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times a year in April, August and 
December. The publication lan-
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with the guidelines of the internation-
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understanding that they are origi-
nal contributions and do not con-
tain data that have been published 
elsewhere or are under consider-
ation by another journal. Meeting 
abstracts are not considered as 
duplicate publications but should 
be disclosed in the cover letter ac-
companying the manuscript.
 
Authors must obtain written per-
mission from the copyright owner 
to reproduce previously published 

figures, tables, or any other materi-
al in both print and electronic for-
mats. The original source should 
be cited within the references and 
below the reprinted material.
 
The Cyprus Journal of Medical 
Sciences requires each submission 
to be accompanied by a Copyright 
Transfer Form, an Author Contri-
butions Form and an ICMJE Form 
for Disclosure of Potential Conflicts 
of Interest.
 
Statements or opinions expressed 
in the manuscripts published in The 
Cyprus Journal of Medical Scienc-
es reflect the views of the author(s) 
and not the opinions of the editors, 
the editorial board or the publisher; 
the editors, the editorial board and 
the publisher disclaim any respon-
sibility or liability for such materials.
 
The final responsibility in regard 
to the published content rests with 
the authors.
 
Each individual listed as an au-
thor should fulfil the authorship 
criteria recommended by the In-
ternational Committee of Medical 
Journal Editors (Uniform Require-
ments for Manuscripts Submitted 
to Biomedical Journals. http://
www.icmje.org). Individuals who 
contributed to the preparation 
of the manuscript but do not ful-
fil the authorship criteria should 
be acknowledged in an acknowl-
edgments section, which should 
be included in the title page of the 
manuscript. If the editorial board 
suspects a case of “gift author-
ship”, the submission will be reject-
ed without further review.
 
The Cyprus Journal of Medical 
Sciences requires and encourag-
es the authors and the individuals 

involved in the evaluation process 
to disclose any existing or poten-
tial conflicts of interests including 
financial, consultant, institutional 
and other relationships that might 
lead to bias or a conflict of interest.
 
A submitted manuscript will not 
be evaluated for publication until 
a conflict of interest disclosure is 
submitted. The disclosure should 
also be included in the main docu-
ment before the reference list and 
in the cover letter. The following in-
formation must be provided:

- The author acting as the submis-
sion’s guarantor and the corre-
sponding author must be identi-
fied in the letter to the editor.

- Any financial or editorial assistance 
received to support the research 
and/or article should be cleared.

- Identification of any relationships 
that provided financial or editorial 
support for the study which may in 
potential cause competing inter-
ests for the submission.
 
The authors should state in the 
Materials and Methods section 
of the main text that experiments 
have been performed in compli-
ance with the ethical principles of 
the assigned institutional board or 
national committee. Application 
or approval number/year for the 
study should also be indicated. 
 
It is the author’s responsibility to 
carefully protect the patients’ ano-
nymity and to verify that any exper-
imental investigation with human 
subjects reported in the submission 
was performed with informed con-
sent and following all the guide-
lines for experimental investigation 
with human subjects required by 
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the institution(s) with which all the 
authors are affiliated with. For pho-
tographs that may reveal the iden-
tity of the patients, releases signed 
by the patient or their legal repre-
sentative should be enclosed.
 
When reporting experiments on 
human subjects, indicate whether 
the procedures followed were in 
accordance with the ethical stan-
dards of the responsible commit-
tee on human experimentation 
(institutional or regional) and with 
the Helsinki Declaration (JAMA 
2000;284:3043-3049).
 
As part of submission of the man-
uscript, the correspondent author 
should send a short statement de-
claring that he/she accepts to un-
dertake all the responsibility for au-
thorship during the submission and 
review stages of the manuscript.
 
Originality, high scientific quality 
and citation potential are the most 
important criteria for a manuscript 
to be accepted for publication.
 
Manuscripts submitted to the jour-
nal will first go through a technical 
evaluation process where the ed-
itorial office staff will ensure that 
the manuscript is prepared and 
submitted in accordance with the 
journal’s guidelines. Submissions 
that don’t conform the journal’s 
guidelines will be returned to the 
submitting author with technical 
correction requests. Manuscripts 
that conform the journal’s guide-
lines will be reviewed by at least 
3 external peer reviewers during 
the evaluation process. The Editor 
in Chief is the final authority in the 
decision making process.
 
Authors of a paper accepted for 
publication in the The Cyprus Jour-
nal of Medical Sciences should be 
in consent of that editors could 

make corrections without chang-
ing the basic meaning of the text 
of the manuscript.
 
All submissions are screened by 
iThenticate. In case there is more 
than 20% similarity with existing 
studies, the paper is automatically 
rejected.
 
MANUSCRIPT PREPARATION
Manuscripts should be prepared in 
accordance with the ICMJE - Rec-
ommendations for the Conduct, 
Reporting, Editing and Publication 
of Scholarly Work in Medical Jour-
nals (updated in December 2015 – 
available at www.icmje.org). 
 
Original Investigations and Re-
views should be presented accord-
ing to the guidelines: randomized 
study - CONSORT, observational 
study – STROBE, study on diagnos-
tic accuracy - STARD, systematic 
reviews and meta-analysis PRIS-
MA, nonrandomized behavioural 
and public health intervention 
studies - TREND.
 
Cover letter
A letter of submission must be in-
cluded in all manuscripts, including 
revised manuscripts.
 
This letter may be used to empha-
size the importance of the study or 
new significant points included to 
the revised manuscript. This letter 
can be typed or added to the rele-
vant section of the online submission 
using copy/paste method. In the cov-
er letter of each submission, the au-
thors should briefly state the existing 
knowledge relevant to the study and 
the contributions their study make to 
the existing knowledge.
 
