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INTRODUCTION 
 

Variant anatomy is a fundamental part of anatomical 

science which is related to abnormalities in human body 

structure. If the anatomical difference from the norm 

does not alter function, it is not believed a congenital 

malformation or developmental defect but, instead, 

called anatomical variation. Variation is the scale of 

probable change for any distinctive of species. Crucially, 

variant anatomy is expanding and changing to new 

diagnostic techniques such as computed tomography, 

ultrasonography, MRI, moreover the old well-established 

procedures such as dissection, injection, or corrosion 

casting.
[1]

 Most of human variation may be caused by 

inherited, or developmental factors.
[2]

 The sources for 

learning anatomical variations include dissections, 

published papers, textbook.  The surgical anatomy books 

explain techniques using the standard normal human 

body and mention the anatomical variations for 

descriptions.
[3]

 Variations are mostly essential in clinical 

practices and surgeries such as an additional branch of 

artery, a different origin of a muscle may change the 

achievement of the surgery.
[4]

 This review article is 

written to revisit the previously cited examples of 

anatomical variations that can affect the result of a 

surgical technique and clinical process. 

 

Anatomical Variations of Muscles 

The palmaris longus muscle is supreme donor as grafting 

material in the plastic and reconstructive surgery.
[5]

 

Palmaris longus muscle is used for tendon grafts in the 

replacement of the long flexors of fingers, digital pulley 

reconstruction, static support for facial paralysis, lip 

augmentation, and in numerous nerve palsies such as 

tendon transfer.
[5,6,7]

 Palmaris longus muscle variations 

are defined as one of the most frequent muscular variants 

in the human body and can be associated with presence 

of the additional heads, bodies, abnormal tendons, and an 

unusual innervation. Several studies reported the 

palmaris longus variations like complete agenesis, shape, 

location and of the fleshly portion, aberration in the 

attachment in extremity, duplication, triplication, or 

accessory slips.
[8] 

 

Anatomical Variations of Liver 

Understanding the variations of the external morphology 

of liver is an important clinical aspect during radiological 

examinations and surgery.  The recognition of various 

morphological variations of liver will aid the radiologists 

for accurate analysis of the radiological images and the 

reduction of false reports and help surgeons to reduce 

injury during surgical processes. The accessory fissures 

lead to diagnostic mistakes during imaging because these 

accessory fissures allow collection of  the fluid and may 

be confused for a liver haematoma, cyst,  or abscess.  

Moreover, the tumor cells becoming lodged into these 

spaces may imitate intrahepatic lesions.
[9]

 One of the 

most complications of the accessory liver lobe 

is torsion mainly in the pedunculated form which 

necessitates emergency surgical interference. Moreover, 

they may be mistaken for lymph node or may be 
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ABSTRACT 
 

The human body presents a variety of structural patterns and arrangements, known as anatomical variation. These 

variations usually have no effect on human health, but some variations may cause surgical faults due to an unusual 

or variant anatomy that attributed to patient injury. Anatomical variations related to the clinical training is not 

considered in most of anatomy courses in early medical education. It is crucial for surgeon and physician to know 

and understand the anatomical variation for effective diagnosis and treatment. It is important to introduce teaching 

and evaluating the anatomical variations in the medical curricula and postgraduate training of radiological and 

surgical programs. This review is written to highlight some variant anatomy that can affect the outcome of a 

surgical procedure and clinical practice.  
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removed during surgery lead to extreme injury and 

bleeding in the abdomen.
[10] 

 

Anatomical Variations of Cystic Artery 

Cystic artery is an essential structure required to be 

ligated or clipped during cholecystectomy.  So, 

cholecystectomy necessitates precise knowledge of 

anatomical variations of cystic artery. The cystic artery is 

a branch of the right hepatic artery, but it may vary to 

arise from the left hepatic artery, the hepatic artery 

proper, the common hepatic artery, gastroduodenal artery 

or even the superior mesenteric artery.
[11,12]

 Anatomical 

variation of cystic artery is reported according to its 

number, relation to biliary ducts, origin, and course.
[11] 

 

Anatomical Variations of Vermiform Appendix  

The position of the vermiform appendix may be 

anatomically variable including retrocecal, pelvic, pre-

ileal, post- ileal, paracecal and subcecal. Few studies 

suggested the anatomical variation of position of 

vermiform appendix according to age and sex. 

