












        

         

             

                    
                   

           

                    
                             

                    
                   

                     
        

                  
                   

                   
                   
          

           
      

                      
                    

                
         

  

            

    

Editorial 

Improving quality of care in government hospitals of developing countries 

A brief news in British Medical Journal encouraged me to write an editorial here. 

It said that NHS hospitals would have a new system of ratings as an engine for improvement. This will provide 
assurance to the patients that poor care would be spotted and dealt with before standards collapse. It also lamented 
the fact that patients were not being given enough dignity and respect. 

Sadly, if we look at our Government or public health institutions, there is a neglect all around i.e in general cleanliness, 
maintenance of equipments or clinical care. All are less than optimal. To make matters worse, the doctors and 
other paramedical staff bully and coerce the patients to make a fast buck. The only fall-back answer to everything is 
that number of patients are in excess and unmanageable. How do we get out of this quagmire of corruption and 
substandard care? The doctors at the helm have a duty to introspect and improve themselves. If that is not happening, 
an external agency has to monitor and report wrongdoing. 

Another factor, which has led to deterioration of standards in public hospitals is the new law which allows government 
servants to get reimbursement for treatment in private hospitals. As long as the top bureaucrats had to come for 
health care to public hospitals, they had a vested interest in making the services better. The benchmark was set higher 
and the motivation to achieve that was much more. Since the public hospitals are for the poor, uneducated, socially 
and economically deprived patients, the standards are showing a downward trend. 

Waiting for a regulatory authority to wave the magic wand of reform seems unrealistic in India. Whatever is to be 
done is to be done by society. 

Let us resolve that we will do our best - both medically and socially to improve the quality and image of public sector 
hospital. The fourth issue of JMCC is now before you.  Write to the editor for any new suggestions, innovations or 
interventions that can improve medical facilities and quality of health care in government hospitals.All thought provoking 
letters will be published. Happy New Year to all . 

Dr. Anju Huria 

Editor-in-Chief 

JMCC 
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Review Article 

Dengue fever: Clinical Picture and Management Guidelines 

Sukhvinder Singh*, Chandrika Azad ** 

*Department of Medicine, HS Judge Institute of Dental sciences, Chandigarh 

**Department of Paediatrics, Govt. Medical College & Hospital, Chandigarh, India 

Abstract 

Dengue fever is one of the most widespread infections in the world with great mortality, morbidity and cost to society. 
In the wake of 2012 dengue epidemic in India, there is an emerging need to understand its clinical presentation and 
train physicians in managing this disease as per standard guidelines. 

Key words: Dengue fever; shock; fluid management 

INTRODUCTION 

Dengue is the most rapidly spreading mosquito-borne viral 
disease in the world. An estimated 50 million dengue 
infections occur annually and approximately 2.5 billion 
people live in dengue endemic countries. During last half 
century, incidence has increased 30-fold with increasing 
geographic expansion to new countries and, in the present 
decade, from urban to rural settings.1 India has recorded 
over 35,000 dengue cases with 227 deaths in 2012, the 
highest number in a year so far.2 As opposed to 
approximately 1% in other parts of southeast Asia, the 
case fatality rates is also high in India, Indonesia and 
Myanmar (3-5%).2 

CLINICAL PICTURE 

The incubation period is around 4–7 days. The 
symptomatic phase of the illness has three phases that is 
febrile, critical, and recovery phase. The febrile phase 
presents with high fever, retro-orbital headache, arthralgia, 
myalgia, malaise, nausea, and vomiting, it lasts for 5–7 
days. Physical examination may show inflamed throat, 
lymphadenopathy, and tender hepatomegaly in later part 
of the febrile phase. Platelet count can drop to less than 
100,000/ìL over 2–3 days. The recovery phase might 
follow febrile phase in many patients and the entire illness 
may pass off as a simple febrile episode, while in others 
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critical phase can start at any time from 3–7 days after 
onset of the fever. The fever characteristically comes 
down at the onset of the critical phase followed by 
increased capillary permeability with extravasations of 
fluids. Therefore, relief from fever should not be a cause 
for complacency in dengue; more intense monitoring is 
required during this period.3 It lasts for 24–48 hours. Shock 
can happen during this phase because of increased fluid 
leakage without an adequate intake and internal bleeding. 
If patient survives, recovery phase starts, now the 
extravasated fluid re-enters intravascular compartment 
and sometimes patient might develop fluid overload if 
there had been over-judicious administration of fluids. 
Both hypovolemia and hypervolemia can cause death. 
During convalescence, an itchy erythematous rash can 
develop in some patients. The platelet count usually rises 
rapidly but some patients might have prolonged periods 
of thrombocytopenia.2,3 

INVESTIGATIONS 

During the febrile period, dengue infections may be 
diagnosed by virus isolation in cell culture, by detection 
of viral RNA by nucleic acid amplification tests (NAAT), 
or by detection of viral antigens by ELISA or rapid tests. 
NS1( non structural protein) antigen detection kits can 
yield results within a few hours. Rapid dengue antigen 
detection tests can be used in field settings and provide 
results in less than an hour. After day 5, dengue viruses 
and antigens disappear from the blood coincident with 
the appearance of specific antibodies. A four-fold or 
greater increase in antibody levels measured by IgG 
ELISA or by haemagglutination inhibition (HI) test in 
paired sera indicates an acute or recent flavivirus 
infection.An affordable, rapid diagnostic test with robust 
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F ig u re  1 :  W H O  D e ng u e  c ase  c la ss i fic a tion  20 0 9  

performance is still awaited.2 

Management as per WHO guidelines 

Revised WHO guidelines2 have divided dengue cases 
into dengue with and without warning signs and severe 
dengue. ( Fig 1) For treatment purposes three groups A, 
B and C have been made. 

Group A: These include patients without warning signs, 
particularly when fever subsides. They tolerate oral 
fluids and pass urine at least once every six hours. They 
should be watched for disease progression until they are 
out of the critical period. Only Paracetamol should be 
given for fever. Aspirin, ibuprofen or other non-steroidal 

Journal of Medical College Chandigarh, 2012, Vol. 2, No.2 2 

anti-inflammatory agents (NSAIDs) may aggravate 
gastritis or bleeding, so should not be given. These 
patients should report to hospital immediately if warning 
signs appear. 

Group B: These include patients with warning signs; 
those with co-existing conditions that may make 
dengue or its management more complicated (such as 
pregnancy, infancy, old age, obesity, diabetes mellitus, renal 
failure, and chronic haemolytic diseases) and those with 
certain social circumstances (such as living alone, or living 
far from a health facility without reliable means of 
transport). 
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Dengue with warning signs: Fluid therapy is the 
cornerstone of the management. In such cases, 
haematocrit value should be obtained before fluid 
therapy. Only isotonic solutions are to be given, starting 
with 5–7 ml/ kg/hour for 1–2 hours, reduce to 3–5 ml/kg/ 
hr for 2–4 hours and then reduce to 2–3 ml/kg/hr or less 
according to the clinical response and repeat haematocrit 
value. If the haematocrit remains the same or rises only 
minimally, IV fluid should be continued with the same 
rate (2–3 ml/kg/hr) for another 2–4 hours. If the vital 
signs worsen and haematocrit rises rapidly, the rate should 
be increased to 5–10 ml/kg/hour for 1–2 hours and 
reassessment is to be done. Minimum IV fluid volume 
required for maintaining good perfusion and urine output 
of about 0.5 ml/kg/hr should be continued. IV fluids are 
usually needed for only 24–48 hours. Gradual tapering of 
IV fluids should be done at the end of the critical phase 
(as indicated by urine output and/or oral fluid intake or 
haematocrit decreasing below the baseline value in  a 

stable patient). 

In dengue without warning signs, oral fluids should be 
encouraged, and if not tolerated, isotonic fluids should be 
given at maintenance rate. For obese and overweight 
patients, ideal body weight is used for calculation of fluid 
infusion. Intravenous fluids are usually needed only for 
24–48 hours. 

Group C: This group includes patients in critical phase 
of disease requiring emergency treatment and urgent 
referral. They can have severe plasma leakage leading 
to dengue shock and/or fluid accumulation with respiratory 
distress, severe haemorrhages or severe organ 
impairment (hepatic damage, renal impairment, 
cardiomyopathy, encephalopathy or encephalitis). 
Management should be done in hospitals with intensive 
care and blood bank facilities. 

Judicious intravenous fluid resuscitation is the 
mainstay.4 (Fig 2) Isotonic fluids in volumes just sufficient 
to maintain an effective circulation during the period of 

F ig u re  2 :  A lg o r ith m  fo r flu id  m a n ag e m e nt  in  in fa n ts , ch ild re n  a nd  ad u lts as  p e r re v is ed  W H O  g u id e line s  
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plasma leakage are required. In the case of hypotensive 
shock, colloid solutions are to be used. Hematocrit value 
should be obtained before and after fluid resuscitation. 
There should be continued replacement of further plasma 
losses to maintain effective circulation for 24–48 hours. 
Grouping and crossmatching should be done for all shock 
patients. Blood transfusion should be given only in cases 
with suspected/severe bleeding. 

In patients with profound thrombocytopenia, strict 
bed rest and protection from trauma is required. 
Prophylactic platelet transfusions for severe 
thrombocytopenia in otherwise haemodynamically stable 
patients have not been shown to be effective and are not 
necessary.5 Usually major bleeding occurs from the 
gastrointestinal tract, and/or vagina in adult females. 
Patients at risk of major bleeding are those who have 
prolonged/refractory shock, hypotensive shock, renal or 
liver failure and/or severe and persistent metabolic 
acidosis, on NSAIDs, pre-existing peptic ulcer disease, 
on anticoagulant therapy and any form of trauma, 
including intramuscular injection. Haemolysis can happen 
in patients at risk. Severe bleeding can be recognized by 
overt bleeding in the presence of unstable haemodynamic 
status regardless of the haematocrit level, decrease in 
haematocrit after fluid resuscitation together with unstable 
haemodynamic status, refractory shock that fails to 
respond to consecutive fluid resuscitation of 40-60 ml/ 
kg, hypotensive shock with low/normal haematocrit before 
fluid resuscitation, persistent or worsening metabolic 
acidosis with or without a well-maintained systolic blood 
pressure, especially in those with severe abdominal 
tenderness and distension. 

As soon as severe bleeding is suspected or 
recognized, 5–10ml/kg of fresh-packed red cells or 10– 
20 ml/kg of fresh whole blood at an appropriate rate 
should be given. 

COMPLICATIONS 

Fluid overload: Fluid overload with large pleural 
effusions and ascites is a common cause of acute 
respiratory distress and failure in severe dengue. It can 
be caused by excessive and/or too rapid IV fluids, use of 
hypotonic fluids, inappropriate use of large volumes of 
intravenous fluids in patients with unrecognized severe 
bleeding, inappropriate transfusion of blood products, 
continuation of IV fluids after resolution of plasma 
leakage, co-morbid conditions such as congenital or 
ischaemic heart disease, chronic lung and renal diseases. 

Journal of Medical College Chandigarh, 2012, Vol. 2, No.2 4 

Fluid overload presents with respiratory distress, wheezing, 
large pleural effusions, tense ascites and increased jugular 
venous pressure. Later in course, patients might present 
in pulmonary oedema and irreversible shock. 

The management of fluid overload varies according 
to the phase of the disease and the patient’s 
haemodynamic status. In patients out of critical phase, 
intravenous fluids should be stopped. If necessary, oral 
or intravenous furosemide can be given. Patients with 
shock but low or normal haematocrit levels may have 
occult haemorrhage. Fresh whole blood transfusion should 
be initiated as soon as possible with caution. In patients 
with elevated haematocrit and shock, repeated small 
boluses of a colloid solution may help. 

Respiratory Distress: It can occur because of acute 
pulmonary oedema, severe metabolic acidosis from severe 
shock, and Acute Respiratory Distress Syndrome 
(ARDS). 

Other important complications are electrolyte 
imbalance, disturbances of glucose homeostasis, severe 
metabolic acidosis and superadded infections. 

Discharge criteria: Before discharge, one should ensure 
that patient is afebrile for 48 hours with improvement in 
clinical status (general well-being, appetite, haemodynamic 
status, urine output and no respiratory distress) with 
increasing trend of platelet count and stable haematocrit 
without IV fluids. 

Prognosis: In retrospective studies, it has been seen 
that patients died, had significantly higher frequencies of 
early altered consciousness (24 hr after hospitalization), 
hypothermia, massive GI bleeding, dengue shock 
syndrome, concurrent bacteraemia with/without shock, 
pulmonary oedema, renal/hepatic failure, and 
subarachnoid haemorrhage. Antibiotic(s) should be 
empirically used for patients at risk for bacteremia until it 
is proven otherwise, especially in those with early altered 
consciousness and leukocytosis.6 

KEY MESSAGE 

1. Proper fluid management is the cornerstone of 
management in dengue fever, avoiding both 
hypovolemia and fluid overload. 

2. Prognosis depends upon optimum management and 
recognition of danger signs. 
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Review Article 

Endotracheal suctioning in adults: Evidence based approach and current practice 
guidelines in critical care settings 

Dheeraj Kapoor, Shikha Sachan, Manpreet Singh, Jasveer Singh 
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Department of Anaesthesia and Intensive Care, Govt. Medical College and Hospital, Chandigarh-160030, 
India. 

ABSTRACT 

Endotracheal suctioning in intensive care setting is an integrated part of intensive care units. To decrease the morbidity 
and mortality rates by decrease in infection rate mandates a protocol based endotracheal suctioning. Various suctioning 
equipments are available commercially, but it needs proper training to use all equipments. ICU setting comprises of 
doctors, specialists, residents, paramedics and nurses. Inappropriate suctioning, repeated suctioning habits and 
unawareness about suction pressures may cause trauma in the patients’ airway. Various guidelines for appropriate 
endotracheal suctioning exist but most often forgotten by health personnel working in ICU. We hereby describe a 
protocol and recommendations for performing appropriate endotracheal suctioning that further helps in alleviation of 
infection rate, trauma and morbidity or mortality in ICU. 

Keywords: ICU; Endotracheal Suctioning; Equipments; Suction pressure 

INTRODUCTION 

Suction is a ubiquitous term used in hospital practices 
which means removal of material through the use of 
negative pressure or vacuum, such as suctioning from 
operated wound or after surgery to remove exudates or 
removal of respiratory secretions.1Airway suctioning 
usually described as a “surprisingly simple procedure”, 
but it is imperative to realize that improper suctioning 
technique can cause serious short and long term physio-
logical side effects. Therefore, appropriate knowledge 
of the procedure is a prerequisite to avoid these 
complications. Learning of airway suctioning procedure 
is one procedure that can be incorporated into curriculum 
of nursing, physiotherapists or medical students. 

Endotracheal suctioning is one of the most common 
procedures performed in critical care settings on patients 
who are getting mechanical ventilation. It is one of the 
integral elements of bronchial hygiene therapy and 
mechanical ventilation. It should not be delayed when 
indicated as if not done timely then airway occlusion, 
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hypoxia not responsive to oxygen therapy, static 
pneumonia, increased work of breathing, V/Q mismatch 
and even death may ensue. 

Definition: Endotracheal (ET) suctioning is defined as: 
A component of bronchial hygiene therapy and 
mechanical ventilation and involves the mechanical 
aspiration of pulmonary secretions from a patient with 
an artificial airway in place to prevent its obstruction.2 It 
involves removal of pulmonary secretions by a suction 
machine in order to maintain a patent airway and ensure 
adequate ventilation. 

Indications for ET suctioning 

1. To maintain the patency and integrity of the 
artificial airway. 

2. To remove excessive retained pulmonary 
secretions as evidenced by one of the following 
findings: 

a) Saw-tooth pattern on the flow-volume loop 
on the monitor screen of the ventilator and/or 
the presence of coarse crackles over the trachea 
(strong indicators).3,4 

b) Increased peak inspiratory pressure during 
volume-controlled mechanical ventilation or 
decreased tidal volume during pressure-
controlled ventilation.5 
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F ig u re 1 : F oo t d r iv en m an u a l su c tion d ev ic e  F ig u re 2 : H a nd he ld su c tio n d ev ic e (A M B U ™  su ct io n p u m p )  

F ig u re  3 : E le ctrica l d r iv en  m o bile su ct io n  u n it .  

c) Deterioration of oxygen saturation 
(SPO2) and/or arterial blood gas (ABG) values.5 

d) Visible secretions in the airway.5 

e) Patient’s inability to generate an effective 
spontaneous cough. 

f) Acute respiratory distress.5 

g) Suspected aspiration of gastric or upper-airway 
secretions. 