Title page
A separate title page should be 
submitted with all submissions 
and should include the title of the 

manuscript, name(s), affiliations 
and major degree(s) of the au-
thor(s) and source(s) of the work or 
study, a short title (running head) 
of no more than 50 characters. 
The name and e-mail address of 
the corresponding author should 
be listed on the title page. Grant 
information and other sources of 
support should also be included 
on the Title page. Individuals who 
contributed to the preparation of 
the manuscript but do not fulfil the 
authorship criteria should be ac-
knowledged in the title page.

Main Document

Abstract
All manuscripts should be ac-
companied an abstract. A struc-
tured abstract is required with 
original articles and it should in-
clude the following subheadings: 
Background/Aims, Material and 
Methods, Results and Conclusion. 
A structured abstract is not re-
quired with review articles and 
case reports. The abstract should 
be limited to 250 words for original 
articles and review articles and 150 
words for case reports.
 
Keywords
Each submission should be accom-
panied by 3 to 5 key words which 
should be picked from the Medical 
Subject Headings (MeSH) list (www.
nlm.nih.gov/mesh/MBrowser.html).
 
Main Text
Original Articles: Acceptance of 
original papers will be based upon 
the originality and importance of 
the investigation.
 
Original Articles should be struc-
tured with Introduction, Materials 
and Methods, Results and Discus-
sion subheadings. The number of 
references cited should not exceed 
35 and the main text should be limit-
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ed to 4000 words. An original article 
can be signed by maximum 6 au-
thors unless it is a multi-center study 
or that it required extensive labour.
 
Introduction: Provide background 
information that will orient the 
general reader.
 
Materials/Patients and Methods: 
Materials/Patients and Methods: 
Provide a level of detail such that 
another investigator could repeat 
the work for methods that are used 
without significant modification. Ci-
tation of the original work will suf-
fice. For reports of research using 
human subjects, state that informed 
consent was obtained from each 
patient and that institutional ethic 
committee approval was obtained.
 
State if informed consent was ob-
tained from each patient and that 
ethic committee approval was ob-
tained.
 
Results: Use tables and figures for 
better understanding. Please refer 
to the instructions before upload-
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Review

Current Treatment of Diabetic Foot Infections and the Effect of 
Dermobor
Çağrı Büke

Department of Infectious Diseases ,Yeditepe University Hospital, İstanbul, Turkey

One of the most serious chronic complications of diabetes is diabetic foot infections. Neuropathy, peripheral vascular disease and trauma 
are among the leading factors to development of diabetic foot ulcers and predispose to progress the diseases to diabetic foot infections. 
Delay of diagnosis and treatment and poor antibiotic treatment of diabetic foot infections can result in amputation. Diabetic foot ulcers and 
infections are the main causes of foot amputation around the world. The five-year survival rate of patients underwent foot amputation due 
to diabetic foot infections is low. With this review it’s aimed to give information about the current epidemiology, risk factors, diagnosis and 
antimicrobial therapy of diabetic foot infections. In addition it’s intended to give the results of Dermobor treatment in small number of cases 
with diabetic foot ulcers and infections. 

Keywords: Diabetic foot ulcer, diabetic foot infection, antibiotic treatment, Dermobor

INTRODUCTION
Diabetes mellitus (DM) remains one of the major public health problems worldwide. The prevalence of both type 1 and 
2 DM is increasing. Type 2 DM is responsible for almost 90% of diabetes patients. Obesity, inactivity, family history, age, 
gestation, high blood pressure, abnormal cholesterol and triglyceride levels and polycystic ovary syndrome play crucial 
role to get type 2 DM (1). The number of people living with diabetes is growing fast. In 2013 the number of patients with 
type 2 DM was 382 million. With this speed, it’s estimated that, there will be 592 million people by 2035 (2). Turkey has the 
highest rate of prevalence among the European countries with 13.7% although the global prevalence is 8.5% (3). Diabetes 
is considered one of the devastating diseases with high mortality rate. In 2015, of the 56.4 million deaths worldwide, 1.6 
million were due to DM. It remains the 7th leading cause of death. Diabetes is also very costly both for the individual and 
for the health systems of the countries. In 2013, the cost for diabetes and related diseases reached $ 548 billion all over 
the world (4). 

Diabetic foot infections (DFIs) are one of the most serious chronic complications of DM. Diabetic foot ulcers complicate the 
disease. They occur more than 15% of diabetic patients during their lifetime (5, 6). Treatment of diabetic foot ulcers (DFUs) 
and subsequent infections is difficult. Multidisciplinary approach is needed for the management of DFUs and DFIs. The 
most dramatic end result of DFUs and DFIs are foot amputation. The number has been reaching one in every 30 second 
in the world. The annual number of patient, undergoing foot amputation is around 12,000 in Turkey, and mostly due to DFIs 
(7-9).

The aim of this review is to review the current empiric and definitive antimicrobial therapy and to discuss the effectiveness 
of Dermobor gel (Genbor Biyosidal Yaşam Ürünleri San.Tic.Ltd.Şti, İstanbul, Turkey) in the treatment of DFUs and DFIs. It’s 
believed that this review may be useful to primary care physicians, infectious diseases physicians, vascular surgeons, 
orthopedics, nurses and podiatrists.  

RISK FACTORS AND PATHOGENESIS OF DIABETIC FOOT INFECTIONS
Most diabetic foot infections begin with a wound and once an infection occurs, the risk of amputation increases signifi-
cantly. The prevalence of DFUs are around 4-10% depending on age and duration of DM. The lifetime prevalence reaches 
15%. Most of the DFUs (60-80%) heal, while 10-15% of them remain unhealed. The healing of DFUs also depend on the 
characteristics of the wounds. For example neuropathic wounds are more likely to heal over a period of 4-5 months while 
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neuro-ischemic ulcers take longer period and generally result in 
amputation. Indeed 10-30% of patients with DFUs progress to 
amputation within a period of 6-18 months after the first evalu-
ation. Among amputated patients five years mortality is around 
50-60% (10, 11).

