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ABSTRACT 

 Introduction: Septal deviation is usually associated with compensatory hypertrophy of the 

contralateral inferior nasal turbinate. The current treatment of septal deviation is septoplasty but there 

is controversy about surgery for the hypertrophied inferior turbinate because of evidence that degree 

of satisfaction of patients who undergo septoplasty alone is similar to those who undergo septoplasty 

and turbinectomy. Aim of work: to determine the effect of septal surgery alone in patients with C 

shaped deviated nasal septum on the hypertrophied inferior turbinate radiologically and functionally. 

Patients and Methods: This prospective study was done on 40 patients during the period from 

(January 2014 to June 2015) complaining of bilateral nasal obstruction caused by C shaped septal 

deviation and inferior turbinate hypertrophy, their age ranged from 19-35 year. All of them underwent 

septoplasty alone without turbinate surgery. The volume of the hypertrophied inferior turbinate was 

measured before and after surgery by CT scan of paranasal sinuses coronal and axial planes.  Results: 

According to the results obtained from this study septoplasty alone significantly decreased the mean 

volume of hypertrophied inferior turbinate by 0.825mm3 (p value <0.005). Conclusion: The inferior 

turbinate hypertrophy reduced in size after septoplasty without turbinate surgery. 

 Key words: Inferior terbinate –Compensatory Hypertrophy-Septoplasty. 

INTRODUCTION 

 Septal deviation usually associated with 

varying degree of compensatory hypertrophy of 

the contralateral inferior nasal turbinate, for 

which turbinate surgery is commonly performed 

in association with Septoplasty but the indication 

for turbinate surgery is not clear because of 

evidence that degree of satisfaction of patients 

who undergo septoplasty alone is similar to 

those who undergo septoplasty and 

turbinectomy (Grymer et al., 1993). 

 The success of functional nasal surgery, 

as well as cosmetic nasal surgery, depends 

heavily on the correction of the septum. This 

explains why nasal surgery almost always 

involves both function and aesthetics as pointed 

out by Maurice Cottle in the 1960s (Grymer, 

2008). 

 In compensatory Inferior turbinate 

hypertrophy, the osseous part of the inferior 

turbinate may have enlarged, as a 

developmental process on the wider side of the 

nose, contralateral to marked septal deviations. 

This enlargement may be involve the mucosa 

(Grymer, 2008). 

 Grymer, 2008  reported that the anterior 

part of the inferior turbinate influences the nasal 

valve. Also the nasal defense systems, including 

mucociliary transport, cellular and humoral 

defense are mainly carried out by the mucosa of 

the turbinates.  

 long-term results of inferior turbinate 

surgery in compensatory turbinate hypertrophy 

have not been well reported (Grymer et al ., 

1993). When performed as an adjunct to 

septoplasty, inferior turbinate surgery is 

associated with an increased risk of morbidity, 

primarily hemorrhage, intranasal adhesions, and 

atrophic rhinitis ( Kim et al ., 2008). 

 Computed Tomography (CT) scan is well 

suited to the investigaion of the sinonasal 

cavities. Because CT scanning is as sensitive to 

soft tissue disease as to bony changes, each scan 

can be photographed at an apropiarte window 

width and level to optimaly see soft tissue 

differencies in attenuation and fine bony detail. 

To study soft tissue, the window widths range 

from 150 to 400 Hounsfield units. Conversely, 

the bony detail is best observed at wide window 

settings from 2000 to 4000 Hounsfield units 

(Carter and Runge, 1985).  

 The bone and/or the mucosa of the 

turbinates in compansatory hypertrophy may be 

enlarged, but this not well defined therefore 

there is  a controversy over the management of 

the turbinates in symptomatic patients (Eccles, 

2000).  
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AIM OF WORK 
 To determine the effect of septal surgery 

alone in patients with C shaped deviated nasal 

septum on the hypertrophied inferior turbinate 

radiologically and functionally. 

