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Introduction

Neoplasm of the oral cavity and pharynx frequently cause 
-

ent reconstructive challenges. Tongue is the most common 

and morbidity. Wide local excision is the surgical treatment of 
small tumors. In patients with large tumors which involve one 
quarter to one third of the lateral aspect of tongue, healing by sec-
ondary intention is an acceptable option. When tumor invades the 

-
dard treatment.1,2 This may result in functional impairment such as 
speech and swallowing.1,2 Objectives of reconstruction following 
surgery include adequate wound healing to facilitate postopera-
tive radiation, to optimize function, and cosmetic appearance.1,2,3 
Wound dressing prevents water loss, provides a wound covering, 
and promotes neovascularization with reepithelialization from the 
wound edge.4

In order to restore function and cosmesis, several techniques 
such as primary closure, skin grafts, local transposition of skin, 

-
struct oral and pharyngeal defects following surgery.1,3  

Primary closure is useful for relatively small oral cavity and 
oropharyngeal tumors. Split-thickness skin grafts (STSGs) are 
routinely used to cover mucosal defects arising from resections. 
Conventional STSGs are associated with donor site morbidity, 
including pain, infection, and hypertrophic scar formation. Mis-
matching in the color and texture of skin with tongue mucosa is 
another problem.1,3  

Human amniotic membrane (AM) has been used as a bioma-
terial for surgical reconstruction for nearly 100 years. In 1910, 
Davis5 

Subsequently, it has been widely used as a surgical dressing in 
management of burns,6,7 surgical reconstruction of the bladder 8 
and vagina,9 and in the prevention of surgical adhesions.10  

AM transplantation is also used in a wide variety of ocular dis-
ease as a temporary graft in order to promote ocular surface heal-

-
tion.11,12  

According to the above- mention points, the aim of this study 
-

ing material for surgical defects of mucosa in the oropharyngeal 
region.

Methods

A prospective study was conducted on 50 patients who under-
went operative resection of primary intraoral tumors between 
March 2010 and November 2011, at the ENT Department of 

-
ences. The study was approved by the Ethical Committee of Shi-
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raz University of Medical Sciences. Location of the primary lesion 

soft palate. In this study, we used AM for dressing of the defects in 
the oral cavity and/or pharynx after tumor resection.

-
lying mucosal membrane. The patients were followed up for two 
to 20 months with a mean time of 10 months.

Preparation of amniotic membrane (AM)
After informed consent, screening for potential risk factors such 

as cancer, infectious diseases, drug abuse, and sexual behavior 
was performed. The female donors were tested for hepatitis B and 
C, rapid plasma reagin for syphilis screening, and human immu-

-
planting infectious material, only amnion from cesarean sections 
was used with no history of premature rupture of membranes, en-
dometritis, or meconeum ileus.  Immediately after delivery, under 

washed with phosphate buffer saline (PBS); chorion and amnion 
-

lulose membrane (Whatman, Schleicher, and Schuell Optitaran 
BA-S 85) with the epithelial surface up. The membrane with the 

in 4 %, 8 %, and 12 % dimethyl sulphoxide (DMSO) PBS for 

DMSO medium (Sigma). Vials were frozen at -80°C in our “Am-
nion Bank “.11,13

The criteria for judgment of AM
-

ing of the pain and granulation tissue formation with surface epi-
thelialization at the site of graft. The criteria for judgment of AM 
dressing with respect to the results obtained were based on the 
scoring pattern that was used by Bessho and Murakami.14,15 

Pain relief was assessed subjectively based on patient’s own 

(moderate), or poor (severe). It was recorded on day 7 after the 
surgery when the patient was no longer taking analgesic medica-
tions.

Granulation tissue formation evaluated in the third week after 
surgery and categorized as good (entire wound), fair (nearly the 
entire of wound), or poor (inadequate). Surface epithelializa-
tion was noted at the end of the month and rated as good (entire 
wound), fair (nearly the entire wound), or poor (inadequate).