3. To obtain a sputum specimen for cytology and to 
diagnose pulmonary infection. 

Contraindications:  No absolute contraindications 
to airway suctioning exist but given that ET 
suctioning is not essentially a benign technique, it 
should preferably be done on a Pro re nata (prn) 
basis and never without indication. Relative 
contraindications depend upon the risk of developing 
adverse reactions or deterioration in clinical condition as 
result of the procedure. 

F ig u re  4 : W a ll m o u n te d  suc tio n  u n it. 

Description of general suctioning equipments: 

Suction machine:  Can be foot or hand held devices 
with a handle which when pumped create a vacuum such 
as AMBU™ suction pump (Figure 1& 2). These are 
suitable for home use by caregivers in bedridden patients. 
More commonly suction machines are main powered and 
can be either mobile units (Figure3) or wall suction units 
(Figure 4). Each suction device should have a disposable 
canister. 

Suction catheter: Rigid suction catheters (Yankauer 
suction tip) are used to clear the mouth of visible thick 
and particulate matter (Figure 5). For all other purposes 
we use soft polyvinyl chloride (PVC) catheters 
(Figure 6) which come in a number of sizes with a specific 
colour coding for each size. The sizes are indicated in 
French gauge (Fr). Though they come in 11 colour 
coded sizes, most commonly used are blue (8 Fr), black 
(10 Fr), white(12 Fr ), green (14 Fr), orange (16 Fr), red 
(18 Fr) (Figure7). 
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Figure 5: Rigid suction tube (Yankauers suction tip). 
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Figure 7: Colour coded sizes of soft suction catheters. 

Recommendations: To choose the appropriate 
suction catheter 

An ideal catheter should have a rounded tip with lateral 
holes to minimise trauma.6 Single- eyed catheters tend to 
invaginate tracheobronchial mucosa along with secretions 
into its hole thus causing more airway trauma.6 The 
catheter should have 2-3 small lateral holes to keep the 
catheter functioning even if the distal end is blocked. 
There should be no more than 3 holes in the lateral wall 
as more number of holes can weaken the lateral wall of 

6,7 catheter. 

In concurrence with literature the suction catheters 
should be as small as possible, yet large enough to facilitate 
the removal of secretions. While suctioning with smaller 
size catheters, air may enter the lungs around the catheter 
hence preventing a sudden fall in functional residual 
capacity (FRC) and reducing the risk of atelectasis.8-11 It 
is recommended that maximum outer diameter of the 
catheter should not exceed 50 % of the inner diameter of 
the airway or the endotracheal/ tracheostomy tube.12, 13 

A rough prediction of catheter size can be made by the 
formula; 

Figure 6: Soft flexible suction catheter. 

PLASTIC SLEEVE ENCLOSING SOFT PVC CATHETER THUM  B CONTROL 
FOR SUCTION 

ATTACHME NT TO 
VACUUM S  OURCE 

IRRIGATION PORT 

ADAPTOR FORATTACHMENT TO ETT/TT 

ADAPTOR FOR ATTACHMENT 
TO BREATHING APPARATUS 

Figure 8: Closed suction catheter system. 

Catheter size = (Size of ETT x 3)/2 

Choose the size of catheter nearest to the predicted 
size (eg, 10 Fr catheter would be suitable for size 7.0 
tracheostomy tube, 12 Fr for size 8). 

Recommendation: For depth of insertion of suction 
catheter 

It is recommended that suction catheter should be inserted 
to the carina (either a cough reflex is initiated or resistance 
is encountered) and retracted back by 1-2 cm before 
applying suction pressure.9,14,15 There should be gentle 
rotatory motion of the finger and the thumb during 
withdrawal.9,14,15 Not introducing the catheter too deep 
will reduce the likelihood of vagal stimulation, 
bronchospasm and trauma.15 Deep suctioning is only 
indicated in patients with copious secretions in the lower 
airways.16, 17 

Recommendations: For suction pressure 

Several studies recommend the use of the lowest possible 
suction pressure to reduce the risk of atelectasis, hypoxia 
and damage to the tracheal mucosa.9,15,18,19 The current 
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recommended suction pressure is 80 – 100 mm in neonates 
and less than 150 mm Hg (preferably 80-120 mm Hg) in 
adults.20- 23 Attempts to regulate pressure by kinking the 
tube should not  be made.24 

Recommendations: For duration of suction 
pressure 

During suctioning not only are secretions removed from 
airway but also air may be sucked out, which can cause 
hypoxia. Several comparative studies advocate the 
maximum of 10 seconds for the suctioning itself and 15 s 
for the entire procedure. 9, 14, 15 The current recommended 
duration of suctioning should be limited to 10 - 15 seconds. 
20-23 

Recommendations: Routine versus prn suctioning 

As a traditional practice endotracheal suctioning was 
performed routinely every 1-2 h for clearance of 
secretions and for prevention of ET occlusion and 
pneumonia.18 But it was found to be associated with 
significant complications (i.e. decreased saturation, 
increased airway pressure, changes in heart rate, heart 
rhythm and mean arterial pressure (MAP), ET-tube 
occlusion and infection rate).11,15,18 Thus the current 
recommendation is to perform suctioning only when it is 
absolutely necessary (prn).20, 21 Intensivists should 
simultaneously ensure that the nursing staffs are able to 
determine the need of suctioning and also adhering to the 
indications for the procedure. 

Several studies have found that the internal lumen of 
endotracheal tubes decreases significantly after a few 
hours or days of intubation due to the formation of biofilm 
as well as the adherence of secretions on the internal 
surface of tube.25-27 Although not supported by enough 
evidence, it may be advisable to perform suctioning at 
least every 8 hours to prevent the risk of partial occlusion 
of ET tube.20 

Recommendations: Intermittent versus continuous 
suctioning. 

The literature has not clearly elucidated the technique of 
choice for individual suctioning procedure.9,18 The current 
recommendation (based on the clinical experience and 
few studies) suggest a continuous rather than intermittent 
suctioning during the individual suction procedure.20 

Recommendations: Saline lavage prior to 
endotracheal suctioning 

Saline lavage is a procedure wherein 2- 5 ml of sterile 
normal saline is instilled in the ET tube via an artificial 
airway prior to ET suctioning.9 It is traditionally 
believed that saline lavage prior to endotracheal 
suctioning may ease catheter insertion, induces cough, 
facilitates secretion removal, and thus may help in 
improving the patient’s oxygenation. Several studies 
have opposed the routine use of normal saline instillation 
as they found that saline fails to dilute tenacious 
secretions and lubricate the tube.9-11,15,28 Moreover it was 
observed that saline lavage may dislodge bacteria from 
the bacterial biofilm that colonizes the lower ETT.29 Some 
studies also observed a significant fall in saturation or a 
sensation of dyspnea in patients after saline instillation 
and subsequent suctioning.30,31,32 

These studies clearly indicate that routine instillation 
of normal saline may not be beneficial and even may be 
harmful. Hence current practice guidelines do not 
recommend its routine use prior to ET suctioning.21 

Recommendations: Hyperoxygenation / pre-
oxygenation prior to endotracheal suctioning 

Hyperoxygenation/ pre-oxygenation is performed by 
delivering 100% oxygen for at least 30 seconds prior to 
and after the suctioning procedure (3-6 ventilations). This 
is considered to minimize the chances of hypoxemia and 
related complications induced by suctioning.33, 34 

Current practice guidelines recommend hyper-
oxygenation/ pre-oxygenation prior to after the suctioning 
procedure if the patient has clinically important reduction 
in oxygen saturation with suctioning.21 

Recommendations:Hyperinf lat ion(manual /  
mechanical) or Lung recruitment maneuvers prior 
to endotracheal suctioning 

Hyperinflation is performed by inflating the patient’s lungs 
(volume of 1.5× baseline tidal volume), manually with a 
ventilation bag, or via the mechanical ventilator. This 
procedure improves the patient’s oxygenation capacity 
by recruiting pulmonary volume and loosening 
secretions.15 Although this procedure is not free of 
complications such as barotrauma, cardiovascular 
instability, increased intracranial pressure, feeling of 
dyspnea and discomfort.15,35,36 Hyperinflation prior to 
suctioning and pulmonary recruitment is two different 
procedures. Pulmonary recruitment maneuver is 
performed (applying an inspiration pressure of 45 cm H2O 
to the lungs for 20 seconds) on patients with acute lung 
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injury (ALI) and acute respiratory distress syndrome 
(ARDS).37 

Hyperinflation combined with hyperoxygenation prior 
to suctioning is recommended but only on non-routine 
basis.20,33 Hyperinflation should only be delivered by the 
ventilator with a view to control tidal volume and 
inspiration peak pressure. Current practice guidelines 
suggested the avoidance of disconnection and use of lung 
recruitment maneuvers if suctioning induced lung 
derecruitment occurs in patients with acute lung injury. 
[21] 

Closed suction system (CSS) 

It consists of a closed system with a one way suction 
attached to a soft PVC catheter within a transparent 
plastic sleeve to maintain sterility (Figure8). CSS is 
connected to the ET-tube/tracheostomy tube and allows 
ET suctioning without disconnecting the ventilator. It 
minimizes the risk of hypoxemia usually caused by the 
disconnection of the positive end-expiratory pressure 
(PEEP) by the open suction system. 

Indications: 

1) Where frequent suctioning is required 

2) Immunocompromised patient 

3) Unstable patient who cannot tolerate disconnection 
of ventilation even for brief period (ARDS, COPD). 

4) Prevention of nosocomial pneumonia 

Advantages: 

1) Convenience to nursing staff 

2) Suction, oxygenation & ventilation can be continued 
together. 

3) Complete sterile procedure 

Disadvantages: 

1) Expensive 

2) Adds to bulkiness 

Recommendations: Closed versus open suction 
systems 

There is limited evidence to support that CSS is superior 
to open suction system in relation to oxygen saturation, 
cardiovascular instability, secretion removal, incidence of 
ventilator associated pneumonia (VAP), environmental 

contamination, and cost.20 Although recent clinical trials 
have found that use of closed systems minimizes the 
decrease in pulmonary volume and oxygen saturation in 
patients with ALI. Loss of pulmonary volume is a critical 
factor in patients with ALI.38-40 

Current guidelines recommend the use of CSS in 
adults with high FIO2, or PEEP, or at risk for lung 
derecruitment in patients with impaired oxygenation and 
risk of alveolar collapse.21 

Recommendations: Infection control during 
suctioning procedure 

ET suctioning is an invasive procedure and may result in 
lower airways contamination.Aseptic technique is highly 
recommended which includes hand washing and use of 
disposable gloves before using open or closed suction 
system.15,21, 34, 41 A new sterile suction catheter is 
recommended every time while using open suction 
system.14, 15 Daily changes of in-line suction catheters 
(CSS; generally intended for 72 hours use.) do not 
decrease the risk of ventilator-associated pneumonia and 
is not cost-effective.42 After suctioning the catheter 
should discarded and suction hose should be flushed with 
tap water from a canister. The canister should be replaced 
every 8 hours.43 

Suctioning Procedure following current practice 
guidelines (Appendix 1) 

1) Explain the procedure to the patient if conscious to 
allay anxiety and stress. 

2) Arrange necessary equipments (Table 1) 

3) Preoxygenate with 100 % O2 for at least 30 seconds 

4) Attach monitors (Table 2) 

5) Decontaminate hands and follow universal 
precautions. 

6) Assemble suction tubing to the suction machine and 
check the vacuum and suction pressures. 

7) Wear personal protective equipment like apron, 
gloves, eye protection etc. 

8) Choose appropriate size suction catheter 

9) The suction catheter should be applied to appropriate 
depth as described before without vacuum, then attach 
the catheter to the suction tubing and bring out the 
catheter gently by rotating between the finger and 
the thumb. 
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Table-1 

Resources (prior to endotracheal suctioning)21 

Necessary Equipment 

Vacuum source 
Manual resuscitation bag 
Collection bottle and connecting tubing 
Disposable gloves 
Sterile suction catheter 
Sterile water and cup (open suction system) 
Equipment for standard precautions( mask, goggles etc) 
Stethoscope 
Optional equipments 
Electrocardiograph (ECG) 
Sterile sputum trap for culture specimen 

Certified personnel 

Table-2 

Monitoring 
(prior to, during, and after the suctioning) [21] 

Breath sounds 
Oxygen saturation: 

1. Skin color 
2. Pulse oximeter 

Respiratory rate and pattern 
Hemodynamic parameters: 

1. Pulse rate 
2. Blood pressure (if indicated, available) 
3. Electrocardiogram(if indicated, available) 

Sputum characteristics: 
1. Color 
2. Volume 
3. Consistency 
4. Odor 

Cough characteristics 
Intracranial pressure (if indicated and available) 
Ventilator parameters 

1. Peak inspiratory pressure and plateau pressure 
2. Tidal volume 
3. Pressure, flow, and volume graphics (if available) 
4. FIO2 

10)  Remember not to exceed total suction time by 10 – 
15 seconds. 

11)  Rinse the suction catheter in water and dispose off 
according to the hospital waste disposal guidelines. 

12)  In case of hypoxia or arrhythmias stop suction 
immediately and ventilate with 100 % oxygen. 

Complications of suctioning: 

Airway suctioning is not a benign procedure and can 
cause myriad complications. One must have sufficient 
training in detecting and managing these complications. 

1)  Patent anxiety: airway suctioning can be  a 
traumatic experience for a conscious or 
semiconscious patient. Anxiety can have adverse 
hemodynamic implications as well. 

2)  Trauma: continuous as well as large amount of 
negative suction can cause the catheter to adhere to 
the mucosa which disrupts blood flow, causes 
epithelial loss, and submucosal oedema. 44 The number 
of time catheter is passed in a given time is a highly 
significant factor for injury. 

3)  Hypoxia/hypoxemia: sucking out of air during 
negative pressure suction can cause life threatening 
hypoxia particularly in critically sick patients.45 

Hypoxia can be avoided by avoiding prolonged 
suctioning, choosing correct catheter diameter, using 
recommended amount of suction pressure and 
preoxygenation before procedure. 

4)  Atelectasis: excessive and prolonged negative 
pressure can cause collapse of alveoli and atelectasis 
which can be the trigger of pneumonia in later 
settings. 46 

5)  Laryngospasm/bronchospasm: may be a result of 
direct airway suctioning47 and is commonly 
encountered in paediatric patients. 

6)  Cardiovascular changes: bradycardia can be  a 
consequence of vagal stimulation seen particularly 
in paediatric patients. Hypoxia can result in life 
threatening arrhythmias and even cardiac arrest.48 

7)  Intracranial pressure (ICP) alterations: several 
studies have reported the increase in ICP by 
endotracheal suctioning. These changes are more 
pronounced in patients with intra-cranial hypertension 
such as head injury patients. 49 

8)  Infections: Passage of infection through mouth, nose 
or artificial airway can occur.50 Damage to the ciliary 
epithelium and compromised blood supply due to 
trauma can cause infection. 
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APPENDIX  1 

AARC (American Association for Respiratory Care) 
Clinical Practice Guidelines: 

Endotracheal Suctioning of Mechanically Ventilated 
Patients with Artificial Airways 201021 

Recommendations: following the Grading of 
Recommendations Assessment, Development, and 
Evaluation (GRADE) criteria52 

1. It is recommended that endotracheal suctioning 
should be performed only when secretions are 
present, and not routinely (1C) 

2. It is suggested that pre-oxygenation be considered if 
the patient has a clinically important reduction in 
oxygen saturation with suctioning (2B) 

3. Performing suctioning without disconnecting the 
patient from the ventilator is suggested (2B) 

4. Use of shallow suction is suggested instead of deep 
suction, based on evidence from infant and paediatric 
studies (2B) 

5. It is suggested that routine use of normal saline 
instillation prior to endotracheal suction should not 
be performed (2C) 

6. The use of closed suction is suggested for adults with 
high F(I)O2, or PEEP, or at risk for lung de-
recruitment, and for neonates (2C) 

7. Endotracheal suctioning without disconnection (closed 
system) is suggested in neonates (2B) 

8. Avoidance of disconnection and use of lung 
recruitment manoeuvres are suggested if suctioning-
induced lung de-recruitment occurs in patients with 
acute lung injury (2B) 

9. It is suggested that a suction catheter is used that 
occludes less than 50% the lumen of the endotracheal 
tube in children and adults, and less than 70% in 
infants (2C) 

10.  It is suggested that the duration of the suctioning event 
be limited to less than 15 seconds. (2C) 

9)  Pneumothorax: pneumothorax secondary to 
bronchial perforation by the catheter have been 
reported.51 

CONCLUSION 

Airway suctioning presents as an interesting anomaly, it 
may be both life saving and potentially harmful, particularly 
in fragile patients and those who require long term 
suctioning. Although a relatively uncomplicated procedure 

Journal of Medical College Chandigarh, 2012, Vol. 2, No.2 

to perform, which requires little in the way of sophisticated 
equipment, it is associated with well documented 
undesirable effects. Therefore nursing and medical 
personnel performing this procedure must learn sufficient 
skill as well as knowledge about the potential complications 
and its subsequent management. 
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Review Article 

Bladder & Urethral injuries in pelvic fracture 

Vidur Bhalla 
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Abstract 

Fracture pelvis has been a matter of concern for the 
surgeons worldwide. Here we review the incidence, 
mechanisms and types of bladder or urethral injurises in 
pelvic fracture patients. 

