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ABSTRACT 

 

Article information 

 

Background: Giant papillary conjunctivitis [GPC] is a type of 

inflammatory disease of the eye formed of "giant" papillae in the 

superior tarsal conjunctiva. 

Aim of the work: We have compared the effect of refractory giant 

papillary conjunctivitis management surgically with excision with 

and without conjunctival autograft or amniotic membrane 

transplantation. 

Patients and Methods: This was a randomized controlled trial 

conducted in the Ophthalmology Department, Al-Azhar University 

Hospitals, Egypt in the period from  January 2022 to January  2023  

included 45 patients presenting with giant papillary conjunctivitis 

who were treated surgically by one of the following techniques 

divided into 3 groups: group [1]; included 15 patients had undergone 

simple surgical excision of giant conjunctival papillae only, group 

[2];  included 15 patients had undergone surgical excision with 

conjunctival autograft and group [3];  included 15 patients had 

undergone surgical excision with amniotic membrane transplantation 

[AMT]. 

Results: Results of this study reported that recurrence occurred higher in 

simple excision [10.7%] with a significant difference between 

groups [p value=0.021], also dry eye was higher in the same group 

[17.9%] with no significant difference. Conjunctival inflammation 

was higher in excision with AMT [10%] with no significant 

difference. Scar had been formed in one eye of simple excision 

patients only while vascularization was in one eye of excision with 

autologous conjunctival graft only. 

Conclusion: AMT or autologous conjunctival graft following excision 

of giant conjunctival papillae may reduce the chances of recurrence; 

also, surgical outcomes are better than that reported with the simple 

excision. 
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INTRODUCTION 

Giant papillary conjunctivitis [GPC] is a 

type of inflammatory disease of the eye formed 

of "giant" papillae in the superior tarsal 

conjunctiva [1]. Initially, any papillae ≥ 1.0 mm 

was considered "giant papillae" but more recent 

research considers the GPC for any papillae ≥ 

0.3 mm [2]. 

GPC typically occurred with contact lens 

wear, so the term contact lens-induced papillary 

conjunctivitis [CLPC] was described in cases 

induced by contact lens wear. Other causes also 

were reported such as eye prostheses, exposed 

sutures, exposed buckles, glaucoma filtering 

blebs, and elevated band keratopathy [3, 4]. 

The precise pathophysiology of GPC is not 

fully known and is potentially multifactorial 

with immunological reactions to any foreign 

body such as contact lenses and clinical 

presentation that resolve foreign body-induced 

physiological inflammation [5, 6]. 

Patients typically have symptoms of itching, 

blurring of vision, a feeling of a foreign body, 

increased mucus, and diminished tolerance of 

wear of contact lenses. GPC appears to be one 

of the most prevalent problems of both soft and 

rigid contact lens wear despite eye care 

programs that are being told by professionals 

about routine contact lens replacement and 

proper hygiene [7]. 

Treatment for GPC patients aims to enable 

them to use the most successful therapeutic 

program during contact lens wear. Contact lens 

users should use a proper cleaning method for 

lenses and remove them periodically, adjusting 

the design of lenses or trying rigid gas 

permeable lenses, which are smaller with less 

surface area, so lens deposits are not collected 

easily [8]. 

The contact lens can be replaced if the 

symptoms persist and topical drugs composed 

of corticosteroids, nonsteroidal anti-

inflammatory eye drops, and mast cell 

stabilizers can be added which can simulate the 

immune system. For contact lens users with 

mild to moderate papillary conjunctivitis, 

olopatadine and fluorometholone are more 

effective as reported by Khurana et al. [9]. 

Moderate to severe GPC tends to have a good 

response to mast cell stabilizers with a success 

rate of 70% [10]. 

In refractory cases to conservative or 

medical treatment, surgical treatment is 

essential. Surgical excision for giant 

conjunctival papillae together with AMT or 

autologous conjunctival graft to treat the tarsal 

conjunctival defect has been conducted with 

reasonable performance [11]. 

In this article, we have compared the effect 

of refractory giant papillary conjunctivitis 

management surgically with excision with and 

without conjunctival autograft or amniotic 

membrane transplantation [AMT]. 

