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ABSTRACT 
 
Introduction: The goiter is a very common endocrine pathology throughout the world. 
Objectives: The objectives of our study is to analyse the anatomo-clinical aspects of goiters, its 
means of investigation, as well as their management in a surgical environment 
Materials and Methods: Our work is a retrospective study concerning 89 cases operated on for 
goiter in the general surgery department (wing 3) of the Ibn Rochd University Hospital in 
Casablanca, over a 2-year period from June 2015 to June 2017. 
Résultat: The average age of our patients was 49 years old and the sex ratio was 11.71 (82W/7M) 
The reason for consultation was an asymptomatic mass in 58% of cases. Our patients were 
euthyroid in 100% of cases. Ultrasound showed a multi-hetero nodular goiter in 89% of cases and 
34% of cases were classified as TIRADS 3A. The plunging character was not objectified in any 
patient. 
Total thyroidectomy was carried out in 100% of the cases in our series, with a systematic search for 
recurrent nerves and parathyroid glands. 86% of the cases were benign, while only 14% were 
malignant, with papillary carcinoma being the most common (9.76% of cases). 
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Conclusion: The diagnostic approach in front of a goiter is based on the search for clinical signs 
supplemented by multiple paraclinical examinations allowing the orientation of the practitioner and a 
better definition of the surgical indication. 

 
 
Keywords: Thyroid; goiter; thyroidectomy complication. 
 
1. INTRODUCTION 
 
The goiter is a diffuse or localised thyroid 
hypertrophy, it continues to present a real health 
problem throughout the world. The prevalence of 
goitre varies according to socio-economic status, 
geographical factors and iodine deficiency, which 
is the primary etiology of goitre in the world [1]. It 
can be caused either by gland stimulation, 
neoplastic or cystic infiltration, or inflammation. 
Thus, a thyroid goiter can be benign or 
malignant, which explains the perplexity of the 
practitioner in the diagnostic process and the 
therapeutic decision [2]. 
 
2. METHODS AND MATERIALS  
 
Our study is a retrospective study of 89 cases 
operated on for goiter in the general surgery 
department of the Ibn Rochd University Hospital 
in Casablanca, over a 2-year period from June 
2015 to June 2017. 

 
3. RESULTS  
 
We found a female predominance with a sex 
ratio of 11.71. The average age of our patients 
was 49 with extremes between 20 and 71. 
Twenty-five patients (28% of the cases) had a 
family history of thyroid disease. The consultation 
period ranged from 4 months to 15 years with an 
average of 9 years. Thus, the reason for 
consultation was dominated by asymptomatic 
cervical tumefactions in 58% of cases. 
 
Cervical examination revealed nodular goitre in 
52 patients (58% of cases) and diffuse goitre in 
37 patients (42% of cases). Eighteen thyroid 
goitres were accompanied by cervical 
adenopathy (20% of cases). ENT examination 
was performed in nine patients (10% of cases) 
and was normal. 

 
Cervical ultrasound was performed on all 
patients and found a multi-nodular goiter in 79 
patients (89% of cases) and a homogeneous 
diffuse goiter in 10 patients (11% of cases). Out 
of all cases, 34% of goitres were classified as  

TI-RADS3A, 22% were classified as TI-RADS4B, 
13% were classified as TI-RADS4A, 5% were 
classified as TI-RADS 2 and 26% were not 
classified. This examination also revealed 
cervical adenopathies in 18 patients (i.e. 20% of 
the cases), but the plunging nature was not 
objectified in any patient. 
 
The thyroid scintigraphy was carried out in 15 
patients (17% of cases) who were found to have 
a hypo-fixing multi-nodular goiter in six patients 
and a multi-nodular goiter with inhomogeneous 
fixation in nine patients. Chest X-rays were 
performed in all patients, revealing a deviation of 
the trachea in six patients (7% of cases). 
 
The TSHus dosage was carried out in all patients 
(100% of cases). LT4 was measured in 24 
patients (27% of cases), while LT3 was 
measured in 15 patients (16.85% of cases). 
Euthyroidism was found in all our patients. 
 
