reduce venous return to the heart, which inturn reduces  
 left ventricular enddiastolic  pressure (LVEDP) and pulmonary capillary wedge 
 pressure (PCWP, preload).  IT also reduces the after load by causing relaxation 
 of  the  arteries  and  causes    dilatation  of  the  coronary  arteries.    Effective 
 coronary perfusion pressure is always maintained, but may be reduced in cases 
 of severe hypotension or tachycardia which reduces diastolic filling.  Heart rate  
 only    increased  slightly,due  to  reflex  response  to  BP  fall  caused  by 
 vasodilatation.  Half-life is 1 to 4 minutes. 


Indications: 


1.  angina 


2.  congestive heart failure  
 3.  in hypertensive emergencies  


4.  in anaesthetic department to p[rovide controlled hypotension 
 5.  in ointment form for the relief of pain from anal fissures  
 Side effects: 


  Headache is the most common side effect, 


  Others include light headedness,dizziness,hypotension,palpitation, 


  gastro intestinal side effects like nausea,vomiting. 
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  Allergic  manifestations  very  rare  ranges  from  mild  utricaria  to  severe 
 anaphylaxis  


  Cutaneous flushing 


VARIOUS    STUDIES    SUPPORTING    GTN  OINTMENTS    USE    IN  
 ULCER MANAGEMENT: 


Australian Newzealand Clinical Trail registry(ANZCTR) is a double blind trail 
 of  the  application  of  0.2%  glyceryl  trinitrate  ointment  for  healing  of  chronic 
 venous leg ulcers. This trail was conducted in the year 2016. 


In a journal published in 2001 by university of Manchester Rheumatic disease 
 centre,  it  was  concluded  that  the  application  of  topical  GTN  in  primary 
 Raynaud phenomenon and systemic sclerosis  significantly increases the  micro 
 vascular  blood flow measured by laser Doppler imaging 


Asian  Journal  of  Clinical  and  Medical  sciences  studied  its  effect  on  wound 
 healing  in rats and concluded that it significantly improves the wound healing 
 in 2012 


In  a  clinical  trail  result  published  in  2007  glyceryl  trinitrate  oint  application 
significantly reduces the osteoporosis in the post menopausal women. 
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MATERIALS AND METHODS 


STUDY SETTING: 


This study was conducted at Coimbatore medical college during January 2017 
 to December 2017  


PERIOD OF STUDY:  


1 year  


SAMPLE SIZE: 


The sample size is 60.By systemic random sampling it is divided in two groups 
 A and B. 


Group  A  done  dressing  in  conventional  manner  and  0.2%  GTN  ointment 
 applied topically over the ulcer surface. 


Group B done dressing in conventional manner without the ointment. 


INCLUSION CRITERIA: 


Patient  admitted  with  lowerlimb  ulcers  during  the  period  of  JANUARY  2017 
to  DECEMBER  2017  at  Department  of  General  surgery  Coimbatore  Medical 
College. 
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 EXCLUSION CRITERIA:  


Patient with features of sepsis  
 Any allergy to GTN  


Pediatric age group  
 Diabetes mellitus 
 PROCEDURE; 


Group  A  people  done  dressing  using  0.2%GTN  ointment  and  Group  B  done 
 without  it.  The  wound  outcome  is  measured  by  using  bates  jensens  wound 
 assessment tool, which has 13 parameters. Each has scoring from 1 to 5.score 
 of  1  indicates  the  wound  is  the  best,  the  of  5  indicates  that  it  is  worse.  total 
 scoring for 13 parameters was calculated. The outcome is measured on Day 4, 
 Day 7, Day 10 and the results are concluded. 


OUTCOME VARIABLES: 


Wound score comparison 
 Duration of hospital stay 
 Materials used: 


0.2% glyceryl trinitrate ointment 
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RESULTS


DISTRIBUTION: 


In our study the ulcer most commonly occurs in age group between 30 to 60 
 years 


Particulars   No.of cases   Percentage  


Below 30yrs  5  8.3 


31 to 40yrs  20  33.3 


41 to 50yrs  17  28.3 


51 to 60yrs  14  23.3 


61 to 70yrs  4  6.7 


Total  60  100.0 


The  chart  below  represents  the  age  wise  distribution  of  the  ulcer  in  the  lower 
limb,  most  occurs  in  age  group  between  30  to  60  years.30  to  40  years 
contributes about33.3%,41 to 50 contributes 28.3%,51 to 60 contributes 23.3% 
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AGE GROUP AND ETIOLOGY 


Below 30 years:All ulcers are traumatic ulcers 


30 to 40:Traumatic ulcer(44.4%),venous ulcer(33.3%),TAO(22.2%) 


41 to 50:venous ulcers(45.5%),traumatic(27.3%),pressure sore 19%,PVD 10%       


51 to 60:Traumatic ulcer(50%)venous ulcer,PVD,pressure sore 16% each       
61 to 70:Traumatic ulcer(50%) and pressure sore(50%) 
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SEX DISTRIBUTION 


In this study totally 60 patients are selected in which 40 are  males and the 20 
 are females 


Particulars   No.of cases   Percentage  


Male  40  66.7 


Female  20  33.3 


Total  60  100.0 


PIE CHART REPRESENTING SEX DISTRIBUTION 


Male, 66.7
 Female, 33.3


Male Female
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From  the  study  it  is  concluded  that  ulcers  are  most  common  in  males 
 contributes about 66.6% of the cases and the females 33.3% of cases  


In etiology of the ulcer in this study the most common ulcer is traumatic ulcer 
 (43.3%) followed by venous ulcers(30.0%),pressure sore(13.3%), PVD (6.7%), 
 TAO (6.7%) 


Particulars   No.of cases   Percentage  


Pressure sore  8  13.3 


PVD  4  6.7 


TAO  4  6.7 


Traumatic Ulcer  26  43.3 


Venous Ulcer  18  30.0 


Total  60  100.0 
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