PATIENTS AND METHODS 

This was a randomized controlled trial 

conducted in Ophthalmology Department, Al-

Azhar University Hospitals, Egypt in the period 

from January 2022 to January 2023 included 45 

patients presenting with giant papillary 

conjunctivitis, their ages ranged from 21 to 71 

years, 19 patients were males and 26 patients 

were females. The patients are divided by 

simple randomization into three categories, each 

has 15 subjects, Group [1]: included 15 patients 

who had undergone a simple surgical excision 

of GPC only. Group [2]: included 15 patients 

who had undergone surgical excision of GPC 

with conjunctival autograft. Group [3]: included 

15 patients who had undergone surgical 

excision of GPC with amniotic membrane graft. 

Our study followed the Helsinki Declaration 

principles and was approved by the ethical 

approval committee of our institution. Written 

consent was obtained from every patient before 

recruitment. We recruited the patients according 

to the following: 

The inclusion criteria were: Patients with 

conjunctival papillae with a diameter ≥ 0.3 mm 

that are refractory to medical treatment. 

The exclusion criteria were: 1] Small 

conjunctival papillae < 0.3 mm. 2] Corneal 

involvement. 3] Suspected conjunctival tumor. 

Data collection: Each patient had 

undergone a detailed history [such as atopy, 

asthma symptoms, allergic rhinitis, atopic 

dermatitis, and contact lens] and a complete 

ophthalmic examination.  

Surgical techniques: Local anesthesia has 

been given and a 15 Bard-Parker knife was used 

to excise the giant papillae. There were 3 groups 

of patients: In group [1] simple excision 
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procedure was done [excising the giant papillae 

only], in group [2] conjunctival autograft 

procedure was done after excision of giant 

papillae, conjunctival tissue from another 

section of the subject’s eye along with limbal 

tissue is resected in one piece and used to cover 

the part from which the papillae were excised 

while in group [3] an AMT was done after 

excision of giant papillae. The amniotic 

membrane with its epithelial side up had been 

placed over the tarsal conjunctiva after excision 

and placed in the site of the defect. The edges of 

the amniotic membrane were sutured by 8-0 

vicryl. 

Preparation of amniotic membrane: The 

amniotic membrane was handled in the glycerin 

solution and kept in the Modified Eagle 

Medium [DMEM] Dulbecco in a 1:1 ratio 

containing antibiotics at -80°C, after receiving 

from donors who had undergone elective 

cesarean delivery. At the time of donation and 

after six months, donor serums were tested for 

microbiological safety.  

 

 

Figure [1]: The conjunctival autograft; [A]: Conjunctival giant papillae before the procedure [B, C]: 

During the procedure, [D]: After healing. 

   

Figure [2]: Amniotic membrane graft; [A]: Before the procedure, [B]: After healing  
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Postoperative care: Topical prednisolone 

acetate [1%] and levofloxacin eye drops were 

taken four times daily for four weeks. 

Preservative-free lubricant eye drops were 

introduced also in both eyes.  

Follow up: Patients received follow-ups for 

two years.  The rate of recurrence and 

postoperative complications were reported 

during the long-term duration of follow-up.  

Statistical Analysis 

The collected data were coded, processed, 

and analyzed using the SPSS [Statistical 

Package for Social Sciences] version 21 for 

Windows® [SPSS Inc, Chicago, IL,USA]. 

Quantitative data were presented as mean ± SD 

and range. Qualitative data were presented as 

numbers and percentages. Comparison between 

Qualitative data among the groups was done by 

Chi-Square test. ANOVA test was used to 

compare Quantitative data among the groups. P 

< 0.05 was considered to be statistically 

significant. 

RESULTS 

This study included 87 eyes of 45 subjects. 

The mean age in groups 1, 2, and 3 was 32.61, 

42.84, and 39.27 years old respectively. 

Females were more prevalent [65%] in studied 

patients. Also, bilateral GPC was more common 

[93.3%] than single-eye [6.7%] in all groups 

[table 1]. 

Regarding risk factors and etiology of GPC, 

contact lens wearing was the most common 

etiology 84.4% in all groups while atopy, 

exposed sutures, and exposed scleral buckles 

were 11.1%, 2.2%, and 2.2% respectively [table 

2].  In group [1], 80% of cases were caused by 

contact lenses, and 20% were caused by atopy 

while in group [2], 93.3 % of cases were caused 

by contact lenses, and 6.7 % were caused by 

exposed scleral buckles.  In group [3], 80% of 

cases were caused by contact lenses, 13.3% 

were caused by atopy and 6.7% were caused by 

exposed sutures. 