PATIENTS AND METHODS 

 This prospective study was done during 

the period from (January 2014 to June 2015) on 

40 patients, 34 male (85%) and 6 female (15%), 

their ages ranged from 19 to 35 years (mean 

24.5years ± 5.01) and they attended ENT 

department South Valley university hospital  

and Assiut university hospital, complaining of 

bilateral nasal obstruction caused by C shaped 

septal deviation. Patients with symptoms of 

allergic rhinitis, those with history of previous 

septoplasty or turbinate surgery and those with 

bilateral nasal obstruction of the both sides by 

the septal deviation for example S-shaped septal 

deviation were excluded. Patients with chief 

complaint of nasal obstruction included in this 

study. On examination they had C shaped septal 

deviation with contralateral inferior turbinate 

compensatory hypertrophy.  

 All nasal symptoms and previous trauma 

to the nose were recorded. Ethical aspects 

whether substantial or procedural was 

implicated in this study. Before participants 

were admitted in this study, the purpose and 

nature of the study as well as the risks were 

explained to them. An informed written consent 

was taken from all participants. 

 Preoperative computed tomography (CT) 

scan of the paranasal sinuses using Acquilion 64 

system Toshiba device. The computed 

tomography scans of the paranasal sinuses were 

performed with 3mm slice thickness in coronal 

and axial planes. The volume of the 

hypertrophied inferior turbinate was measured 

by multiplying three measurements (a) the 

maximum width of the turbinate in coronal 

plane in mm, (b) the maximum height of the 

turbinate in coronal plane in mm, (c) the 

maximum length of the turbinate in axial plan in 

mm. Functional septoplasty under general 

anesthesia was done for all the patients without 

turbinate surgery. During the follow up the 

patients were reviewed regarding as symptoms 

of nasal obstruction and hyposmia, and they 

were examined for septum and inferior turbinate 

re-evaluation. 

 Postoperative CT scan was done 6 

months after surgery and the same measurement 

were taken. All these documented on a data 

sheet. The mean volumes of the inferior 

turbinates before and after septoplasty were 

compared using the statistical analysis by SPSS 

16.0 (statistics Package for the Social Sciences).  

P value < 0.05 is considered statistically 

significant. 

RESULTS 

 This study included 40 patients, 34 male (85%) and 6 female (15%). Their ages ranged from 19 

to 35 years (mean 24.5years ± 5.01)  

(Table 1). Out of the 40 patients with C-shaped nasal deviation 18 were deviated to the left) and 22 

were deviated to the right with contralateral inferior turbinate hypertrophy (Table 2). 

Those 40 patients were evaluated preoperatively regarding nasal symptoms and the following results 

were found (table 3, Fig.1).  

 All of the patients complained of nasal obstruction. Nasal discharge found in 22 patients.  

Hyposmia was present in 16 patients   and no history of epistaxis was present. Headache was found in 

10 patients. History of nasal trauma was found in 6 patients. Postoperative assessment of the patients 

regarding as the nasal symptoms showed the following results (table 3, Fig.1). Among the patients 

complaining of nasal obstruction before the surgery 28 patients (70%)  were satisfied  while 12 patients 

(30%) were not satisfied,  in 16 patients who  had  hyposmia before  septoplasty 12 patients (75%) 

improved while 4 patients (25%) did not improved after surgery. Regarding the inferior turbinates, in 

the concave side of the septum septoplasty significantly decreased the mean volume by 0.825mm3 (p 

value <0.005(table 4, Fig.2). Thirty patients (75%), showed reduction in inferior turbinate size, while 

no reduction in size was found in 10 patients (25 %), this is shown in (Fig.3). Preoperative and 

postoperative CT scan of some patients was shown in (Fig.4 - Fig.9).                                                                     

Table (1): age and sex distribution:  
  No. % 

Age   

Range 19 - 35 

Mean+SD 24.8 + 5.01 

Sex   

Male 34 85.0 

Female 6 15.0 
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Table (2): Side of the nasal septal deviation & Side of HIT:  
  No. % 

Side of the nasal septal deviation    

RT 22 55.0 

LT 18 45.0 

Side of  HIT   

RT 18 45.0 

LT 22 55.0 

Table (3): Preoperative and postoperative Symptomatology. 