Key words  : Bladder injury; Urethral injury;Pelvic 
fracture. 

Bladder Injuries 

Ten percent patients of fracture pelvis have an associated 
bladder injury1. Conversely, most patients (90%) with 
bladder injuries have an associated pelvic fracture3 

Bladder injuries are sustained in high-energy settings 
such as automobile-versus-pedestrian accidents1 and are 
commonly associated with other visceral injuries2 Rarely 
iatrogenic bladder injury can occur inadvertently during 
surgery of pelvic fracture. 

Diagnosis 

1. Hematuria Most (95%) patients with blunt bladder 
injury have gross hematuria4 although a minority 
(5%) of them have microscopic hematuria5. 

2. Lower abdominal pain, tenderness, and bruising are 
often found in patients with bladder injury. However, 
these signs and symptoms can be difficult to 
differentiate from the sequelae of pelvic fracture 

3. Some bladder injuries (usually intraperitoneal) are 
discovered because a urethral catheter does not return 
urine. 

4. Occasionally, In patients with a delayed diagnosis of 
bladder injury, fever, absence of voiding, peritoneal 
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irritation, and elevated blood urea nitrogen are seen. 

All patients with suspected bladder injury or such 
symptoms should undergo Radiological Investigation i.e 
Cystography. 

Cystography – Conventional 

Retrograde cystography with plain abdominal x-ray 
imaging (including drainage films) is almost 100% 
accurate in diagnosing significant bladder injury4. The 
technique involves two important steps first a film after 
filling the bladder completely and second obtaining a 
post-drainage film. Approximately 13% of bladder 
ruptures are detected on the drainage film. 350mL- 400 
mL of 30% contrast material (e.g. iohexol) is infused by 
gravity into the urinary catheter or until the patient has 
pain or the contrast passively stops flowing from a height 
of 40 cm water pressure6 . 

Computed Tomography Cystography 

Now a days, CT cystogrphy is the preferred method of 
evaluating bladder injury. It involves retrograde filling of 
diluted contrast material through a urethral catheter, 
followed by CT scanning of the pelvis.(Fig. 2). Infact, 
many of these patients already require CT to evaluate 
pelvic fracture or intra-abdominal injury, A diluted 2% 
solution/dye is mandatory because undiluted contrast 

F ig u re 1 : C on v en tio n a l C y s to g ra p h y – E x tra p er ito ne a l In ju ry .  
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F ig u re  2 : C o m p u te d  T o m o gra p hy  C y stog rap h y  - E xra p er iton e a l 
in u ry  

material is so dense that the CT quality is compromised.7. 
Another technique is Static CT Cystography which can 
be obtained by clamping the urethral catheter for 20 
minutes after injection of intravascular contrast 
material (This relies on urinary excretion of the contrast 
material, followed by bladder extravasation of urine8, 
however chances of missed injuries with this technique 
is there.9,10 

Classification and Management 

Contusions 

Majority of bladder injuries (67%) consist of contusions 
rather than rupture2. Bladder contusion is the diagnosis 
given to trauma patients with hematuria who have no 
evidence of urethral or renal injury and in whom results 
of cystography are normal. These self-limiting injuries 
require no specific therapy1 

Extraperitoneal Injuries 

Extraperitoneal rupture of bladder was found alone in 
62% and in combination with intraperitoneal ruptures in 
another 12%4. . Extraperitoneal ruptures are thought to 
result from direct laceration, usually by bone spicules from 
the fractured pelvis 

Extraperitoneal bladder rupture can be managed with 
catheter drainage only3, Contraindications to such 
conservative management: being bone fragment 
projecting into the bladder (which is unlikely to heal), open 
pelvic fracture, and rectal perforation, laparotomy due to 
other visceral injuries. Further for the recurrent 
obstruction of the urinary catheter within 48 hours of 

F ig u re  3 : C ys to g ra p h y - - In tra p e ri to n ea l In jury  

injury, open repair should be done and a suprapubic tube 
placed.11,12 

In some cases, associated pelvic fractures require 
open reduction and plating by the orthopedic service. If 
open plating of the symphysis pubis is planned, the urology 
team should be alerted and the bladder repaired at the 
same time, through the same Pfannenstiel’s incision used 
by the orthopedicians as formal bladder repair is thought 
to decrease potential complications by approximately 
50%.3 

Intraperitoneal Injuries 

Intraperitoneal ruptures alone constitute 25% of all 
bladder injuries and are combined with extraperitoneal 
ruptures in another 12%4. Intraperitoneal ruptures 
commonly involve the dome suggesting that the bladder 
ruptures along the area of least resistance1. 

Intraperitoneal ruptures require open operative repair, 
with two-layer closure with absorbable suture and 
perivesical drain placement. There are several reasons 
for this approach: 

Postinjury Management - Follow-Up Cystography 

If extraperitoneal rupture has not been formally repaired, 
a cystogram is obtained at 10 to 14 days. When 
cystography shows no extravasation, the catheter is 
removed; if not, cystography is repeated at 21 days. 

If the bladder has been repaired, a cystogram is 
obtained 7 to 10 days after surgery 

Urethral Injuries 
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It is the urologist who has to share the burden of this 
ultimate disability with the patient when the thoracic, the 
abdominal, and even the orthopedic aspects are probably 
long forgotten. 

Posterior Urethra : Pelvic Fracture 

Urethral distraction injuries occur in 4% to 14% of pelvic 
fracture13. They are usually associated with bilateral pubic 
rami fractures (straddle fractures), especially when this 
pattern is seen with diastasis of the sacroiliac joint. 

Posterior urethral distraction injuries are mostly seen 
in males, however rarely in less than 2% they effect 
female patients.14 

In 10% patients bladder rupture is associated with 
urethral disruption, which can make the diagnosis of 
site of injury very difficult. 

As a catheter cannot be placed for cystography, 
and extravasated contrast from the urethral injury can 
mask further extravasation from an extraperitoneal 
bladder rupture2. Placing an open suprapubic tube (and 
thus inspecting the bladder directly) in cases of associated 
posterior urethral injury obviates this problem. 

Classification of Injury 

The locations of most posterior urethral distraction injuries 
are described with a three-part classification scheme first 
reported by Colapinto and McCallum (1977)13 

Type I: Urethral stretch injury 

Type II: Urethral disruption proximal to the 
genitourinary diaphragm 

Type III: Urethral disruption both proximal and distal 
to the genitourinary diaphragm 

Anterior urethra : Straddle/Penetrating In contrast 
to posterior urethral distraction, anterior injuries are most 
often isolated15. Majority of them are straddle injuries16 

and largely involve the bulbar urethra. 

Diagnosis 

Clinically, urethral disruption is heralded by the triad of 
blood at the urethral meatus, inability to urinate, and 
palpably full bladder.  Classic findings are seen in less 
than 50% of cases, urethral disruption is discovered only 
when a urethral catheter cannot be placed by the 
emergency department trauma team or when it is 
misplaced into pelvic hematoma. The amount of meatal 
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bleeding does not correlate with the severity of injury13 

When blood at the urethral meatus is discovered, 
obtain an retrograde urethrogram to rule out urethral 
injury. If findings are normal, a urethral catheter is placed. 
If a urethral injury is demonstrated, the patient is brought 
to the operating room for placement of a formal 
suprapubic urinary catheter, bladder exploration, and repair 
of bladder injuries if present. 

Type of Rupture -Complete/Partial. A partial 
disruption is noted when contrast material is seen to 
extravasate at the site of injury and at least a portion of it 
also passes through the prostatic urethra and into the 
bladder. Complete disruption demonstrates extravasation 
at the site of injury only 

Initial Management 

Primary Realignment - Originally, primary realignment 
meant immediate open repair by removing pelvic 
hematoma, dissecting tissue, and suturing the severed 
urethra under direct vision. However, now the term has 
come to mean immediate “indirect” or endoscopically 
assisted stenting of the distraction with a urethral catheter, 
without any pelvic dissection or sutures 11. This 
procedure can be completed quickly, with minimal 
morbidity. Open primary realignment for urethral 
distraction injuries is no longer recommended as it is 
associated with an unsatisfactory degree of impotence, 
incontinence17, stricture formation18 and operative blood 
loss. 

The associated injuries and the hemodynamic stability 
of the patient must be carefully considered before any 
type of initial realignment procedure is attempted. The 
polytrauma patient with life-threatening associated injuries 
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and severe pelvic fracture should not undergo an attempt 
at primary realignment 

Suprapubic Cystostomy and Delayed 
Reconstruction 

If the patient is unstable,only suprapubic tube is 
placed.19,20 Suprapubic cystostomy drainage should be 
maintained until the associated injuries have healed and 
the patient can be appropriately positioned for the 
reconstructive procedure. which may take from 3 to 12 
months.At 3 months, scar tissue at the urethral disruption 
site is stable and mature, indicating that a reconstructive 
procedure can be undertaken safely if the associated 
injuries are stabilized and the patient is ambulatory I 

Surgical Reconstruction: Open posterior urethroplasty 
through a perineal approach is the treatment of choice 
for significant urethral distraction injuries. In a minority 
of patients, the two distracted ends of the urethra will be 
so far apart that anastomosis is exceedingly difficult or, 
rarely, impossible. Pubectomy may be required in severe 
injuries with very long distraction or marked displacement 
of the prostate. 

Complications 

Impotence is found in 13% to 30% of patients with pelvic 
fracture and urethral distraction injury who are treated 
with early catheter placement only 11,21. A further 32% 
of patients in this population reported poorer erections 
after injury 22.An ejaculation, likely secondary to bladder 
neck scarring, is found in 15% of urethral distraction injury 
patients 21. 

Incontinence Most patients with significant urethral 
distraction injury also have injury to the external (striated) 
sphincter. Presumably, continence is then provided by 
the bladder neck 15. Accordingly, patients with open 
bladder neck before urethroplasty have a significantly 
higher rate (53%) of incontinence. The overall rate of 
incontinence is low (2% to 4%) 20, 10% patients may 
have an areflexic bladder secondary to the original injury, 
resulting in the need for intermittent catheterization 19 A 
minority of patients (6%) complain of mild urge or stress 
incontinence. 

Stricture : 12% to 15% of patients develop stricture 
at the anastomotic site. These are managed 
endoscopically with direct-vision internal urethrotomy 22. 
Ultimately, patients treated with this approach have a 
97% success rate, and very few ever require repeat open 

urethroplasty. 

The predominant diagnostic goals in the patients of 
pelvic fracture with urological injuries is to: 

Algorithm for the management of major pelvic trauma 

1. Determine if urethral injury is present. If so, avoid 
urethral catheterization. 

2. Determine if the bladder is ruptured, and classify it 
as intraperitoneal (requiring exploration and repair) 
or extraperitoneal (usually managed by bladder 
drainage alone). 

3. Determine if renal injuries are associated and if these 
require surgical exploration 
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Review Article 

Bronchial asthma in pregnancy: a relook 

Namita Grover*, Manpreet Singh** 
*Department of Obstetrics and Gynaecology, ESIC Model Hospital, Baddi , H.P, India 
**Department of Anaesthesiology and Intensive Care, Government Medical College and Hospital, Sector 32, 
Chandigarh, India 

Bronchial asthma occurs in approximately 4% of all 
pregnancies, typically occurring as a preexisting 
comorbidity.1As the most common respiratory disorder 
to complicate pregnancy, asthma represents a significant 
public health issue. Adequate asthma treatment and 
careful management is the key to a successful pregnancy 
outcome for mothers and babies. At least 8% of women 
in antenatal clinics in United Kingdom having asthma. 
Increases in asthma prevalence have also been reported 
in the United States2 from around 3% to more than 8% 
since 1994. 

Asthma is a common and potentially serious medical 
problem to complicate pregnancy. Studies have shown 
that pregnant asthmatic women have an increased risk 
of adverse perinatal outcomes whereas controlled asthma 
is associated with reduced risks  .3 It is a complex 
syndrome with many clinical phenotypes in both adults 
and children. Its major characteristics include a variable 
degree of flow obstruction, bronchial hyper-
responsiveness, and airway inflammation. For many 
patients, the disease has its roots in infancy, and both 
genetic factors (atopy) and environmental factors 
(viruses, allergens, and occupational exposures) contribute 
to its inception and evolution.4 

This chronic inflammatory disorder of the airways 
exhibit many cells and cellular elements, in particular, mast 
cells, eosinophils, T lymphocytes, macrophages, 
neutrophils, and epithelial cells.5 

Most women with asthma experience a change in 
their disease control while pregnant. One third of all 
pregnant patients improve and one third get worsened.6,7 
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These changes are unpredictable from woman to woman 
and from pregnancy to pregnancy, necessitating careful 
regular review of asthma during pregnancy. In the 1980s, 
subjective questionnaires completed by a large prospective 
cohort of 330 pregnant women in the United States 
provided evidence of “one-third hypothesis,” indicating 
that among women who rated their asthma as having 
worsened, symptoms of wheeze and sleep and activity 
limitation due to asthma were significantly increased 
between 25 and 32 weeks’ gestation.7 

The first asthma guidelines were published in the mid-
1980s when asthma became a recognized public health 
problem in many countries. The Global Initiative on 
Asthma (GINA) was launched in 1995 as a collaborative 
effort between the NHLBI and the World Health 
Organization (WHO). Clinical guidelines are 
systematically developed statements designed to help 
practitioners and patients make decisions regarding the 
appropriate health care for speciûc circumstances  .8 

Guidelines have been existed for decades and hundreds 
have been published for many diseases including asthma 
and allergic rhinitis. Clinicians are being inundated by a 
tidal wave of guidelines. The goal of guidelines is their 
wide dissemination within the medical community to all 
health care professionals and patients in order to improve 
patients care. The potential beneûts, limitations and harms 
of clinical guidelines should be weighed.9 Guidelines need 
constant updating and revision in order to follow the 
scientiûc evidence. 

A historical cohort of almost 25,000 pregnant females 
in Canada found a significant association between 
pregnancy induced hypertension (PIH) and asthma, which 
was treated with ICS during pregnancy 10. Of the 1,435 
females identified with a history of asthma, only 136 were 
considered to have asthma during pregnancy, as defined 
by requiring treatment. The association between asthma 
history and PIH was not significant even after adjusting 
for confounders. Those females treated for asthma might 
have suffered from more severe disease, but the role of 
disease severity and ICS treatment in leading to PIH 
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could not be separated. 

Pathophysiologic mechanisms in the 
development of airway inflammation 

Inflammation has a central role in the pathophysiology 
of asthma. Airway inflammation involves an interaction 
of many cell types and multiple mediators with the 
airways that eventually results in the characteristic 
pathophysiological features of the disease: bronchial 
inflammation and airflow limitation that result in recurrent 
episodes of cough,wheeze, and shortness of breath. The 
processes by which these interactive events occur and 
lead to clinical asthma are still under investigation. 
Moreover, although distinct phenotypes of asthma exist 
(e.g., intermittent, persistent, exercise-associated, aspirin-
sensitive, or severe asthma), airway inflammation remains 
a consistent pattern. The pattern of airway inflammation 
in asthma, however, does not necessarily vary depending 
upon disease severity, persistence,and duration of disease. 
The cellular profile and the response of the structural 
cells in asthma are quite consistent. 

