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Abstract

The content of this dissertation will focus on ancient Egyptian mummies from different social backgrounds in both scientific and archaeological points of view. The purpose of this research is to determine through scientific methods such as CT scans and X-Rays, if these ancient people contracted any diseases when they were alive and the reasons for this. I also will be investigating types of modern analysis appropriate for finding these diseases in the body, and how this could aid modern archaeological excavation in the future. I am going to look into the many different relationships between certain key factors in this process, such as gender, age and lifestyle. The end results will be able to paint a picture of lived lives in Ancient Egypt, based on the state of health during the pharaonic period, and how modern depiction and analysis of ancient diseases can help treat similar illnesses today. 
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CHAPTER ONE:
Aims, Issues and Overview

Aims of the Dissertation

1.  Throughout the course of my dissertation, I aim to answer a number of questions and highlight a number of relationships between various factors of the research. To elaborate, I aim to identify and investigate the relationship between a specific disease and the time period to see if there is any connection between the two of them and whether there is a reason for this.

2.   I aim to critically investigate how different methods of modern analysis can help to identify ancient diseases in the body, whether this be through X-rays, CT scans, or a similar method. This will be the basis of my dissertation as it is applicable to modern day also and could be a great help when distinguishing diseases in the body faster if the correct method of analysis was used.

3.  I am aiming to research if and how ancient diseases have changed over time. I will also investigate the reasons for this.  I will do this by a form of comparison with the diseases that are found in the mummies and how severe they were and compare them with examples of the same disease today.

4. One of the main relationships that I will be looking into throughout this researching process is the difference between age, gender, lifestyle and social class. I am specifically looking into these areas to see if there is a correlation between any of the factors and the contraction of any disease. I aim to investigate why all of these factors had a different impact of the individuals. This will then make it easier to distinguish an idea of what everyday life was like for the ancient Egyptians. I will present these results in the form of a table so all of the information is clearly presented and the relationships between these factors are easily interpreted.

5. The other main factor that I hope to identify is what the most suitable form of modern scientific analysis is for detecting certain diseases are. I aim to do this by investigating in depth each mummy’s analysis and “autopsy” and presenting my findings in a table so the information is easy to read and distinguish. With this aim, I will also be discussing how the identification of the most relevant method of analysis for disease finding in ancient bodies can be of help in modern day and why it is relevant for future of disease.



Issues and Limitations of the Dissertation

There are a number of issues that have occurred over the researching process of the dissertation that must be addressed. 

 To begin with, the primary evidence from Armand Ruffer that I am basing my research on is rather dated (from the early 1900’s), and therefore it may no longer applicable to my research. There have been considerable changes and developments of the methods used in paleopathology since Ruffer’s original work, however that does not mean that it will not be mentioned as it is the first palaeopathological work conducted on ancient mummies and allowed further developments to be made in this area. The reason I am basing my research on Ruffer is because he is one of the first people to conduct research in this field, which then allowed future research to be undertaken because he was the person responsible for creating the solution to analyse mummy tissue under the microscope.

When I began the researching process for this dissertation, this was not my initial topic idea. Originally I had planned to compare three mummies of lower class from the pre-dynastic period with three mummies of high class from the New Kingdom. I thought this would have been better as it allowed me to get a clear indication of how much disease has changed and developed over time as I would have been using a clear time period. Although this would have been a perfect method of comparison between two time periods, this however was not possible due to a lack of evidence and resources. There is a limited amount of mummies that have survived from the early periods of Egypt due to deterioration and poor preservation. Also, mummies from pre-dynastic period were usually just mummified naturally as they were simply left in the sand to dry out on their own, so no religious preparation was given to them; meaning that the ones that have survived are in a terribly poor condition. Therefore, it is more appropriate only to focus on the New Kingdom as this time period has a rich selection of evidence and extremely well preserved mummies, making it easier to distinguish diseases within the body. 

Another issue is that I am not going to be analysing an actual mummy with my own hands in a laboratory setting. My results will be based entirely on other people’s analysis of mummies and identifying diseases in ancient bodies. This may be considered an issue due to the fact that my results may not be as accurate as they could be. However, as I am using other people’s research, and these people are professionals in their field, they have obviously had access to the appropriate and best equipment available. Also it is almost certain that these findings by these scientists and archaeologists are incredibly accurate as they had spent a lot more time studying these mummies than what I would have, and they obviously have a vaster knowledge of the field and mummies and therefore their research would show this in the form of detailed accounts of the subject. 

