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ABSTRACT 

Objective: It is well recognized that incidence of thyroid disease is increasing in Saudi Arabia and varies in 

geographical areas of Saudi Arabia. This study was aiming to evaluate the patterns of thyroid pathology in Al 

Kharj region, which is a rural agricultural area in central Saudi Arabia with relatively large (3.1%) population.  

Methods: The retrospective study was designed covering period from 2012 to 2016, which include only patients, 

who received surgical treatment for the various thyroid pathologies. All data was collected from Department of 

Surgery at King Khaled Hospital (KKH), which is the university hospital, serving over 600,000 population of Al 

Kharj region. 92 thyroidectomies performed for various thyroid disorders where analyzed. 

Result: The incidence of thyroid disease for females in Al Kharj region was estimated as 2.7/100.000 of 

population per year comparing to males of 0.4/100.000 respectively.  Female to male ratio of 6.7:1 was observed 

in relation to the overall thyroid pathologies. The mean age of all studied cases was 41.3 years ranging from 19 to 

77 years. The majority of the thyroid diseases was in the age group 20-50 years (79.3%). Cancerous lesions were 

found in 35 cases (38%) and presented mainly as papillary or follicular carcinomas with the female to male ratio 

of 10.5:1. The prevalence of thyroid cancer in Al Kharj region in current study was 1.1/100.000 of population per 

year for females and 0.1/ 100.000 of population per year for males respectively. 

Conclusion: This study showed that in central rural province of Saudi Arabia females are dominantly affected by 

thyroid pathologies. The female to male ratio requiring surgical intervention was higher in Al Kharj region 

compared to the other Saudi Arabian areas. Incidence of thyroid pathology and prevalence for thyroid cancer was 

significantly higher in females compare to male population.  
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INTRODUCTION  

The incidence and prevalence of thyroid disease 

globally continue to increase substantially and 

recently became a common clinical issue that 

associated with aging, where two-thirds of the people 

who are diagnosed with thyroid cancer were between 

20 to 55 years old. In the United States alone, 

incidence of thyroid diseases rose 12 times for 

women and 1.5 times for men over the last 60 years 
[1,2]

. Risk factors, such as low iodine diet, exposure to 

ionizing radiation, hereditary factor and obesity 

increase the incidence of developing thyroid disease 

and thyroid cancer. However, the majority of people, 

who are diagnosed with thyroid cancer, have no 

apparent risk factors and the remaining patients may 

have one or two risk factors 
[3]

. It is well recognized 

that nodular thyroid disease is frequently present in 

mountain areas of Saudi Arabia, which is explained 

by the iodine deficiency in these regions. However, 

the risk factors in other areas are poorly identified in 

literature 
[4]

. It is well established that thyroid cancer 

currently is the most frequent malignancy in 

endocrine disorders, which accounts for more than 

90% of malignant endocrine tumors. In 2010 thyroid 

cancer ranked as the third most prevalent cancer, 

which affect Saudi Arabian adult population after 

breast cancer and colorectal cancer. According to the 

resent data from the National Cancer Institute, 

approximately 1.2 % of population will be diagnosed 

with thyroid cancer at some point of a lifetime. 

Recent reports demonstrated that in Saudi Arabia, 

thyroid carcinomas was  accounted for 5% to 6.1% 

of all newly cl inical ly diagnosed cancers cases 

and are ranked second in females and fourth in males 

with female to male ratio of 3.46:1. 

  In the Cancer Incidence Report, Ministry of Health 

of Saudi Arabia and Saudi Cancer Registry 2010, the 

thyroid cancer ranked the third most prevalent cancer 

among Saudi adults, after breast and colorectal 

cancer 
[5]

. As the first line of thyroid pathology 

diagnosis, thyroid ultrasound is commonly used as a 

sensitive and noninvasive diagnostic imaging for 
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identifying thyroid tissue with nodules, but still no 

proven criteria to differentiate benign from malignant 

nodule 
[6]. 