Anatomical variations of position of appendix may 

mislead patients’ diagnosis with acute appendicitis and 

may result in severe complications.
[13]

 The commonest 

position of vermiform appendix was the retrocecal in 

adults and the pelvic position in children.
[14]

 A pelvic 

appendicitis can extend to the wall of the ureter and 

bladder, developing urinary symptoms. By contrast, a 

retrocecal appendicitis can stimulate inflammation of 

psoas major muscle and produce low back pain, and pain 

with the extension of the hip.
[15] 

 

Anatomical Variations of Lungs 

Anatomical variations knowledge of lungs is crucial 

during segmental or lobar resections. The lungs are 

divided by fissures into lobes. The right lung is divided 

by oblique and horizontal fissures into three lobes while 

the left lung is divided by oblique fissure into two 

lobes.
[16]

 Extra lobes in radiological findings can mislead 

diagnosis as it may misunderstand as lung lesions.  

Importantly, pneumonia limited to the affected lobe, but 

incomplete fissures in patients may spread infection to 

nearby lobes.
[17,18]

 Accessary fissures and lobes 

misinterpreted on X-rays and CT scans and can also be 

mistaken with clinical illnesses such as pleural scars, 

linear atelectasis, or walls of bullae.
[17] 

 

Anatomical Variations of Radial Artery 

Variations in the position of the blood vessels, course, or 

the branching pattern can alter routine clinical processes 

such as intravenous drug application and blood pressure 

monitoring.  Anatomic variations may influence different 

phases of clinical practice and sometimes require 

changes in the surgical technique such as amputations, 

catheterization, or flap surgery.
[19]

 The upper extremity is 

a recurrent site of injury. Radial artery is used in the 

vascular, plastic, and reconstructive surgery and is also 

used for cannulation and puncture. The origin of the 

radial artery located in the cubital fossa at the level of the 

neck of the radius.
[20]

 The radial artery variations can be 

of great clinical significance. The radial artery can 

exhibit a high origin from the brachial artery or from the 

axillary artery.
[21]

 So, knowing transradial access can be 

hindered or failed by the presence of varying origin and 

course of the vessel. It has been documented that the 

presence of a high origin of the radial artery is 

contributed to the development of tortuosity that led to 

increase the risk of failure of transradial 

catheterization.
[22]

 

 

Anatomical Variations of Recurrent Laryngeal Nerve 

Recurrent laryngeal nerve injury is one of the most 

prevalent complications of the thyroid surgery.
[23]

 The 

vocal cord paralysis and hoarseness of voice are the 

result of the unilateral recurrent laryngeal nerve injury; 

however serious complication of the bilateral recurrent 

laryngeal nerve is reported such as dyspnea and 

obstruction of larynx. Variant anatomical course of the 

recurrent laryngeal nerve enables visual misidentification 

and its injury in thyroid surgery. Anatomical variations 

of recurrent laryngeal nerve cause struggle for surgeons 

such as distorted branches, extra laryngeal branches, 

interweaving between branches of recurrent laryngeal 

nerve and the inferior thyroid artery, as well as the non-

recurrent laryngeal nerve.
[24,25]

   

  

Teaching Approaches for Anatomical Variations 

Anatomists are encouraged to discover and reexamine all 

possible teaching methods to improve and develop 

renovations in the anatomy education.
[26]

 Importantly, 

teaching approaches for detecting the anatomical 

variations include dissection, preoperative imaging, 

physical examination, and surgical practices are 

reported.
[12]

 Anatomy course studies in Vialba Medical 

School - University of Milan suggested positive effect of 

the integration of the traditional methods and innovative 

explanations in learning anatomy but also the importance 

of critical practice to anatomical variability and 

radiologic imaging.
[27]

   

 

CONCLUSIONS 
 

Anatomical variations knowledge is very important for 

medical students to have a precise anatomical 

understanding. Moreover, surgeons can be able to 

provide accurate diagnoses and prevent complications 

during surgical techniques. Students feedback should be 

conducted for studying and assessment of anatomical 

variations in the medical curricula. Dissections can be 

beneficial for younger surgeons on human cadavers to 

improve surgical procedure or build new techniques.  