However, three patients benefited from cyto-
puncture, which revealed a benign lesion in one 
patient and dubious lesions in the other two 
patients. Calcitonin was measured in three 
patients and was found to be normal. None of the 
patients were tested for thyroglobulin or thyroid 
antibodies. Nine patients underwent a cervical-
thoracic CT scan and three patients had tracheal 
deviation, but no plunging goiter was diagnosed. 
 
All the patients in our series underwent a total 
thyroidectomy and one patient received 
preoperativetreatment with synthetic antithyroid 
drugs for multi-nodular goitre, but no patients 
were put on thyroid hormones. No intraoperative 
complications were reported in our series.  
 
Some postoperative complications were 
observed in 22 patients (i.e. 24.71% of cases) 
(Table 1). 
 
The anatomopathological examination concluded 
that 86% of the cases were benign and 14% 
were malignant. Of these, papillary carcinoma 
was found in 9 patients, vesicular carcinoma in 2 
patients, medullary carcinoma in one patient and 
lymphoma in another patient. 
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Table 1. The complications of thyroid surgery in our series and their possible treatments 

 

Complications Number of cases Porcentage Treatment received 

Hypocalcemi    

Transitional 15 16,85% Calcium replacement with 
good evolution Definitive 0 0% 

Recurential Paralysis    

Transitional 5 5,61% Corticotherapy with good 
evolution Definitive 0 0% 

Compressive 
Hematoma 

1 1,12% Surgical reoperation for 
evacuation and haemostasis 

Acute Thyrotoxic 
Crisis 

1 1,12% symptomatic treatment + 
hormone therapy with good 
evolution 

Wall Suppuration 0 0% local care + antibiotherapy 

Death    

 
4. DISCUSSION  
 

The frequency of thyroid goitres increases with 
the age of the subjects, with an average age                 
of 49 [3,4] Female involvement is a risk factor               
for this pathology, it is 81% for Bouttin, 90%               
for Bruneau, 87% for Moreau, and 91.7% for 
Morea [4] There are other risk factors such                    
as reduced iodine intake, exposure to                
X-rays, obesity, smoking, and alcohol 
consumption [5]. 
 

The questioning should look for the notion of 
iodine deficiency which favours the development 
of diffuse goitre and in the long term                            
the appearance of nodule within the goitre [5], 
family antecedents of thyroid disease, thyroid 
cancer or other endocrine affections [6], as well 
as the notion of cervical irradiation [7] The 
duration of evolution of thyroid goitres varies 
according to the different studies carried out with 
an average of 8 years [3,8]. however, a sudden 
increase in thyroid volume is most often 
indicative of intracystic bleeding or a thyroid cyst 
[7]. Also other differentiated cancers increase in 
volume very gradually and that the stability of the 
size does not eliminate the diagnosis of cancer 
[9]. 
 

The increase in thyroid volume is generally 
asymptomatic in more than 50% of cases. 
Symptomatic tumefaction reflect the involvement 
of anatomical structures closely related to the 
thyroid body, either by compression or by 
extension of an infiltrating process which is 
mainly represented by dysphonia, dyspnoea 
and/or dysphagia [7,10]. 58% of the cases in our 
series had asymptomatic progressive cervical 

tumefaction. Alteration of the general state is 
only reported in the rare differentiated cancers 
with synchronous metastasis or anaplastic 
carcinomas [11] In our series no patient had 
presented an alteration of the general state. 
 
The clinical examination brings signs in favour of 
malignant pathology, in particular the presence of 
cervical adenopathies, signs in favour of an 
inflammatory or infectious pathology or of a 
compression [7,11] In our series we found 20% 
of the cases of cervical adenopathy without any 
inflammatory signs in front of them. 
Laryngoscopy has a privileged place in the 
evaluation of the reccurential lesion before 
surgery. Thus, according to Grégory and 
Echternach 6% of reccurential paralysis was 
observed preoperatively [12,13] In our series this 
examination was carried out in 10% of cases 
which was normal. 
 
Cervical ultrasound has been performed 
systematically in all studies [10,14] and is the 
initial diagnostic workup for thyroid nodules [15]. 
This examen is used for the quantitative 
stratification of the risk of malignancy using the 
EU-TIRADS European Risk Score, which ranges 
from 1 to 5 and aims to standardise the thyroid 
ultrasound reading and limit the number of 
patients warranting fine-needle cyto-puncture 
[15] (Table 2). 