Inflammatory Cells 

Lymphocytes. An increased understanding of the 
development and regulation of airway inflammation in 
asthma followed the discovery and description of 
subpopulations of lymphocytes, T helper 1 cells 
and T helper 2 cells (Th1 and Th2), with distinct 
inflammatory mediator profiles and effects on airway 
function . After the discovery of these distinct lymphocyte 
subpopulations in animal models of allergic inflammation, 
evidence emerged that, in human asthma, a shift, or 
predilection, toward the Th2-cytokine profile resulted in 
the eosinophilic inflammation characteristic of asthma. 
In addition, generation of Th2 cytokines (e.g., interleukin-
4 (IL-4), IL-5, and IL-13) could also explain the 
overproduction of IgE, presence of eosinophils, and 
development of airway hyperresponsiveness. There may 
be a reduction in a subgroup of lymphocytes, regulatory 
T cells, which normally inhibit Th2 cells, as well as an 
increase in natural killer (NK) cells that release large 
amounts of Th1 and Th2 cytokines . T lymphocytes, 
along with other airway resident cells, also can determine 
the development and degree of airway remodeling. 
Although it is an oversimplification of a complex process 
to describe asthma as a Th2 disease,recognizing the 
importance of n families of cytokines and chemokines 
has advanced our understanding of the development of 
airway inflammation. 

Mast cells- Activation of mucosal mast cells releases 
bronchoconstrictor mediators (histamine, cysteinyl-
leukotrienes, prostaglandin D.Although allergen activation 
occurs through high-affinity IgE receptors and is likely 
the most relevant reaction, sensitized mast cells also may 
be activated by osmotic stimuli to account for exercise-
induced bronchospasm (EIB). Increased numbers of 
mast cells in airway smooth muscle may be linked to 
airway hyperresponsiveness. Mast cells also can release 
a large number of cytokines to change the airway 
environment and promote inflammation even though 
exposure to allergens is limited. 

Eosinophils- Increased numbers of eosinophils exist in 
the airways of most, but not all, persons who have 
asthma.These cells contain inflammatory enzymes, 
generate leukotrienes, and express a wide variety of pro-
inflammatory cytokines. Increases in eosinophils often 
correlate with greater asthma severity. In addition, 
numerous studies show that treating asthma with 
corticosteroids reduces circulating and airway eosinophils 
in parallel with clinical improvement. However, the role 
and contribution of eosinophils to asthma is undergoing a 
reevaluation based on studies with an anti-IL-5 treatment 
that has significantly reduced eosinophils but did not affect 
asthma control . Therefore, although the eosinophil may 
not be the only primary effector cell in asthma, it likely 
has a distinct role in different phases of the disease. 

Neutrophils: Neutrophils are increased in the airways 
and sputum of persons who have severe asthma, during 
acute exacerbations, and in the presence of smoking. 
Their pathophysiological role remains uncertain; they may 
be a determinant of a lack of response to corticosteroid 
treatment. The regulation of neutrophil recruitment, 
activation, and alteration in lung function is still under 
study, but leukotriene B may contribute to these processes 

Dendritic cells: These cells function as key antigen-
presenting cells that interact with allergens from the 
airway surface and then migrate to regional lymph nodes 
to interact with regulatory cells and ultimately to stimulate 
Th2 cell production from naïve T cells. 

Macrophages. Macrophages are the most numerous 
cells in the airways and also can be activated by allergens 
through low-affinity IgE receptors to release 
inflammatory mediators and cytokines that amplify the 
inflammatory response. 

Resident cells of the airway. Airway smooth muscle 
is not only a target of the asthma response (by undergoing 
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contraction to produce airflow obstruction) but also 
contributes to it (via the production of its own family of 
pro-inflammatory mediators). As a consequence of 
airway inflammation and the generation of growth factors, 
the airway smooth muscle cell can undergo proliferation, 
activation, contraction, and hypertrophy—events that can 
influence airway dysfunction of asthma. 

Epithelial cells. Airway epithelium is another airway 
lining cell critically involved in asthma. 

The generation of inflammatory mediators, 
recruitment and activation of inflammatory cells, and 
infection by respiratory viruses can cause epithelial cells 
to produce more inflammatory mediators or to injure the 
epithelium itself. The repair process, following injury to 
the epithelium, may be abnormal in asthma, thus furthering 
the obstructive lesions that occur in asthma. 

Inflammatory Mediators 

Chemokines are important in recruitment of 
inflammatory cells into the airways and are mainly 
expressed in airway epithelial cells. Eotaxin is relatively 
selective for eosinophils, whereas thymus and activation-
regulated chemokines (TARCs) and macrophage-derived 
chemokines (MDCs) recruit Th2 cells. There is an 
increasing appreciation for the role this family of mediators 
has in orchestrating injury, repair, and many aspects of 
asthma. 

Cytokines direct and modify the inflammatory response 
in asthma and likely determine its severity. Th2-derived 
cytokines include IL-5, which is needed for eosinophil 
differentiation and survival, and IL-4 which is important 
for Th2 cell differentiation and with IL-13 is important 
for IgE formation. Key cytokines include IL-1á and tumor 
necrosis factor- (TNF- á), which amplify the inflammatory 
response, and granulocyte-macrophage colony-stimulating 
factor (GM-CSF), which prolongs eosinophil survival in 
airways. Recent studies of treatments directed toward 
single cytokines (e.g., monoclonal antibodies against IL-
5 or soluble IL-4 receptor) have not shown benefits in 
improving asthma outcomes. 

Cysteinyl-leukotrienes are potent bronchoconstrictors 
derived mainly from mast cells. They are the only 
mediator whose inhibition has been specifically associated 
with an improvement in lung function and asthma 
symptoms . Recent studies have also shown leukotriene 
B can contribute to the inflammatory process by 
recruitment of neutrophils. 

Nitric oxide (NO) is produced predominantly from the 
action of inducible NO synthase in airway epithelial cells; 
it is a potent vasodilator . Measurements of fractional 
exhaled NO (FeNO) may be useful for monitoring 
response to asthma treatment because of the purported 
association between FeNO and the presence of 
inflammation in asthma. 

Immunoglobulin E 

IgE is the antibody responsible for activation of allergic 
reactions and is important to the pathogenesis of allergic 
diseases and the development and persistence of 
inflammation. IgE attaches to cell surfaces via a specific 
high-affinity receptor. The mast cell has large numbers 
of IgE receptors; these, when activated by interaction 
with antigen, release a wide variety of mediators to initiate 
acute bronchospasm and also to release pro-inflammatory 
cytokines to perpetuate underlying airway inflammation. 
Other cells,basophils, dendritic cells, and lymphocytes also 
have high-affinity IgE receptors. The development of 
monoclonal antibodies against IgE has shown that the 
reduction of IgE is effective in asthma treatment . These 
clinical observations further support the importance of 
IgE to asthma. 

Implications of Inflammation for Therapy 

Recent scientific investigations have focused on 
translating the increased understanding of the 
inflammatory processes in asthma into therapies targeted 
at interrupting these processes. 

Some investigations have yielded promising results, 
such as the development leukotriene modifiers and anti-
IgE monoclonal antibody therapy. Other studies, such as 
those directed at IL-4 or IL-5 cytokines, underscore the 
relevance of multiple factors regulating inflammation in 
asthma and the redundancy of these processes. All of 
these clinical studies also indicate that phenotypes of 
asthma exist, and these phenotypes may have very specific 
patterns of inflammation that require different treatment 
approaches. Current studies are investigating novel 
therapies targeted at the cytokines, chemokines, and 
inflammatory cells farther upstream in the inflammatory 
process. For example, drugs designed to inhibit the Th2 
inflammatory pathway may cause a broad spectrum of 
effects such as airway hyperresponsiveness and mucus 
hypersecretion. Further research into the mechanisms 
responsible for the varying asthma phenotypes and 
appropriately targeted therapy may enable improved 
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Table  1 
Respiratory changes in pregnant patients 

Physiological Parameter Normal value Changes during pregnancy 

Tidal Volume 0.5 L 0.55 L at 8-11 weeks 
0.60 L by 36-39 weeks 

Minute Ventilation 6 L/minute 7.7 L at 8-11 weeks 
9.2 L by 36- 39 weeks 

O2 Consumption Increases about 20% 

CO2 Production Increases by 34% at last trimester 

Total Lung Capacity 4.2 L Decreases by 4-6% 

Residual Lung Volume 1.1 L Declines 

Functional Residual Capacity 1.2 L PaO2 Declines 

ABG Value- pH 7.38-7.42 pH 7.42-7.47 
PaO2 - 95±5 mm Hg PaCO2- 38-42 mmHg 
PaO2- - 90 mm Hg. PaCO2- 25-32 mmHg 

control for all manifestations of asthma, and, perhaps, 
prevention of disease progression. 

Pathogenesis 

What initiates the inflammatory process in the first place 
and makes some persons susceptible to its effects is an 
area of active investigation. There is not yet a definitive 
answer to this question, but new observations suggest 
that the origins of asthma primarily occur early in life. 

The expression of asthma is a complex, interactive 
process that depends on the interplay between two major 
factors—host factors (particularly genetics) and 
environmental exposures that occur at a crucial time in 
the development of the immune system. 

Effect of Pregnancy on Asthma 

Maternal hyperventilation occurs from increasing 
concentration of progesterone without a corresponding 
change in respiratory rate. Various changes in respiratory 
parameters which occur during pregnancy have been 
shown in table 1. Pregnancy has variable effects on 
asthma.About 28% of pregnant asthmatics improve. 33% 
remain unchanged and 35% deteriorate usually between 
24 and 36 weeks of gestation.Asthma symptoms improve 
during the last four weeks (37 to 40 weeks) 1. 

During labour and delivery, only 10% of asthmatics 
report symptoms and only half of those require treatment. 

During post partum period, the severity of asthma reverts 
to it’s pre pregnancy level in 75% asthmatics. In 
subsequent pregnancies, the severity of asthma tends to 
be the same as in previous pregnancy. Severe asthmatics 
are most likely to experience a worsening of symptoms 
during pregnancy, while mild asthmatics are likely to 
improve. However, absence of expected decrease in IgE 
concentration during pregnancy is one of the predictor 
that asthma may worsen during pregnancy. 

Factors that may improve Asthma during pregnancy 

Following features may improve asthma during 
pregnancy11 

• Progesterone mediated bronchodilation. 

• Estrogen or progesterone mediated potentiation of 
beta-adrenergic bronchodilation. 

• Decreased plasma histamine-mediated broncho-
constriction. 

• Pulmonary effect of increased serum free cortisol. 

• Glucorticosteroid-mediated increased beta  -
adrenergic responsiveness. 

• Prostaglandin E mediated bronchodilation. 

• Atrial natriuretic factor-induced bronchodilation. 
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• Increased half life or decreased protein binding of 
endogeous or exogenous bronchodilator. 

Factors that may worsen asthma during pregnancy 

• Pulmonary refractoriness to cortisol effects because 
of competitive binding to glucocorticoid receptors by 
progesterone, aldosterone or deoxycorticosterone. 

• Prostaglandin F alpha mediated bronchoconstriction. 

• Decreased functional residual capacity of lung 

• Increased plasma basic protein reacting the lung 

• Increased viral or bacterial respiratory infection  -
triggered asthma 

• Increased gastrooesophageal reflux - induced asthma 

• Increased Stress 

• Reduced PaCO2 

Majority of effects are related to changing hormonal 
level in pregnant woman. The interaction of these 
mechanisms is undoubtedly complex. For example, the 
levels of free cortisol may improve asthma symptoms 
while this effect may be counterbalanced by the 
pregnancy related increase in serum progresterone, 
aldosterone and deoxy-corticosterone. Asthmatics with 
improved symptoms during pregnancy, the balance 
between thesel hormones may be tipped toward free 
cortisol, while the opposite occurs in those whose 
symptoms worsen. Improvement in symptoms during 
the last four weeks of pregnancy and the lack of symptoms 
during labour coincides with the highest level of free 
cortisol. 

Effect of asthma on pregnancy outcome 

In most women asthma has no effect on the outcome of 
pregnancy. However uncontrolled asthma may lead to 
increase in pre-term birth, low birth weight, neonatal 
seizure, transient tachypnoea of newborn, neonatal 
hypoglycaemia. Uncontrolled asthma can also lead to 
higher rates of pregnancy induced hypertension or 
preeclampsia and Caesarean section, hyperglycemia. 
vaginal haemorrhage, premature rupture of membrane. 

Monitoring of asthmatic women during pregnancy 

Classification of asthma has been described in GINA 
Guidelines. Pregnant women should be monitored in 
following ways: 

• Office spirometry at each visit preferably at every 
4-6 weeks. 

• Peak expiratory flow rate be measured with peak 
flow metres daily especially for those who are on 
medication for asthma 

• Peak flow rate should be taken on admission to labour 
delivery unit and then every 12 hours. 

• If asthma symptoms develop, peak flow rates should 
be measured after treatments to see adequacy of 
response. 

• I.V. fluids may be necessary to ensure the mother’s 
proper hydration. 

• Adequate analgesia will limit the risk of bronchospasm. 

Differential diagnosis 

The pregnant patient with bronchial asthma is to be 
differentiated from 

1. Physiologic dyspnoea of pregnancy 

2. Pulmonary Embolism 

3. Pulmonary edema 

4. Airway obstruction 

5. Peripartum cardiomyopathy 

6. Congestive heart failure 

7. Amniotic fluid embolism 

Indicators of good control of asthma 

• Active without experiencing any asthma 
symptoms. 

• Sleeping through the night, and not waking due to 
asthma symptoms. 

• Attaining her personal best peak flow reading. 

Monitoring Fetus 

Ultrasound: To detect early indication of fetal distress. 

Asthma management during pregnancy 

Avoidance of asthma triggers: Various risk factors which 
may precipitate asthma should be avoided as under : 

1. Avoidance of pollens, moulds, pet dander, house dust 
mites and cockroaches. 
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2. Avoidance of substances like paints, chemical fumes, 
strong odours & environmental pollution. 

3. Remove allergy causing pets or animals at home or 
work place. 

4. Avoid Acetyl Salicylic Acid (ASA) products and 
P-blockers. 

5. Cessation of smoking - A pregnant women who 
smokes runs a higher risk of a severe asthma episode. 
This could also seriously reduce the oxygen supply 
to the fetus, especially if the blood of the fetus already 
contains a large amount of carbon monoxide from 
cigarette smoke. 

6. Avoidance of routine skin testing to identify allergens 
due to potential risk of systemic reaction. 

7. Immunotherapy may be safely continued, if already 
receiving injections, but initiation of immunotherapy 
is not recommended. 

Principles of Drug Therapy 

Inhaled therapy is better than oral therapy because oral 
therapy may produce systemic side effects during long 
term therapy: 

1.  Active asthma control to be achieved by making 
changes in medication during planning of pregnancy 
i.e. prior to conception, if possible. Use minimum dose 
necessary to control symptoms to avoid fetal hypoxia. 
Dosages should be decreased, if asthma improves 
during pregnancy. 

2.  Inhaled Beta2-agonist are considered safe. Due to 
risk of congenital malformation, parenteral 
epinephrine should be avoided during early stage of 
pregnancy. Systemic beta agonist should be avoided 
near labour as they may inhibit or prolong labour. 

3.  Dosages of theophylline may be adjusted due to 
changing pharmacokinetics as pregnancy progresses 
and it crosses the placenta and may cause jitteriness 
in the newborn. 

4.  If oral steroids are required for asthma control, 
prednisolone and methyl prednisolone are the 
preferred preparations since they cross the placenta 
poorly. Try to minimise the dosage and duration of 
oral corticosteroid and alternate day dosing be 
preferred over daily dosing. 

According to global initiative for asthma 

Classification of asthma severity and stepwise asthma 
management should be done. 

Management During Labour: Acute attacks of 
asthma are very rare in labour due to endogenous steroid 
production. In women receiving oral steroid,there is a 
theoretical risk of maternal hypothalamic -pituitary-adrenal 
axis suppression. Women with asthma may safely use all 
forms of pain relief in labour but should be asked about 
any known sensitivity to aspirin or NSAIDS before using 
these drugs for pain relief 12. 

Following precautions/steps should be undertaken 
during labour. 

1. Advise women that acute asthma is rare in labour. 

2. Advise women to continue their usual asthma 
medications in labour. 

3. In absence of acute severe asthma, reserve 
caesarean section for usual obstetric indications 

4. If anaesthesia is required, regional (epidural) 
blockade is preferred to general anaesthesia in 
women with asthma. 

5. PGE2 is safe for induction of labour as it has got 
some bronchodilator effect. 

6. Use prostaglandin F2alpha with extreme caution in 
women with asthma because of the risk of inducing 
bronchoconstriction. 