Regarding the clinical presentation of 

studied groups 1, 2, and 3, itching was present 

in 8[53.3%], 5 [33.3%] & 8 [53.3%] patients, 

blurred vision in 3 [20%], 7 [46.7%], and 5 

[33.3%], foreign body sensation in  9 [60%], 4 

[26.7%], and 7 [46.7%], decreased lens 

tolerance in 11 [73.3%], 9 [60%], and 7 

[46.7%], excess mucus production in 6 [40%], 

10 [66.7%] & 4 [26.7%], hyperemia in 12 

[80%], 8 [53.3%], and 9 [60%] and conjunctival 

opacification in 8 [53.3%], 3 [20%] & 5 

[33.3%] patients respectively with no significant 

difference between groups [table 3]. 

Considering postoperative complications, 

recurrence occurred higher in the simple 

excision group [21.4%] with a statistically 

significant difference between groups [p 

value=0.021], dry eye was higher in group 1 

[17.9%] than group 2 [6.9%] and group 3 [10%] 

with no significant difference between groups. 

Conjunctival inflammation was higher in group 

3 [10%] than in group 1 [7.4%] and group 2 

[3.4%] with no significant difference between 

groups. Scar had been formed in one eye of 

group 1 only while vascularization was in one 

eye of group 2 only [table 4]. 

 

Table [1]: Demographic data of studied patients 

 Group 1 [n=15] Group 2 [n=15] Group 3 [n=15] F / χ2 test P value 

Sex [No., 

%] 

Male  

Female 

10 [66.7%] 

5 [33.3%] 

3 [20%] 

12 [80%] 

6 [40%] 

9 [60%] 
1.385 0.284 

Age 

[years] 

Mean±SD 

Range 

32.61±5.15 

21-65 

42.84±9.33 

28-61 

39.27±7.11 

24-71 
1.228 0.302 

Number 

of eyes 

[No., %] 

Right eyes 

Left eyes 

Bilateral eyes 

1 [6.7%] 

1 [6.7%] 

13 [86.6%] 

- 

1 [6.7%] 

14 [93.3%] 

- 

- 

15 [100%] 

2.164 0.257 

Table [2]: Risk factors and etiology of GPC in studied groups 

 Group 1 [n=15] Group 2 [n=15] Group 3 [n=15] χ2 test P value 

No. [%] No. [%] No. [%] 

Contact lens  12 [80%] 14 [93.3%] 12 [80%] 1.764 0.461 

Atopy  3 [20%] - 2 [13.3%] 0.631 0.252 

Exposed sutures - - 1 [6.7%] - - 

Exposed scleral buckles - 1 [6.7%] - - - 
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Table [3]: Clinical presentation of GPC in studied groups 

 Group [1] 

[n=15] 

Group [2] 

[n=15] 

Group [3] 

[n=15] 

χ2 test P 

value 

No. [%] No. [%] No. [%] 

Itching  8 [53.3%] 5 [33.3%] 8 [53.3%] 2.761 0.311 

Blurred vision  3 [20%] 7 [46.7%] 5 [33.3%] 1.292 0.192 

Foreign body sensation 9 [60%] 4 [26.7%] 7 [46.7%] 1.814 0.541 

Decreased lens tolerance 11[73.3%] 9 [60%] 7 [46.7%] 0.942 0.273 

Excess mucus 

production 

6 [40%] 10 [66.7%] 4 [26.7%] 2.592 0.116 

Hyperemia 12 [80%] 8 [53.3%] 9 [60%] 1.724 0.571 

Conjunctival 

opacification 

8 [53.3%] 3 [20%] 5 [33.3%] 5.219 0.153 

Table [4]: Post-surgical complication in studied groups 

 Group [1] [No. 

of eyes =28] 

Group [2] [No. 

of eyes =29] 

Group [3] [No. 

of eyes =30] 

χ2 test P value 

No. [%] No. [%] No. [%] 

Recurrence  

6 [21.4%] 1 [3.4%] 1 [3.3%] 4.404 0.021* 

P1=0.055 

P2=0.035* 

P3=0.842 

Dry eye 5 [17.9%] 2 [6.9%] 3 [10%] 2.742 0.152  

Conjunctival 

inflammation 
2 [7.4%] 1 [3.4%] 3 [10%] 0.864 0.381  

Scar 1 [3.6%] - -    

Vascularization - 1 [3.4%] -    

P1=Comparison between group 1 and group 2, P2 = Comparison between group 1 and group 3, P3 = 

Comparison between group 2 and group 3. *: P value was significant. 