 
For some authors, thyroid cytopuncture with a 
fine needle and cytological study has an 
important role in the management of thyroid 
nodules [16]. It is both a diagnostic tool for 
benign or malignant lesions and a screening tool 
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with selection of nodules justifying surgery. [17]                  
(algorithm) 
 

In cases where cytopuncture has a doubtful 
result or is non-contributory on two occasions, 
the use of scintigraphy is justified. the finding of a 
capture will exonerate these nodules, if they are 
at least 1cm in size [18]. 
 
Thyroid scintigraphy provide information on the 
functional status of a nodule. Malignant nodules 
usually pick up less radio-active material than 
normal thyroid tissue and will appear as a "cold" 
or hypofixation zone [6]. Approximately 10% of 
thyroid nodules pick up iodine123, which is 
usually indicative of good cell differentiation and 
benignity [20]. 

 
The scintigraphy is of great interest to the 
surgeon for the localisation of ectopic thyroid 
tissue, whether during initial surgery or during re-
intervention (sublingual goitre, thoracic 

recurrence, extra thyroid). It is also used by 
some people to identify the Lalouette pyramid 
before surgery for Basedow's disease [21]. In our 
series this examination was carried out in 17% of 
cases. 
 

X-rays of the thorax provide impact information of 
the goiter on the tracheal axis, of its plunging  
character [22]. It can also show the presence of 
intra-thyroid calcifications or pulmonary 
metastases. Scanner and MRI cervical are 
essential to assess the extent, volume and 
anatomical relationships of thyroid goitres with 
endothoracic, mediastinal or retropharyngeal 
development [23]. Also, cervical MRI has 
adventures, such as excellent tissue contrast, no 
risk of dysthyroidism and no radiation, hence its 
interest in pregnant women [24]. In our series, no 
plunging goiter has been objectified. 3D 
ultrasound, Doppler-energy and the use of 
contrast material in ultrasound are techniques 
which have not yet been properly evaluated [7]. 

 

Table 2. Score de risque européen EU-TIRADS H 
 

TIRADS 
recommendation 

EU-TIRADS score Signification Risk of malignancy in 
relation to histology 

 1 Normal  

R2 2 Bénin 0 

R3 3 Low risk 2-4% 

R4 4 intermediate risk 6-17% 

R5 5 high risk 26-87% 
 

 
 

Fig. 1. EU-TIRADS algorithm for the stratification of the risk of malignancy and the indication 
of fine needle cytopunction [19] 
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The TSHus level is the parameter of choice for 
the detection of thyroid dysfunction, as it has a 
very high sensitivity because a small change in 
T4L causes a very amplified TSHus response 
[25]. This is why it is carried out as a first-line test 
[9,26]. In a study of the practice patterns of 
almost 900 endocrinologists, more than 99% 
requested TSH measurements [27]. Antibodies 
against TSH receptors are present in 98% of 
Basedow's diseases, and their presence when 
antithyroid treatment is stopped can be predictive 
of recurrence [9]. However, the presence of anti-
TPO (antithyroperoxidase) antibodies in the 
serum of a patient with dysthyroidism is in favour 
of an autoimmune disease. Their role in the 
therapeutic decision remains limited [9,28]. 
 

It’s recommended that only patients with 
euthyroidism can be operated, although there are 
cases where it is difficult to obtain normalisation 
of thyroid hormones even with well-conducted 
treatment [29]. In our series a patient was treated 
with synthetic antithyroid drugs for toxic goitre. 
 

For a multi-hetero-nodular goiter, even if there's 
no consensus, it seems reasonable when an 
operative indication is posed to perform a total 
thyroidectomy from the outset [30]. It is only 
when the nodular dystrophy is almost unilateral  
with in contralateral a  soft, anterior, and infra-
centimetric nodule that it will be possible to 
propose, if the extemporaneous histology of the 
suspect nodule is negative, a lobo-ishmectomy 
associated with enucleo-resection of this 
contralateral nodule [11,31], according to Rienzo-
Madero et al for patients who underwent lobo-
isthmectomy on unilateral multi-nodular goitre, 
30% of cases were reoperated for contralateral 
recurrence [32]. 
 

