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ABSTRACT

Clinico-pathological correlation of non-healing ulcer provides an utmost important clue in the
spectrum of this debilitating condition. Little information is available in the outcome of the ulcers when they
underwent surgical biopsy for determination in the causation of these conditions. Therefore, the relative
incidence and etiology of non-healing ulcer was assessed retrospectively after retrieving the cases of non-
healing ulcer from the department of Pathology, Kasturba Medical College, Manipal. A total of 75 cases were
studied in this regard and were compared with their Clinical presentation which were retrieved from their case
files. As compared to the west, were venous and diabetic ulcer predominate, in the developing nations the
most frequent cause of a non-healing ulcer are malignancy (n=25) followed by chronic diseases like
tuberculosis (n=20). In this study, various risk factors involved in the causation of non-healing ulcer were also
compared and was found to be having a greater impact and should not be kept aside. Thus beside a good and
accurate clinical diagnosis, early biopsy to rule out malignancy and identify the etiology is mandatory for a
better clinico- pathological.
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INTRODUCTION

Skin is the single largest organ of the body that protects against mechanical trauma, radiation and
infection. Because of its complexity a wide range of diseases can develop from the skin ranging from infectious
to malignancy. The vast diversity of these lesions combined with a body of descriptive data, often overlapping
(clinical, histological) produces confusion in the area of nomenclature and difficulty in diagnosis.

General surgical referral guidelines defines any non-healing ulcer as that which has been present for
3-4 weeks duration and has not responded to conventional therapies [1]. Sometimes a need of surgical
intervention is forced upon. Although histopathology remains the gold standard for most dermatologic
diagnoses, it must be recognized that not all lesions are amenable to definitive “specific” histologic diagnosis.

However a combination of histological details in correlation with clinical data, culture & use of special
staining (viz. ZN stain and PAS) and other ancillary investigations help in arriving at a more specific diagnosis.

Thus, the study of non-healing skin ulcers is perhaps intriguing, fascinating, challenging and at times
even frustrating than any other skin lesions. This study was in need in the present scenario were patient with
non-healing ulcer go unnoticed for a long time without biopsy resulting in uncertainty of developing
malignancy which can be identified at a very early stage.

MATERIALS AND METHOD

This study was conducted retrospectively in the department of pathology, Kasturba Medical College,
Manipal University, where the archives of department of Pathology was searched for cases of non-healing
ulcer for a period of 4 years( 2010-2013). Total of 75 cases were retrieved for this study. This group included all
ulcers that had not healed 3-4 weeks after conventional therapies of both sexes and all ages.

The detailed histories and clinical examination findings were retrieved from the case files with
emphasis on morphological features of ulcers i,e. number, distribution of ulcer (site) and associated diseases
were noted. The surgical specimen which was received in our department was consisted of punch biopsy,
shave biopsy, incisional biopsy, excisional biopsy and curettage. All glass slides and block were retrieved,
including routine Haematoxylin and Eosin stain, Ziehl-Neelsen stained, and Periodic-Schiff’s stained slides.

RESULTS

Of the 75 cases, 50 were diagnosed as benign Ulcers and 25 as malignant ulcers (Table 1). The benign
ulcers constituted 66.67% and malignant ulcers constituted 33.33%. Out of the 75 cases, 20 cases (26.67%)
were found to be Tubercular ulcers. These ulcers were found to be fairly common below 50 years of age. Lupus
Vulgaris was found to be the commonest form among the tubercular ulcers constituting 75% of the tubercular
ulcers followed by Scrofuloderma accounting for 25% of the cases.

Table 1: Etiological types of ulcer.

Etiological types Number of patients Percentage

(%)

Tubercular ulcers 20 26.67

Malignant ulcers 25 33.33

Diabetic ulcers 13 17.33
Infectious ulcers 12 16
Other ulcers 5 6.67
TOTAL 75 100

Of the total cases, ulcers associated with diabetes accounted for 17.33% cases. From the study it was
observed that diabetic ulcers were relatively common in males accounting for 61.5% and less common in
females accounting for 38.5%.
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It was observed among malignant cases, that Squamous cell carcinoma is the most common variety of
malignancy encountered in an ulcer accounting for 80% followed by Basal cell carcinoma 16% and malignant
melanoma 4%.