7. MgSO4 is drug of Choice for treating preterm labour 

8. Women receiving oral steroid (prednisolone) at a dose 
exceeding 7.5 mg per day for more than two weeks 
prior to delivery should receive parenteral 
hydrocortisone 100 mg 6-8 hourly 

9. Oxytocin is safe for labour induction. 

10.  Elective caesarean section is more with severe 
asthma and should be done with close cooperation 
of respiratory physician, obstetrician and anaesthetist. 

Q How should asthma management be approached in 
pregnancy? 

While most women with asthma have disease of mild 
severity,changes in disease status are to be expected 
during pregnancy. The NAEPP report indicates that 
individual treatment plans are required to address specific 
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circumstances and patient needs, and that self-
management of asthma is an important component of 
overall management.12 It is important that changes in lung 
function and asthma control are detected early. Women 
should receive education about the use of regular peak 
flow monitoring at home, and they should be provided 
with a written asthma action plan outlining how to respond 
to changes in their asthma and when to seek medical 
advice.12 An Australian study found that pregnant women 
with asthma have poor asthma skills and knowledge.13 

At the beginning of pregnancy, 40% of women self-
reported nonadherence to ICS medication, 16% had 
inadequate inhaler technique, and 42% had inadequate 
knowledge about their asthma medications.13 Regular 
peak flow monitoring was performed by 3%, and 15% 
had a written action plan.13 Asthma self management 
education during pregnancy was subsequently provided 
in an antenatal clinic setting, contributing to an 
improvement in skills among pregnant women. During 
the 30- to 60- minute session with an asthma educator, 
women received education about asthma control and 
assessment of management skills, including trigger 
avoidance, smoking cessation, inhaler technique, and 
medication adherence. Women assessed as unstable and 
requiring medical review were referred to their primary 
care physician or to a respiratory physician for review. 
An individualized written action plan was provided. 
Asthma education during pregnancy was associated with 
significant improvements in all aspects of self-
management as well as a significant increase in ICS use 
in women with moderate and severe asthma.14 Women 
with severe asthma also reported fewer nighttime asthma 
symptoms and less use of reliever medications after 
receiving education.14 Pregnant women with asthma have 
a need for further education, information, and 
selfmanagement skills. Few women report discussing 
their concerns about medications with their physician. A 
multidisciplinary approach to prenatal and asthma care 
may benefit pregnant women, and is recommended.12 

Recent studies have proposed that nurses and midwives 
have key roles to play in educating pregnant women with 
asthma, in culturally sensitive ways, which will empower 
them to alter their behaviour and make lifestyle changes 
that control asthma symptoms.Significant deficiencies in 
asthma knowledge and self-management skills among 
pregnant women might be greatly improved by asthma 
education, potentially leading to better asthma control and 
improved fetal outcomes. 

To conclude,asthma is a highly prevalent medical 
problem during pregnancy. Exacerbations of asthma or 
poorly controlled disease can increase the risk of adverse 
perinatal outcomes, which may influence future health. 
Well-controlled asthma during pregnancy is not 
considered to be a significant risk to the baby, and regular 
monitoring of maternal asthma throughout pregnancy is 
recommended. By controlling asthma and preventing 
severe exacerbation, ICS may provide protection against 
adverse outcomes. Improvements in asthma management 
that address health behaviour issues such as maternal 
smoking, poor self-management skills, and non-adherence 
to medication will be important in improving perinatal 
outcomes for women with asthma. 
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Review Article 

Flupirtine- a new drug at a glance 

Ashish Kulshrestha 
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ABSTRACT 

Flupirtine is a non-opioid centrally-acting analgesic drug with a unique mechanism of action of indirectly inhibiting N-
methyl-D-aspartate (NMDA) receptors thus imparting analgesic as well as muscle relaxant properties. It has a very 
favourable tolerability profile with meagre side-effects. It has been found to be equally effective but better tolerated 
when compared to other conventional analgesics in various pain states like postoperative pain, musculoskeletal pain 
and chronic neurogenic pain. 

Key Words: flupirtine; muscle relaxant; chronic pain; 
musculoskeletal pain; headache 

INTRODUCTION 

Pain is considered to be a signal of underlying disease 
and is the most miserable symptom of disease 
presentation. The pharmacological intervention is 
considered to be the first line therapy in most of the 
disease states. There are numerous drugs available with 
different degrees of pain relief. Flupirtine is a newer 
centrally-acting non-opioid analgesic with N-methyl-D-
aspartate (NMDA) receptor antagonism and is useful in 
pain states which require a non-sedating analgesic. 

PHARMACODYNAMICS 

Flupirtine is a triaminopyridine derivative with a chemical 
structure of 2-amino-3-ethoxy-carbonylamino-6-4-fluoro-
benzylamino-pyridine first synthesized in 1980s in 
Germany. 1 It acts by an indirect antagonism of NMDA 
receptors by opening of potassium channels thus causing 
hyperpolarisation of neuronal membrane and inhibiting 
the propagation of pain impulses, thus it is also termed as 
Selective Neuronal Potassium Channel Opener 
(SNEPCO).2 It also has muscle relaxation property by 
inhibition of NMDA receptor mediated spinal polysynaptic 
flexor reflex. 

It is also found to inhibit NMDA and glutamate 
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induced increase in intracellular calcium levels in neuronal 
cells which is responsible for apoptosis and thus is 
considered Neuroprotective.3 

PHARMACOKINETICS 

Flupirtine is completely absorbed from gastrointestinal 
tract with a bioavailability of 90% by oral and 70% by 
rectal route. It is water soluble, 80-84% bound to human 
albumin, has large volume of distribution and has a half-
life of 6.5 hours. It is metabolised in liver by acetylation 
into two compounds which retain about 20-30% of the 
activity of parent compound. It is finally conjugated with 
glycine to form inactive compounds which are excreted 
in urine (72%) and in feces (18%).4 

Flupirtine potentiates the anticoagulation effect of 
warfarin when used concomitantly by displacement from 
its protein-binding site. Alcohol and other sedatives 
potentiate the dizziness caused by flupirtine. 

Its safety in pregnant, lactating women and children 
less than 6 years of age has not been established and the 
doses have to be reduced to about 50% in elderly, renal 
and hepatic impairment. 

DOSAGES 

Flupirtine is available in 50 and 100 mg of oral formulations 
and rectal suppositories. Adult dose is 300-400 mg per 
day in 3-4 divided doses while the dose in children is 150-
200 mg per day in 3-4 divided doses. Drug Controller 
General of India has approved flupirtine in India for use 
in acute and chronic pain states. 

INDICATIONS 
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Musculoskeletal Pain 

Flupirtine, in various studies, have been found to be more 
efficacious than placebo and equally efficacious to other 
analgesics like tramadol and diclofenac with less 
side-effects in low back pain as well as postoperative 
pain. 5, 6 

Headache and Migraine 

Flupirtine has been found to have a better response in 
the treatment of chronic tension headache as campared 
to paracetamol in acute migrainous attacks. 7 

Neurogenic and Cancer pain 

Flupirtine in combination with opioids have been found to 
be more efficacious in reducing the cancer related 
neuropathic pain without increase in side-effects.8 

Fibromyalgia 

Flupirtine has been found to be effective in reducing pain 
in fibromyalgia patients and thus US FDA has approved 
a randomized, double-blinded, placebo-controlled, phase 
II clinical trial of flupirtine in fibromyalgia syndrome. 9 

ADVERSE-EFFECTS 

The most common of the side-effects seen are dizziness 
(11%), drowsiness (9%), pruritus (9%), dry mouth and 
gastric fullness (5%), nausea and muscle tremor (2%). 
Other less common side-effects includes heart burn, 
disturbed sleep and fatigue. Rare adverse-effects include 
raised transaminases, drug induced hepatitis, restlessness 
and nervousness. 

CONTRAINDICATIONS 

Flupirtine should be avoided in patients with hepatic 
encephalopathy, cholestasis, chronic alcohol abuse, 
primary biliary cirrhosis and myasthenia gravis. 

CONCLUSION 

In conclusion, flupirtine is a newer non-opioid, non 
NSAID, centrally-acting drug with a lot of potential 
application in various pain states like musculoskeletal pain, 
acute postoperative pain, chronic neuropathic pain and 
fibromyalgia syndrome. It also has potential 
neuroprotective and antioxidant properties which may be 
helpful in various neurodegenerating diseases. It is well 
tolerated orally and has infrequent side-effects. It is 
already in use in European countries for over two decades 
and is under consideration by US FDA. However, further 
clinical studies are required for its empiric and global use 
in pain states. 
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Original Article 

Deflazacort versus Prednisolone for bronchial asthma: A systematic review 

Kana Ram Jat 

Assistant Professor 

Department of Pediatrics, Government Medical College and Hospital, Sector-32, Chandigarh-160030, India 

ABSTRACT 

Deflazacort (DFZ), an oxazoline derivative of prednisolone has been used in many pediatric and adult conditions and 
claimed to be equipotent to prednisolone with fewer side effects. The objective of this systematic review is to 
evaluate the efficacy and safety of deflazacort as compared to prednisolone/other steroids in patients with bronchial 
asthma. Published literature on the subject was searched in PubMed and Cochrane library up to 30th September 
2012. There is scarcity of literature on efficacy and safety of DFZ as compared to conventional steroids in 
patients with asthma. The available limited literature suggests that DFZ appears to be as effective as prednisolone in 
acute asthma but it is difficult to compare side effects. Well-designed larger randomized clinical trials, especially in 
severe persistent asthma where oral steroids are used for prolonged period, are needed to clarify whether there is 
place for DFZ in patients who develop, or are at risk of, metabolic unwanted adverse effects with established 
corticosteroids. 

Key Words: Deflazacort; prednisolone; asthma. 

INTRODUCTION 

Asthma is one of the most common chronic inflammatory 
conditions both in children and adults. Corticosteroids are 
mainstay treatment for asthma. While anti-inflammatory 
effects of corticosteroids are inseparable from their 
metabolic effects, the goal of corticosteroid therapy is to 
obtain maximum clinical benefit with minimum adverse 
effects. Deflazacort (DFZ), an oxazoline derivative of 
prednisolone with anti- inflammatory and immuno-
suppressive activity, first became available in 1969.1 The 
potency ratio of DFZ vs. prednisolone is estimated to be 
1.28 (6 mg of DFZ : 5 mg prednisolone).2 DFZ is well 
absorbed after oral administration and converted to an 
active metabolite (DFZ 21-OH) by plasma esterases. 
Peak plasma concentrations are achieved in 1.5-2 h and 
elimination plasma half-life is 1.1-1.9 h. It is 40% protein-
bound and is mainly (70%) excreted via the kidneys. Fecal 
excretion contributes to 30% of drug elimination. It has 
no affinity for transcortin (corticosteroid-binding-
globulin).3 The DFZ is found to be equipotent or superior 
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as compared to prednisolone with favourable side effects 
profile in many inflammatory condititions e.g. Duchenne 
Muscular Dystrophy4,5, nephrotic syndrome6,7, juvenile 
idiopathic arthritis8, renal transplantation9-11, hematological 
disorders (non-Hodgkin’s lymphoma, idiopathic 
thrombocytopenic purpura etc)12, drug-resistant 
epilepsies13 and type 1 autoimmune hepatitis.14 Bronchial 
asthma, being an inflammatory condition, should also 
have similar effects of DFZ. 

The objective of the review is to assess the efficacy 
and safety (outcome) of deflazacort (intervention) as 
compared to prednisolone/other steroids (comparison) in 
patients with bronchial asthma (population). 

METHODS 

Published studies related to review question, as stated 
above, were searched in PubMed and Cochrane library. 
The key words for PubMed search included ‘deflazacort 
AND asthma’ with no limitations. The key words for 
Cochrane library search included ‘deflazacort and 
asthma’. Last search was performed on 30th September 
2012. The retrieved studied were screened for eligibility 
of inclusion in systematic review. Inclusion criteria 
included: randomized control trials (RCT) in patients with 
asthma comparing the efficacy and/or side effects of 
DFZ with prednisolone/other steroids. Subgroup analysis 
for adults and children (< 18 years of age) was planned 
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if sufficient studies available. Data were extracted from 
eligible studies related to population, methodology of study, 
intervention, risk of bias, outcome (symptoms and 
pulmonary functions, adverse effects) and funding. 

RESULTS 

PubMed search revealed 20 results. Out of these 18 were 
excluded (17 not relevant, one was review article) and 
two studies were included for review.15,16 Search of 
Cochrane library revealed 11 results. Seven were excluded 
(six results were duplicate from PubMed and one 
search result was not relevant). Two results17,18 were 
presented at conference and neither abstract nor full text 
were available, therefore it was no possible to decide 
eligibility for inclusion in review.The remaining two articles 
in Cochrane library were duplicate of one study19 that 
was included in review. Overall, three studies15,16,19 were 
included for review. Out of these, only abstracts were 
available for two studies.16,19. Meta-analysis was no 
performed because of small number of studies. The study 
by Gartner et al15 was conducted in pediatric age group 
whereas rest of two studies16,19 were conducted in adults. 
All of three trials compared deflazacort to prednisolone/ 
other steroid for acute exacerbation of asthma. Gartner 
et al15 compared seven day course of DFZ (1.5 mg/kg) 
versus prednisolone (1 mg/kg) in 54 children aged 6-14 
years with acute moderate asthma. Authors did not 
mention the method of randomization and allocation 
concealment. The trial was open labelled. Authors 
performed per protocol analysis for 51 patients as three 
patients did not complete the study (two in prednisolone 
group and one in deflazacort group).15 The baseline 
characteristics were similar in both groups. Patients were 
evaluated at the start of treatment (visit 1), on day  2 
(visit 2) and on day 7 (visit 3). The primary outcome 
measure; forced expiratory volume in 1 second (FEV1) 
improved significantly in both groups with +22.2 % and 
+26.5 % (p < 0.05) on visit 2 and +33.2 % and +32.5 % 
(p < 0.05) on visit 3 as compared to baseline in DFZ and 
prednisolone group respectively. Secondary outcome 
measures; pulmonary symptom score index and peak 
expiratory flow rate (PEFR) improved significantly from 
baseline in both groups without significant differences 
between the groups. Hospitalization rate and use of rescue 
beta2-agonists were also similar in both groups. No 
adverse effects were reported in any patient. 

Chapela  R16 compared the efficacy of deflazacort 
and prednisone in acute severe asthma in adults and both 
were equally effective. Debelic et al19 compared 

deflazacort (60 mg daily) and methylprednisolone (40 mg 
daily) in double-blind randomised controlled parallel 
multicentric study in 53 adult patients (25-71 years). The 
FEV1 value and clinical symptoms improved significantly 
from baseline in both groups without significant difference 
between the groups. 

DISCUSSION 

The small single RCT in children with high risk of bias 
showed equal efficacy of DFZ as compared to 
prednisolone in moderate exacerbation of asthma. 
Equipotent dose of DFZ, as compared to prednisolone, 
used in this study (1.5:1.0) was higher than claimed 
equipotent dose (1.2:1.0) in most of the studies (2,7). The 
two RCTs in adults also showed equal efficacy of DFZ 
as compared to conventional steroids in acute 
exacerbation of asthma. 