 

DISCUSSION 

Despite extensive daily use of contact lenses, 

GPC is considered a significant cause for the 

cessation of contact lenses worn by patients [12]. 

Different clinical studies evaluated therapies for 

different types of eye allergy disorders, several 

trials in the methods of treatment of GPC do not 

fulfill the requirements for randomized 

controlled trials, implementing evidence-based 

treatment approaches impossible for eye care 

professionals to conduct in their practice [13]. 

There is a shortage of knowledge on the 

surgical procedures but numerous techniques 

can be used, like cryotherapy of papillae, 

papillary excision accompanied by amniotic 

membrane transplantation, oral mucous 

membrane transplant, or autologous 

conjunctival graft to be placed over defects [14]. 

This analysis that evaluates the outcomes of 

surgical treatment of GPC involved surgical 

excision only, excision with AMT or 

conjunctival autologous graft. To our 

knowledge, there are no articles, that compare 

the postoperative outcomes for patients with the 

three procedures. 

The study in our hand included 87 eyes of 45 

subjects and GPC was in both eyes in 93% of 

studied patients. Although clinical presentation 

is usually bilaterally, one study reported that 

10% of GPC cases were unilateral [15]. 

Our research found that the most prevalent 

cause in all groups was the use of contact lenses 

[84.4%]. There is a broad variation in the 

recorded occurrence of GPC in contact lens 

wearers. Allansmith et al. [16] recorded that 

GPC's incidence rates were 1.5%-47.5%. The 

prevalence of GPC tends to be affected by 

repeated contact lens removal, type of contact 

lenses increased wearing times, bad contact lens 

hygiene, increased lens size, and poor lens fit 
[17].  

Korb et al. [18], observed that conjunctival 

papillae exhibited above 0.3 mm in 0.6% of 

patients without wearing contact lenses or 

suffering from GPC. Donshik et al. [3], reported 

that the severity of the clinical presentation of 

GPC in atopic subjects is more than in non-

atopic. 

GPC is typically manifested by conjunctival 

redness, giant papillae on the tarsal conjunctiva, 
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and dense mucus deposits in both the medial 

canthus, and tear film [19]. It is also worth noting 

that even asymptomatic patients with 

noncontact lens wear also have papillae. 

Research by Allansmith et al. [20], reported that 

in 69 percent of healthy individuals without 

contact lenses, small uniform papillae are 

detected.  

The potency of AMTs was appropriate 

needed as an extension of the collagen layer and 

basement membrane. Epithelial cells are not 

supported by the AM. Therefore, AM graft can 

be differentiated from a conjunctival and 

mucosal graft epithelial graft. These grafts were 

used for ophthalmic reconstruction for over a 

century [21]. 

For the last 2 decades, such approaches have 

been assessed in a manner that has widened the 

treatment possibilities by alternative 

technologies, such as AMTs. The recent 

procedures, which involve conjunctival and 

mucosal grafting remain updated and an 

effective alternative for conjunctiva 

reconstruction. Its benefits involve easy 

availability, quick and cost-effective graft, high 

graft stabilization, and tolerance [22]. 

Considering outcomes of surgical 

procedures, recurrence occurred higher in 

simple excision [21.4%] with a significant 

difference between groups [p value=0.021], also 

dry eye was higher in the same group [17.9%] 

with no significant difference. Conjunctival 

inflammation was higher in excision with AMT 

[10%] with no significant difference. Scar had 

been formed in one eye of simple excision 

patients only while vascularization was in one 

eye of excision with autologous conjunctival 

graft only. 

Tanaka et al. [23], recorded that simple 

excision of the giant papilla has a recurrence 

rate of 82.4%, with repeated lesions through 6 

months postoperative in seventeen eyes. 

In a previous study by Jiang et al. [24], on 16 

eyes, excision of giant papillae with AMT has 

enhanced clinical manifestations through 1 

month; also, recurrence occurred in two eyes 

[12.5%]. 

