
EVALUATION OF USING AMNIOTIC MEMBRANE 
DRESSING IN SUPERFICIAL BURNS 

 

Ari Raheem Qader*and Faraydoon Karim Rasul** 
 

Submitted 1st April 2011; accepted 31st May 2011  

ABSTRACT  
 

Background  

The use of amniotic membrane as a biological dressing for thermal injury is simple and cheap and has been 

found to be superior to allograft and xenograft. The membrane prevents heat and water loss from the wound 

surface and acts as a barrier against bacterial contamination, thus aiding the healing process and reducing 

morbidity. Another clinically significant and important property of the membrane is its ability to offer 

marked relief from pain.  

Objective  
The main aim of this study was to treat superficial burn by amniotic membrane and test the effectiveness of 

amniotic membrane as an enhancer of wound healing. 

 

Patients and Methods  

Between 1/6/2007 to 1/6/2009, (200) patients with partial thickness burn were treated by amniotic membrane 

at Sulaimani burn and reconstructive surgery hospital). The burn wound was covered with amniotic 

membranes procured from hepatitis, syphilis and HIV-seronegative mothers having undergone cesarean 

deliveries. The wounds were inspected for any signs of infection weekly for 4 weeks, then monthly for 2-3 

months thereafter. 

Results  
The Amniotic membrane mostly applied in the same day of burn 129 (64.5 %), in 42 cases (21%) they were 

applied in the second day of burn. The rest of the patient had the amniotic membrane applied in the day three 

and more. When the outcome was compared by characteristics of the patient there was no significant 

difference by sex, cause of burn, site of burn, but there is a significant difference in outcome by age group. 

 

Conclusion 
Amniotic membrane dressing in superficial wound was effective, the application of this cheep dressing 

material warrants further study, as it can be useful in areas where dressing are expensive and specialized 

equipment is not available. 
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INTRODUCTION 
Burn injury is a major public health problem in 

many countries of the world. The burn wound 

represents a susceptible site for opportunistic 

colonization by organisms of endogenous and 

exogenous origin 
(1)

. 

The ultimate goal of burn treatment is to achieve 

the most rapid possible healing of the surface 

burns and to speed up the surgically provided 

restoration of lost skin in deep burns 
(2)

. 

A wide variety of preparations and remedies of 

non-organic, organic, biogenic and photogenic 

origin have been devised and used in the topical 

treatment of burns. Biological wound dressings 

have remained one of the standard temporary skin 

substitutes for burn treatment. Recently there have 

been great developments in burn care and dressing 

with amniotic membrane and other biological 

dressing materials. 

Amniotic membrane has been used since 1912 

with variable success as a material for burn injury 

coverage 
(3)

. The main principles in the treatment 

of minor burns are control of pain, control of 

infection, promote healing, and decreasing 

repeated trauma to the burn surface that may 

injure the damaged epithelium and convert a 

superficial burn to a deeper tissue injury. All of 

these goals can be achieved by using amniotic 

membrane dressing. The disadvantage of the use 

of amniotic membrane is that there is some risk of 

viral infection transmission, e.g. hepatitis, syphilis 

and AIDS 
(4)

. 

In 1965, Dino et al. demonstrated that amniotic 

membrane from routine deliveries could be 

cleaned and kept six weeks at 4Ċ and safely used 

on acute second degree burn and on skin donor 

site 
(5)

. Frozen preservation of amnion allows it to 

be stored at −70 to −90°C for over 6 months, but 

in this case the material must be thawed before 

use. Amnion retains its structural properties and, 

when these conservation processes are used, is 

comparable to fresh amnion in its effectiveness as 

a biological dressing. Long-term preservation and 

storage of biological materials not only offers the 

advantage of good availability but also reduces 

the risk of disease transmission since there is time 

to check donors material for the presence of 

pathogens. Glycerol serves the basic mainstay for 

tissue preservation 
(6,7)

. 

Human amniotic membrane (Figure1) is derived 

from foetal membranes which consist of the inner 

amniotic membrane made a single layer of 

amnion cells fixed to collagen-rich mesenchyme 6 

to 8 cells, thick loosely attached to chorion. 

Human amniotic membrane is thin, tough, 

transparent membrane. It is about 10-15 micro-

meter thick; consist of two loosely connected 

layers, an inner one of amnion and outer one of 

chorion 
(8)

. 