Of the total cases, 30 cases were sent for culture and sensitivity tests, were infectious etiology was
suspected. . Staphylococcus was found to be the most common pathogen accounting for 50% of the
bacteriological isolates. This was followed by klebsiella and Proteus (16.67%) and Pseudomonas &
Streptococcus which was seen in 8.33% each.

The group of “other ulcers’ consist of venous ulcers which were diagnosed clinically and radiologically
but no histopathological evidence could be found; ulcers due to foreign body granuloma histopathologically,
and ulcers for which no etiology could be identified histologically. Hence these ulcers could not be typified in
definite etiological classes and were grouped together.

From the history and physical examination we identified a number of risk factors such as Increasing
fasting blood sugar, bare foot walking, Repeated trivial trauma, Peripheral neuropathy, under nutrition,
Overcrowding, Presence of physical deformity, Prolong sun exposure, Smoking etc.

Some risk factors were found to be associated with specific etiologies. Risk factors like: overcrowding
& under nutrition were found to be more commonly associated with tubercular ulcers. Malignant ulcers were
associated with prolong sun exposure. Diabetic ulcers were found to be associated with increased fasting
blood sugar which means poor glycaemic control, thus a worse condition and peripheral neuropathy. Other
independent risk factors which were found to be associated with all forms of ulcers reported in the study
include repeated trivial trauma. Smoking has been found to be a non- specific risk factor. However most, if not
all the risk factors were commonly associated with lower extremity ulcers.

It was also observed that the sensitivity of the clinical diagnosis of malignancy was 84%, whereas the
positive predictive value of clinical diagnosis of malignancy was 91.3%; implying a better clinical diagnostic
accuracy compared to the non- healing ulcers due to infectious etiology which had a sensitivity of 33.33% and
positive predictive value of 50%. The tubercular & diabetic ulcers were found to have sensitivity rates of 75% &
71.42% respectively and positive predictive values of 68.2% and 83.33% respectively.

Table 2: Comparative study of the findings by different researcher(Causes of Non Healing Ulcer)

Workers Mekkes et al”* Zeegelaar et al® Saraf et al” Present study
Causes of non- 1.Venous insufficiency l.infection(mostly 1. leprosy 1.malignancy
healing ulcers 2.Peripheral vascular Staphylococcus) 2.diabetes 2.tubercular ulcers

disease 2.malignancy 3.trauma 3. diabetes
3.Diabetes 3.trauma 4.venous ulcers 4. infection
4.Pressure ulcers 4.Nonspecific ulcers 5.miscelle- naeous
5.Infection(mostly
Streptococcus)

Table 3: Comparative study of the various risk factors identified by different workers

Ch.Manes et al [32] Gaur et al [35] Shetty et al [50] Vijay Present study
Vishwanathan&coll
eagues [53]

1.FBS levels 111l fitting shoes 1.0vercrowding 1. increasing age 1. Fasting blood sugar
2.Peripheral and shoe related 2.Undernutrition 2.undernutrition 2.Bare foot walking
neuropathy factors 3.Bare foot walking 3Repeated trivial trauma
2.Repeated trivial 4. Low education 4..Peripheral neuropathy
trauma level 5.Undernutrition
3.Bare foot 6. Presence of physical
walking deformity
7.Smoking

8.Prolong sun exposure.
9.0vercrowding
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(A) Well differentsated Squamones cell carcinoma, (Fi& E, X200)(B) Malignant melaonoma showing
the pleomaorohic melanocytes infiltrating the dermus, (HEE, X400) (C). Basal Cell Carcinoma
showing the pernipheral palisading arrangement of the basaloid cells, (HAE, X200) (D) Caseating
Cramuloma in Scrofidoderma, (FH& E, X200) (B} Lupus vulgaris: showing Langhaans gaant celly
and Nom necratisng Crrondoma., (HAE, X200) (F) Polymorphoruclear laskocyte mfiawmaory
infiltrate around biood vessels o bactersal infection(H& E, X400).

DISCUSSION

Non healing ulcers are an important cause of morbidity in developing countries [2, 3]. This may be
explained by the poor socioeconomic conditions, poor health services in remote areas and lack of public

awareness.