-For lesions revealed by lymph node metastasis, 
total thyroidectomy is associated with bilateral 
mediastinal curage [29,33]. Also, enlarged 
thyroidectomy is usually indicated for cancer that 
has spread beyond the limits of the thyroid 
compartment. Resection of both uni- or bilateral 
subhyoid muscles is essential if the cancer has 
spread beyond the limits of the capsule, which 
facilitates the removal of the underlying thyroid 
gland in one piece [33]. All the patients in our 
series had undergone a total thyroidectomy. 
 
The average length of hospitalisation for our 
patients was 6 days, which is consistent with the 
literature data [30]. The mortality rate for thyroid 
surgery is extremely low; in fact, most recent 
studies have found a mortality rate of less than 
1% or even zero in most cases. This mortality 

rate is almost always linked to acute 
haemorrhage [34]. In our study, we did not  
report any deaths, so our results are               
consistent with those in the literature [30]. 
Nevertheless, thyroid surgery can lead to three 
major complications, often reversible and 
potentially preventable: reccurential paralysis, 
secondary hypoparathyroidism and compressive 
haematoma. 
 
The great specificity of the extemporaneous 
examination conditions the practitioner's attitude. 
However, its contribution remains limited for the 
diagnosis of microcarcinomas and carcinomas of 
micro vesicular architecture [35] Cancer 
constitutes less than 5% of thyroid pathology 
[36], of which papillary carcinoma is the most 
frequent since it accounts for 65 to 80% of 
thyroid cancers [9,37] followed by vesicular 
carcinoma and then squamous cell carcinoma 
which is extremely rare - less than 1% of all 
thyroid carcinomas [38]. In our series, 13 patients 
had thyroid cancer, nine of whom had papillary 
carcinoma. 

 
After total thyroidectomy, patients are treated 
with l-thyroxine at a dose of 1.6-2 µg/kg body 
weight per day [39]. This treatment has a two-
fold benefit, firstly a substitutive role to correct 
hypothyroidism, and secondly a suppressive role 
to reduce relapses by inhibiting TSH secretion 
and thus prevent the stimulation of the growth of 
possible metastases [40]. Post-operative clinical 
and biological monitoring after total 
thyroidectomy is  essential [41]. In our series, all 
patients were put on hormone replacement 
therapy for life. 
 
5. CONCLUSION  
 
The search for clinical signs in front of a thyroid 
goiter, completed by multiple paraclinical 
examinations, often allows practitioners to be 
guided in the management and to establish a 
correct surgical indication.  

 
CONSENT AND ETHICAL APPROVAL 

 
As per university standard guideline, participant 
consent and ethical approval have been 
collected and preserved by the authors. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 



 
 
 
 

Hajri et al.; AJRS, 5(1): 1-7, 2021; Article no.AJRS.64182 
 
 

 
6 
 

REFERENCES  
 
1. Richard Zheng, Arturo J Rios-Diaz, Dylan 

P Thibault, James AG Crispo, Allison W 
Willis, Alliric I Willis. A contemporary 
analysis of goiters under going surgery in 
the United States, AJS. 2020;8;S0002-
9610(20):30006-4 
DOI: 10.1016 / j.amjsurg.2020.01.005 

2. Wémeau JL. Simple and nodular goiter; 
thyroid disease, Elsevier edition. 2010;63-
69. 

3. Makeieff M, Marlier F, Khudjadze M, Garrel 
R, Crampette L, Guerrier B.Ann Chir. [Sub 
sternal goiter. Report of 212 cases]. 
2000;125(1):18-25. 

4. Yogesh Morea, Aly Bernard Khalilb, Huda 
Mustafaa, Manjiri Guptea, Musa Al-
Abbadia, DouaElamina, Luaay Aziza, 
ShaikIrfan Bashaa. IncidentalThyroid 
Cancer in Patients Undergoing Surgery for 
Hyperthyroidism. Am J Otolaryngol. 
2020;41(2):102187. 
DOI: 10.1016 / j.amjoto.2019.03.002 

5. Kraimps JL, Margerit D. Thyroid cancer-
lymphocytic thyroiditis. Lyon Chir. 
1995;91(6):473-475.  

6. Keri Detweiler, DOa, Dawn M Elfenbein, 
MD, MPHb, Daniel Mayers, DO. A Clinical 
Diagnostic Evaluation of Thyroid Nodules 
,SurgClin N Am. 2019;99:571–586. 