It is widely accepted that ultrasound guided 

Fine Needle Aspiration Cytology (FNAC) is a 

simple, cost-effective, safe and accurate method to 

assess thyroid nodule.  FNAC is proven to be 

essential in evaluation of euthyroid patients with 

thyroid nodule to reduce the rate of unneeded thyroid 

surgery for benign nodule 
[7]

. 70 to 80% of FNAC 

classified thyroid lesion as cancerous or non-

cancerous with 92 negative predictive values for non-

cancerous lesion and 100% positive predictive value 

for cancerous lesions 
[8]

. However, up to 20% of first 

FNAC could be non-diagnostic and require repeating 

procedure or proceed for punch biopsy or surgery for 

definitive pathological diagnosis, as out of these non-

diagnostic cases 2 to 51 percent will be malignant
 [9]

. 

This study was aiming to evaluate the patterns of 

thyroid pathology in Al Kharj region, which is a rural 

agricultural area in central Saudi Arabia with 

relatively large (3.25%) population according to most 

recent census 
[10]

. Clinical presentation, demographic 

characteristics, incidence of thyroid cancer, as well 

as surgical complications were studied in surgically 

treated thyroid disease. 

 

MATERIALS AND METHODS 
The design of this retrospective surgical audit type 

study was based on data obtained from the 

Department of Surgery at King Khaled Hospital 

(KKH), which is a major teaching government 

hospital affiliated with the Prince Sattam bin 

Abdulaziz University for public admissions in Al 

Kharj governorate of Saudi Arabia providing health 

care to near 600,000 multinational population of 

mixed socioeconomic status 
[10]

. All patients older 

than 18 years with proven thyroid disease, including 

thyroid nodule or multinodular goiter with 

histopathological benign or malignant diagnosis, who 

underwent thyroid surgery (thyroid lobectomy, 

subtotal thyroidectomy or total thyroidectomy) 

between January 2012 and December 2016 at the 

Department of Surgery of the KKH were included in 

the research data for analysis. The medical files from 

the Medical Records department were reviewed for 

demographic data such as age, sex, nationality, as 

well as clinical presentation, risk factors including 

family history of thyroid diseases, stress, 

malnutrition, and radiation exposure. The data 

included thyroid function test and ultrasound 

investigations with review of their treatment from 

surgical notes, histopathological reports, parathyroid 

and calcium levels. Two pathologists, according to 

the World Health Organization (WHO) classification 

(2004) of a thyroid tumor, interpreted the results of 

the fine needle aspiration cytology (FNAC). The 

approval from the Prince Sattam bin Abdulaziz 

University Ethics committee was obtained to conduct 

this research. 

 

Statistical analysis 

     Data from 92 patients were obtained and analyzed 

using the Statistical Package for Social Sciences v22 

(SPSS Inc., IBM, USA). Both analysis of descriptive 

statistics in the form of frequency and percentage and 

the Chi-Square test were performed. Mean and 

standard deviation (SD) values were calculated for 

comparisons of data for categorical variables. A p-

values equal or less than 0.05 throughout the study, 

were considered statistically significant. 

The study was done after approval of ethical 

board of prince Sattam Bin Abdulaziz university. 

 

RESULTS  

A total of 92 thyroidectomies for various thyroid 

disorders performed in the surgical department of 

KKH during the research period were included in 

this study.  

The incidence of thyroid disease for Al Kharj region 

in this study was estimated as 2.7/100.000 of 

regional population per year for females and 

0.4/100.000 of regional population per year for males 

respectively  
[10]

. 

Data for all patients were analyzed, which included 

80 females and 12 males (87% and 13% 

respectively) with female to male ratio of 6.7:1. For 

females mean age was 48.2 + 27.8 years, while for 

males mean age was 44.3 + 21.2 years respectively.  

 

Table 1.  Patients age distribution. 