Nevertheless, a retrospective analysis of 

thirteen eyes of subjects, who have refractory 

giant papillae after vernal keratoconjunctivitis 

[VKC] and AMT was done, and the smooth 

tarsal conjunctival surface was observed in all 

patients, with no recurrence in any eye for one 

year after surgery [25]. 

In addition, no recurrence of giant papillae 

was reported during the period from nine 

months to twenty-seven months in six eyes with 

severe vernal keratoconjunctivitis who had 

conjunctival autograft [26]. 

Conclusion: This research reveals that AMT 

or autologous conjunctival graft following GPC 

excision may reduce the chances of recurrence; 

also, their surgical outcomes are better than the 

simple excision outcomes. 

Conflict of Interest and Financial 

Disclosure: None. 

REFERENCES 

1. Leonardi A, Bogacka E, Fauquert JL, Kowalski 

ML, Groblewska A, Jedrzejczak-Czechowicz M, 

et al. Ocular allergy: recognizing and diagnosing 

hypersensitivity disorders of the ocular surface. 

Allergy. 2012 Nov;67[11]:1327-37. doi: 10.1111/ 

all.12009. 

2. Dunn SP, Heidemann DG. Giant papillary 

conjunctivitis. In: Mannis M, Holland E, editors. 

Cornea. Elsevier; 2017. p. 542–8. 

3. Donshik PC, Ehlers WH, Ballow M. Giant 

papillary conjunctivitis. Immunol Allergy Clin 

North Am. 2008 Feb;28[1]:83-103, vi. doi: 

10.1016/j.iac.2007.11.001. 

4. Takamura E, Uchio E, Ebihara N, Ohno S, Ohashi 

Y, Okamoto S, et al.; Japanese Society of 

Allergology. Japanese guidelines for allergic 

conjunctival diseases 2017. Allergol Int. 2017 Apr; 

66[2]:220-229. doi: 10.1016/j.alit.2016.12.004. 

5. Mackie IA, Wright P. Giant papillary 

conjunctivitis [secondary vernal] in association 

with contact lens wear. Trans Ophthalmol Soc U K 

[1962]. 1978 Apr;98[1]:3-9. PMID: 285506. 

6. Efron N. Contact lens wear is intrinsically 

inflammatory. Clin Exp Optom. 2017 Jan;100[1]: 

3-19. doi: 10.1111/cxo.12487. 

7. Forister JF, Forister EF, Yeung KK, Ye P, Chung 

MY, Tsui A, Weissman BA. Prevalence of contact 

lens-related complications: UCLA contact lens 

study. Eye Contact Lens. 2009 Jul;35[4]:176-80. 

doi: 10.1097/ICL.0b013e3181a7bda1. 

8. La Rosa M, Lionetti E, Reibaldi M, Russo A, 

Longo A, Leonardi S, et al. Allergic conjunctivitis: 

a comprehensive review of the literature. Ital J 

Pediatr. 2013 Mar 14;39:18. doi: 10.1186/1824-

7288-39-18. 



Tawfik AMR.                                                                                                    IJMA 2023 March; 5 [3]: 3126-3132 

3132 
 

9. Khurana S, Sharma N, Agarwal T, Chawla B, 

Velpandian T, Tandon R, Titiyal JS. Comparison 

of olopatadine and fluorometholone in contact 

lens-induced papillary conjunctivitis. Eye Contact 

Lens. 2010 Jul;36[4]:210-4. doi: 10.1097/ICL. 

0b013e3181e4bb40. 

10. Kruger CJ, Ehlers WH, Luistro AE, Donshik PC. 

Treatment of giant papillary conjunctivitis with 

cromolyn sodium. CLAO J. 1992 Jan;18[1]:46-8. 

PMID: 1559288. 

11. Lai Y, Sundar G, Ray M. Surgical treatment 

outcome of medically refractory huge giant 

papillary conjunctivitis. Am J Ophthalmol Case 

Rep. 2017 Sep 18;8:22-24. doi: 10.1016/j.ajoc. 

2017.09.002. 

12. Urgacz A, Mrukwa E, Gawlik R. Adverse events 

in allergy sufferers wearing contact lenses. Postepy 

Dermatol Alergol. 2015 Jun;32[3]:204-9. doi: 

10.5114/pdia.2015.48071. 

13. Mantelli F, Lambiase A, Bonini S, Bonini S. 

Clinical trials in allergic conjunctivits: a 

systematic review. Allergy. 2011 Jul;66[7]:919-24. 

doi: 10.1111/j.1398-9995.2010.02536.x. 