Although equipotent potent of DFZ to prednisolone 
is said to be 1.2:1, few studies have raised question over 
it.As per a study by Saviola et al20, the correct equivalence 
ratio of DFZ to methylprednisolone is 1.875:1, and of 
DFZ to prednisolone 1.5:1 for adult male inflammatory 
arthropathies. Another study by Babadjanova et al21 

highlights the difficulties of establishing equipotency ratios 
for glucocorticoids where following equipotent dose ratios 
(mg deflazacort: mg prednisolone) were found: osteocalcin 
suppression 1.54, cortisol suppression 2.27, suppression 
of eosinophils 1.14 and lymphocytes 2.77. Contrary to 
this, in an recent animal study, it was found that DFZ at 
the equivalent licensed dose (1.2:1.0) produced a stronger 
immunosuppressive effect both systemic and in brain 
tissue than prednisolone, but induced less neuronal 
damage.22 

There are some other studies, although not RCT, 
which may suggest some role of DFZ in asthma. In a 
study by Tosca et al23, eighteen children with moderate 
asthma (age range, 5 to 12 years), poorly controlled by 
high doses of inhaled corticosteroids, and chronic 
rhinosinusitis were treated with antibiotics, fluticasone 
propionate aqueous nasal spray and short course of oral 
DFZ and there was improvement in symptoms and 
respiratory function along with reduction in inflammatory 
cells and reversal of cytokine pattern from a Th2 toward 
a Th1 profile. Spinozzi et al24 reported, by using DFZ in 
12 patients (6 children and 6 adults), that allergen-specific, 
steroid-sensitive gamma delta T cells may be one of the 
cellular components involved in the airway inflammation 
that characterizes allergic bronchial asthma. In a study 
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by Capristo et al25, where investigators looked for 
corticosteroid-sparing effect of chromoglycate sodium 
and nedocromil in children with mild to moderate 
asthma, one child with high bronchial hyper-reactivity, 
assessed by provocation test with hypertonic solution, 
experienced a significant improvement after 2 weeks of 
therapy with Deflazacort (2 mg/kg/day) followed by 4 
months on combined treatment with nedrocromil 
sodium and budesonide. In a review on DFZ by Markham 
at el26 it was concluded that data were limited to draw 
any conclusions regarding the efficacy of deflazacort in 
severe asthma, but the drug has demonstrated efficacy 
for nephrotic syndrome, Duchenne dystrophy, systemic 
lupus erythematosus, uveitis and transplantation with 
favourable side effects profile as compared to 
prednisolone and/or methylprednisolone. In vitro, 
deflazacort was detected to be twice as potent as 
methylprednisolone in inhibiting the human epithelial cell 
conditioned media (HECM)-induced eosinophil  s 
urvival.27 

It is difficult to compare side effects of DFZ as 
compared to other steroids for bronchial asthma with 
available literature where DFZ was used for acute 
exacerbations only and for such a short period it is unlikely 
to have side effects. There were no studies which used 
DFZ in severe persistent asthma for longer duration. The 
available clinical trials in children in conditions other than 
asthma suggest that DFZ has some bone-sparing action 
as compared to prednisolone or methylprednisolone7,8-

10,28 and it had been associated with a lesser decline in 
the growth velocity and an improved stature after one to 
two years.8,9,29,30 Trials comparing deflazacort to 
prednisolone or methylprednisolone have suggested 
lesser adverse effects in DFZ group in conditions like 
Duchenne’s muscular dystrophy31,32, nephrotic 
syndrome7, Juvenile RheumatoidArthritis9 and post-renal 
transplant state.10,11,30 Wajchenberg et al33 suggested 
that deflazacort’s action in suppressing cortisol was 
confined to the pituitary while prednisolone was active 
on both, pituitary and adrenals in normal subjects. There 
should be no reason to have different side effects profile 
of DFZ in asthma as compared to other inflammatory 
conditions. 

CONCLUSION 

There is scarcity of trials comparing DFZ to other steroids 
in bronchial asthma. The available literature with poor 
quality trials suggest equal efficacy of DFZ as compared 
to other steroids in acute exacerbation of asthma, although 
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it is difficult to comment on side effects for such a short 
duration use Well-designed larger randomized clinical 
trials, especially in severe persistent asthma where oral 
steroids are used for prolonged period, are needed to 
clarify whether there is place for DFZ in patients who 
develop, or are at risk of, metabolic unwanted adverse 
effects with established corticosteroids. 
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ABSTRACT 

Sexual violence has been defined as any sexual act that is perpetrated against someone’s will. It is estimated that 1 in 
every 3 women worldwide is a victim of sexual assault. The present study was carried out to study and analyze the 
profile of sexual assault cases at a tertiary care hospital. Retrospective analysis of all medico-legal cases attending 
J.N. Medical College, Aligarh, India( from 2007-2010). Sexual assault cases accounted for 0.04 % of all medicolegal 
cases. Most of the crimes were committed by non-strangers. Almost half of the victims were younger than 10 years. 
Sexual assault is a crime of violence and aggression. There is a crying need to dispel many myths associated with it. 
A concerted and empathetic approach is required to help the victims overcome their trauma. Risk reduction interventions 
need to be investigated further in order to develop protocols which will enable women to prevent being sexually 
assaulted. 

Key Words: Rape; Sexual assault; Aggression; Perpetrator; Victim 

INTRODUCTION 

Global statistics estimate that one in every three women different cities shows New Delhi recording the 
is a victim of sexual violence. It implies that the disease maximum number of rapes in India. From 2008-2010, on 
burden of sexual violence is much more than any diseases an average at least one incident of rape had been 
that afflict women. 1 reported per day in New Delhi. In 2011, four hundred 

fifty three rapes were reported from Delhi earning for it 
Sexual violence is any sexual act that is perpetrated the dubious distinction of being called the “Rape Capital” 

on an individual against his/her will. It includes a range of of India. 5, 6 

offences including a completed nonconsensual sex act 
(i.e., rape), an attempted nonconsensual sex act, abusive Incidents of rape and sexual assault against foreign 
sexual contact (i.e., unwanted touching), and non-contact tourists have also shown an increasing trend in India. In 
sexual abuse (e.g., threatened sexual violence, light of several similar instances, Russia threatened the 
exhibitionism, verbal sexual harassment). 2 Indian government that it will issue an advisory and ask 

its citizens on a visit to India to take precautions and 
In 1998, the National Crime Records Bureau especially refrain from travelling to Goa.7 The US Bureau 

predicted that by 2010, the growth rate of crimes against of ConsularAffairs went a step ahead and issued a formal 
women would be higher than population growth rate. The warning for women not to travel alone in India.8 

official statistics have confirmed predictions, documenting The United Kingdom Foreign office also advises its 
a dramatic increase in the number of reported crimes nationals to take precautions in India.9 

against women. 3, 4 A comparative analysis of data from 
AIM OF THE STUDY 

Corresponding Author : The aim of the present study was to examine the total 
number sexual assault cases reported as medico-legal Dr Tamkin Khan 
cases in Obstetrics and Gynaecology, and to study the 

A-5, Medical Colony, AMU, Aligarh, UP, India profile of sexual assault cases. 

Journal of Medical College Chandigarh, 2012, Vol. 2, No.2 32  

PDF created with pdfFactory Pro trial version www.pdffactory.com 

http://www.pdffactory.com


        

  

      
      

       
       

      

  

         
            

         
   

       
         

       
    

         
       
      

         
         
 

      
       

      
        

       
         

   
          

      

     

                  

    

     

  

  

  

  

  

  

 

   

   

  

  

      

 

      
        

       
        

      
      

       
       

          
       

       
 

       
      

          
           

      

      
         

      
         

     

       
         

         
         
 

          
       

         
         

         
           

    

MATERIAL AND METHODS 

The study was a retrospective observational study 
conducted at J.N. Medical College, A.M.U., India. All 
medico-legal cases reporting to the hospital from 2007-
2010 were examined. The cases pertaining to Obstetrics 
and Gynaecology (OBG) were studied and classified. 

RESULTS (TABLE 1) 

Out of a total of 26,681 medico-legal cases reported over 
a period of 3 years, a total of 23 cases pertained to OBG 
i.e. [0.08%]. Of these only about half were because of a 
history of sexual assault. 

When we analyzed admissions to OBG we found 
that a total of 25,052 admissions were done in the 
department. The percentage of admissions due to sexual 
violence was a mere 0.09%. 

A total number of 11 cases of sexual assault were 
reported, 8 cases of Domestic Violence, 2 Septic 
Abortions and 2 cases of Medical Malpractice. 

Five victims were in the age bracket of 0-10 years, 4 
between 11-20 years, 1 between 21-30 years and 1 victim 
between 30-40years. 

Eighteen percent of perpetrators were under the 
influence of alcohol. But majority [82%] were not 
inebriated. 

Majority [81.8%] of assaults occurred at the 
residence of the victim. 18.2% of assaults occurred at 
other places. However, even these areas were nearby 
and known to the victim. The identity of perpetrator was 
known and familiar in 7 cases. Stranger rapes occurred 
in 4 cases. The use of weapon for intimidating the victim 
was not documented in any case of sexual assault. 

Table  1 

Depicts the details of all cases 

Observations Cases 

Number of cases Sexual assault 11 cases 

according to case 

profile 

Age group 

Domestic violence 

Septic abortion 

Medical malpractice 

0-10 years 

11-20 years 

21-30 years 

8 cases 

2 cases 

2 cases 

5 cases 

4 cases 

1 case 

31-40 years 1 case 

Alcohol intake inebriated 18% 

sober 82% 

Site of crime At home 81-8% 

Near from home 18.2% 

Perpetrator known Unknown 4 cases 

to victim Known 7 cases 

Use of weapon for None of the cases 

intimidating victim 

DISCUSSION 

It is well established that there is gross under reporting 
of cases of sexual assault. However, the statistics are 
staggering. Despite J.N. Medical College being a tertiary 
care centre, only 0.09% of total admissions in the 
department of Obstetrics and Gynaecology could be 
attributed to sexual violence. There are various reasons 
for under reporting. The fear of stigma associated 
with sexual assault and harassment by society remains 
the foremost of all. Besides, in some cases it is the 
fear of assailant, at times accusations of adultery, 
banishment from society and even forced marriage to 
the perpetrator. 

The law treats different forms of sexual violence 
differently and the penalties vary accordingly. However, 
the fears of victim remain similar. As a result, many forms 
of sexual violence are never reported at all. The law of 
many countries does not acknowledge marital rape. 

In April 2012, Tehelka did a sting operation across 
23 police stations in NCR region and came up with 
shocking testimonies from police officers. Nearly 57% 
of police officers believed that ‘real’ rape cases are rare 
and almost 70% involve consensual sex.10 

Rape myths are certain false beliefs about sexual 
assault that are widely rampant in society. The best way 
to approach them is to confront them honestly and frankly. 
Let us extrapolate the findings of the present study to 
bust some common rape myths. 

Myth No. 1: Rape is a crime of passion, happens to 
young, pretty, sexy women who are provocatively dressed 
and are of loose moral character. In the present study, 
almost half of the victims [45.5%] were less than 10 
years. 1/3rd of the victims [27.7%] were less than even 6 
years of age. It is a crime of violence. It should be 
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reiterated that rape is solely the responsibility of the rapist. 
Women and children are the vulnerable targets. It is 
opportunity that is the most critical factor in the causation 
of rape. 

Myth No. 2: Rapists are drunk and not in their senses. 
In the present study, almost 82% of the perpetrators were 
not drunk and had full command and control of their 
senses. 

Myth No. 3: Rape happens only in shady, poorly-lit or 
secluded places far away from the victim’s home. We 
observed that more than 80% of victims were raped at 
their residence. One of the reasons for this was that the 
culprit was known to the victim and had easy accessibility. 
Of the other 18% victims, all were raped in areas nearby 
their residence. 

Myth No. 4: A “real” rape involves a stranger, physical 
force and physical injury. We noted that 63.6% [7 cases] 
of rapes were done by non-strangers. No weapon was 
used in any case. NCRB data says that 97.44% of rapes 
were committed by men who were known to the victims. 
The conception of the rapist as an outsider is undeniably 
a myth. In Mumbai, in 2012, of the 213 men arrested for 
sexual assault on women, nearly 95% were known to 
their victims. The sexual offenders included fathers or 
family members of the victims, neighbours, friends, 
teachers and other familiar women. 

The first step towards protecting women against 
sexual assault is to accept facts concerning sexual 
violence. It should be understood that rape is not motivated 
by a need to have sexual gratification. The dynamics of 
sexual violence is underlined by two main factors-Power 
and Control. Rape is an act of violence, motivated by 
anger, aggression and the need to dominate and control 
another person. 

CONCLUSION 

We conclude that there is gross under reporting of cases 
of sexual assault. Most of the assaults are done by persons 
who are known to the victim, at places the victim is familiar 
with. 

As thinking members of the society, we need to 
highlight the prevalence of sexual violence. We need to 
educate both men and women regarding myths associated 
with sexual assault. There is a need to develop programs 
that deal with risk reduction techniques so that women 
are empowered with knowledge of sexual violence and 
methods to prevent it in the first place. Those unfortunate 
women who are victims of sexual violence should be 
treated with understanding and empathy. They need to 
be rehabilitated in the society so that they are able to live 
their life again. 
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Case Report 

Treatment of neglected finger tip injury by Volar V-Y advancement flap 

Ravi Gupta, Ankush Jindal* 

Professor, *Junior Resident 

Department of Orthopaedics, Government Medical College Hospital, Chandigarh 

ABSTRACT 

Fingertip injuries are common injuries and can lead to significant morbidity affecting the occupational as well social 
activities. They account for approximately 10% of all accidents reported in the casualty and two-thirds of hand 
injuries in children. A poor management results in poor function as well as poor cosmetic appearance. An optimum 
management of the injuries requires not only a minute anatomical knowledge of the vascular supply of the hand but 
also a good microvascular surgical skill and technique. We present a case of a 44 year old telecommunication 
engineer who suffered this injury and presented to us after a delay of 3 weeks. A good debridement of the fingertip 
and a ‘V-Y’ advancement flap using the microvascular surgical technique resulted in full function as well as normal 
cosmetic appearance. 

INTRODUCTION 

Fingertip injuries lead to significant morbidity affecting 
the occupational as well social activities. They account 
for approximately 10% of all accidents reported in the 
casualty and two-thirds of hand injuries in children. 1 The 
goal is to restore the function of the fingertip as much as 
possible. A good fingertip is pain free, has adequate 
sensation and is stable.2 Treatment of fingertip injuries 
by repeated dressings is a time consuming process 
requiring weeks to months for secondary healing of the 
wound and the outcome is mostly a scarred tip with poor 
sensations. The other treatment of shortening the bone 
and closure of the flap, though quicker, has the 
disadvantage of decreased functional length of the digit. 

Fingertip injuries are classified according to site of 
the amputation and whether the injury primarily involves 
the pulp or nail bed and refer to the zone and the plane of 
injury. The injuries classified as Zone I occur distal to the 
distal phalanx with preservation of the majority of the 
nail bed and the matrix. Treatment of Zone I injuries is 
usually conservative. Zone II injuries are located distal 
to the lunula of the nail bed and are characterized by the 
exposure of the distal phalanx. Zone II injuries are further 
classified as dorsal, transverse or volar, according to the 
plane of the amputation. These injuries require 
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microvascular flap for reconstruction. Zone III injuries 
involve the nail matrix and result in the loss of the entire 
nail bed. Injuries in Zone III are not considered for 
elaborate reconstruction. 3, 4 

We hereby present a case of a fingertip injury who 
presented with a delay of 3 weeks and was treated with 
single stage debridement and V-Y flap. 

Case Description 

A 44 year old male engineer suffered a crush injury to 
the right ring finger and was being treated outside with 
regular dressings. He presented to the hand surgery clinic 
of our department with a delay of 3 weeks after the injury. 
On examination, there was a circular wound fingertip 
with half nail, distal pulp missing, distal phalanx exposed 
and whole wound covered with slough (Figure 1). The 
injury was classified to be a Zone II injury 

Figure 1: 44 year old male with crush injury right ring finger came 
after 3weeks. 
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The patient was undertaken for surgery which 
included a complete debridement of the wound and 
repair of the nail bed. The resultant gap of approximately 
2 X 2 centimetres was closed by using a volar V-Y 
advancement flap based on the digital vessels (Figure 2 
and 3). The postoperative period of the patient was 
uneventful. 

The sutures were removed at 2 weeks after the 
surgery. Patient returned to his work after 3 weeks . At 

Figure 2: Microsurgical flapbasedon digitalvessels being raised. 

Figure 3: Closure with V- Y flap.  

After 10 months of follow up. 

Journal of Medical College Chandigarh, 2012, Vol. 2, No.2 

1 year follow up the patient had a pain free, sensate 
fingertip with a functional and socially acceptable 
hand. 

DISCUSSION 

Operations to cover defects of fingertip are widely 
performed but one often encounters tender fingertips 
which are cosmetically unsatisfactory.5 Carefully planned 
approach with respect to size and position of the flap and 
fine resection technique is must for good results. Goals 
of treatment in fingertip injuries include preservation of 
useful sensation, maximizing functional length, preventing 
joint contractures, providing satisfactory appearance and 
avoiding donor disfigurement and functional loss.6 The 
type of flap reconstruction which is appropriate depends 
on the extent and configuration of the tip loss. The various 
local flaps used to reconstruct fingertips include volar V-
Y, bilateral V-Y flaps, cross-finger flap, thenar flap and 
island flaps. Flap choice depends on the orientation and 
configuration of the wound, injured digit and sex of the 
patient.7 Thumb tip defects need special consideration 
as preservation of thumb length is always a priority for 
optimal hand function.8 Nail bed lacerations should always 
be repaired under loupe magnification to prevent nail plate 
abnormalities.9 
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F ig u re 1 A : M ic ro su rg ic a l flap b ase d o n d ig i ta l ve s se ls be in g ra is e d .