Figure 1. The 

Figure 2.
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were given scores of 2, 1, and 0, respectively. Effectiveness was 
assessed by adding up the scores, and a value ranging from 8 to 
10 was considered very effective; 5 to 7, effective; and 0 to 4, 
ineffective.14,15 

Reactivity/allergenicity of the material was assessed depending 
on the reactions elicited and was graded as none when no reac-
tions were seen, moderate when few reactions were noted but 
resolved without any treatment, and severe when treatment was 
required. These were given scores of 2, 1, and 0, respectively. Fi-
nally, usefulness of the material was assessed by adding the scores 
for effectiveness and reactivity (effectiveness plus reactivity) and 
was graded as very useful (8 – 10 points), useful (5 – 7 points), or 
useless (0 – 4 points).

Results

The patients included 40 males (80 %) and 10 females (20 %), 
age from 20 to 80 years with a mean age of 50 ± 10.41 years. 
Squamous cell carcinoma (SCC) was reported in all patients (100 
%). The anatomic location of tumors was:  tongue in 34 cases 

(10 %), and two in retromolar area (4 %). The patients underwent 

plus mandibulectomy according to tumor location. The mean time 

On clinical follow-up, all patients had a good epithelialization 
(good), good pain relief, and good granulation tissue formation 
with surface epithelialization (Figures 1 and 2). 

Complete adherence of AM to the wound was detected in all 
cases. None complained about the sensation of foreign body, and 
the patients were comfortable with intraoral grafting of AM. Al-
lergy either systemic or local was not reported in any of the cases. 
Pain relief was good in all cases. Granulation and epithelialization 
were good in all 50 patients. The membrane was very effective in 
40 patients, and effective in 10. The membrane was very useful 
in all patients. 

Discussion

Surgery for tumors or traumatic lesions of the head and neck 

there has been progress with reconstruction of defects in the up-
per aerodigestive tract, but replacement of excised tissues with 
respect to tissue mobility is a challenging problem.1,3 Uncovered 
wounds are susceptible to infection and prone to scarring and con-
traction. The moist environment with saliva contamination inter-
feres with healing process.16,17 

-
tinely used. Allograft donor is not suitable because of rejection 
after a short period of reconstruction.18 Different dressing materi-
als have been used to cover defects after burn, denuded areas, or 
surgical defects temporary or permanently. A variety of materi-
als have been evaluated for suitability as temporary or permanent 
cover after burns or surgical defects.  Substances such as synthetic 

as wound cover.4  
Other materials such as hyper dry AM, egg membrane, and algi-

-
ing defects in the mucosa or skin.19–22 In Rastogi, et al.’s study, 

collagen membrane was used as graft material to repair defects 
of mucous membrane in the oral cavity. They recommended that 
collagen was an excellent material for graft wound healing.15 Skin 
graft is used as covering and reconstitution, but such graft used in 
the mouth will always retain the coloration of the skin and never 
attain the texture of the oral mucosa. Also, the growth of adnexal 
structures such as hair and sweat glands is unpleasure. In elderly 
patients the atrophic skin is unsuitable for this purpose.23,24  

In our study, we used fresh AM as a biodegradable wound dress-
ing material for surgical defects in the oral cavity and pharynx. 
No special equipment or skills were required. Its application in the 
oral cavity is easy, and well tolerated with no adverse effects. In 
clinical follow- up, we had good outcomes without complication 
or tumor recurrence. 

After local radiotherapy, less local contracture and speech impair-
ment was noticed.

In a recent study which was performed by Shojaku, et al. useful-
ness of human AM patches as a dressing substitute for temporalis 
fascia graft was investigated in canal wall down tympanoplasty. 
Complete epithelialization of the mastoid cavity took place in all 
patients, as well as complete epithelialization of the AM graft was 

25  
 Now, in the 21st century, AM has gained importance because of 

26 enhance wound 
healing and reepithelialization;27 as well as its antimicrobial and 
anti-viral properties12,28 and low immunogenicity.29 It has not been 
associated with graft rejection after transplantation.30,31 

In conclusion, AM can be used as a biologic dressing material 
for covering of the mucosal defects after tumoral resection in the 
oral cavity. 