Multiple risk factors can play a role in the occurrence of DFUs 
such as; neuropathy, peripheral vascular disease, traumas, poor 
glycemic control and cigarette smoking. Among these neurop-
athy and peripheral vascular diseases are the most important 
factors. Sensory neuropathy can allow diminished perception 
of pain, pressure and heat, thus patients cannot distinguish well 
an injury or temperature to their feet. Motor neuropathy can 
cause foot deformities by muscle weakness, atrophy and pare-
sis, which it becomes open pressure-induced soft tissue dam-
age. In addition, autonomic neuropathy causes dry cracked skin 
by diminishing sweat secretion, resulting in a disruption of skin 
integrity. The deficiency of blood flow due to peripheral arterial 
diseases can results in the development of the wound and gan-
grene. In this setting the entry of microorganisms into the deep 
skin structures and the development of microbial infection be-
come easy (12, 13).

CLASSIFICATION OF DIABETIC FOOT ULCERS
Diabetic foot ulcers generally classified as neuropathic, ischemic 
or both. Neuropathic DFUs is characterized with the presence of 
peripheral neuropathy without ischemia while ischemic DFUs is 
defined with the existence of symptoms related to peripheral 
artery disease with no peripheral neuropathy. In neuro-isch-
emic DFUs neuropathy and ischemia coexist (14). In describing 
the extent and the severity of lesions classification of DFUs is 
important. There are various classification schemes including; 
Wagner-Meggitt, PEDIS classification, Kings College Hospital 
classifications, and University of Texas classification. The Wag-
ner-Meggitt and University of Texas are the most well accept-
ed systems (Table 1). The most common possible causative mi-

crorganisms responsible from DFIs are; Staphylococcus aureus, 
Staphylococcus agalactiae, coagulase negative staphylococ-
cus (CNS), Streptococcus pyogenes, Escherichia coli, Klebsiella 
pneumoniae, Proteus spp., Enterobacter spp., Enterococcus spp., 
Pseudomonas aeruginosa and Acinetobacter baumannii.

CLINICAL SIGNS OF DIABETIC FOOT INFECTIONS
Diabetic foot infections are often accompanied by the cardi-
nal manifestations of inflammation such as; erythema, warmth, 
swelling, tenderness and presence of pus in an ulcer or sinus 
tract. But, these signs may not be evident in all cases, especially 
in the presence of severe ischemia. Patients with sensory neu-
ropathy may have diminished sensation in the involved area 
and may not complain of tenderness, even in the setting of in-
fection. In such patients, infection may progress to involve deep-
er tissues (15). Presence of gangrene, severe ischemia, or tissue 
necrosis may remind the existence of a limb threatening infec-
tion. Systemic signs such as fever, chills, hypotension, and tachy-
cardia may accompany local signs of infection and indicate 
an increased severity of infection, like sepsis and septic shock. 
Osteomyelitis can occur in the setting of a diabetic foot wound 
with or without evidence of local soft tissue infection. It should 
be diagnosed and aggressively treated as soon as possible. 

DIAGNOSIS OF DIABETIC FOOT INFECTIONS
The diagnosis of DFIs depends on the presence of two or more 
cardinal manifestations of inflammation such as; erythema, 
warmth, tenderness, swelling and induration or the presence 
of pus (15). For definitive diagnosis the growth of the micro-
organism in culture DFIs is essential. In the absence of clinical 
signs and symptoms the growth of the microorganism should 
be assessed with caution. This situation is generally due to 
sample taken by superficial swabs. This method is not reliable 
for predicting the definitive pathogens. For the accurate diag-
nosis samples for culture should be aspirated from an abscess 
or curettage from the ulcer base following superficial debride-
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TABLE 1. Wagner-Meggitt and University of Texas Classifications of DFUs and causative microorganisms for diabetic foot infections  

Grade Wagner-Meggitt University of Texas Causative microorganisms

0 Healed or pre-ulcerative wound,  Superficial ulcer, healed or pre- or S. aureus
 pain on the foot only post-ulcerative woundA-D S. agalactiae
   CNS
   S. pyogenes

1 Superficial ulcer, without reaching to the Full-thickness ulcer not involving tendon, capsule, or  S. aureus 
 deeper layers bone and without abscess formationA-D  S. agalactiae
   CNS
   S. pyogenes

2 Deeper ulcer and penetrating tendon,  Tendon or capsular involvement without +
 bone or joint capsule bone palpableA-D Generally polimicrobial
   Enterobacteriaceae
   Enterococcus spp.
   Pseudomonas aeruginosa
   Anaerobes

3 Deep ulcer with bone, tendon involvement and there is  Abscess formation and bone involvementA-D + 
 abscess formation  Anaerobic Streptococci
   Bacteroides spp.
   Clostridium spp.

4 Gangrene on the part of the foot  

5 Gangrene on the whole foot  

A: not infected nor ischemic; B: infected; C: ischemic; D: ischemic and necrotic; CNS: Coagulase negative staphylococcus



ment of necrotic tissue (15, 16). Definitive diagnosis of osteomy-
elitis generally depends on isolation of bacteria from a sterile-
ly obtained bone biopsy sample with histologic evidence. But 
bone biopsy is not always routinely available or practical. In 
such instances, the presumptive diagnosis is based on clinical 
and radiological assessment. The following factors increase 
the likelihood of osteomyelitis; grossly visible bone or ability 
to probe to bone, ulcer size larger than 2 cm2, ulcer duration 
longer than one to two weeks, and erythrocyte sedimentation 
rate (ESR) >70 mm/h. On the presence of one or more findings 
the suitable changes in conventional radiograph can be helpful 
in making the diagnosis of osteomyelitis. Magnetic resonance 
imaging (MRI) is highly sensitive and specific for the diagnosis 
of osteomyelitis. If bone is grossly visible, radiographic exam-
ination is not necessary (17). 