 

 
 

Figure 1. Human amniotic membrane 

This encouraging report stimulated great interest 

amongst clinicians and has resulted in numerous 

reports in the world literature documenting 

thousands of patients with successful healing 

when treated and amniotic membrane applied for 

partial thickness burns. 

The application of this cheep dressing material 

warrants further study as it can be used in areas 

where expensive and specialized equipment is not 

available 
(9)

. 

Because of its relative ease of preparation and its 

low cost, we decided to use human amniotic 

membrane as a temporarily biological dressing in 

patient with partial thickness burn in our burn 

centre in Sulaimani. The main aim of this study 

was to treat superficial burn by amniotic 

membrane and tests the effectiveness of amniotic 

membrane as an enhancer for wound healing, 

reduction of pain, bacteriostatic function, vapour 

barrier and compared to other studies which used 

1% silver sulfadiazine cream 
(10,11)

. 
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PATIENTS AND METHODS  

Between- 1/6/2007 to 1/6/2009, (200) patients 

with partial thickness burn were treated by 

amniotic membrane at our hospital (Sulaimani 

burn and reconstructive surgery hospital). Written 

informed consent was obtained from all patients. 

and donors. The study was approved by the 

research council and ethical committee in College 

of Medicine, University of Sulaimani. 

The study excluded patients who sustained deep 

burns and those who sustained burn on more than 

10% of their body, whether it was superficial or 

deep. It also excluded those patients who were 

suffering from any medical illness before or after 

sustaining a burn. Medical records of these 

patients were reviewed prospectively. 

The FACES 
(12)

 pain rating scale and the visual 

analog scale (VAS) 
(13)

 used for pain assessment. 

The culture swabs from the burn wounds were 

taken at the time of admission for all patients and 

the 3rd and 7th day based on clinical judgment of 

infection. The gross appearance of the burn 

wound was recorded in all patients and expressed 

in terms of rate of epithelialization, i.e., ‘very 

slow’ (approximately 5–6 weeks), ‘slow’ 

(approximately 4 weeks), ‘moderate’ (2–3 weeks) 

or ‘rapid’ (approximately 10 days). 

Preparation of amniotic membrane 

For clinical use the membrane can be prepared in 

the following forms: 

The amniotic membrane transferred to our centre 

on a daily basis from the neighboring obstetric 

and gyncological hospital in sterile containers. 

Fresh human amniotic membrane is obtained from 

placenta at the time of delivery, from caesarean 

section or deliveries that had tested negative for 

HbsAg and HIV; with no history of premature 

rupture membrane, endometrities or meconium 

ileus. The amnion was separated from the chorion 

and cleansed of blood by washing well with 

copious amount of ordinary tap water. 

In our centre in the amniotic membrane 

preparation room, the amniotic membrane washed 

with 0.9% sodium chloride solution using a septic 

procedure , then they are placed in another sterile 

container containing 100 cc NaCl which contain 

both crystalline penicillin and garamycine , then 

stored in a refrigerator (we put 5 million units of 

Crystalline Penicillin and 80 mg of  Gentamicin in 

500 cc NaCl and we put 5 cc of this mixture in 

every bottle contain amniotic membrane). 

Then we wait the result of laboratory about the 

patient blood and amniotic membrane swab, if the 

result of laboratory was negative then the 

amniotic membrane, stored in the refrigerator in 4 

C
o 
for 15 days to be used during this period, but if 

the result is positive the amniotic membrane will 

be discarded. 

If the amniotic membrane inside the bottle not 

used during 7 days, at that time we add another 5 

cc of the prepared (NaCl and antibiotic) in to the 

container of the amniotic membrane. Now the 

amniotic membrane is ready to apply or use at any 

time, when the membrane need to be used, they 

are taken out from the refrigerator and directly 

used  

Method of use 

When the membranes need to be used, the bottle 

that contains amniotic membrane are taken out 

from the refrigerator and soaked for 10 minutes in 

a bowel of normal saline (Figure 2).  

Before the membrane is applied to the burn 

wound (Figure 3), the burn wound should be 

prepared as for any dressing or skin graft. Surgical 

scrubs with antiseptic and minimal debridement 

by dry gauze are followed by Gentamicin moist 

compression gauze until oozing has stopped and 

the wound surface reasonably dry (Figure 4). 