Age M F 

<20 0 1 

20-30 2 15 

31-40 5 25 

41-50 2 24 

51-60 2 12 

>60 1 3 

 

The mean age of all studied cases was 41.3 years 

ranging from 19 to 77 years. The majority of the 
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thyroid diseases were in the age group 20-50 years 

(79.3%) in this study. Patient’s risk factors, including 

hypertension (HTN), diabetes mellitus (DM), stress 

and malnutrition, which may be associated with 

thyroid disease development, are shown in table 2. 

  

Table 2. Patients risk factors 

COMPLICATIONS MALE FEMALE TOTAL 

HTN Only 1 6 7 

DM ONLY 0 14 14 

DM + HTN 2 3 5 

STRESS 2 3 5 

MALNUTRITION 1 2 3 

 

DM as risk factor was predominantly higher 

compared to HTN, stress, malnutrition or 

combination of these factors (p < 0.05). Family 

history as risk factor was not present in patients 

included in this study. There was no significant 

difference between female and male groups in rick 

factors, such as stress and malnutrition (p > 0.5). 

Also, among all patients iodine deficiency was not 

identified in this study, according to patient’s history 

and laboratory findings. From all 92 patients, social 

history of cigarette smoking as possible risk factor 

was accounted in 4 patients (4.3%).  However, we 

could not identify from the medical files the severity 

or duration of smoking characteristics and considered 

this as statistically negligible. Multinodular goiter 

was found in 46 patients (50%), where the majority, 

29 patients 63%) had euthyroid status. There was a 

female prevalence of hyperthyroidism among the rest 

of the patients in this group (p<0.05), as shown in 

table 3. In total, 33 out of 92 patients (35.9%) in this 

study had thyroid dysfunction.  

 

Table 3. Distribution of thyroid status 

 

THYROID 

STATUS 

MALE FEMALE TOTAL 

EUTHYROID 3 26 29 

HYPOTHYROID 2 6 8 

HYPERTHYROID 1 8 9 

 

The age and sex distribution of patients according to 

thyroid dysfunction are presented in Fig. 1 and 2.  

Fig. 1.  

 

 

 
Fig. (1): Age distribution and thyroid status. 

 

 
Fig. (2): Sex distribution and thyroid status 

 

The distribution of thyroid pathology diagnosed in 

our study, which mandated surgical intervention 

reflected in table 4. 

 

Table 4. Paterns of thyroid pathology required 

surgical intervention 

PATHOLOGY MALE FEMALE TOTAL 

Papillary Ca 2 21 23 

Follicular Ca 1 10 11 

Hurthle Cell Ca 0 1        1 

COLLOID 2 1        3 

Follicular 

Adenoma 

0 3        3 

MNG 6 40        46 

Hashimoto's 1 4         5 
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     Non-neoplastic lesions were found in 54 (58.7%) 

cases. Hashimoto thyroiditis was diagnosed in 5 

patients (5.4%). Neoplastic lesions were found in 38 

cases (41.3%) and presented mainly as papillary or 

follicular carcinomas in 35 cases (38%) with the 

female to male ratio a 10.5:1. Only 3 cases of 

follicular adenomas (3.2%) were diagnosed. The 

prevalence of thyroid cancer in Al Kharj region in 

current study was 1.1/100.000 of regional population 

per year for females and 0.1/ 100.000 of regional 

population per year for males respectively 
[10]

.The 

papillary carcinoma was commonest malignancy in 

this study and observed in 23 cases (65.7%) of all 

malignant lesions. The rest of the thyroid carcinoma 

cases were presented by follicular type with female: 

male ratio 10:1 for both types and one case of Hurtle 

cell carcinoma. The FNAC studies revealed either 

positive or negative for cancer cells and the biopsy 

was done for patients with solitary or multinodular 

goiter to confirm the diagnosis for justification of 

surgical invasion. We found the accuracy for FNAC 

in our study was 82% after pre- and post-surgery 

pathologies were compared. There was no mortality 

in this study and 1 case of morbidity, which was 

vocal cord paralysis due to the recurrent laryngeal 

nerve injury.  