Case Report 

Comprehensive management of Panfacial Trauma with Oral Rehabilitation 
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ABSTRACT 

Panfacial fractures are often associated with soft tissue injuries and a loss of bony structures that can result in severe 
post-traumatic deformities and disabilities, such as malocclusion. The goal of treatment is to restore both preinjury 
facial form and function. Multidisciplinary approach is required for management of these patients with panfacial 
trauma. Complete management of panfacial trauma patient requires oral rehabilitation that provides comprehensive 
treatment. We report a successful management of a case of panfacial trauma with multiple injuries. The patient was 
treated by open reduction and internal fixation using “inside-out, bottom-to-top” approach. General anaesthesia was 
given using submental intubation and oral rehabilitation using removable cast partial denture. 

Key Word: Panfacial trauma; oral rehabilitation; submental intubation 

INTRODUCTION 

The management of panfacial fractures has undergone 
several changes in the last decade. Plate-and-screw 
fixation has completely revolutionized the sequence with 
which panfacial injuries can be managed. The “inside-
out, bottom-to-top” approach has been the guiding 
principle in the management of panfacial trauma.1 

Panfacial fractures are often associated with soft tissue 
injuries and a loss of bony structures that can result in 
severe post-traumatic deformities and disabilities, such 
as malocclusion. 2 The goal of treatment is to restore 
both preinjury facial form and function. Multidisciplinary 

management of panfacial trauma patient requires oral 
rehabilitation that provides comprehensive treatment. We 
report a successful management of a case of panfacial 
trauma with multiple injuries. 

CASE REPORT 

A 35 year young man reported to the emergency room 
(ER) of our institution, with severe maxillofacial injuries 
(Fig 1A). He had a history of fall from height four hours 
back and was inebriated with alcohol ingestion. Patient 
presented with severe bleeding from mouth and nose and 
was attended by the maxillofacial trauma team. The 

approach is required for management of these patients 
with panfacial trauma.3 Adetailed preoperative discussion 
between an anesthesiologists and surgeon is a must, for 
obtaining best perioperative outcome. Complete 
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F ig u re  1B  : P re o pe ra t ive  p ho tog rap h  sh o w in g  d eta ch e d  a n ter io r  
p a rt  o f to n g ue  

F ig u re  2 B  : In tra o p era tiv e  p ho tog rap h  sh ow in g  su b m en ta l  in tu -
b a tio n  w ith  ex tra o ra l tu b e  f ix a t io n .  

patient was persistently coughing and had inspiratory 
stridor. During primary survey of his oral cavity we found 
that the anterior part of the tongue was almost completely 
detached from the rest of the tongue except for an 
attachment on the lateral margin (Fig 1B). Multiple 
extraoral and intraoral lacerations were also seen. The 
suturing of lacerated tongue was done layer wise under 
local anaesthesia. 

Routine blood investigations and computerized 
tomography (CT) scan face were done. Multiple 
maxillofacial fractures were found on CT scan. 
Radiographic and 3-dimensional CT images (Fig 2A) 
revealed mandibular left parasymphysis fracture, bilateral 
condyle, bilateral Le Fort III (Naso-orbito-ethmoid) 
fracture, and ZMC (Zygomaticomaxillary complex) 
fracture on left side.Avulsion of upper incisors and canines 
and intrusion of right lateral incisor occurred during 
trauma. 

Open reduction and internal fixation of maxillofacial 
fractures was planned under general anesthesia. 
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F ig u re  2 A  : C T  sca n  im a g e  sh o w in g  m ultip le  m id fa c e a n d  m an d i-
b u la r fra ctu re s in  3 D  v ie w .  

F ig u re  3 A :  P o stop e ra t iv e  p os te ro-a n ter io r  rad iog ra ph  o f  s ku ll  
sho w ing fa c ia l sy m m e try a n d b o ne fix a tion w ith t ita n iu m  p la te s.  

Anaesthesiologist planned a submental route for 
endotracheal tube (ETT) intubation. His trachea was 
intubated with 7.0 mm internal diameter; flexometallic 
cuffed endotracheal tube (RUSCH®) with stylet and 
connected to the breathing circuit. Taking all aseptic 
precaution 1.5 cm skin incision is made in submental region 
and tract was created to transfer the tube at submental 
region. 

After securing the tube, patient underwent open 
reduction and internal fixation of panfacial fractures 
through combination of lateral brow, horizontal incision in 
frontonasal area & intraoral vestibular approaches in 
sequence (Fig 2B). Fixation of midface fractures was 
done using titanium 1.5 system (Synthes®, Oberdorf, 
Switzerland) for midface and titanium 2.0mm system 
(Synthes®, Oberdorf, Switzerland) for mandible. At the 
end of surgical intervention, ETT with pilot balloon was 
pulled back in the oral cavity and taken out through the 
mouth. The sub-mental incision was then sutured and 
trachea was extubated. 
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F ig u re  3 B :  P h o to g rap h  sh o w in g  m a x il la ry  ca s t pa r tial d e n tu re .  

Bilateral condyle fracture was managed 
conservatively by doing closed reduction using 
intermaxillary fixation (IMF) for 2 weeks. After the 
release of IMF, mouth opening exercises were advised 
to regain the normal mouth opening. The tongue healed 
well with normal function. Postoperative radiographs 
showed adequate reduction and fixation of all fractures 
(Fig 3A). After 8 weeks of surgery, oral rehabilitation 
was taken care by the restorative team. 

The restorative team observed the concerned 
problems like drooping of upper lip, missing front teeth. 
The decision was taken to do oral rehabilitation with 
removable cast partial denture as it provides extra support 
to upper lip, which was not possible by any fixed 
prosthesis. The cast partial denture was fabricated and 
adjusted in the mouth (Fig 3B). After 2 months the 
prosthesis gave proper function, significant improvement 

F ig u re  3 C :  P o stop e ra t iv e  ph o to g ra p h  sho w in g  fac ia l  s ym m e try  w ith  
d en ta l  r e ha b il ita t io n .  

in speech and esthetics, and completed the comprehensive 
management of this patient (Fig 3C). At the last follow 
up after 2 years, the patient is doing well with no 
complications. 

DISCUSSION 

In the treatment of a patient with multiple maxillofacial 
injuries, differentiating injuries that require immediate 
operative management from those for which the operation 
can be delayed is critical.4,5 An immediate operation may 
be indicated to initially stabilize a patient rather than to 
provide definitive treatment; therefore, those procedures 
that require more extensive evaluation are delayed to a 
later date when the patient is systemically stable. 
Occasionally, the immediate operation can be the 
definitive procedure. Immediate initial treatment in 
patients with maxillofacial injuries is indicated when the 
patient present with airway compromise, severe 
hemorrhage, large open wounds, coincidental surgical 
procedure being performed.6,7 

Airway management in the panfacial surgeries needs 
certain modifications of the standard intubation 
techniques. These fractures may require maxillo-
mandibular fixation in the intraoperative or postoperative 
period to restore the dental occlusion, which obviate 
the use of orotracheal intubation. Nasotracheal intubation 
is also discouraged as there can be chances of trauma to 
anterior skull base, interference with surgical 
reconstruction and iatrogenic meningitis.8 Surgical 
tracheostomy may be an alternative but transmits many 
complications such as tracheal stenosis, subcutaneous 
emphysema, recurrent laryngeal nerve damage.8 

Submental intubation inevitably avert nearly all 
problems associated with orotracheal and nasotracheal 
intubation.8 This alternate technique still needs expertise 
and should be instituted with caution as there are reported 
complications such as accidental extubation, tube 
obstruction, tube leaking, pilot balloon damage and risk 
of arterial desaturation during conversion of orotracheal 
to submental route and vice versa.9 In our case no such 
complications occurred during intubation, tube route 
diversion and in post extubation period. 

The management of Panfacial fracture is 
extremely complex. “Bottom up & inside out” or “Top 
down & outside in” have been used to describe 2 of 
classic approaches for management of Panfacial 
fractures.1 
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Removable cast partial denture was found to be the 
best option for oral rehabilitation. Cast partial dentures 
are rigid and provide the required cross arch stabilization.10 

Cast partial denture also provided the required lip support 
for better facial profile in this patient. The speech and 
esthetics of patient were significantly changed after the 
oral rehabilitation. 
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Case Report 

Use of Intravenous Immunoglobulin inAnti Tubercular Therapy 
Induced Severe Thrombocytopenia 
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ABSTRACT 

Anti-Tubercular drug(s) induced thrombocytopenia is a relatively uncommon clinical disorder. It is imperative to 
provide rapid identification and removal of the offending agent before clinically significant bleeding occurs. This can 
be distinguished from idiopathic thrombocytopenic purpura (ITP), a bleeding disorder caused by thrombocytopenia 
not associated with a systemic disease, based on the history of drug ingestion or injection and laboratory findings. 
Anti-tubercular Therapy (ATT) induced thrombocytopenia can be a consequence of decreased platelet production 
(bone marrow suppression) or accelerated platelet destruction (especially immune-mediated destruction).Clinically, 
these patients present with moderate to severe thrombocytopenia (defined as a platelet count of less than 50x109/L), 
and spontaneous bleeding varying from simple ecchymosis, petechiae and mucosal bleeding to life-threatening 
spontaneous intracranial hemorrhage. 

Keywords: Tuberculosis; Anti-Tubercular Drugs; Intravenous Immunoglobulin (IVIG); Thrombocytopenia. 

INTRODUCTION 

Over the past decade, tuberculosis has been recognized 
worldwide as a public health problem of increasing 
proportions. Treatment of tuberculosis has been  a 
therapeutic challenge since long. Most anti-tubercular 
drugs are relatively safe but serious reactions are not 
uncommon.Adverse reactions due to rifampicin are either 
dose related or allergic. Thrombocytopenia is an 
uncommon but potentially fatal adverse effect seen with 
certain anti-tubercular drugs, including rifampicin.1 To 
identify the offending agent in a patient taking several 
medications, it poses a challenging clinical problem.2,3 

Confirmation of drug-induced thrombocytopenia at the 
time of initial presentation is not often possible as tests 
for drug-dependent anti-platelet antibodies are not 
available in most laboratories.4 Discontinuation of 
suspected drug leading to resolution of thrombocytopenia 
provides a strong evidence of drug-induced thrombo-
cytopenia. Rifampicin-induced thrombocytopenia was 
first reported in 1970.5,6 The primary treatment for ATT 
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induced thrombocytopenia is to discontinue the suspected 
causative agent. Patients experiencing life-threatening 
bleeding may benefit from intravenous immunoglobulin 
(IVIG) therapy, plasmapheresis, or platelet trans-
fusions.9,10 

CASE REPORT 

A 19 years old girl presented in OPD department with 
chief complaints of fever for past three months, persistent 
anorexia with weight loss of about 10-12 kg for past three 
months and cough with muco-purulent expectoration for 
past three months. There was no history of haemoptysis 
all throughout this course. She also complaint of foul 
smelling discharge per vaginum off and on with irregular 
periods for the past two months. 

The patient consulted medical specialists during this 
period and was put on antibiotics and paracetamol without 
any significant improvement in her symptoms. She did 
not go for routine blood and sputum investigations, chest 
X-ray which was advised to her during these three 
months. 

On examination, she was a fair, pleasant girl, 
conscious, oriented. Pallor was present. No icterus or 
cyanosis was seen.Grade-2 clubbing was present. No 
edema was present. Few lymph nodes were palpable 
over submandibular & cervical region. There was bilateral 
inguinal lymphadenopathy. All lymph nodes were non 

41  Journal of Medical College Chandigarh, 2012, Vol. 2, No.2 

PDF created with pdfFactory Pro trial version www.pdffactory.com 

mailto:drsanjay1974@gmail.com
mailto:sanjay.gupta1@fortisheathcare.com
http://www.pdffactory.com


        

        
    

        
     

        
      

      
     

    
   

    
        

        
     

      
        

 

       
      

     
   

      
        

    

     
     

         
          

       
      

    
     

        
        

      
      

        

         
        

         
      
       
      

        
        

     
      

      
        

       
         

        
           

        
       

      
       

         
         
        

         
        

        
      

        
       
         
         

       
       

       

    

tender and motile and there was no obvious matting 
clinically.  Heart rate was 100 per minute, BP was 110/ 
70mmHg. She was febrile (1010) F & looking toxic. 
Examination of chest revealed harsh bronchovesicular 
breath sounds & scattered all over the chest with 
occasional rhonchi & diffuse crepitations over bilateral 
infrascapular region. Examination of CVS was normal. 
There was hepato-splenomegaly on palpitation of 
abdomen & bilateral inguinal lymphadenopathy. There 
was clinical evidence of vaginal candidiasis on clinical 
gynaecological examination.The investigations were done 
and these were hemoglobin : 10.8 g/dl, Total Leucocyte 
counts was - 12,400/cu.mm with a differential counts of 
Neutrophils- 78%, Lymphocytes - 18%, Monocytes-2% 
& Eosinophils- 2%. Platelets were 2.68 lakh/cu.mm. 
Erythrocyte Sedimentation rate was 76mm at the end of 
1st hour. 

Liver function test were normal except for mild 
hypoalbuminemia of 3.2 grm/dl. Kidney function test & 
electrolytes were normal. Urine examination revealed 
yeast cells in abundance. 

Prothrombin time and INR including APTT were 
normal, HIV 1 and II serology was negative. Antinuclear 
antibodies by immunofluorescence were negative. 

X-ray chest done revealed diffuse bilateral 
consolidation with partial bronchiectatic changes involving 
both lung fields (Figure 1). Sputum for AFB was positive 
(3+++) daily for three days. FNAC from one of the most 
prominent lymph nodes on right side showed caseous 
granuloma with central necrosis and epitheliod cells 
accumulation consistent with tuberculosis.The ultrasound 
of the abdomen revealed hepatosplenomegaly with 
enlarged para aortic lymph nodes with minimal free fluid 
in pouch of douglas. Both ovaries and uterus were 

F ig u re  1 : X  - ra y  ch e st  d on e  re v ea led  d if fu se  b ila tera l c o nso lida tio n  
w ith  p a rt ia l b ro n ch iec ta tic  c h an g es  in v o lv ing  b o th  lun g  f ie ld s .  
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F ig u re  2 : P urp ur ic  ra she s  a l l ov e r th e  b o d y 

normal.The patient was immediately put on Anti-
Tubercular Therapy (ATT) and Levofloxacin, 750 mg 
once daily and managed in isolation ward with negative 
pressure. 

However on the 5th day after putting her on ATT, 
she complaint of bleeding from gums on brushing her 
teeth & purpuric rashes all over the body (Figure 2).All 
routine investigation were again repeated which were 
normal including the prothrombin time except for  a 
platelet count of 13,400/cu.mm. Reticulocyte Count was 
2.1 percent. She was immediately transfused with 2 units 
of single donor platelets & based on our previous 
experience of ATT induced thrombocytopenia we 
discontinued Rifampicin, Isoniazid & pyrazinamide as all 
these three drugs could cause severe thrombocytopenia. 
She was kept on ethambutol 800mg , levofloxacin 750 
mg & amikacin 1grm intramuscularly daily. Her platelet 
count on 9th day ofAdmission came up to 1,28000/cu.mm 
on re starting isoniazid, rifampicin & pyrazinamide one at 
a time with a gap of 3 days each, the platelet count 
dropped again to 23000/cu.mm. At this point we gave 
her pulse methylprednisolone 1grm daily for three days 
under the cover of levofloxacin, ethambutol, amikacin & 
cefoperazone & sulbactam, but there no significant rise 
of platelet count (28,500/cu mm on 17th day ofAdmission) 
& spreading of purpura over face.At this time we decided 
to give her intravenous immunoglobulin at dose of 0.4 
grm/kg as a single dose daily for five days. The platelet 
count started increasing from third day of IVIG treatment, 
57,100 cu.mm to 137900 on 6th day after IVIG 
administration with no purpura after one week. 