In contrast with the developed countries, little is known about the prevalence and etiology of non-
healing ulcers in these areas. One study from Nigeria reported that the most common etiologic factors were
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trauma, diabetes mellitus and sickle cell disease [4]. Depending on the region, infectious causes such as
cutaneous Leishmaniasis or Buruli ulcer may be encountered [5, 6]. In contrast venous ulcers are most
common cause of ulcers in developed countries but are reported to be uncommon in tropical countries [7].
Zeegelar et al [8] also reported that venous ulcers and diabetic ulcers are common in developed countries. In
his study we found that the most common cause of ulcer was bacterial infection (59%) followed by a
surprisingly large number of malignancies (55%)

Patients in the present study who had an ulcer with a mean duration of 6+2 years were diagnosed as
malignant. This is in correlation with the observation of Mandong et al, [9] who reported mean duration of
malignant ulcer is 5-10 years.

In the present study, malignant ulcers were found to be the most common cause of non-healing
ulcers of skin accounting for 33.33% (Table2). Of these squamous cell carcinoma is the most common. This
finding is in concordance with that reported by Yakubu et al [10]. This was followed by non-healing ulcers due
to Tuberculosis which accounted for 26.67%. Diabetic ulcers accounted for 17.33%. Non healing ulcers of
infectious etiology accounted for 16% and other ulcers 6.67%. No venous or arterial ulcers were found
histologically. However, two cases of venous ulcers were found which were diagnosed clinically and
radiologically but no specific histologic features were identified to typify them; hence these were grouped
under “other ulcers”.

In case if diabetes is considered as a vascular disorder rather than a metabolic disorder, the vascular
ulcer will account for 19.33% ;which will reduce the discrepancy with other published literature by (Burton S.
Claude) [11] (Callum M. J. et al) [12] and (Yound J. R) [13] that reports vascular ulcers as the most common
cause of non-healing ulcers. However the concept is controversial as arteriosclerotic lesions in vessels and/or
neuropathy is not the only reason for causing ulcers in diabetes rather it is a combination of factors.

The present study observes that, among the malignant ulcers Squamous cell carcinoma is the most
common. Similar conclusions were drawn by Singh et al, [14] Talvalkar et al, [15] Schreiber et al [16] and
Adinarayan M et al. [17]. In the present study 6 patients presented with Marjolin’s ulcer, and were confirmed
histopathologically as Squamous cell carcinoma. This is in concordance with the conclusion drawn by Morra &
colleagues [18] and Jellouli& colleagues [19].

It was observed that common age group for malignant ulcer was 60-70 years with a male
preponderance. Similar conclusions were drawn by Singh et al [14]. Also malignancy below the age of 30 years
was rare, only 3 cases were detected. This matches with that reported by Singh et al [14] who found 4 cases
below the age of 30 years.

The 2™ most common cause of non-healing ulcer was found to be due to Tuberculosis accounting for
26.67%. Although this is in contrast to the conclusion drawn by M. Naveduz Zafar et al, [20] Binod Kumar
Thakur and colleagues [21] and Padmavathy & colleagues [22] who reported incidence of cutaneous
Tuberculosis of 3.62%, 0.25% and 1.6% of all skin biopsies respectively.

But in the recent years, with the emergence of anti-Tubercular drug resistant strains and AIDS
epidemic, there is a worldwide rise in the incidence of Tuberculosis. More so ever, in the poverty struck areas
of the world due to poor nutrition, poverty, non- availability of diagnostic aids and treatment, overcrowding,
ignorance about the disease, rise in immunosuppressive therapy, decline in Tuberculosis control efforts and
emergence of resistant strains of Mycobacterium; have amplified the situation [23, 24]. Another reason for the
discrepancy of the results may be the following: - in the present study we have included cases which have
presented with non-healing ulcers only, unlike the other studies mentioned above which included all skin
biopsies (not specifically ulcers) as the sample size for their calculation of incidence and prevalence. Also our
study contains a small number of cases which raised our incidence rates.