 

Table 5. Clinical manifestations of thyroid pathology 

Clinical manifestation  Male  Female  

Number Percentage  Number  Percentage  

Fatigue           3       3.26         20     21.74 

Heat intolerance           2       2.17          6     6.52 

Cold intolerance           2       2.17          5     5.43 

Sweating           1       1.09          3     3.26 

Dry skin           2       2.17          5     5.43 

Weight gain           3       3.26          9     9.78 

Weight loss          2       2.17          5     5.43 

Palpitation           3       3.26         10     10.87 

Hoarseness of voice           4       4.35          7     7.61 

Nervousness            2       2.17          5     5.43 

Goiter           6       6.52          40    43.48 

 

Types of surgeries performed for malignant and non-malignant thyroid pathology presented in Fig. 3.  

  

 
Fig(3): Types of thyroid surgery in relation to thyroid malignancy. 
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DISCUSSION  

The thyroid gland diseases remain important in 

medicine and surgical specialties because the 

majority of cases are managed by medical or surgical 

treatments. Patients with thyroid diseases usually 

presented with body changes associated with an 

excessive release of thyroid hormones 

(hyperthyroidism), deficiency of the thyroid hormone 

(hypothyroidism) or lesions of the thyroid tissue. 

Multiple risk factors of thyroid disease include: 

gender, diet rich or deficient iodine, pregnancy, 

ionizing radiation exposure, genetic aberrations in 

family history and smoking. Both the benign and 

malignant diseases of thyroid pathologies are 

common all around the world, where frequency and 

incidences varying upon specific and non-specific 

risk factors
 [11]

. In both sexes thyroid cancer was 

recognized as one of the fastest growing tumor, a 

number of recent epidemiological and hospital based 

studies on thyroid disease in Gulf countries similarly 

support the growth of thyroid tumors in the region 
 

[12]
 and particularly in KSA

 [13]
. Although few studies, 

which compared incidence and prevalence of thyroid 

cancer in different regions of Saudi Arabia (KSA), 

became available in the last decade, there was no 

previous attempt to study thyroid disease in fast 

growing agricultural region of KSA. Globally, 80% 

of total thyroid cancer cases were papillary thyroid 

cancer. The fine needle aspiration cytology was 

wildly used as the initial diagnostic technique for 

establishing this pathology in thyroid nodules
 [14]

. In 

our present study we attempted to establish current 

frequency and patterns of thyroid disease. We have 

also attempted to find correlations of risk factors and 

findings of thyroid function with thyroid cancer 

diagnosed histologically. Overall the incidence of 

thyroid disease for the Al Kharj region estimated in 

this study was 3.1/100.000 of population per year 

(with female 2.7/100,000 and male 0.4/100.000 

respectively), which represent above 3 % of the 

country population 
[10]

. In contrast with the other 

recent study from a major university hospital in 

Saudi Arabian capital city, which is a big referral 

center, overlooking for 10 years of thyroid research;
 

the incidence of thyroid diseases in female Saudi 

adults visiting tertiary care hospital in Riyadh, was 

7:1 
[15]

. Our study showed less incidence of thyroid 

disease for both female and male population. It has 

been historically known, that thyroid diseases 

primarily affecting females in the majority of cases 

around the world with female (as high as 88.7%) to 

male ratio of 4.5:1 and have also been supported in 

recent international the studies
 [16-18]

. In the Gulf 

region this figures were also supported by the studies 

from Bahrain and the western regions of KSA
 [19,20]

. 

Regarding the mean age for tyroidectomies, there are 

significant variations from 51 years
 
in Ireland

 [21]
 and 

42.6 years in Turkey and Greece 
[18,22]

. A study from 

Bahrain quoted the age range of thyroid malignancy 

as 21-82 years 
[23]  .

In the regions of KSA some of the 

studies also shown predominance of benign 

pathologies in the thyroidectomy specimens.
 

Our 

study is also in agreement with the multiple recent 

studies that thyroidectomies are performed more 

frequently for benign diseases compared to 

malignant lesions
 [17]

. Among non-neoplastic lesions, 

colloid solitary nodule or multi-nodular goiter, found 

in the thyroidectomy specimen, are the commonest 

pathologies, which was supported by multiple studies 

from Greece, Zambia, Bangladesh, Pakistan and 

western Saudi Arabia, Iraq, Bahrain, which were 

done both in endemic and non-endemic areas and 

ranging from 36.8% to 71.96% of studied cases
 [24]

. 