Declaration of interest: -
est. The authors alone are responsible for the content and writing 
of the paper.

The authors state that they have 

References

1. de Bree R, Rinaldo A, Genden EM, Suárez C, Rodrigo JP, Fagan JJ, et 
al. Modern reconstruction techniques for oral and pharyngeal defects 
after tumor resection. Eur Arch Otorhinolaryngol. 2008; 265: 1 – 9. 

2. Villaret AB, Cappiello J, Piazza C, Pedruzzi B, Nicolai P. Quality of life 
in patients treated for cancer of the oral cavity requiring reconstruction: 
a prospective study. Acta Otorhinolaryngol Ital. 2008; 28: 120 – 125.

3. Blanchaert RH Jr reconstruction in patients with 
advanced oral squamous cell carcinoma. . J Oral Maxillofac Surg. 2012 
; 70: 460.

4. Junkins-Hopkins JM. Biologic dressings. J Am Acad Dermatol. 2011; 
64: e5 – e7.

5. Davis JW. Skin transplantation with a review of 550 cases at the Johns 
Hopkins Hospital. Johns Hopkins Med J 1910; 15: 307.

6. Adly OA, Moghazy AM, Abbas AH, Ellabban AM, Ali OS, Mohamed 
BA. Assessment of amniotic and polyurethane membrane dressings in 
the treatment of burns. Burns. 2010; 36: 703 – 710.

7. Andonovska D, Dzokic G, Spasevska L, Trajkovska T, Popovska K, 
Todorov I, et al.The advantages of the application of amnion membrane 
in the treatment of burns. Prilozi. 2008; 29: 183 – 198.

8. Iijima K, Igawa Y, Imamura T, Moriizumi T, Nikaido T, Konishi I, et 
al. Transplantation of preserved human amniotic membrane for bladder 
augmentation in rats. Tissue Eng 2007; 13: 513 – 524.

9. Sarwar I, Sultana R, Nisa RU, Qayyum I. Vaginoplasty by using amnion 
graft in patients of vaginal agenesis associated with Mayor-Rokitansky-
Kuster-Hauser syndrome. J Ayub Med Coll Abbottabad. 2010; 22: 7 – 

Arc
hiv

e 
of

 S
ID

www.SID.ir



Archives of Iranian Medicine, Volume 16, Number 9, September 2013506

10.
10. Arora M, Jaroudi KA, Hamilton CJ, Dayel F. Controlled comparison of 

intercede and amniotic membrane graft in the prevention of postopera-
tive adhesions in the rabbit uterine horn model. Eur J Obstet Gynecol 
Reprod Biol 1994; 55: 179 – 182.

11. Dua HS, Gomes JA, King AJ, Maharajan VS. The amniotic membrane 
in ophthalmology. Surv Ophthalmol. 2004; 49: 51 – 77.

12. Fernandes M, Sridhar MS, Sangwan VS, Rao GN. Amniotic membrane 
transplantation for ocular surface reconstruction. Cornea 2005; 24: 643 
– 653.

13. Nejabat M, Masoumpour MB, Eghtedari M, Azarpira N, Ashraf MJ, 
Astane AR. Amniotic membrane transplantation for the treatment of 
pseudomonas keratitis in experimental rabbits.  IRCMJ. 2009; 11: 149 
– 154.

14. Chen CM, Yang CF, Huang IY, Shen YS, Shieh TY, Chen CH, et al. 
dermis for repair of oral 

mucosal defects: report of two cases. Kaohsiung J Med Sci. 2004; 20: 
516 – 520.

15. Rastogi S, Modi M, Sathian B. The  of collagen membrane as 
a biodegradable wound dressing material for surgical defects of oral 
mucosa: a prospective study. J Oral Maxillofac Surg. 2009; 67: 1600 
– 1606.

16. Lauer G, Schimming R. Tissue-engineered mucosa graft for reconstruc-
tion of the intraoral lining after freeing of the tongue: a clinical and im-
munohistologic study. J Oral Maxillofac Surg. 2001; 59: 169 – 175.