Illustrations anatomical variations books and review 

articles should be collected on scientific database help 

the accurate analysis of the radiographs such as 

Computed Tomography and Magnetic Resonance 

Imaging regions significant for variations in surgery. 

There are several chances for anatomists, surgeons, and 

radiologist to collaborate, collect data and perform 

research for anatomical variations to reduce medical 

errors in a surgical process and clinical training.   

 



www.wjpls.org       │       Vol 8, Issue 12, 2022.       │       ISO 9001:2015 Certified Journal       │ 

 

159 

Sahar.                                                                                                World Journal of Pharmaceutical and Life Science  

 

REFERENCES 
 

1. Kachlík D, Varga I, Báča V, Musil V. Variant 

Anatomy and Its Terminology. Medicina (Kaunas), 

2020 Dec 18; 56(12): 713. doi: 

10.3390/medicina56120713. PMID: 33353179; 

PMCID: PMC7766054. 

2. Ogeng’o J. Clinical significance of anatomical 

variations. Anat J Africa, 2013; 2: 57-60. 

3. Raikos A, Smith JD. Anatomical variations: How do 

surgical and radiology training programs teach and 

assess them in their training curricula? Clin Anat, 

2015 Sep; 28(6): 717-24. doi: 10.1002/ca.22560. 

Epub 2015 May 14. PMID: 25974002. 

4. Beser CG. The importance of the anatomical 

variations in life. Int J Anat Var., 2018; 11(2): 48. 

5. Georgiev GP, Iliev AA, Dimitrova IN, et al. 

Palmaris longus muscle variations: in the Bulgarian 

population: significance for hand surgery and 

proposal of new classifications. Folia Med. 2017. 

6. Davidson BA. Lip augmentation using the palmaris 

longus tendon. Plast Reconstr Surg, 1995 May; 

95(6): 1108-10. doi: 10.1097/00006534-199505000-

00026. PMID: 7732124. 

7. Zeybek A, Gürünlüoğlu R, Çavdar, et al. A clinical 

reminder: a palmaris longus muscle variation. Ann 

Plast Surg., 1998; 41(2): 224-5 

8. Reimann AF, Daseler EH, Anson BJ, et al. The 

palmaris longus muscle and tendon. A study of 1600 

extremities. Anat Rec, 1944; 89(4): 495-505. 

9. Singh HR, Rabi S. Study of morphological 

variations of liver in human. Translational Research 

in Anatomy, 14 2019; 1–5. 

10. H.J. Chaudhari, M.K. Ravat, V.H. Vaniya, A.N. Bhe

di Morphological study of human liver and its 

surgical importance J. Clin. Diagn. Res., 2017; 11: 

AC09-AC12. 

11. Dandekar U, Dandekar K. Cystic Artery: 

Morphological Study and Surgical Significance. 

Anat Res Int., 2016; 2016: 7201858. doi: 

10.1155/2016/7201858. Epub, 2016 Oct 16. PMID: 

27822387; PMCID: PMC5086348. 

12. Alraddadi A. Literature Review of Anatomical 

Variations: Clinical Significance, Identification 

Approach, and Teaching Strategies. Cureus, 2021 

Apr 13; 13(4): e14451. doi: 10.7759/cureus.14451. 

PMID: 33996311; PMCID: PMC8117423. 

13. Ghorbani A, Forouzesh M, Kazemifar AM: 

Variation in anatomical position of vermiform 

appendix among iranian population: an old issue 

which has not lost its importance. Anat Res Int., 

2014, 2014: 313575. 10.1155/2014/313575. 

14. Elciana de Paiva Lima Vieira, Larissa Milton 

Bonatoc , Gabriela Gonc¸alves Pereira da Silvad, 

Jonas Lírio Gurgel. Congenital abnormalities and 

anatomical variations of the vermiform appendix 

and mesoappendix j coloproctol (rio j), 2019; 9(3): 

279–287. 