Among the Tubercular ulcers, patient presented at the 2" & 3" decades which was in accordance
with Binod Kumar Thakur and his colleagues [21]. Padmavathy and colleagues also reported a similar
observation [22]. Lupus Vulgaris was found to be the most common form followed by Scrofuloderma. Similar
to this study, M. Naved uz Zafar et al [20] also reported Lupus Vulgaris as the most common form. Similar
results were seen by Satyanarayan [25], Singh et al [26] and Kumar et al [27].
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In our study we could not demonstrate Acid Fast Bacilli (AFB) by Ziehl Neelsen staining (ZN stain)
method in pathological sections. This is not in accordance with the results of Mahaisavariya et al [28] who
found AFB in 30.77% cases, M.Naveduz Zafar et al [20] who found AFB in 18.42% cases and Ranjan Agarwal et
al [29] who found AFB in 17.19% cases.

However the above figures also indicate that demonstration of AFB is a laborious procedure with a
subtle chance of microbiological confirmation by finding AFB in the pathological sections. Hence diagnoses are
achieved by the correlation of various absolute and relative criteria.

We observed diabetic ulcers as the 3™ common cause for non-healing ulcers, accounting for 17.33%
of the ulcers. This is in accordance with Brossen et al [30] who found that 12% of the population studied had
ulcers related to diabetes. Neil et al [31] too, found that approximately 20% of all diabetes related admissions
in UK were due to diabetic foot ulcer disease. Alex and colleagues also reported an incidence rate that ranged
from 8%-17%. The above studies are in contrast to the figures reported by Ch. Manes et al [32] and Nyamu et
al [33] being 4.75% and 4.6% respectively.

The present study also observed two age peaks in presentation of the patients with non-healing
ulcers due to diabetes. The first peak is in the 6" decade accounting for 38.5% of the patients and the 2" peak
is in the 5" decade accounting for 30.8% of the patients. The other studies by Bansal et al [34] and Neil et al
[31] reported similar age incidences.

The majority of the patients in this study group of diabetic ulcers are males. Male to female ratio
beingl.6:1. This is similar to Gaur et al [35] who reported a male to female ratio of 1.2:1. However Ch.Manes et
al [32] did not establish different rates between male and female population.

The difference in the results and figures of the various studies including the present study may be
because of the following reasons—

1. Regional variation in the incidence of diabetes.

2. Time dependant risk factors and complications in the evolution of diabetic ulcers which again depend
upon the age of onset of the disease which varies significantly among different populations and
demography.

3. Different qualities of diabetic care offered by the different centres.

In the present study we show, non -healing ulcers due to infection accounts for 16%. Bacteria are the
main cause among the infectious ulcers in our setting; Staphylococcus being found as the most common
accounting for 50% of the infectious causes followed by Klebsiella & Proteus accounting for 16.67% each,
Pseudomonas & Streptococcus accounting for 8.33% each. These results are in accordance with the results
reported by J.E. Zeegalaar et al [36].

In similar studies by Tan et al,[37], Erikson et al [38] and Giacometti et al [39] reported Staphylococcus
as the most common organism.

However other studies by Gaur et al [35] reported Enterococcus as the most common organism and
the study by Bansal et al [34] reported pseudomonas as the most common organism.

The reason for such discrepancy could not be assessed but may be due to the environmental factors
and the intrinsic properties of the microorganism themselves [40] as reported by Marek et al [41] who
observed different composition of bacterial flora in ulceration of diabetic origin and vascular origin.

30 cases on which culture and sensitivity were performed, 12 cases demonstrated growth of
microorganisms. This may be due to the unprescribed and unprecedented use of antibiotics in the remote,
poverty struck areas where access to valid health care is limited. Also, the fact of lack of isolates from as many
as 18 ulcerations does not signify absence of microorganisms in these ulcers. In such cases anaerobic bacteria
may be present, which usually reside deep at the base of the wound or under necrotic tissue, and are very
difficult to access for adequate collection and culture [41].
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Since numerous factors affect the ulcer healing process it is difficult to determine what effects, if any,
are due to microorganism. However, possible explanation to the effects of microorganism may be—

1. Bacterial adhesions, proteins present on the surface of bacterial cells which are responsible for
their adhesion to host cells, allowing colonization of the ulceration.

2. Exoenzymes decomposing cell material such as collagen and fibrinogen, allowing deeper
penetration to tissues and modifying bacterial resistance.