Symptoms 
Pre-operative Post-operative P. value 

No. % No. % 

Nasal obstruction  40 100.0 12 30.0 0.000** 

Nasal discharge 22 55.0 10 25.0 0.106 

Epistaxis 0 0.0 0 0.0 - 

Headache 10 25.0 4 10.0 0.405 

Snoring 10 25.0 2 5.0 0.184 

Hyposmia 16 40.0 4 10.0 0.067 

Table (4): Size of the inferior turbinate before & after septal correction. 

  
Pre opp. Post Opp. 

mean reduction P. value 
Mean SD Mean SD 

Size of the inferior turbinate (mm
3
) 3.44 1.62 2.61 1.54 0.825 0.005** 

** Statistically significant difference (p<0.01) 

 
Fig. (1): Preoperative and postoperative Symptomatology. 

 

 
Fig. (2): Preoperative and postoperative size of inferior turbinates. 
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Fig. (3):  Effect of septoplasty on compensatory hypertrophied inferior turbinate reduction. 

 
Fig.(4) preoperative MSCT nose & paranasal sinuses, Coronal cuts, showing compensatory 

hypertrophy in the contralateral side of the DNS (arrow). 

 
Fig. (5)  postoperative MSCT nose & paranasal sinuses, Coronal cuts , of the same patient 

showing reduction of the size of inferior terbinate (arrow). 
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Fig. (6)  show preoperative MSCT nose & paranasal sinuses, Cronal cuts  showing right sided 

compensatory hypertrophy of inferior turbinate (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (7)  postoperative MSCT nose & nasal sinuses , coronal cuts, of the same patient showing 

reduction reduction of the inferior turbinate on the right side (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (8)   preoperative MSCT nose & paranasal sinuses, Coronal cuts, showing left sided 

hypertrophy of the inferior turbinate (arrow). 
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Fig. (9)  postoperative MSCT nose & nasal sinuses , coronal cuts, of the same patient showing 

right sided reduction of the inferior turbinate (arrow). 

DISCUSSION 

 Otorhinolaryngologists have been 

recognized that when the nasal septum is 

deviated toward one side the excess space in the 

opposite nasal cavity is occupied by 

hypertrophic nasal turbinates.../../../../e n t/JAMA 
Network _ JAMA Otolaryngologyâ€“Head & Neck Surgery _ 
Effect of Septoplasty on Inferior Turbinate Hypertrophy.htm 

- ref-ooa70166-5 Hypertrophy of the contralateral 

inferior turbinate is thought to be compensatory 

to deflection of the nasal septum because the 

hypertrophy protects the more patent passage 

from excess airflow, which has drying and 

crusting effects on nasal mucous 

membranes.../../../../e n t/JAMA Network _ JAMA 
Otolaryngologyâ€“Head & Neck Surgery _ Effect of 
Septoplasty on Inferior Turbinate Hypertrophy.htm - ref-

ooa70166-3 However, enlargement of the inferior 

turbinate significantly increases nasal airway 

resistance, contributing greatly to symptoms of 

nasal airway obstruction. An alternative 

explanation concerns primary unilateral growth 

of the turbinate bone, which can be genetic or 

can be caused by trauma in early life.../../../../e n 
t/JAMA Network _ JAMA Otolaryngologyâ€“Head & Neck 
Surgery _ Effect of Septoplasty on Inferior Turbinate 

Hypertrophy.htm - ref-ooa70166-3 Unilateral growth 

of the turbinate bone may exert pressure on the 

growing nasal septum during childhood and 

adolescence and eventually cause it to bend 

toward the other side of the nose (Gandomi et 

al., 2010). 

 The primary goal of therapy is to 

maximize the nasal airway for extended period 

as possible, while minimizing complications of 

therapy, such as nasal drying, hemorrhage, and 

atrophic rhinitis. Although appropriate treatment 

is of great importance to patients with nasal 

obstruction, more scientific data are needed to 

fully justify the benefits of turbinate 

surgery.../../../../e n t/JAMA Network _ JAMA 
Otolaryngologyâ€“Head & Neck Surgery _ Effect of 
Septoplasty on Inferior Turbinate Hypertrophy.htm - ref-

ooa70166-2 The present indications for turbinate 

surgery are based on empirical criteria and have 

resulted in extensive, unnecessary, or 

insufficient surgery without objective 

evaluation.../../../../e n t/JAMA Network _ JAMA 
Otolaryngologyâ€“Head & Neck Surgery _ Effect of 
Septoplasty on Inferior Turbinate Hypertrophy.htm - ref-

ooa70166-9 Inappropriate selection of surgery as a 

therapeutic option and inappropriate choice of 

surgical modality seem to be the major causes 

of patient dissatisfaction (D’Ascanio et al., 

2010). 