ANTIMICROBIAL TREATMENT OF DIABETIC FOOT 
INFECTIONS
For the success of the treatment of DFIs, multidisciplinary ap-
proach plays a key role. Management of DFIs requires attentive 
wound care, glycemic control, good nutrition, supply of fluid and 
electrolyte balance and appropriate antimicrobial therapy (18, 
19). Patients with ulcerations that are not infected should not re-
ceive antibiotic therapy. In this situation local wound care and 
reducing the pressure on the foot is adequate. The selection of 
empiric antibiotic therapy should be considered based on the 
severity of infection and the likelihood of involvement of resis-
tant organisms. If it is needed empiric therapy can be changed 
to definitive antibiotic treatment depending on culture and sus-
ceptibility results.

EMPIRIC ANTIBIOTIC THERAPY OF DIABETIC FOOT 
INFECTIONS
Clinical signs, epidemiological data and antimicrobial suscep-
tibility results should be taken into the consideration for the 
choice of antibiotics in the empirical treatment of DFIs. Mild 
diabetic foot infections, manifesting with cellulitis or erythema 
extends ≤ 2 cm around the ulcer and without systemic signs of 
infection, can be treated as in outpatient. Oral single antibiotic 
therapy is convenient for mild DFIs. If there is no history of an-
tibiotic use in the last one month empiric therapy should cover 
the activity against staphylococci and streptococci. In patients 
with previous hospitalization and prior antibiotic use, methicil-
lin-resistant Staphylococcus aureus (MRSA) should be taken 
into the consideration. In patients with moderate DFIs, in which 
cellulitis or erythema extends >2 cm around the ulcer and in-
fection with abscess, involving deep tissue such as muscle, 
tendon, joint and bone but without systemic signs of infection, 
antibiotics should include activity against staphylococci  (in-
cluding MRSA if risk factors are present), streptococci, aerobic 
gram-negative bacilli and anaerobes. In patients with deep 
ulcer, involving only fascia, antibiotics can be administered by 
oral route while patients presenting with extensive infections 
that involve deep tissues like joint and bone, should receive 
intravenous treatment and combination therapy should be 
given as point out in severe infections. In severe, limb-threat-
ening diabetic foot infections and those that are associated 
with systemic toxicity combined broad-spectrum parenteral 
antibiotic therapy should be given. Surgical debridement is 
also necessary in most of these cases. Streptococci, MRSA, 
aerobic gram-negative bacilli such as; E. coli, K. pneumonia, P. 

aeruginosa, and anaerobes should be covered by empiric an-
tibiotic therapy (15, 20, 21). In patients with life threatened DFIs, 
long term chronic wound, prior antibiotic use, and exudative 
wounds, P. aeruginosa should be considered and covered in 
empiric antibiotic therapy (22). The choice of empiric antibiotic 
therapy is summarized in Table 2.

DURATION OF ANTIMICROBIAL THERAPY
Patients with mild infection oral antibiotic therapy should be given 
for about one to two weeks. Antibiotics do not need to be given 
until wound closure. Patients with moderate or severe infection, 
requiring surgical debridement, intravenous antibiotic therapy is 
usually adequate for two to four weeks without osteomyelitis. If 
there is a good response to parenteral therapy, oral agents can 
be used to complete the course of treatment. In patients with 
osteomyelitis, surgical resection is generally beneficial. In same 
studies it is demonstrated that antibiotic therapy for longer peri-
od without resection succeed the healing about 60 to 90%, which 
is comparable to those reported with surgery. The optimal dura-
tion is uncertain. But four to six weeks is an appropriate course if 
there is residual infected bone following debridement of necrotic 
bone. However, if necrotic bone remains, clinical cure may require 
several months with antibiotic therapy (15, 20).
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TABLE 2. Empiric antibiotic choice for diabetic foot infections  

Severity Choice of antibiotics  Dosages

Mild Amoxicillin-clavulanate 875/125 mg twice a day PO or

 Co-trimoxazole 160/800 mg twice a day PO or

 Klindamycin 600 mg three times a day PO or

 Doxycycline 100 mg twice a day PO

 Fucidic acid* 500 mg three times a day PO or

 Linezolide* 600 mg twice a day PO

Moderate Co-trimoxazole + 160/800 mg twice a day PO +

 Amoxicillin-clavulanate 875/125 mg twice a day PO

 or or

 Clindamycin + 450 mg every 8 h PO +

     -  Ciprofloxacin      -  750 mg twice a day PO or

     -  Levofloxacin      -  750 mg once a day PO or

      -  Moxifloxacin     -  400 mg once a day

 Fucidic acid* 500 mg three times a day PO or

 Linezolide* 600 mg twice a day PO

Severe     -  Ampicillin-sulbactam  -  3 g every 6 h IV or

     -  Piperacillin-tazobactam  -  4.5 g every 6-8 h IV or

     -  Imipenem-cilastatin -  500 mg every 6 h IV or

     -  Meropenem -  1 g every 8 hours IV or

     -  Ertapenem -  1 g every 24 hours IV or

     -  Moxifloxacin -  400 mg every 24 h IV

 + +

     -  Vancomycin -  1g every 12 h IV or

     -  Linezolid -  600 mg every 12 h IV or

     -  Daptomycin -  4-6 mg/kg every 24 h IV

* In case of MRSA infection; PO: Peroral; IV: Intravenous
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The treatment of DFIs with local antimicrobial agents de-
pends on several factors. General health of the patient, the 
process of tissue repair, and description and classification of 
the wound should be considered when deciding. Generally 
both local and systemic antimicrobials are using together in 
the treatment of patients with DFIs. Dermobor gel is licenced 
as a local treatment agents for DFIs in 2014. It contains 0.2% 
chlorhexidine digluconate and 3% sodium pentaborate pen-
tahidrate (NaB), Chlorhexidine digluconate 0.2% has strong 
antibacterial and antiviral effect. This product has not only 
antimicrobial properties but also has wound closure effect 
with NaB. 