7. Sadoul Nodules du corps thyroïde.Encycl 
Med Chir Endoc. 2005;2:10-009-A-10 

8. Radetti G, Gottardi E, Bona G, Corrias A, 
Salardi S, Loche S. Study Group for 
Thyroid Diseases of the Italian Society for 
Pediatric Endocrinology and Diabetes 
(SIEDP/ISPED). The natural history of 
euthyroid Hashimoto's thyroiditis in 
children. JPediatr. 2006;149(6):827-32. 

9. Ingrand J. Stratégie d’exploration 
fonctionnelle  et de suivi thérapeutique .A 
propos de l’exploration fonctionnelle 
thyroïdienne.Mmun Ana Biol Spec. 
2002;17:165-171. 

10. Olson SE, Starling J, Chen H. Surgery. 
Symptomatic benign multinodular goiter: 
unilateral or bilateral thyroidectomy?. 
2007;142(4):458-61;discussion 461-2. 

11. Sakorafas GH, Peros G, Farley DR. 
Thyroid nodules: Does the suspicion for 
malignancy really justify the increased 
thyroidectomy rates? SurgOncol. 
2006;15(1):43-55. 

12. Barcznski M, Konturek A. Randomized 
clinical trial of visualization versus 
neuromonitoring of recurrent laryngeal 

nerves during thyroidectomy. Br J Surg. 
2009;96(3):240-6. Tel-00733407, version1-
18Sep 2012. 

13. Lo Gerfo P, Gates R, Gazetas P. 
Outpatient and short-stay thyroid surgery. 
Head Neck. 1991;13(2):97-101. 

14. Lopez-Fronty S, Archambeaud-Mouveroux 
F.  Intérêt de la cytoponction thyroïdienne 
échoguidée dans le dépistage des cancers 
thyroïdiens: résultats préliminaires d’une 
étude de 613 nodules. Rev Med Int 
Elsevier edition. 2002;23:656. 

15. Joseph Jenus U Sarabia, Marilou N Agno, 
Janet L Fabile, Nilo C Delos Santos. Role 
of Ultrasound in Evaluation and 
Differentiation of Benign from Malignant 
Thyroid Nodules Using Thyroid Imaging 
Reporting and Data System in a Tertiary 
Government Hospital Scientific Poster 
Presentations: Clinical Congress. 
2017;225(4S2):e94-e95.  

16. Russ G, Bonnema SJ, Erdogan MF et al. 
European Thyroid Association Guidelines 
for Ultrasound Malignancy Risk 
Stratification of Thyroid Nodules in Adults: 
The EU-TIRADS.EurThyroid J. 
2017;6:225–237 

17. Hajji E, Ben Abdelkrim A, Khaldi S, Chadli 
M, Kacem M, Maaroufi A, Ach K. 
Ultrasound and cytological correlation of 
thyroid nodules. SFE Nancy 2018 / 
Annales d´Endocrinologie. 2018;79(4);365. 

18. Blum M. Thyroid Imaging Endocrinology: 
Adult and Pediatric (Seventh Edition), 
2015;1399-1416. 

19. Gilles Russ, Steen J Bonnema, Murat Faik 
Erdogan, Cosimo Durante, Rose Ngu, 
Laurence Leenhardt. European Thyroid 
Association Guidelines for Ultrasound 
Malignancy Risk Stratification of Thyroid 
Nodules in Adults: The EU-TIRADS, 
EurThyroid J. 2017;6(5):225-237. 

20. Benderradji H, Bouzaib-Benderradji S, 
Beron A, Ladsous M, Baillet C, Aubert S, 
Carnaille BC. Do Caoa Hyperfunctional 
and malignant thyroid tumors: about 2 
cases. Annals of Endocrinology. 
2018;79:449–462.  

21. Brunauda L, Ayava A, Chatelinb J, Kleinb 
M, Breslera L, Boissela P. Is thyroid 
scintigraphy still useful for the 
management of a thyroid nodule? The 
Surgeon's Perspective. Annals of Surgery. 
2006;131:514–517. 