The FNAC biopsy is commonly accepted as a 

simple, safe and reliable investigation of choice for 

identifying thyroid pathology, especially in 

discrimination of malignant changes, the results of 

which is one of the indications for surgical 

intervention. Prevalence of thyroid cancer in our 

study was significantly higher for females than males 

in proportion of 10:1. These findings are in 

agreement to other recent studies from Saudi Arabian 

large medical centers, which reported about thyroid 

research over 10 years period
 [15]

. In our study, 

papillary carcinoma accounted for 65.7% from all 

diagnosed malignancies, followed by follicular 

variant 31.4% and one case (2.9%) of Hurthle cell 

carcinoma. The frequency of papillary thyroid cancer 

is comparable to previously reported Saudi Arabian 

studies
 [25]

. From our results with zero mortality; 

morbidity was less (2.9%) than the central region 

(6.8%) and the western region (18%) 
[13,19]. 

Medullary 

thyroid carcinoma and anaplastic carcinoma were not 

observed in our study. They are relatively rare 

malignant variations with predominantly genetic risk 

factors 
[2]. 

Treatment of thyroid malignancies 

included total or subtotal thyroidectomies, which are 

universally accepted as the treatment of choice for 

the types of thyroid cancers identified in our study. 

During the post-surgery period of papillary and 
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follicular tumors, L-thyroxine was prescribed for all 

patients in order to suppress TSH. The complications 

of surgical intervention were similar to the other 

studies, which included injury to recurrent laryngeal 

nerve, transient hypothyroidism and 

hypoparathyroidism. Some limitations of this study 

include the relatively small sample size of the 

included patients. All cases were taken from a single 

hospital and managed by the general surgeons with 

no subspecialty training. In conclusion, our study 

demonstrated, that thyroid cancer in central province 

of Saudi Arabia was predominantly affecting females 

with a mean age of 48.2 years. The female to male 

ratio of thyroid disease, which required surgical 

intervention, was higher for the Al Kharj region 

compared to the other Saudi Arabian studies. 

Experienced thyroid surgeons with endocrinologists 

and pathologists may improve diagnostic accuracy 

by forming multidisciplinary approach based on the 

detailed patient’s history, physical examination and 

ultrasound guided FNAC thyroid studies in order to 

avoid unnecessary surgical procedures.  

 

REF ERENCES  
1.American Cancer Society(2007):  Cancer Facts and 

Figures. Available:  http://www.cancer.org  

2.Davies L, Welch HG (2006):Increasing incidence of 

thyroid cancer in the United States, 1973–2002. 

JAMA.,10:2952164-7. 

3.Schneider AB, Sarne DH (2005): Long-term risks for 

thyroid cancer and other neoplasms after exposure to 

radiation. Nat. Clin. Pract. Endocrinol. Metab., 1:82–91.  

4.Abdullah L, Thomas J, Fadaq R (2003): Fine needle 

aspiration in the management of thyroid nodules: experience 

at King Khalid National Guard Hospital, Jeddah. Ann Saudi 

Med., 23:408-9. 

 5.Alhozali A, Al-Ghamdi A, Alahmad J (2016): Pattern of 

Thyroid Cancer at King Abdulaziz Uni- versity Hospital, 

Jeddah: A 10-Year Retrospective Study. Open Journal of 

Endocrine and Metabolic Diseases, 6: 121-125. 

6.Solbiati L, Osti V, Cova L, Tonolini M (2001): Ultrasound 

of thyroid, parathyroid  and neck lymph nodes. Eur Radiol., 

11:2411-24. 

7.Cibas ES, Ali SZ (2009): The Bethesda System For 

Reporting Thyroid Cytopathology. Am J Clin Pathol., 

132:658-65. 