We used Dermobor gel (Genbor Biyosidal Yaşam Ürünleri San.
Tic.Ltd.Şti, İstanbul, Turkey) in ten patients with DFIs. Seven of 
them were male and the mean ages of patients were 64.12±12.16. 
The duration of diabetes mellitus was 15 years. In four patients 
the causative microorganisms were grown (Staphylococcus au-
reus in two patients, Escherichia coli and Klebsiella pneumonia 
in one patient respectively) from deep of ulcers taken by sterile 
biopsy techniques. In six patients the wound area was 10-19 cm2 
while in four it was more than 20 cm2. Most of the patients (n: 
6) were moderate and severe diabetic foot infections. Patients 
with severe diabetic foot infections (n: 2) antibiotics were given 
parenteral route. Patients with moderate diabetic foot infec-
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FIGURE 1. a-d. The complete closure of DFIs in a 57 years old male patients with Dermobor gel within 50th days. (a) before Dermobor treatment, 
(b) 16th days of Dermobor treatment, (c) 38th days of Dermobor treatment, (d) 50th days of Dermobor treatment

a

c

b

d



tions and wound culture results positives were used oral antibi-
otics also. All of the patients received Dermobor gel two times 
a day. Dermobor gel pomaded around and into the wounds’ 
areas. Granulation tissue formation > 75%, were seen in six pa-
tients in 4-5 weeks, wound closure has occurred in two patients 
in 6-7 weeks. The treatment has been continuing in remaining 
four patients.

In the first picture complete closure in the DFI was seen at the 
end of 50th days of Dermobor gel, twice a day, in a 57 years 
old male patient with DFI. In the second picture 75% granu-
lation tissue formation was occurred at the 16th days of Der-

mobor gel treatment in a 72 years old female patient with DFI 
(Figure 1 and Figure 2). 

CONCLUSION
Diabetic foot ulcers and infections are the one of the most 
hopeless chronic complications for diabetic patients since the 
healing of the wounds and infections generally take longtime. 
On the other hand sometimes the efforts of treatment can-
not be resulted in success and can progress to the need of 
amputation. But currently it is believed that most of the DFUs 
and DFIs can be managed and the foot amputation can be 
prevented with careful patient management. According to the 
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FIGURE 2. a-d. The formation of granulation tissue ≥75% of DFIs in a 72 years old female patient with Dermobor gel within 40th days. (a) before 
Dermobor treatment, (b) 10th days of Dermobor treatment, (c) 16th days of Dermobor treatment, (d) 40th days of Dermobor treatment

a

c

b

d
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results of the small number of cases with Dermobor in DFIs, 
it’s seen that Dermobor is seen one of the hopeful choice in 
DFIs. It acts as both antibacterial and formation of granulation 
tissue. But for the assessment of the effect of Dermobor, multi-
centric studies are needed. 
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Case Report

A Case of Left Main Coronary Thrombosis Treated Using Tirofiban
Selçuk Küçükseymen, Zehra Erkal, Nermin Bayar, Şakir Arslan

Department of Cardiology, Sağlık University, Antalya Training and Research Hospital, Antalya, Turkey

The presence of a thrombus in the left main coronary artery is a rare but serious situation. Although there are no clear guidelines for such 
cases, a coronary artery bypass grafting (CABG) surgery is generally performed. Also, in the literature, there are limited reports on cases 
treated successfully through percutaneous procedures or medical therapy. In this article, we report the case of a patient with a thrombus 
in his left main coronary artery, a completely obstructed right coronary artery, and chronic renal failure. Because an immediate CABG was 
highly risky, the patient was given a tirofiban infusion for 48 hours. After the tirofiban infusion, the patient’s thrombus had shrunk and his 
clinical situation had stabilized, paving the way for a successful surgical intervention.

Keywords: Coronary, thrombosis, tirofiban

INTRODUCTION
The presence of a thrombus in the left main coronary artery (LMCA) is a rare but serious situation. Although the incidence 
of a thrombus in LMCA has been reported to be 0.8%-1.7% and probably higher owing to undiagnosed sudden cardiac 
deaths (1). In this report, we present the case of a 57-year-old patient diagnosed with non-ST segment elevation myocar-
dial infarction, who was found to have a thrombus in his LMCA and was treated with tirofiban infusion.

CASE PRESENTATION
A 57-year-old male patient presented at our Emergency Department with an intermittent constrictive chest pain. On 
obtaining his history, he was found to have chronic kidney failure and to be on hemodialysis for 7 years. On arrival, the 
electrocardiogram (ECG) showed extensive ST depressions and elevation on aVR (Figure 1). Troponin I level of 2.7 ng/
ml and transferred to the intensive care unit. On transthoracic echocardiography, the lateral and posterior walls were 
hypokinetic and ejection fraction was 40% and serious mitral insufficiency was observed. Two hours after admission, the 
patient experienced chest pain again. ECG showed enlarged QRS complexes and increased ST elevation on aVR (Figure 
2), then, underwent to the catheterization laboratory and showed the total obstruction of proximal right coronary artery 
(RCA). Thrombus formation was also observed in LMCA, left anterior descending artery (LAD), and proximal circumflex 
artery (Figure 3). Stenosis of over 80% in coronary angiography, which is considered to be very serious, was observed. An 
urgent coronary artery bypass grafting (CABG) was planned, but the Cardiac Surgery Department said that owing to the 
high risk, surgery could not be performed and suggested that it be postponed until the clinical condition improved. Upon 
this, tirofiban infusion was started for 48 hours accompanied by continuous hemodialysis so that it could pass through the 
dialysis. At the second hour during infusion, ECG showed some regressions; the QRS complexes enlargement had dimin-
ished (Figure 4). The patient was hemodynamically stable, and the chest pain had ameliorated. On the third day, control 
CAG was performed, and the thrombus in LMCA had regressed. Only in the ostial segment of the circumflex artery, the 
thrombus could still be observed, with a TIMI 3 flow in LAD (Figure 5). The patient subsequently underwent surgery with 
triple CABG. The patient was discharged on the 15th day after admission with no further symptoms or complications. The 
patient’s consent was assessed.