 In our study, the mean age of the patients 

was 24.5 years. This was close to the mean age 

of patients in the study of  Gandomi et al., 

(2010)  which was 22.4 years, but it was 

different from the study of  Stewart et al., 

(2004), who reported that the mean age was 40 

years.  

 Thirty four patients were (85%) were 

male and 6 were females (15%), this result was 

close to the result of the study done by 

Behnoud et al.,(2010) who reported that 70% 

were male. This higher incidence in male 

patients is related to the fact that male patients 

are more prone to nasal trauma. 

 In this study deviated nasal septum to the 

left side was found in 18 patients (45%) 

whereas to the right side in 22 patients (55%). 

History of trauma in this study was present in 

15% of the patients and this is close to the result 

of Daghistani, (2002), who reported that nasal 

../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-5
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-5
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-5
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-5
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-3
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-2
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-2
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-2
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-2
../e%20n%20t/JAMA%20Network%20_%20JAMA%20Otolaryngologyâ��Head%20&%20Neck%20Surgery%20_%20Effect%20of%20Septoplasty%20on%20Inferior%20Turbinate%20Hypertrophy.htm#ref-ooa70166-9
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trauma was 19.3%, but was less than the result 

of a study done by Foda (2005), who found that 

54 % of his patients had nasal trauma. We 

disagree with Seung et al., (2004), who reported 

that trauma to the nose was 69.2%.  In our 

study, there was less percentage of nasal trauma. 

This may be because many cases of minor nasal 

trauma during childhood may pass unnoticed. 

 In our study we found that the 

hypertrophied inferior turbinate regressed after 

septoplasty.  Our results were in consistence 

with a study done by Kim et al., 2008, with a 

follow up period of 1-3 years. 

 We found that the inferior turbinate on 

the concave side decreased in volume about 

0.825mm which was close to the result of Kim 

et al.,2008,  in which the decrease in the 

thickness was 1 mm. This reduction of size can 

be explained by the study of Graamans, (1983), 

who postulated that the reduction of mucosal 

edema after septal surgery was probably the 

result of diminished submucosal blood 

circulation. 

 Twenty eight patients (70%) who 

underwent septoplasty were satisfied regarding 

improvement of their nasal obstruction, we 

agree with the result reported by Gandomi et 

al., (2010),  who stated that 89.5% of their 

patients have a subjective improvement in their 

nasal obstruction. In our study, the mean age of 

the patients was 24.5 years, while , in Stewart et 

al., (2004) study, It was more than 40 years.   

 This high success rate in our study and 

Gandomi’s et al., (2010) study, showed that 

younger patients who have nasal obstruction 

with septal deviation get benefit more from 

septoplasty because their nasal obstruction may 

be more anatomicaly dependent, while in older 

patients dynamic causes are more important as it 

was reported by Stewart et al., (2004), who 

conducted their study on 62 patients with mean 

age of 44.7 years. Those patients beside septal 

deviation had complained of allergic rhinitis and 

they reported success rates of 63% only. The 

reversal of enlargement of turbinate soft tissue 

observed in our study may have relieved nasal 

obstruction by increasing the cross-sectional 

area of the nasal airway. Although we identified 

that septoplasty without turbinate surgery 

induced a reduction in inferior turbinate volume, 

we did not identify how long this effect takes to 

occur.  

 We agree with Illum, (1997) who 

reported that, after turbinate surgery, the impact 

of turbinate reduction was reduced and the 

satisfaction of patients with the procedure was 

similar to that of patients who underwent 

septoplasty alone. 

 By studying the effect of septoplasty on 

inferior turbinate hypertrophy, we agree with 

Gandomi et al., (2010), who concluded that in 

the group of patients who had turbinate 

manipulation with septoplasty, and those 

patients who had septoplasty alone no 

significant difference in patient satisfaction was 

observed between these 2 groups at follow up 

period of 6 months.  