14. Del Prete A, Chiosi E, Magli A, Calandriello M, 

Bernardo B, Bracale G. Surgical treatment and 

desensitization therapy of giant papillary allergic 

conjunctivitis. Ophthalmic Surg. 1992 Nov; 

23[11]:776-9. PMID: 1484672. 

15. Fukagawa K, Saito H, Azuma N, Tsubota K, 

Iikura Y, Oguchi Y. Histamine and tryptase levels 

in allergic conjunctivitis and vernal kerato-

conjunctivitis. Cornea. 1994 Jul;13[4]:345-8. doi: 

10.1097/00003226-199407000-00010. 

16. Allansmith MR, Korb DR, Greiner JV, 

Henriquez AS, Simon MA, Finnemore VM. Giant 

papillary conjunctivitis in contact lens wearers. 

Am J Ophthalmol. 1977 May;83[5]:697-708. doi: 

10.1016/0002-9394[77]90137-4. 

17. Porazinski AD, Donshik PC. Giant papillary 

conjunctivitis in frequent replacement contact lens 

wearers: a retrospective study. CLAO J. 1999 

Jul;25[3]:142-7. PMID: 10444049. 

18. Tagliaferri A, Love TE, Szczotka-Flynn LB. Risk 

factors for contact lens-induced papillary 

conjunctivitis associated with silicone hydrogel 

contact lens wear. Eye Contact Lens. 2014 May;40 

[3]:117-22. doi: 10.1097/ICL.0000000000000019. 

19. Kenny SE, Tye CB, Johnson DA, Kheirkhah A. 

Giant papillary conjunctivitis: A review. Ocul 

Surf. 2020 Jul;18[3]:396-402. doi: 10.1016/j.jtos. 

2020.03.007. 

20. Lin MC, Yeh TN. Mechanical complications 

induced by silicone hydrogel contact lenses. Eye 

Contact Lens. 2013 Jan;39[1]:115-24. doi: 10. 

1097/ICL.0b013e31827c77fd. 

21. Yao YF, Qiu WY, Zhang YM, Tseng SC. 

Mitomycin C, amniotic membrane transplantation 

and limbal conjunctival autograft for treating 

multirecurrent pterygia with symblepharon and 

motility restriction. Graefes Arch Clin Exp 

Ophthalmol. 2006 Feb;244[2]:232-6. doi: 10.1007/ 

s00417-005-0010-y. 

22. Mai C, Bertelmann E. Oral mucosal grafts: old 

technique in new light. Ophthalmic Res. 2013; 

50[2]:91-8. doi: 10.1159/000351631. 

23. Tanaka M, Takano Y, Dogru M, Fukagawa K, 

Asano-Kato N, Tsubota K, Fujishima H. A 

comparative evaluation of the efficacy of 

intraoperative mitomycin C use after the excision 

of cobblestone-like papillae in severe atopic and 

vernal keratoconjunctivitis. Cornea. 2004 May; 

23[4]:326-9. doi: 10.1097/00003226-200405000-

00003. 

24. Jiang D, Zhang M, Hu Y. Resection and 

cryotherapy combined with amniotic membrane 

transplantation for the treatment of vernal 

keratoconjunctivitis with giant papillae. J 

Huazhong Univ Sci Technolog Med Sci. 2006; 

26[5]:618-20. doi: 10.1007/s11596-006-0537-0. 

25. Guo P, Kheirkhah A, Zhou WW, Qin L, Shen 

XL. Surgical resection and amniotic membrane 

transplantation for treatment of refractory giant 

papillae in vernal keratoconjunctivitis. Cornea. 

2013 Jun;32[6]:816-20. doi: 10.1097/ICO. 

0b013e31826a1e53. 

26. Nishiwaki-Dantas MC, Dantas PE, Pezzutti S, 

Finzi S. Surgical resection of giant papillae and 

autologous conjunctival graft in patients with 

severe vernal keratoconjunctivitis and giant 

papillae. Ophthalmic Plast Reconstr Surg. 2000 

Nov;16[6]:438-42. doi: 10.1097/00002341-

200011000-00007   

 



 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                  

 

https://ijma.journals.ekb.eg/ 
Print ISSN: 2636-4174 

Online ISSN: 2682-3780 

https://ijma.journals.ekb.eg/