DISCUSSION
The presence of a thrombus in LMCA is a serious life-threatening situation. The clinical presentation and prognosis de-
pend on the presence of collateral flow from RCA and on the amount of distal flow confinement that the thrombus cre-
ates. Thrombus development can be secondary to the rupture of an atherosclerosis plaque, but it may also occur in a 
normal coronary artery. In our case, we believe that the thrombus development was secondary to an atherosclerosis 
plaque rupture or to a protein C deficiency owing to chronic kidney disease.
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There is no consensus as to how patients with a thrombus in 
LMCA should be treated. Most of the cases reported in the liter-
ature involved the use of CABG (2, 3). Nevertheless, there have 
been successful reports of treatment via thrombus aspiration 
(4). Few studies in the literature report patients with a thrombus 
in LMCA to have been treated medically. Gürkan et al. (5) first 

reported successful results in treating a patient with a throm-
bus in LMCA with a tissue plasminogen activator infusion. Ayari 
et al. have reported thrombus regression in treating a throm-
bus in LMCA in a patient with angio-Behçet disease via infu-
sion of tirofiban for 48 hours (6). Sayin et al. have also report-
ed regression of a thrombus in LMCA in patients with protein 
C and protein S deficiency using tirofiban (7). In another case 
of a thrombus in LMCA, the blood flow in the coronary artery 
was achieved through a “kissing balloon” technique, followed 
by the initiation of abciximab infusion, yielding successful results 
(8). In our case, the patient did not have ST elevation; therefore, 
thrombolytic therapy was not planned. Although our patient 
was hemodynamically stable, totally obstructed RCA and renal 
condition would have let to a high risk of operative mortality. 
Therefore, tirofiban infusion was initiated, which successfully 
shrank the thrombus and made an elective, but successful, op-
eration possible.

36

FIGURE 1. The patient’s ECG showing extensive ST segment de-
pression and ST segment elevation on aVR on admission

FIGURE 2. Two hours after the hospitalization, ECG showing en-
larged QRS complexes and increased ST segment elevation on aVR

FIGURE 3. Left coronary angiogram demonstrating coronary throm-
bus in LMCA, proximal LAD, and proximal circumflex artery

FIGURE 4. At the second hour of the tirofiban infusion therapy, the 
patient’s ECG findings showing some regressions; the QRS complex 
enlargement is diminished

FIGURE 5. Control coronary angiography, demonstrating coronary 
thrombus only in the ostial segment of the circumflex artery



CONCLUSION
In patients with a thrombus in LMCA, who despite being clin-
ically stable, for some reason, cannot undergo urgent surgery, 
treatment with tirofiban can shrink the thrombus and help de-
crease the mortality risk in the surgery to follow.
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Ventricle Ejection Fraction and Development of Peripheral Embolization
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Echocardiography is a substantial imaging modality for evaluating intracardiac masses. Thrombi and primary or metastatic cardiac 
tumors should be considered in the differential diagnosis of left ventricle (LV) masses. Thrombus formation in the LV generally occurs 
because of diseases that cause LV systolic dysfunction. Some cases have been reported to be related to thrombus formation in patients 
with a normal LV ejection fraction. Physicians should consider that a thrombus might develop in patients with a normal ejection fraction.

Keywords: Thrombus, embolization, echocardiography

INTRODUCTION
Thrombus formation in the left ventricle (LV) generally occurs because of diseases that cause LV systolic dysfunction 
such as dilated cardiomyopathy, myocardial infarction, and aneurysm. Here we present the case of a patient with an LV 
thrombus and peripheral embolization and who had a normal LV systolic function.

CASE PRESENTATION
A 63-year-old male patient with severe pain in the left leg was admitted to the emergency department. He under-
went embolectomy of the right femoral artery 2 weeks ago at another hospital. The patient’s physical examination 
was quite normal, except for the absence of left popliteal and distal pulses. His blood pressure was 113/67 mmHg, 
with a pulse rate of 67 beats/min. Electrocardiogram revealed a normal sinus rhythm. The ejection fraction of 
LV was 65%, and a mobile, pedunculated heterogeneous mass originating from the interventricular septum and 
measuring 1.3×1.1 cm in diameter was observed on echocardiography (Figure 1). It was primarily considered to be 
a myxoma rather than a thrombus. Peripheral angiography was performed, and acute 100% obstruction was de-
tected at the left femoral artery on an angiogram. Therefore, emergency left femoral embolectomy was performed 
by cardiovascular surgeons. Histopathology of the embolectomy specimen was relevant with a thrombus. Thus, 
echocardiography was repeated, and a 4-mm-sized residual mass was detected 3 days after the surgery (Figure 
2). Factor V Leiden and prothrombin 20210 mutation tests were negative, and protein C and S and antithrombin 3 
levels and eosinophil counts were all normal. Moreover, tests for Antinuclear anticore level and lupus anticoagu-
lants were negative. The patient was anticoagulated with warfarin, with a target INR of 2-3. The patient’s consent 
was obtained.

DISCUSSION
Echocardiography is a substantial imaging modality for evaluating intracardiac masses. Thrombi and primary or meta-
static cardiac tumors should be considered in the differential diagnosis of LV masses (1-6). Myxoma was primarily con-
sidered to be the diagnosis because of a mobile, pedunculated mass in a normal functioning LV, although, with a low 
probability, our differential diagnosis included a thrombus (7).

Protein C and S deficiency, antiphospolipid syndrome, myeloproliferative disorders, idiopathic hypereosinophilic syn-
drome, pheochromocytoma, and Takatsubo cardiomyopathy were reported to be related with thrombus formation in 
patients with a normal LV ejection fraction (8-10).
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Clinical and laboratory findings of our case were all normal. LV 
thrombus formation and peripheral embolization are extremely 
rare in patients with a normal ejection fraction and without any 
etiologic cause, as in our case (7).