22. Leenhardt L, Dupasquier F. Thyroid 
imaging. EMC Endocrinology-Nutrition, 
10,002-F-1999;10:9. 



 
 
 
 

Hajri et al.; AJRS, 5(1): 1-7, 2021; Article no.AJRS.64182 
 
 

 
7 
 

23. Ellis H. Anatomy of the thyroid and 
parathyroid glands. Surgey (Oxford). 
2007;25:467-468. 

24. Baujat B, Delbove H, Wagner I, Fugain C, 
de Corbière S, Chabolle F. Ann Chir. 
[Laryngeal immobility after thyroidectomy]. 
2001;126(2):104-10. 

25. Sakorafas GH, Peros G, Farley DR. 
Thyroid nodules: Does the suspicion for 
malignancy really justify the increased 
thyroidectomy rates? SurgOncol. 
2006;15(1):43-55.  

26. Vlaeminck-Guillem V. Thyroid structure 
and physiology. Encycl Med Chir Endoc, 
2003;1:10-002-B-10. 

27. Lan Jiang, BS, Cortney Y. Lee, David A. 
Sloan, Reese W. Randle. Variation in the 
Quality of Thyroid Nodule, Evaluations 
Before Surgical Referral.  Journal of 
Surgical Research. 2019;244:9-14 

28. Leger A. Techniques and results of 
isotopic exploration of the thyroid. Encycl 
Med Chir Radio. 1993;4:32-700-A10. 

29. Guerrier B, Zanaret M. Thyroid and 
parathyroid surgery. The amplifon 
monographs. 2006;41. 

30. Kane EG, Shore S. Thyroidectomy. Surgey 
(Oxford). 2014;32:543-547. 

31. Caron P. Iodine deficiency: Epidemiology, 
consequence, prophylaxis during 
pregnancy and lactation. J Pediatrics. 
2007;20:9-13. 

32. Beatriz de Rienzo-Madero, John P Sabra, 
Elise Gand, Gianluca Donatini, PhD, Jean-
Louis Kraimps. Uni later albenign 
multinodular versus solitarygoiter: Long-
term contral at eralreoperation rates 
afterlobectomy, Surgery. 2018;1–5. 
Avalable:https://doi.org/10.1016/j.surg.201
8.04.074 

33. Jean Louis P, Christophe L. Morbidity of 
thyroid surgery. Paris. 2009;27-28. 

34. Moreau S. Babin E. Complications of 
thyroid surgery. About a series of 225 
cases. JFORL. 1997;46(1). 

35. Farah-Klibi F, Blel A, Neji O, Ferjaoui M, 
Ben Jilani S, Zermani R. [The value of 
intraoperative frozen section in surgical 
management of thyroid nodules. Report of 
409 cases]. Ann Pathol. 2009;29(2):80-5. 
DOI: 10.1016 / j.annpat.2009.01.002. Epub 
2009 Mar 13.  

36. Tourniaira J, Nicolas MH. Thyroid nodules: 
Serum thyrotropic hormone assay and fine 
needle aspiration versus scintigraphy as 
first-line examinations. Prospective study 
on 150 observations. 

Med Press. 1997;26:752-5. 

37. Causeret S, Lifante JC, Borson-Chazot F, 
Varcus F, Berger N, Peix JL. 
[Differentiated thyroid carcinoma in 
children and adolescents: therapeutic 
strategy according to clinic presentation]. 
Ann Chir. 2004;129(6-7):359-64. 

38. Kallel S, Kallel R, Ayadia S, Ghorbela A. 
Squamous and papillary carcinomas of the 
thyroid in Hashimoto's thyroiditis, Annales 
française d'oto-rhino-laryngologie et de 
pathologie cervico-facial. 2018;135:284–
286 

39. Martin SCHLUMBERGE. Papillary thyroid 
cancer: Towards a therapeutic de-
escalation Bull. Acad. NatleMéd. 2017;201 
(4-5-6):699-706. 

40. Brauner R, Fontoura M. Pathology of the 
thyroid gland in children. 

EMC Pediatrics. 1998;4(7):105A-10. 

41. Masmoudi M, Ben Hamida N, Zantour B, 
Zaydi A, Jelleli S, Mighri K, Driss N. 

Management and incidence of post-total 
thyroidectomy hypocalcemia SFE Poitiers 
2017 / Annales d´Endocrinologie. 2017; 
78(4):208. 

_________________________________________________________________________________ 
© 2021 Hajri et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/64182 