8.Yoder BJ, Redman R, Massoll NA (2006): Validation of a 

five-tier cytodiagnostic system for thyroid fine needle 

aspiration biopsies using cytohistologic correlation. 

Thyroid, 16:781–6  

9.Coorough N, Hudak K, Jaume JC, Buehler D, Selvaggi 

S, Rivas J, Sippel R, Chen H(2013): Nondiagnostic fine-

needle aspirations of the thyroid: Is the risk of malignancy 

higher? J Surg Res ., 184:746–750.  

10.Kingdom of Saudi Arabia census (2010): Al Kharj 

Region, Saudi Gazette. 

h t t p s : / / w w w. r e v o l v y . c o m/ ma i n / i n d e x . p h p ? s =

D e mo g r a p h i c s % 2 0 o f % 2 0 S a u d i % 2 0 Ar a b i a  

11.Vanderpump MP
 
(2011): The epidemiology of thyroid 

disease. Br Med Bull., 99:39-51.  

12.Abdulkareem KF (2010): Surgical pathology of thyroid 

biopsies: A prospective study. Thi-Qar Medical J., 4: 47-52.  

13.Refeidi AA, Al-Shehri GY, Al-Ahmary AM et al. 

(2010): Patterns of thyroid cancer in Southwestern Saudi 

Arabia. Saudi Med J., 31, 1238-41  

14.Lai S, Mandel S, Weber R(2010): Management of thyroid 

neoplasms. In Cummings Otolaryngology Head & Neck 

Surgery. Volume 2: 5th edition. Philadelphia, PA: 

Mosby/Elsevier. 

15.Hussain F, Iqbal S, Mehmood A et al. (2013): Incidence 

of thyroid cancer in the Kingdom of Saudi Arabia, 2000-

2010. Hematol Oncol Stem Cell Ther., 6:58-64.  

16.Mirzakarimov F, BFK Odimba BFK, Tembo P (2012): 

Patterns of surgically treated thyroid disease in lusaka, 

Zambia. Medical Journal of Zambia, 39:7-11. 

17.Rahman MA, Biswas MA, Siddika ST et al. (2013): 
Histomorphological pattern of thyroid lesions. Dinajpur 

Med Col J., 6: 134-40.  

18.Veyseller B, Aksoy F, Demirhan H et al. (2009): Total 

thyroidectomy in benign thyroid diseases. Kulak Burun 

Bogaz Ihtis Derg., 19: 299-303.  

19.Salama SI, Abdullah LS, Al-Qahtani MH, Al-Maghrabi 

JA (2009): Histopathological pattern of thyroid lesions in 

western region of Saudi Arabia. New Egyptian JMedicine, 

40: 580-5.  

20.Al-Bouq Y, Fazili FM, Gaffar HA (2006): The current 

pattern of surgically treated thyroid diseases in the medinah 

region of Saudi Arabia. JK-Practitioner, 13: 9-14.  

21.Chukudebelu O, Dias A, Timon C (2012): Changing 

trends in thyroidectomy. Ir Med J., 105: 167-9.  

22.Misiakos EP, Liakakos T, Macheras A et al. (2006): 

Total thyroidectomy for the treatment of thyroid diseases in 

an endemic area. South Med J., 99: 1224-9.  

23.Darwish AH, Al Sindi KA, El Kafsi J (2006): Pattern of 

thyroid diseases-a histopathological study. Bahrain Medical 

Bulletin, 28: 1-6.  

24.Hussain N, Anwar M, Nadia N, Ali Z (2005): Pattern of 

surgically treated thyroid disease in Karachi. Biomedica, 21: 

18-20.  

25.Alghamdi IG, Hussain II, Alghamdi MS et al. (2015): 

The incidence rate of Thyroid cancer among women in 

Saudi Arabia:An observational descriptive epidemiological 

analysis of data from Saudi cancer registry 2001-2008. J 

Immigr Minor Health,17:638–43.

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanderpump%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=21893493
https://www.ncbi.nlm.nih.gov/pubmed/21893493