Physicians should be careful regarding LV thrombus or mass 
formation in patients with a history of systemic embolus. Fur-
thermore, it should be considered that a thrombus might devel-
op in patients with a normal ejection fraction.
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FIGURE 2. After embolization residual thrombus in the septum

FIGURE 1. Thrombus image clinging to the left ventricle 
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Letter to the Editor

A Rare Co-Existence of Os Accessorium Supracalcaneum and Os 
Trigonum
Melda Apaydın, Gülten Sezgin, Bilge Birlik

Department of Radiology, İzmir Atatürk Education and Training Hosipital, İzmir, Turkey

Dear Editor,

A 28-year-old man presented to the orthopedics clinic with the complaints of a severe pain and swelling over his left 
ankle. He stated that the swelling had appeared a long time ago. The swelling was noted to be located on both sides 
of the Achilles tendon of the left foot  and was very firm on palpation. He had difficulty in invertion and plantar flexion 
of left foot. X-ray and CT of the left foot were obtained (Figure 1, shows lateral X-ray of the left ankle, two bony masses 
separately indentified and located to the posterior of the left talus above the calcaneus. The details were seen more 

clearly in reconstructed CT image; Figure 2, a: sagittal and 
b: coronal views).

Accessory ossicles in the foot are in variable appearance 
and prevalence.  Vesal called the first accesssory ossicle as 
“os peroneum” in 1555. Since then 23 true accessory bones 
were reported. The symptoms of accessory ossicles de-
pend on their location and associated pathologies such as 
degeneration, trauma and others. Clinical findings usually 
cause minor symptoms but basic knowledge of incidental 
variants is necessary to avoid misinterpretations such as 
fractures.  The most commonly seen accessory bones in the 
foot are os trigonum, os peroneum and os naviculare.  Os 
vesalinum, os intermetatarseum,  os supratalare, os supra-
naviculare, os calcaneus secundarium and os talotibiale are 
rarely seen forms of accessory bones (1).  Os accessorium 
supracalcaneum (OAS) is the rarest form of accessory bone 
in the foot. At the beginning, there was a conflict about the 
existence of os supracalcaneum apart from os trigonum. But 
it was accepted as an accessory ossicle radiologically and 
surgically. The OAS is seen behind the os trigonum.  This 
bony structure has clear margins with adjacent to the ten-
don of Achilles. The shape and location was different from 
the os trigonum (2). Also, we report that the coexistence of 
two bones. Os trigonum which persists separately in 7-14% 
of the population, has cartilaginous synchondrosis between 
the ossicle. The differential diagnosis includes lateral tu-
bercle’s (Shepherd’s fracture) non-union fracture. Carti-
lage synchondrosis disorder makes os trigonum syndrome 
with recurrent microtrauma in between talar tubercule and 
os trigonum (3). OAS may cause the same symptoms be-
cause of its location. In our case, we detected cartilaginous 
synchondrosis between OAS and calcaneous as like in be-
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FIGURE 1.  X-ray of the left ankle showing two distict bony 
masses, separately identified and located posterior to the talus
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tween talus and os trigonum. In addition, os trigonum and OAS 
has cartilaginous synchondrosis (Figure 2).

The patient had pain with palpation in the talus area which was 
also investigated visual scale. He underwent physical therapy 
including ankle motion range and strengthening exercises as 
well as electrical nerve stimulation and cold therapy. The pa-

tient’s pain was alleviated. Operation was planned in case of 
persistance of the pain and symptoms.
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FIGURE 2. On sagittal (a) and coronal (b) reformatted CT scan imag-
es showing two bony masses  separately from the posterior portion 
of the talus, and appeared to articulate with the posterosuperior 
segment of the calcaneus. Bony bridges between these bony mass-
es and the calcaneus are identified. The masses were separated 
from the tendon of Achilles
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Dear Editor,

A 73-year-old male patient was admitted to the emer-
gency room with abdominal distention and obstipation 
which had lasted for two days. On performing a physi-
cal examination, significant asymmetric abdominal dis-
tention was detected. There were no signs of peritonitis, 
and his digital rectal examination revealed an empty 
rectum. In his abdominal X-ray, a dilated colonic seg-
ment was observed, with a coffee bean sign (Figure 1). 
Sigmoid colon and mesentery torsion were detected on 
performing contrast-enhanced computed tomography 
(CT) (Figure 2). The patient underwent urgent colonos-
copy. The sigmoid colon was decompressed after de-
torsion (Figure 3). On the 7th day after urgent admission, 
the patient underwent elective sigmoid colon resection 
and side-by-side anastomosis. The patient was dis-
charged on the postoperative day 6. A pathologic ex-
amination revealed a benign disease. The patient had 
completed a 4-month follow-up period.

Sigmoid volvulus (SV) may cause ischemia, perfo-
ration, sepsis, and finally, mortality (1). SV is the third 
most common cause of colonic obstruction in adults 
(2). Middle-aged patients are more frequently affect-
ed in countries with a high incidence of SV, whereas 
the incidence increases at around 70 years of age in 
developed countries (3, 4). The main predisposing fac-
tors are a long sigmoid colon and prolonged mesoco-
lon (3). In addition to advanced age, male sex, postop-
erative adhesions, pregnancy, psychiatric illness, and 
some medications can be cited as other risk factors 
(1-5).

Abdominal X-ray and CT are diagnostic imaging 
methods (3, 4). The first step is to attempt colono-
scopic reduction. Urgent surgery is required in pa-
tients with unsuccessful colonoscopic reduction or 
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FIGURE 1. Volvulus and typical “coffee bean” sign in the X-ray



peritonitis or perforation associated with colonoscopy (1, 3-5). 
The mortality rate in emergency operations is high due to mul-
tiple comorbidities of affected patients (1-5). The recommended 
method for patients with acute SV with peritonitis is Hartman 
colostomy following sigmoid resection (1, 3-5). However, in cases 
with successful colonoscopic reduction, even if in the first vol-
vulus episode, elective colectomy should be planned after re-
duction in patients with hemodynamic stability and low risk of 
surgical mortality and morbidity. Grossman et al. (2) reported a 
6% mortality rate with an elective operation after colonoscopic 

decompression. They reported that the SV recurrence rate and 
mortality rate associated with recurrence were 23% and 20%, 
respectively, in the colonoscopic decompression group.