This procedure is preferably done in a clean sterile 

dressing room, observing all a septic measures. 

No general or local anaesthesia is required. 

Sedation and pain relief is given as appropriate to 

make the patient comfortable, mostly used in 

small children and in adult usually need no 

sedation. 

The membrane was applied (Figure 5) with rough 

(chorionic) surface next to the wound, care is 

taken to ensure no trapping of air bubbles between 

membrane and wound by gentle pressing. Once 

applied the membrane are allowed to dry under a 

fan in summer and a hot air blower in winter 

(Figure 6). Drying usually takes place within 10-

15 minute or so. 

When there were any collection under the 

membranes, here all that was usually needed was 

aspiration of the collection so that the membrane 

could collapse and come in contact with burn 

skin. Then followed by dressing of a layer of dry 

gauze and bandage. It was only in some patient 

that a second application of membrane was 

needed.  
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Dressing should be changed every 24- 48 hours. 

Dressing should continued for 7-14days (Figure 7) 

or until wound appears clean. After recovery, the 

patients were followed up on weekly basis for up 

to 4 weeks (Figure 8), and on monthly basis for up 

to 2-3 month thereafter 

 

 

 

 
 
 

 
 

Figure 2. Soaked amniotic membrane for 10 
minutes in a bowel of normal saline 

 

 
 

Figure 3. Superficial burn of leg 

 
 

 
 

Figure 4. Surgical scrub of wound 
 

 

 
 

Figure 5. Membrane is applied to wound 
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Figure 6. Membrane is dried by hot air blower 
 

 
 

Figure 7. Dressing continued for 7-14days 
 

 
 

 
 

Figure 8. Healing of wound after 4 weeks 
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RESULTS  

Ninety one patients (45.5%) were males and the 

remaining 109 (54.5) were females. The highest 

prevalence was among the age group between 5 

years comprising (47.5 %) of all the cases (Table 

1). 

The thermal injuries were primarily caused by hot 

water (scald) ,comprising (72 %) of all the cases, 

following by direct flames due to gasoline ,petrol 

or gas, with an overall incidence of 32% (Table2). 

The lower limb was affected in (46.5 %) of the 

patients studied . The upper limb which was the 

second most frequent burned site (Table 2). The 

mean TBSA burned was Mean (SD) 2.7 (1.7), and 

the TBSA range from (0.5% to 8%) 

The Amniotic membrane mostly applied in the 

same day of burn 129 (64.5 %),in 42 cases (21%) 

they were applied in the second day of burn. The 

rest of the patient had the amniotic membrane 

applied in the day three and more. The Mean 

number of follow up visits 2.27 (SD 0.68) (Table 

3). 

When the outcome was compared by 

characteristics of the patient there was no 

significant difference by sex, cause of burn , site 

of burn ,But there is a significant difference in 

outcome by age group (X2 = 10.23 ,P = 0.017) . 

See (Table 4). 

 

 

 

 

Table 1. Characteristics of the patients. 
 

Characteristics Number % 

Sex Male 91 45.5 

Female 109 54.5 

 
Age 0 to 5 Years 95 47.5 

5 to 14 Years 29 14.5 

15 to 29 Years 42 21 

30 and over 34 17 

  
Mean age (SD) 14.7 (16.5) 

Age Range 1 month to 83 years 

 

Table 2. Burn characteristics. 
 

Characteristics Number % 

Cause of burn Scald 144 72 

Flame 33 16.5 

Electrical, 
explosion 

23 11.5 

 
Site of burn Lower limb 93 46.5 

Upper limb 68 34 

Face 22 11 

Trunk 17 8.5 

  
Burn size    Mean (SD)   2.7 (1.4) TBSA 

TBSA Range    0.5% to 8% 
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Table 3. Treatment characteristics. 
 

Characteristics Number % 

Day of application of amniotic 
membrane 

Day of burn 129 64.5 

One day after 42 21 

2nd day and more 29 14.5 

  
Number of follow up visits   Mean   2.27 (SD 0.68 ) 

 

 

Table 4. Comparison of the outcome of treatment by characteristic of the patients. 
 