My original aim was to have an equal number of male and female mummies in order to get a clear distribution of disease within both genders. This was not entirely possible due to the fact that there seemed to be a lack of female mummies from the New Kingdom that had any illness or disease. Also, male mummies seem to be favoured in the archaeological sense, and therefore male mummies that have autopsies performed on them almost always get the results published. Female mummies are not looked upon in the same manner as males and any results that are found out about them tend not to get published. I chose Hatshepsut because she is a unique example of a female pharaoh in antiquity which is relatively rare. I thought the diseases that she contracted in her life were rather unique and unusual for the time period, which makes her the perfect case study for my research. I finally decided to analyse 5 males and 1 female. Although this is not as widespread as I had first hoped, it is still relevant as I am focusing more on the diseases; the gender of the mummy is, although important, not the key factor that I am looking at.

Another issue of my research is that the ages of the mummies I am analysing are all rather different. For example, Ramesses II was in his nineties when he died and Tutankhamun was nineteen. This may mean that the results that are gathered on diseases may not be able to represent the population of Egypt as a whole. This is an important factor that I will have to take into consideration when discussing the results at the end of the dissertation.

Along with the gender problem during the researching process, I also encountered a problem with social class. My original idea was to have an equal number of low social class and high social class mummies. However this has not been possible due to the fact that the ancient people of Egypt that were simple folk that were just “ordinary” in the grand social scheme, they commonly couldn’t afford a lavish burial that would preserve them for hundreds of years to come like the citizens of higher class. They may have been able to afford certain sacred spells from the book of the dead to help them into the afterlife when they died, but usually nothing more than this. So not many ancient people with a common lifestyle have survived, and have been lost in time. As a result I have decided to focus on four mummies of higher class (pharaohs) and two mummies of slightly lower class. The lower class mummies I have chosen are not commoners, but instead, lower status than the pharaoh. To elaborate they most likely had roles within the palace or court as priests or officials. This isn’t the widespread social class that I had originally planned, but it is the closest I have managed within the archaeological evidence and the time period in mind. 


















Overview of the Topic

Mummification and the Preservation of Ancient Bodies

Mummification in Ancient Egypt was extremely important when it came to a person’s death. The Ancient Egyptians ironically spent a great deal of their lives preparing for their death and their journey into the afterlife. The purpose of the mummification process was in order for the ancient people’s soul or second body to be accurately prepared for their second eternal life in paradise[footnoteRef:1]. This involved putting grave goods in their tombs such as various types of food and drink to sustain them in the afterlife, and also personal belongings of the deceased so they can enjoy the afterlife with their favourite possessions from their previous life[footnoteRef:2]. [1:  Spencer, A.J, 1982. P 113-128]  [2:  Spencer, A.J, 1982. P 113-128] 


Mummification has changed a lot since the founding of Egypt. In Pre-Dynastic and the Early Periods of Egypt, dead bodies were simply placed in shallow pits in the sand, usually surrounded by a select few grave goods, and were left to mummify naturally under the hot sun and sand[footnoteRef:3]. This process grew over time to become very lavish when it came to the upper class and was eventually considered a necessity in order to be preserved properly when entering ones next life[footnoteRef:4].  [3:  Spencer, A.J, 1982. P 113-128]  [4:  Spencer, A.J, 1982. P 113-128] 


The famous modified version of the mummification process is as follows. To begin with, the person’s brain must be broken apart and pulled out through the nostril with a long hooked pole[footnoteRef:5]; this is followed by a cut being made in the left side of the body, in order to remove all of the internal organs[footnoteRef:6]. After the organs have dried, they must be placed in four canopic jars in order to preserve them[footnoteRef:7]. The inside of the body must then be cleaned with a variety of wines and spices in order for it to be purified[footnoteRef:8]. The body is then covered in natron (salt) and is left to sit for no more or less than 70 days[footnoteRef:9]. After 40 of these days, the body is stuffed with linen or sand in order to maintain its original shape[footnoteRef:10]. After this has been completed the body is finally wrapped in many layers of bandages and placed in its sarcophagus[footnoteRef:11].  [5:  Spencer, A.J, 1982. P 113-128]  [6:  Spencer, A.J, 1982. P 113-128]  [7:  Spencer, A.J, 1982. P 113-128]  [8:  Spencer, A.J, 1982. P 113-128]  [9:  Spencer, A.J, 1982. P 113-128]  [10:  Spencer, A.J, 1982. P 113-128]  [11:  Spencer, A.J, 1982. P 113-128] 

The ancient method of preservation has aided archaeologists greatly. It has allowed the advances of scientific study in ancient bodies due to their pristine preservation, which in turn tells modern civilisation a great deal of crucial information about the ancient Egyptians. The study of the ancient bodies of humans and animals is called paleopathology, which has become a great addition to the archaeological and historical field as it has also allowed the advancement of scientific analysis such as X-rays and CT scans.