Colonoscopic reduction should be planned as soon as possi-
ble after a diagnosis is made. If reduction is achieved and the 
patient is hemodynamically stable, we believe that performing 
elective surgery will help eliminate the possibility of relapses of 
SV, reduce the mortality and morbidity rates of the urgent oper-
ation, and not required additional surgical intervention to close 
the colostomy that might open during an emergency operation.
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FIGURE 3. Fecal movement to the distal segment after colonos-
copic detorsion

FIGURE 2. Twisted mesentery of the sigmoid colon (arrow)
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Dear Editor,

A 48 year-old female patient presented with recurrent Canadian class 2 angina-equivalent chest pain. She had inferior 
myocardial infarction two years ago. In addition, she was under medication for hypertension. In the first presentation, patient 
was taking aspirin 100 mg and ramipril/hydrochlorothiazide 5/12.5 mg once a day as medical treatment. Electrocardiog-
raphy showed pathological Q waves on inferior derivations, whereas, echocardiogram revealed a normokinetic left ven-
tricular wall. Further coronary ischemia indicating tests including treadmill and scintigraphy were not performed. Coronary 
angiography showed total occlusion of proximal right coronary artery (RCA) once after sinus branch. However, there was 
thrombolysis in myocardial infarction (TIMI) 3 flow through the RCA, which was provided by proximally originating multiple 
collateral branches (Figure 1, 2). The occluded segment was short, and inattentive assessment could interpret RCA to have 
a normal flow without significant stenosis, hence, collaterals was coursing over the occluded segment in unison. Medical 
following was proposed for the patient. Patient was discharged with a medical recipe including aspirin 100 mg, ramipril/
hydrochlorothiazide 5/12.5 mg, atorvastatin 20 mg, bisoprolol 5 mg and benipin 4 mg. Sixth month follow was uneventfull.

Coronary chronic total occlusion (CTO) lesions are defined as the coronary lesions with TIMI-0 flow, within the occluded 
segment along with angiographic or clinical evidence of occlusion duration >3months. They account for about one-third 
of the coronary lesions. The technical success for PCI of CTO was below the 50 %  in the early period of percutanous cor-
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FIGURE 1. a, b. Left anterior oblique (a) and anterior cranial projection (b) showing the right coronary artery 
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onary interventions’ era and majority of the cases was treated 
either medically or surgically (3). However, due to advancement 
of guidewires, devices, and techniques in recent years, success-
ful recanalization may now be achieved in as many as 80% of 
the CTO lesions. Parallel to technical improvements, the number 
of CTO procedures was increased markedly and many oper-
ators, who defend the open-artery hypothesis, encouraged to 
perform such procedures more commonly. On contrary, all the 
successful intervention does not lead to improvement in the 
clinical status of the patients. Thus, all the CTO cases should be 
evaluated in detail before such complex procedures. 

Coronary territories of the occluded coronary vessels are usu-
ally supplied by collateral circulation. The protective effect of 
coronary collateral circulation was well established. It is known 
that well-developed collaterals diminish coronary ischemia 
and can limit the infarct size. Collateral circulation is also asso-
ciated with decreased mortality and predicts better prognosis 
(4). Moreover, a well-developed Rentrop-3 collateral circula-
tion has a similar prognosis as a revascularized patient. In our 
case, multiple bridge collaterals supplied the coronary artery 
with antegrade TIMI 3 flow without evidence of coronary isch-
emia. Although the left ventricular function was normal, such a 
well-developed collateral circulation would eliminate the ne-
cessity of a percutaneous intervention.

In conclusion, every coronary CTO should not be invasively 
treated, even in the presence of a normal ventricular function. A 

well-developed coronary collateral circulation should consider 
the evaluation of coronary CTO therapy.
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FIGURE 2. a, b. Right anterior oblique caudal (a) and anterior caudal (b) projection showing the right coronary artery
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Dear Editor,

The first turtle headache was reported in 1972 in a patient who had bilateral headache after awakening in the early morn-
ing. The headache developed while trying to go back to sleep and feeling discomfort in the daylight. The headache went 
worse if he pulls his head under his  bed cover (1). 

In the latest beta version of international headache classification hypnic headache (HH) syndrome, ‘alarm clock head-
ache’ is regarded as a rare primary headache disorder (2). The attacks mostly occur at the same time at night. The etio-
pathogenesis of HH is poorly understood, yet the gray matter volume changes in the posterior hypothalamus, which is the 
biological clock, was detected in a study including HH patients (3).

Herein we report a case of 51 year-old man, who regularly awakened from sleep at the same time of the early morning by 
a diffuse headache which persisted for 15 to 40 minutes since one and a half year. He noticed that the headache contin-
ued only if he returns to sleep after he wakes up but it resolves if he gets up. In the last two months he had this headache 
everday. He never reported any nausea, autonomic symptoms or restlessness. Cranial magnetic resonance imaging was 
normal. The patient was started on dual therapy including melatonin and caffeine. In the follow up visit after a month, he 
reported that the frequency and duration of the attacks decreased more than 50%. 

Insistent circadian rhythm of these headache attacks points hypothalamic involvement and another clinical feature of  HH 
is its therapeutic response to caffeine and melatonin (4, 5). 

Distinction from other primary headaches especially from cluster headache (CH) is essential, which is an autonomic 
cephalgia occuring as paroxysmal excruciatingly severe unilateral pain grouped in cluster periods. The pain intensity in 
CH is estimated to be 100 to 1000 times worse. Another important point for HH is the exclusion of other causes of head-
ache causing wakening from sleep including sleep apnea, nocturnal hypertension, hypoglycaemia, medication overuse 
and intracranial disorders. Though the diagnosis of sleep apnoea does not exclude accompanying HH syndrome (1).
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