All 4 ATT drugs & levofloxacin were restarted after 
she completion of IVIG treatment & patient tolerated 
the ATT well with a platelet count of 96000/cu.mm after 
five weeks of ATT. However after six weeks of treatment 
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she had a spontaneous pneumothorax on right side & 
resolved spontaneously on tube chest insertion .There 
after the remained asymptomatic & platelet counts after 
9 weeks of treatment were 1, 7200/cu.mm & at the end 
of 16 weeks the platelets were 1,48000/cu.mm. X Ray 
Chest after 28 weeks of treatment showed almost 
complete resolution of disease barring scattered area of 
fibrosis bilaterally. The platelet counts at this time were 
1,1700/cu mm and the girl was fine with a weight gain of 
15 kg and residual sequele of disease. 

DISCUSSION 

In the treatment of tuberculosis there are special 
therapeutic problems related to adverse effects of drugs, 
compliance to treatment, and microbial resistance. 
Thrombocytopenia is an uncommon but potentially fatal 
adverse effect of certain anti-tubercular drugs when the 
incriminating drug is taken by a susceptible individual. 

Thrombocytopenia can occur with any of the primary 
anti-tubercular drugs. In case of isoniazid, it occurs as a 
hematological reaction7, Ethambutol8 and pyrazinamide9 

have also been reported to cause thrombocytopenia, 
perhaps by an immunological mechanism. 

Adverse reactions to rifampicin are uncommon on 
daily regimens but are relatively common with intermittent 
regimens. These include cutaneous syndrome, abdominal 
syndrome, a flu like syndrome, respiratory syndrome, 
purpura, and elevated transaminase serum levels10. 

Pool et al.11 reported a highly significant correlation 
between the presence of rifampicin-dependent anti-bodies 
and the occurrence of adverse reactions (with 1200 mg 
of rifampicin, twice weekly). They recorded three cases 
of thrombocytopenia. The risk of purpura occurring with 
daily rifampicin cannot be completely discounted. The 
drugs causing thrombocytopenia lead to either suppression 
of platelet production or immunologic platelet destruction. 
Most drugs induce thrombocytopenia by the latter 
mechanism. The platelets are damaged by complement 
activation following the formation of drug--antibody 
complex. Current laboratory tests can identify the 
causative agent in 10% of patients with clinical evidence 
of drug-induced thrombocytopenia. However, the best 
proof of a drug-induced etiology is a prompt rise in the 
platelet count when the suspected drug is discontinued5. 

Immune globulin products from human plasma were 
first used in 1952 to treat immune Deficiency. Intravenous 
immunoglobulin (IVIG) contains the pooled 

immunoglobulinG (IgG) immunoglobulins fromthe plasma 
of approximately a thousand or more blood donors. 
Initially, immune globulin products were administered by 
intramuscular injection. IVIG was initially shown to be 
effective in autoimmune idiopathic thrombocytopenic 
purpura (ITP) in 1981.12 IVIGs are sterile, purified IgG 
products manufactured from pooled human plasma and 
typically contain more than 95% unmodified IgG, which 
has intact Fc-dependent effector functions and only trace 
amounts of immunoglobulin A (IgA) or immunoglobulin 
M (IgM.)13 

The efficacy of high dose immunoglobulin has been 
described in thromobocytopenia induced by ATT in the 
past and has proven to be lifesaving with minimal of side 
effects in well trained hands.14,15 

Recent reviews have focused on the hypotheses 
that IVIG effects are mediated via inhibition of Fc-
receptor mediated platelet phagocytosis, suppression of 
anti-platelet antibody production, and anti-idiotypic 
inhibition of anti-platelet antibodies; however, new 
research suggests that a significant portion of IVIG 
benefit may be due to IVIG-mediated acceleration of 
the elimination of anti-platelet antibodies. It is anticipated 
that promising new therapies of ITP, and other 
autoimmune conditions, will be developed based on a 
better understanding of IVIG mechanism of action.16 

Pulse Methyl Prednisolone failed to cause any 
improvement in platelet count, but looking at the huge 
cost of IVIG therapy which may need to be repeated 
during the treatment duration, this option must be tried 
before resorting to IVIG directly as at least few cases 
of thrombocytopenia due to anti tubercular therapy do 
respond to steroids.17 Close and frequent monitoring of 
platelet count in the first few days or weeks is the need 
of the hour in such patients. 

Above all our patient was under the supervision of 
medical specialists from the very beginning of her disease 
and despite being repeatedly told to get routine blood, 
sputum and urine and Chest X - Ray done; she and her 
family neglected the timely advice of the physicians 
which resulted in a very severe form of disseminated 
tuberculosis. 
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Case Report 

Post-caesarean vesico-vaginal and uretero-vaginal fistula: a case report 
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ABSTRACT 

We are reporting a case of 38 year old female who 
presented with urinary incontinence after undergoing 
Caesarean section. She was diagnosed to have vesico 
vaginal and ureterovaginal fistulae.Iatrogenic injury to 
urinary tract occurs in 0.3% of caesarean sections. 
Urinary bladder and distal part of ureters are most 
commonly involved.1 

We report a case of 38 year old female who 
presented with chief complaints of urinary incontinence 
since last 8 months. Urinary incontinence started after 
she underwent emergency lower segment caesarean 
section (LSCS) in view of contracted pelvis and previous 
LSCS. In postoperative period, she was observed to have 
continuous dribbling of urine around the urinary catheter 
inserted at the time of surgery. Catheter was kept in-situ 
by treating surgeon for 75 days. However, dribbling of 
urine persisted and she presented to out hospital, after 
taking multiple treatments for 8 months. 

Per abdomen examination was unremarkable apart 
from a Pfannenstiel scar. Local genital examination 
showed congested labia minora and continuous dribbling 
of urine. On per-speculum examination cervix was normal 
and urine was leaking through a 1 cm defect in anterior 
fornix of vagina. Per-vaginal examination confirmed 
above findings. On investigation patient had normal 
hemogram and renal function tests. Urine culture grew 
Escherichia coli sensitive to nitrofurantoin. Intravenous 
pyelography revealed bilateral normal functioning kidneys 
with vesicovaginal fistula (VVF). On cystoscopy urethral 
meatus, urethra and right ureteric opening were normal. 
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F ig u re  1 : sh o w in g  V e sico v ag ina l  a nd  ure te ro v ag ina l  fistu la 

Left ureteric opening was not clearly seen. VVF opening 
measuring approximately 2 cm was seen near the dome 
of bladder away from right ureteric opening. Rest of the 
bladder was normal. MRI urography showed abnormal 
gaping defect along posterior wall of urinary bladder and 
anterior wall of vagina measuring about 1 cm and causing 
abnormal communication between vagina and bladder 
with normal kidneys and ureters. This confirmed the 
diagnosis of VVF and patient was advised surgery. 
Intraoperatively, VVF involving the left ureteric orifice 
was seen. On cystoscopy left ureteric orifice was not 
seen, bladder was opened up. Left ureteric orifice was 
not seen there too. Left ureter was traced on the common 
iliac artery and left ureteric orifice was seen close to the 
fistula opening. So, diagnosis of VVF with uretero-vaginal 
fistula was made intraoperative (Fig 1). Fistula opening 
was excised followed by repair of vaginal and bladder 
defects. Left ureter was mobilized and left sided 
ureteroneocystostomy with antireflux mechanism was 
done. Suprapubic cystostomy was done along with left 
DJ stent and right ureteric catheter. Post-operative period 
was uneventful and urinary continence was restored. 
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DISCUSSION 

Obstetrics fistulae are most often preventable and 
treatable tragedy.With the advent of safe labor and 
delivery in developed countries incidence of genitourinary 
fistulae due to obstructed labor has decreased. However, 
proportion of cases associated with cesarean section have 
increased.2 Ureter may be injured if it is involved in suture 
ligature of the lower uterine segment at time of re-
peritonising or if uterine incision extends too laterally. 3 

Caesarean sections associated with ureteric injuries are 
more common in low resource settings. Onsrud et al 
reviewed 597 urogenital fistulae of which 96%were 
obstetrics fistulae.38.4% of all urogenital fistulae were 
cesarean related, vesicovaginal was the most common 
type and ureterovaginal was least common.4 In a 20 years 
review Nawaz etal reported 110 urinary tract injuries 
among which (43.6%) were due to cesarean section with 
0.25% and 0.02% due to bladder, ureteric injuries 
respectively.5 

Short term strategies for prevention of obsteric 
fistulae includes encouraging delivery in a healthcare 
setting where progress of labor can be strictly monitored 
and improved access to emergency obstetrics services 
particularly cesarean section. Long-term strategies to 

eradicate obstetric fistula include universal access to 
emergency obstetric care, improved access to family 
planning services, increased education for girls and 
women, community economic development, and 
enhanced gender equity. 

Early recognition and immediate repair of genital tract 
injury the remains the heart of treatment. 
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remove all the unwanted areas. If a figure has been published elsewhere, acknowledge 
the original source and submit written permission from the copyright holder to 
reproduce the material. A credit line should appear in the legend for such figures. 
Legends should be maximum 40 words, excluding the credit line. When symbols, 
arrows, numbers, or letters are used to Identify parts of the illustrations, identify and 
explain each one in the legend. Explain the internal scale (magnification) and 
identify the method of staining in photomicrographs. 

The Journal reserves the right to crop, rotate, reduce, or enlarge the photographs to 
an acceptable size 

4. The contributors' / copyright transfer form (template provided below) has to 
be submitted in original with the signatures of all the contributors within two 
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Copies of any permission(s) 

It is the responsibility of authors/ contributors to obtain permissions for reproducing 
any copyrighted material. A copy of the permission obtained must accompany the 
manuscript. Copies of any and all published articles or other manuscripts in 
preparation or submitted elsewhere that are related to the manuscript must also 
accompany the manuscript. 

Types of Manuscripts 

Original articles: 

These include randomized controlled trials, intervention studies, studies of screening 
and diagnostic test, outcome studies, cost effectiveness analyses, case-control 
series, and surveys with high response rate. The text of original articles amounting 
to up to 2000 words (excluding Abstract, references and Tables) should be divided 
into sections with the headings Abstract, Key-words, Introduction, Material and 
Methods, Results, Discussion, References, Tables and Figure legends. 

Introduction: State the purpose and summarize the rationale for the study or 
observation. 

Materials and Methods: It should include and describe the following aspects: 

Ethics: A statement on ethics committee permission and ethical practices 
must be included in all research articles under the 'Materials and Methods' section. 
The ethical standards of experiments must be in accordance with the guidelines 
provided by the World Medical Association Declaration of Helsinki on Ethical 
Principles for Medical Research Involving Humans for studies involving experimental 
animals and human beings, respectively. Ensure confidentiality of subjects by 
desisting from mentioning participants' names, initials or hospital numbers, 
especially in illustrative material. Authors should remove patients' names from 
figures unless they have obtained written informed consent from the patients. When 
informed consent has been obtained, it should be indicated In the article and copy 
of the consent should be attached with the covering letter. The journal will not 
consider any paper which is ethically unacceptable. 

Study design: The study design should be described in detail using standard 
methodological terms such as retrospective or prospective cohort study, case control 
study etc. 

Selection and Description of Participants: Describe your selection of the 
observational or experimental participants (patients or laboratory animals, including 
controls) clearly, including eligibility and exclusion criteria and a description of the 
source population. Technical information: Identify the methods, apparatus (give the 
manufacturer's name and address in parentheses), and procedures in sufficient detail 
to allow other workers to reproduce the results. Give references to established 
methods, including statistical methods (see below); provide references and brief 
descriptions for methods that have been published but are not well known; describe 
new or substantially modified methods, give reasons for using them, and evaluate 
their limitations. Identify precisely all drugs and chemicals used, including generic 
name(s), doseis), and route(s) of administration. 

Statistical methods used for analyzing data should be described in detail. 
Avoid non-technical uses of technical terms in statistics, such as 'random' (which 
implies a randomizing device), 'normal', 'significant', 'correlations', and 'sample'. 

Results: Present your results in a logical sequence in the text, tables, and 
illustrations, giving the main or most important findings first. Do not repeat in the 
text all the data in the tables or illustrations; emphasize or summarize only 
important observations. Restrict tables and figures to those needed to explain the 
argument of the raper and to assess its support. Use graphs as an alternative to tables 
With many entries; do not duplicate data in graphs and tables. Extra- or 
supplementary materials and technical detail" can be placed in an appendix where 
it will be accessible but will not interrupt the flow of the text. 

Discussion: Include summary of key findings (primary outcome measures, secondary 
outcome measures, results as they relate to a prior hypothesis); strengths and 
limitations of the study (study question, study design, data collection, analysis and 
interpretation); Interpretation and implications in the context of the totality of 
evidence. What this study adds to the available evidence, effects on patient care and 
health policy, controversies raised by this study; an future research directions. 

Statements/conclusions for which adequate data has not been obtained should be 
avoided., contributors should avoid making statements on economic benefits and 
costs unless their manuscript includes economic data and analyses. New hypotheses 
may be stated if needed, however they should be clearly labeled as such. About 30 
references can be included. These articles should be generally authored by 6 
authors. 

Review Articles: 

It is expected that these articles would be written by authorities who have done 
substantial work on the subject or are considered experts in the field. The prescribed 
word count IS up to 2500 words (excluding tables, references and abstract). The 
manuscript may have up to 100 references. The manuscript should have an 
unstructured Abstract (250 words) representing an accurate summary of the article. 
The section titles would depend upon the topic reviewed. Authors submitting 
review article should include a section describing the methods used for locating, 

selecting, extracting, and synthesizing data. These methods should also be 
summarized in the abstract. 

Case reports: 

New, interesting and rare cases can be reported. They should be unique, describing 
a medical challenge and providing a learning point for the readers. Cases with 
clinical significance or implications will be given priority. These communications 
could be of up to 1000 words (excluding Abstract and references) and should have 
the following headings: Abstract (unstructured), Keywords, Introduction, Case 
report, Discussion, Reference, Tables and Legends in that order. 

The case reports could be supported with up to 10 references. Case Reports 
could be authored by up to four authors. 

Letter to the Editor: 

These should be concise and decisive observations. They should preferably be 
related to articles previously published in the journal or views expressed in the 
journal. They should not be preliminary observations that need a later paper for 
validation. The letter could have up to 300 words and 5 references. It could be 
generally authored by not more than three authors. 

Other: 

Editorial, Guest Editorial, and Commentary are solicited by the editorial board. 

References 

References should be numbered consecutively in the order in which they are first 
mentioned in the text (not in alphabetic order). Identify references in text, tables, 
and legends by Arabic numerals in superscript, just after the punctuation marks. 
References cited only in tables or figure legends should be numbered in accordance 
with the sequence established by the first identification in the text of the particular 
table or figure. Use the style of the examples below, which are based on the formats 
used by the NLM in Index Medicus. The titles of journals should be abbreviated 
according to the style used in Index Medicus. Use complete name of the journal for 
non-indexed journals. Avoid using abstracts as references. Information from 
manuscripts submitted but not accepted should be cited in the text as "unpublished 
observations" with written permission from the source. Avoid citing a "personal 
communication" unless it provides essential information not available from  a 
public source, in which case the name of the person and date of communication 
should be cited in parentheses in the text. 

The commonly cited types of references are shown here, for other types of 
references such as newspaper items please refer to ICMJE Guidelines (http:// 
www.icmie.org or http://www.nlm.nih.gov/bsd/ uniform_requirements.html). 

I. Standard journal article 

If less than six authors, list all the authors. 

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV- infected 
patients. N Engl J Med. 2002;347:284-7. 

If more than six authors, list the first six authors followed by et al. 

Rose ME, Huerbin MB, Melick 1. Marion DW, Palmer AM, Schiding JK, et al. 
Regulation of interstitial excitatory amino acid concentrations after cortical contusion 
injury. Brain Res. 2002;935: 40-6. 

2. Books and other monographs 

Personal author(s) 

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical Microbiology. 
4th ed. SI. Louis: Mosby; 2002. 

Chapter in a book 

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid 
tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. 
New York: McGraw-Hill; 2002. p. 93-113. 

Sending a revised manuscript 

The revised version of the manuscript should be submitted online in a manner 
similar to that used for submission of the manuscript for the first time. However, 
there is no need to submit the "First Page" or "Covering Letter" file while submitting 
a revised version. When submitting a revised manuscript, contributors are requested 
to include, the 'referees' remarks along with point to point clarification at the 
beginning in the revised fire itself. In addition, they are expected to mark the 
changes as underlined or coloured text in the article. 
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Proofs will be sent to the corresponding authors by email approximately 2 weeks 
before the publication date. 

Copyrights 

The entire contents of the JMCC are protected under Indian and International 
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