Characteristics Number 
of 

Failures 

Number 
of 

Success 

Total X2, P value 

Sex Male 8 83 91 X2,  2.3 P value  
0.13 Female 4 105 109 

 
Cause Scald 12 132 144 X2 4.9 P value  

0.17 Flame 0 33 33 

Electrical, explosion 0 23 23 

 
Site upper limb 4 64 68 X2 1.55 P value 

0.679 
Lower Limb 7 86 93 

Face 1 21 22 

Trunk 0 17 17 

 
 
Age group 

0 to 5 years 11 84 95 X2 10 23 P value  
0.017 6 to 14 years 0 29 29 

15 to 29 years 1 41 42 

30 and over 0 34 34 

 

 

The Mean age of successful of application 15.4. 

The Mean age of failure of application 4.1, so the 

difference was significant. The Mean TBSA 

amongst failure patient was 2.6 %. The Mean 

TBSA amongst successful 2.8%, P value 0.76. So 

the difference was not significant.  

The burns healed after 1 week and 100% got cure 

in 3 weeks. 100% of the patients were free of pain 

in first week. None of the superficial burn (partial 

thickness burns) treated become infected (Table 

5). 

Comparison of the effectiveness of amniotic 

membrane dressing with daily dressing of 

superficial burn wound by 1% silver sulfadiazine 

cream done in other studies 
(10,11)

 shown in (Table 

6). 

 

 

 

Table 5. Time taken for wound healing, free of pain and to get sterile. 
 

 
Criteria 

First 
week 

Second 
week 

Third 
week 

Wound healing % 
 

82% 93% 100% 

Pain relief % 
 

100% ------- ------ 

Negative bacterial culture from the wound % 
 

100% ------- ------ 
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Table 6. Comparison of the effectiveness of amniotic membrane dressing 

 with 1% silver sulfadiazine cream. 
 

 

 

 

 

 

 

 

 
DISCUSSION 

 

 

The efficacy of the Gentamycin and Crystalline 

penicillin preserved membrane as dressing was 

assessed on Its performance vice versa the 

qualities of an ideal dressing, which is more 

expensive and needs longer time regarding the 

duration of healing process in cases of partial 

thickness burns. While the use of amniotic 

membrane as a temporary biological dressing, has 

the following clinical property over the daily ideal 

dressing. 

Enhanced wound healing 

This probably the best feature of the membrane 

for wound healing in partial thickness burn which 

was almost 100% and occurred with 2-3 weeks. 

As the wound healed the membrane would peel 

off spontaneously. Many researches have noted 

enhanced healing of wounds with the application 

of amniotic membrane. Robson, Krizek, Koss and 

Samburg in 1973 
(14)

 have subjectively noted 

rapidity of in growth of epithelium from the 

borders of the wound in full-thickness defects and 

rate of re-epithelialization of partial thickness 

burns appear to be increase by the use of amniotic 

membrane 
(15)

. 

Burgos confirmed the presence of angiogenic and 

mitogenic factors in amniotic membrane and held 

them responsible for producing healing in the 

wounds. However, it was noticed that in deep 

partial thickness burns micro-hemorrhage may 

form under the membranes especially on limbs 

and other areas where movement take place. The 

requirement for multiple applications of 

membranes was also more in these wounds, thus 

advantage of minimal handling and dressing was 

lost. Hence after the initial few cases when 

membranes were used for cases with combined 

superficial and deep partial thickness burns. 

During the practice there is a result that the 

membrane is not useful for cases of burn 

associated with deep partial thickness burn. 

Reduction of pain 

This is frequently observed and well recognized 

quality of amniotic membrane when used as a skin 

substitute 
(16)

; it appears to follow diminished 

inflammation and possibly better state of 

hydration of wound bed. Another explanation is 

that soft mucoid lining of amniotic membrane 

protect the exposed nerve endings from external 

irritants, the most important of which is the 

surrounding air 
(5)

. The relieve from pain was 

quite dramatic and noticed more in children who 

quieted calm down soon after the membranes 

were applied without the need for continued 

sedation. 

Adult could qualify the pain relief as been 

significant, so generally most of the patient 

tolerated pain during application of the 

membranes and during change of dressing as well. 