3. Excess of cytokines, exoenzymes, bacterial toxins and proteolytic enzymes destroys growth
factors, proteins, decreases collagen synthesis, increases its lysis and destroys freshly produced
extracellular matrix. On top of that, these substances inhibit migration and fibroblast activity.
Moreover, infection decreases the amount of oxygen that is available for the process of collagen
synthesis. In extreme cases, where there is lack of proper treatment, significant colonization of
the wound may take place, which leads to infection of the ulceration [41].

Bansal et al [34] observed that most ulcers had polymicrobial infection. This is in contrast to our study
which observed isolation of one organism in all the 12 cases. This is similar to that reported Mazur et al [42] in
his research. Soneczko et al [43] also reported single isolates in most of the patients.

Various risk factors which were identified from the history and clinical examination of the patients are
(Table 3), Increasing fasting blood sugar, bare foot walking, repeated trivial trauma, peripheral neuropathy,
undernutrition (BMI=18.5 -22.9 kg/m”), overcrowding, presence of physical deformity, smoking and prolonged
sun exposure were in agreement with the studies which identified increasing FBS values as a significant risk
factor. This is related to poorer glycemic control which again increases the susceptibility of a diabetic individual
to ulcers [32]. Also, as reported by V. Manda et al [44] the greatest risk factors for developing foot ulceration
are neuropathy, arterial disease, foot deformity. In a similar study by Alex and colleagues [45] in 2010 reported
that peripheral neuropathy patients with hypertension are more exposed for non-healing ulcer. Vijay
Vishwanathan and colleagues also implicated risk factors such as increasing age, body mass index of 18.5- 22.9
kg/m2 (undernutrition) and family history of diabetes; in their survey. Our study shares a few of the above
mentioned risk factors. Various other studies observed undernutrition and/or malnutrition as a risk factor [46,
47, 48].

Other factors such as overcrowding, under nutrition and bare foot walking as risk factors were in
concordance with study by Padmavathy and colleagues [22] and Shetty et al [49].

Jayasinghe et al. [50] observed in his research that those using footwear for a longer duration (>10
hours per day) had lower rates of ulcers than those who used footwear <10 hours, this observation
conclusively indicate bare foot walking as a potential risk factor.

In our study smoking has been found as an independent risk factor. Smoking delays wound healing
leading to non-healing ulcers. Smoking inhibits healing through the effects of anoxia, hypoxia, impaired
epithelialisation, vasoconstriction and enzymatic system toxicity. Moreover, smoking has been considered as
an important risk factor for skin malignancies (malignant ulcers included) since long.

In the present study sun exposure has also been found to be a potential risk factor for skin
malignancies. This observation is supported by previous studies by Singh et al. [14] Talvalkar et al [51] and
Schreiber et al. [52].

In another study by Gaur et al, [35] the following observations were made: lll-fitting shoes and the
shoe related factors were found to be the most common cause for the development and worsening of the foot
ulcers. Habitual bare foot walking was seen in some of the patients. Trivial trauma and in-growing nail was
seen in the remaining

SUMMARY AND CONCLUSION
The most common cause of non-healing ulcers in the present study was found to be malignancy. The

other causes identified were Tubercular ulcers (26.67%), Diabetic ulcers (17.33%) and Infectious Ulcers (16%)
and other ulcers (6.67%)
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Among the malignant ulcers, Squamous cell carcinoma is the most common form (80%); followed by
Basal cell carcinoma (16%) and Malignant Melanoma (4%). Lupus vulgaris was found to be the most common
form (70%) followed by Scrofuloderma (30%) among tubercular ulcers. Diabetic ulcers were found to be more
common in the age group of 51-60 years. Males are commonly affected. Staphylococcus was the most
common organism isolated (50%) followed by Klebsiella (16.67%), Proteus (16.67%), Pseudomonas (8.33%)
and Streptococcus (8.33%).

Various risk factors identified in the present study which have a greater impact on the causation of
non-healing ulcer and should not be kept aside. Thus it can be concluded from the study that non-healing of
ulcers can be encountered at any age and may be due to a variety of etiology. Thus beside a good and accurate
clinical diagnosis, early biopsy to rule out malignancy and identify the etiology is mandatory for a better
clinico- pathological correlation and minimize the morbidity and mortality among patient groups.
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