[bookmark: _Toc513478520]The New Kingdom

I chose to focus on the New Kingdom as this is the time period in which the most high quality mummies were produced. Every mummy that originated from the New Kingdom are extremely well preserved, and I thought this period was most appropriate for the analysis of mummies as it was the most successful time of the civilisation as a whole. 

The New Kingdom of Ancient Egypt began in 1570BC and ended in 1544BC[footnoteRef:12]  and was made up of the 8th, 19th and 20th dynasties[footnoteRef:13].  The New Kingdom was wedged in between the second intermediate period and the third intermediate period[footnoteRef:14]. This was an extremely important part in Egyptian history as it was at this point in time that the country reached the height of its power and conquered its greatest achievements, thanks to rulers such as Amenhotep III and Ramesses II and their many conquests of surrounding areas. The New Kingdom saw the attempt for a connection between Egypt and the Levant also. This is the period of Egypt in which the country attained its greatest territorial expansion specifically into Nubia and large territory was gained in the Near East also[footnoteRef:15].  The New Kingdom saw the Egyptian armies famously fight the Hittite armies for control of Syria, which was am Egyptian success. [12:  Ramsey, C. B, p1554–155]  [13:  Ramsey, C. B, p1554–155]  [14:  Ramsey, C. B, p1554–155]  [15:  Mumford, 2013] 


The 18th Dynasty was the beginning of the golden age for ancient Egypt. Some of the most famous pharaohs from this time period all contributed in making Egypt thrive as a nation including Hatshepsut, Amenhotep III and the famous boy king, Tutankhamun. Pharaohs such as these examples were the building blocks of Egypt’s golden age as they were deeply involved in the politics of the country, maintaining good relationships and connections with surrounding provinces[footnoteRef:16]  and held the people of Egypt as a high priority when ruling. However some, such as the “heretic King” Akhenaten, contributed to its ultimate downfall by changing the religious movement and art style of the country, which people were not happy with[footnoteRef:17] [16:  Clayton, P.A, p9-13]  [17:  Clayton, P.A, p120-126] 


CHAPTER TWO: 
Review of Theoretical Literature


Paleopathology and its origins


“Paleopathology” as a descriptive term was developed by a gentlemen called R.W. Schufeldt, who was a German physician in 1892[footnoteRef:18].  It was derived from the Greek language and translates ultimately to “Ancient suffering”[footnoteRef:19]. Aufderheide and Rodriquez-Martin (1998) state the official definition of paleopathology as the study of ancient diseases and pathological conditions within ancient bodies[footnoteRef:20].  The main aim of paleopathology is to understand how diseases were contracted and how they died out in ancient times[footnoteRef:21], and this is what I will be basing by research on in order to identify disorders in my chosen mummies. The cause of a disease or disorder in ancient times could range from a number of things including lifestyle and diet[footnoteRef:22].  [18:  Brier, B. 2001, p174]  [19:  Brier, B. 2001, p174]  [20:  David, R. 2008, p83 ]  [21: Brier, B. 2001, p174]  [22:  Brier, B. 2001, p174] 


Paleopathology and Ancient Mummies


When analysing the scientific data and research on ancient mummies, it is clear to see that disease in the body can be detected in a number of ways. The actual mummified body can also give us a good idea of whether the individual suffered from a disorder in their lives. There are also many factors that had to be taken into consideration when analysing an ancient body, including post mortem damage, so a misdiagnosis isn’t made.