Sometimes sedation and pain relief is given as 

appropriated to make the patient comfortable. For 

small children Tramadol syrup were used and for 

children above 3 years age either Tramadol drop 

(1mg/kg or Morphine ampoules(0.05mg/kg im. ) 

were given. Adult usually needed no sedation, but 

sometimes in special situation may be used 

Bacteriostatic function 

The function is said to be due to the presence of 

antibodies, possibly allantoin, a bactericidal 

product of purine metabolism and lysozyme, a 

bacteriolytic protein 
(17)

. Adherences of amnion to 

the burn wound by eliminating its exposed status 

may itself lower bacterial count in the wound 
(18)

. 

The close adherence of the membrane to the 

wound is said to be via the fibrin and elastin 
(19)

. 

Furthermore, the amniotic membrane has a high 

thrombin activity which allows a very rapid and 

Criteria Amniotic 
membrane 

1% silver sulfadiazine 

Wound healing % 3 weeks 6 weeks 

Pain relief % 1 week 4 weeks 

Negative bacterial culture from the 
wound % 

1 week 5 weeks 
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efficient attachment to living dermis or 

granulating tissue 
(20)

. This close adherence allows 

restoration of lymphatic integrity protects 

circulating phagocytes from exposure and allows 

removal of surface debris and bacteria. It has been 

shown that amniotic membrane takes on to a 

granulating wound 
(21)

. This initial neo-

vascularization is held responsible for effective 

decrease in bacterial count 
(22)

. None of the 

superficial burn (partial thickness burns) treated 

become infected, this observed during follow-up 

of the cases and during the dressing change. In 

between the cases where a second application was 

necessitated (5 cases) and in (2 cases) third 

application are required, and in 10 patients 

because the burn area was associated with deep 

partial thickness burn and were treated with 

membranes infection took place and later on 

managed by ideal daily dressing by flamazin, in 

two cases with debridement and SSG cover with 

appropriate antibiotic cover, the infection are 

mostly in the cases are due to Staphylococcus 

aureus infection. 

Vapour barrier 

By acting as an effective vapor barrier it prevents 

the evaporation of fluid from burn wound, thereby 

reducing insensible loss and intern the overall 

fluid requirement of the body. Furthermore, by 

preventing evaporation from the wound surface, 

the temperature regulation mechanism is not over-

strained and the caloric requirement to maintain 

body temperature is also correspondingly reduced 
(19)

. Vapor barrier property of amniotic membrane 

has been attributed to a firm bond between it and 

the wound, composed mostly of fibrin and elastin 
(17)

. When compared to homograft skin and 

porcine skin graft, amnion causes a very minor 

reduction of evaporation 
(23)

. The applied 

membranes dried on the burn wound and as they 

desiccated they separated from the healed areas 

leaving behind a well healed soft and supple skin 
(24-30)

.  

Elasticity and non antigenic 

None of the patients developed any kind of 

hypersensitivity reaction to the membranes in all 

wounds, the membrane used to drape so well over 

even the limbs and joints that mobility was not 

affected 
(24-26)

. 

Adherence to wound 

The adherence to the wound was excellent, in all 

cases the membranes stick very well and needed 

no extra-dressing to help it stay in place and once 

the membranes dried they separated only as 

healing took place 
(24)

. 

Easy of application 

This gain was very strong factor in favor of 

Gentamicin and crystalline penicillin preserved 

amniotic membrane as a dressing. The collection, 

cleaning, preservation, reconstitution and 

application need no special equipment skills. A 

trained nurse or nursing assistant could be easily 

trained in the use of application of these 

membranes 
(24)

. 

Economy 

Iraq being a developing country, economy in a 

dressing is a very important factor, especially in 

our hospital situation. Preserved amniotic 

membrane is one of the most economical 

dressings possible as:  

 Amniotic membrane is freely available 

from the maternity operating theatre. 

 Cleansing of the membrane is with plane 

tap water and not saline. 

 The amount of saline used for restitution 

of the membrane is about 200-300 cc. 

 Storage require only ordinary refrigerator 

in the word. 

This study demonstrated that the use of 

amniotic membrane as a temporary biological 

dressing was an effective method in : 

 Readily available in sufficient quantity 

 Application not associated with 

immunological problems. 

 Large size. 

 Simple to prepare and sterilize 

 No allergic reactions 

 Up to 15% reduction of water losses in 

wounds. 

 Reducing burn wound sepsis.  

We recommend its wider application in other 

centers throughout the country. 
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