 Also, we agree Illum, (1997) and 

Gandomi et al., (2010) in the fact that nasal 

obstruction improved with septoplasty alone 

without turbinate surgery. In our study 16 

patients (40%) had hyposmia preoperatively 12 

out of them (75%) improved that was in 

consistent to the result reported by Smith et al 

(Smith et al., 2004)  which was 71%.  

 Finally by this study we showed that 

septoplasty alone can reverse hypertrophy of 

inferior turbinate on the concave side of the C-

shaped septal deviation in most cases.  

CONCLUSION 

1) Evaluation of the size of the inferior turbinate 

by CT should be done beside clinical 

examination. 

2) Hypertrophy of the inferior turbinate was 

decreased by septal correction alone in C 

shaped deviated nasal septum. 

3) The size of inferior turbinate may not 

decrease considerably but the patient is 

satisfied regarding nasal patency. 

RECOMMENDATION 

1- A further study is needed to evaluate the 

nasal cycle. 

2- In this study there was no significant change 

in the thickness of conchal bone, so longer 

follow-up studies for longer periods are 

recommended for evaluations of conchal 

bone changes after septoplasty. 

3- A large number of patients is recommended 

in a further study for better evaluation . 

4- Use of acoustic rhinometry in further studies 

for measurement of nasal patency. 
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الملخص العربى 

ِّب يزطٍت اسزئصبي , ٕ٘بن اسرجبغ ثيٓ أسشاف اٌسبخز األٔفٝ ٚرعخُ لشيٕبد األٔف اٌسفٍيخ فٝ إٌبزيخ اٌّمبثٍخ ٌالٔسشاف  

ٌٚىٓ ال يٛخذ دٌيً ٚاظر عٍٝ أْ ٕ٘بن فبسق ثيٓ رمٛيُ اٌسبخز األٔفٝ ِٕفشدا , لشيٕبد األٔف اٌسفٍيخ ِع خشازخ رمٛيُ اٌسبخز األٔفي 

يعزجش اٌعالج اٌسبٌٝ إلٔسذاد األٔف ٚأسشاف اٌسبخز األٔفٝ ٘ٛ إخشاء رمٛيُ اٌسبخز األٔفٝ ٌٚىٓ ٕ٘بن خذالً  .عبأٚ إخشاء اٌدشاززيٓ َ

. زٛي اسزئصبي لشيٕبد األٔف فٝ ٘زٖ اٌسبالد

 رسذيذ ِذٜ رأثيش إخشاء رمٛيُ اٌسبخز األٔفٝ ِٕفشداً عٍٝ لشيٕبد األٔف اٌّزعخّخ فٝ إٌبزيخ اٌّمبثٍخ يٙذف اٌعًّ إٌٝ 

. أشٙش 6ٚرٌه عٓ غشيك األشعخ اٌّمطعيخ لجً ٚثعذ اٌعٍّيخ ِع اٌّزبثعخ ثعذ , إلٔسشاف اٌسبخز

ِشيعب يعبْٔٛ ِٓ أسشاف ثبٌسبخز األٔفٝ  40عٍٝ (2015يٛٔيٛززٝ  2014يٕبيش)ٚلذ أُخشيذ اٌذساسخ  فٝ اٌفزشٖ ِب ثيٓ  

الٔسشاف ٚ أُسزجعذ ِٓ ٘زٖ اٌذساسخ اٌّشظٝ اٌزيٓ يعبْٔٛ ِٓ ِع ٚخٛد رعخُ ثمشيٕبد األٔف اٌسفٍيخ ثبٌٕبزيخ اٌّمبثٍخ يC) )شىً 

أٚ اٌّشظٝ اٌزيٓ يعبْٔٛ ِٓ أسذاد ثبٌٕبزيزيٓ اٌيّٕٝ ٚاٌيسشٜ , ٚاٌّشظٝ اٌزيٓ سجك ٌُٙ إخشاء أٜ عٍّيخ ثبألٔف, زسبسيخ األٔف