17. Auluck A, Rosin MP, Zhang L, Sumanth KN
a clinically benign but potentially malignant disease: report of 3 cases 
and review of the literature. J Can Dent Assoc. 2008; 74: 735 – 740.

18. Girod DA, Sykes K, Jorgensen J, , Tsue T. Acellular dermis 
compared to skin grafts in oral cavity reconstruction. Laryngoscope. 
2009; 119: 2141 – 2149.

19. Arai N, Tsuno H, Okabe M, Yoshida T, Koike C, Noguchi M, et al. Ap-
plication of a hyperdry amniotic membrane on surgical defects of the 
oral mucosa. J Oral Maxillofac Surg. 2012; 70: 2221 – 2228.

20. Yang JY, Chuang SS, Yang WG, Tsay PK. Egg membrane as a new bio-
logical dressing in split-thickness skin graft donor sites: a preliminary 

clinical evaluation. Chang Gung Med J. 2003; 26: 153 – 159.
21. Thomas S. Alginate dressings in surgery and wound management: Part 

2. J Wound Care. 2000; 9: 115 – 119.
22. Kesting MR, Wolff KD, Hohlweg-Majert B, Steinstraesser L. The role 

of allogenic amniotic membrane in burn treatment. J Burn Care Res. 
2008; 29: 907 – 916.

23. Liu J, Bian Z, Kuijpers-Jagtman AM, von den Hoff JW. Skin and oral 
mucosa equivalents: construction and performance. Orthod Craniofac 
Res. 2010; 13: 11 – 20.

24. Girod DA, Sykes K, Jorgensen J
compared to skin grafts in oral cavity reconstruction. Laryngoscope. 
2009; 119: 2141 – 2149.

25. Shojaku H, Takakura H, Okabe M, Fujisaka M, Watanabe Y, Nikaido T. 
Effect of hyperdry amniotic membrane patches attached over the bony 
surface of mastoid cavities in canal wall down tympanoplasty. Laryngo-
scope. 2011; 121: 1953 – 1957.

26. Tseng SC, Li DQ, Ma X. Suppression of transforming growth factor-be-
ta isoforms, 
in cultured 
matrix. J Cell Physiol 1999; 179: 325 – 335.

27. Shimazaki J, Aiba M, Goto E, Kato N, Shimmura S, Tsubota K. Trans-
plantation of human limbal epithelium cultivated on amniotic mem-
brane for the treatment of severe ocular surface disorders. Ophthalmol-
ogy. 2002; 109: 1285 – 1290.

28. Kjaergaard N, Hein M, Hyttel L, Helmig RB, Schønheyder HC, Uldb-
jerg N,  et al. Antibacterial properties of human amnion and chorion in 
vitro. Eur J Obstet Gynecol Reprod Biol. 2001; 94: 224 – 229.

29. Lefebvre S, Adrian F, Moreau P, Gourand L, Dausset J, Berrih-Aknin S, 
et al. Modulation of HLA-G expression in human thymic and amniotic 
epithelial cells. Hum Immunol. 2000; 61: 1095 – 1101.

30. Kang JW, Koo HC, Hwang SY, Kang SK, Ra JC, Lee MH, et al. Im-
munomodulatory effects of human amniotic membrane-derived mesen-
chymal stem cells. J Vet Sci. 2012; 13: 23 – 31.

31. Hori J, Wang M, Kamiya K, Takahashi H, Sakuragawa N. Immunologi-
cal characteristics of amniotic epithelium. Cornea. 2006; 25: S53 – S58.

Arc
hiv

e 
of

 S
ID

www.SID.ir



 

 

https://sid.ir/1791
https://sid.ir/1792
https://sid.ir/1793
https://sid.ir/1795
https://sid.ir/1794
https://sid.ir/1796
https://sid.ir/1702
https://sid.ir/1700
https://sid.ir/1699
https://sid.ir/1698
https://sid.ir/1787