15. Sandro Cilindro de SouzaSérgio Ricardo Matos 

Rodrigues da CostaIana Gonçalves Silva de 

SouzaVermiform appendix: positions and length - a 

study of 377 cases and literature review J. 

Coloproctol. (Rio J.), 2015; 35(04). 

https://doi.org/10.1016/j.jcol.2015.08.003. 

16. Shah P, Johnson D, Standring S. Thorax. In: 

Standring S, editor. Gray's Anatomy: The 

Anatomical Basis of Clinical Practice. 39th ed. 

Edinburgh: Churchill Livingstone, 2005; 1068–

1069. 

17. George BM, Nayak SB, Marpalli S. Morphological 

variations of the lungs: a study conducted on Indian 

cadavers. Anat Cell Biol., 2014 Dec; 47(4): 253-8. 

doi: 10.5115/acb.2014.47.4.253. Epub 2014 Dec 23. 

PMID: 25548723; PMCID: PMC4276899. 

18. Meenakshi S, Manjunath KY, Balasubramanyam V. 

Morphological variations of the lung fissures and 

lobes. Indian J Chest Dis Allied Sci., 2004; 46: 179–

182.  

19. Georgiev GP. Significance of anatomical variations 

for clinical practice. Int J Anat Var., 2017; 10(3): 

43-4. 

20. S. Standring, “Grays Anatomy: The Anatomical 

Basis of Clinical Practice,” in Gray’s Anatomy: The 

Anatomical Basis of Clinical Practice, pp. 905-906, 

Churchill Livingstone, Edinburgh, London, 40th 

edition, 2008. 

21. Haładaj R, Wysiadecki G, Dudkiewicz Z, Polguj M, 

Topol M. The High Origin of the Radial Artery   

(Brachioradial Artery): Its Anatomical Variations, 

Clinical Significance, and Contribution to the Blood 

Supply of the Hand. Biomed Res Int., 2018 Jun 11; 

2018: 1520929. doi: 10.1155/2018/1520929. PMID: 

29992133; PMCID: PMC6016218. 

22. Z. Ostojić, J. Bulum, A. Ernst, M. Strozzi, and K. 

Marić-Bešić, “Frequency of radial artery anatomic 

variations in patients undergoing transradial heart 

catheterization,” Acta clinica Croatica, 2015; 54(1): 

65–72. 

23. John, D. Etienne, Z. Klaassen, M.M. Shoja, R.S. 

Tubbs, M. Loukas, Variations in the locations of the 

recurrent laryngeal nerve in relation to the ligament 

of berry, Am. Surg, 2012; 78(9): 947–951. 

https://doi.org/10.1177/ 000313481207800933. 

24. Kowalczyk, Adrianna Majewski.  Analysis of 

surgical errors associated with anatomical variations 

clinically relevant in general surgery. Review of the 

literature Translational Research in Anatomy, 2021; 

23: 100107. 

25. F.Y. Chiang, I.C. Lu, H.C. Chen, et al., Anatomical 

variations of recurrent laryngeal nerve during 

thyroid surgery: how to identify and handle the 

variations with intraoperative neuromonitoring, 

Kaohsiung J. Med. Sci., 2010; 26(11): 575–583. 

https://doi.org/10.1016/S1607-551X(10)70089-9. 

26. Youssef S. Different approaches for teaching and 

learning anatomy and future directions. Indian J Clin 

Anat Physiol, 2021; 8(1): 1-6. 

27. Vertemati M, Rizzetto F, Vezzulli F et al. Teaching 

anatomy in a modern medical course: an integrated 

approach at Vialba Medical School in Milan 

https://doi.org/10.1016/j.jcol.2015.08.003
https://doi.org/10.1016/S1607-551X(10)70089-9


www.wjpls.org       │       Vol 8, Issue 12, 2022.       │       ISO 9001:2015 Certified Journal       │ 

 

160 

Sahar.                                                                                                World Journal of Pharmaceutical and Life Science  

 

[version 1]. MedEdPublish, 2018, 7: 

19. (https://doi.org/10.15694/mep. 2018.0000019.1). 

https://doi.org/10.15694/mep.2018.0000019.1