ٚليُ وً ِشيط ( سٕخ 35-19)ثيٓ  ٚوبٔذ رزشٚاذ اعّبسُ٘ ِب( S)ثبألٔف ِثً االٔسشاف اٌّزدٚج ثبٌسبخز األٔفٝ عٍٝ شىً زشف 

ظعف فٝ , ربسيخ ِشظٝ ثبصبثخ ٌألٔف ٚأيعب ٚخٛد أٚ عذَ ٚخٛد األعشاض األريٗ أسذاد ثبألٔف  اٚ عذَ ٚخٛد ِٓ ٔبزيخ ٚخٛد

ي زبص)رُ ليبس زدُ لشيٕخ األٔف اٌسفٍيٗ فٝ إٌبزيٗ االخشٜ ِٓ أسشاف اٌسبخز األٔفٝ  .  صذاع , ٔزيف ِٓ األٔف , زبسٗ اٌشُ 

اٌىزبثيخ  ٚثعذ أخز اٌّٛافمخ .ثئسزخذاَ األشعٗ اٌّمطعيخ ٌألٔف ٚاٌديٛة األٔفيخ  ( ظشة ليبس اوجش لطبع غٌٛٝ ٚعشظٝ ٚاِبِٝ خٍفٝ 

ثُ ,  أسيٛغ ٚخبِعخ خٕٛة اٌٛادٜ أُخشيذ  ٌُٙ عٍّيخ رمٛيُ اٌسبخز األٔفٝ ثمسُ األٔف ٚاألرْ ٚاٌسٕدشح ثدبِعخ .ثبإلشزشان فٝ اٌجسث

.   رُ ِمبسٔخ رعخُ لشيٕبد األٔف لجً اٌعٍّيخ  ٚثعذ اٌعٍّيخ  ثسزخ أشٙش عٓ غشيك األشعخ اٌّمطعيخ 

ٚ ثعذ ِمبسٔخ زدُ لشيٕخ األٔف اٌسفٍيخ فٝ إٌبزيخ األخشٜ ِٓ أسشاف اٌسبخز األٔفٝ لجً ٚثعذ سزخ أشٙش ِٓ عٍّيخ رمٛيُ  

ٚ ٘ٛ رٚ دالٌخ   (0.005)ثسث عٍيُٙ ٚخذ أٔٗ أُخززي زدّٙب ٚوبْ ِعذي األخززاي ِشيعب اٌزيٓ رُ إخشاء اي( 40)اٌسبخز اآلأٔفٝ فٝ 

. إزصبئيخ ٘بِخ 

لذ رسسٕذ زبٌزُٙ , ( ِشيعبً 28)ٚخذ أْ (  ِشيعبً  40)ٚ ِٓ ثيٓ ٘ؤالء اٌّشظٝ اٌزيٓ وبٔٛا يعبْٔٛ ِٓ إٔسذاد ٔبززي األٔف  

. ْ ظعف زبسخ اٌشُ لجً إخشاء اٌعٍّيخزبالد وبٔٛا يعبْٔٛ َ( 16)زبالد ِٓ ثيٓ أصً ( 12)وّب رسسٓ 

عٍي ِب ٚخذ ِٓ ٘زٖ إٌزبئح سبٌفخ اٌزوش يُٛصٝ ثئخشاء عٍّيخ رصٍير      اٌسبخز األٔفي ِٕفشداً في اٌسبالد اٌزي يىْٛ  ٚثٕبءاً   

. فيٙب إٔسشاف اٌسبخز األٔفي  ِصسٛثبً ثزعخُ  لشيٕبد األٔف اٌسفٍيخ فٝ إٌبزيخ األخشٜ ِٓ األٔف 

: - توصيات ال

 .أْ رشًّ اٌذساسبد اٌالزمخ عذداً أوجش ِٓ اٌّشظٝ ٚ أْ رىْٛ ِزبثعخ ِب  ثعذ إخشاء اٌعٍّيخ ٌفزشح أوجش  -1

 .يٛصي ثئخشاء دساسبد ٌزمييُ اٌذٚسح األٔفيخ ٚرأثيش٘ب عٍي ٚظبئف األٔف  -2