As the organs of the mummies are not in the body anymore and are usually placed in canopic jars, the only attributes that scientists have left to analyse are the teeth and the bones of the individual[footnoteRef:23].  The main indication that the ancient person suffered from a disease is the presence of “Harris Growth Arrest Lines”[footnoteRef:24].  These lines are thin, horizontal, sclerotic lines that can be found at the end of all long bones in the body[footnoteRef:25].  These lines can indicate that some form of illness or malnutrition occurred during the person’s life at that particular stage of skeletal development which therefore causes the calcified cartilage to not be absorbed as normally as it would[footnoteRef:26].  [23:  David, R. 2008. p35-37]  [24:  David, R. 2008. p35-37]  [25:  David, R. 2008. p35-37]  [26:  David, R. 2008. p35-37] 


Another signifying thing to show that disease may have been a part of the mummy’s life is pre-mortem trauma (trauma that happened in life), which could possibly be seen in the long bones in the form of fractures that have clear evidence of healing before the person died. 

Paleopathology has undergone significant developments over time (in regards to technology advances), and has excelled into an incredible form of analysis of the past. It has enabled archaeologists and scientists to look deeper into life in past civilisations. However none of this would have been possible without the studies and experiments of Armand Ruffer. 







Ruffer and Other Early Scientific Studies

The reason that I chose the following scientists and their works as background research is they are the key studies which produced the most credible results and evidence for future studies. Although they are some of the first studies conducted in this area, which could possibly make them outdated, they produce some of the best evidence available for the study of disease in ancient mummies. 

Armand Ruffer, now considered a “pioneer of modern paleopathology[footnoteRef:27]” by A.T Sanderson, he originally studied at Oxford, and later ventured to Egypt to recover from diphtheria (a throat infection), which he contracted when attempting to develop a serum for the disease he contracted[footnoteRef:28].  During his time in Egypt like many, he became fascinated with the country, and eventually became a professor in Cairo University[footnoteRef:29]. Ruffer couldn’t have gone to Egypt at a better time, because in the 1890’s a lot of mummies were being excavated all over the country. He became friends with the credited archaeologist Gaston Maspero and therefore formed an interest in applying his vast medical knowledge to the mummified remains[footnoteRef:30].  [27:  Sandison, A.T. 1967, p150-155]  [28:  Brier, B. 2001, p175]  [29:  Brier, B. 2001, p17]  [30:  Brier, B. 2001, p175] 


Before Ruffer, the non-invasive study of ancient Egyptian mummies was exceedingly difficult. This was due to the fact that it was impossible to analyse ancient skin tissue under a microscope as it was so brittle and fragile, therefore could not be sliced small enough for this purpose without damaging the tissue. Analysis of the skin tissue was vital for the understanding of the body as a whole and as an individual, also whether the body had any underlying health conditions; which would lead to a better understanding of the civilisation and how they lived their daily lives. 

Ruffer is mainly credited and famous in this field because he was the first person to rectify this problem. He managed to derive a technique for studying the microscopic features of ancient skin tissue[footnoteRef:31].  Ruffers’ method that he successfully developed involved softening the tissues by leaving them to soak in a solution of 5% carbonate of soda and alcohol, which allowed it to be sectioned adequately and put under a microscope for analysis without damaging the tissue[footnoteRef:32].  From then on, this solution was known as “Ruffer’s Solution”[footnoteRef:33].  [31:  Brier, B. 2001, p175]  [32:  Brier, B. 2001, p175]  [33:  Brier, B. 2001, p175] 


Ruffer then worked with Flinders Petrie for a number of years and the development of his own research has contributed to modern science and archaeology greatly. In 1910 he was given whole limbs such as arms and legs to use his solution on, and what he discovered was extraordinary and very relevant to the understanding and interpretation of the ancient Egyptian world. He discovered that some ancient Egyptians suffered from what are considered modern disorders such as certain arterial diseases[footnoteRef:34]. The main cause for disorders such as these in modern times is usually a fatty diet, stress or excessive tobacco, however these could obviously not be applied to the ancient Egyptians. Therefore, Ruffer stated that he didn’t know the cause of is presence in ancient times, but it was interesting to see that the Egyptians actually suffered with these disorders 3000 years ago[footnoteRef:35].   When he analysed the arteries, he used another version of his formula, which consisted of 2cm of carbonate of soda, 0.5cm of formal (?) and 97cm of water[footnoteRef:36]. Ruffer also conducted studies on ancient teeth and interestingly found a variety of diseases in the ancient bodies that he analysed[footnoteRef:37].  [34:  Brier, B.2001, p176]  [35:  Brier,B. 2001, p176]  [36:  Breasted 2007]  [37:  Brier, B. 2001, p176] 


Grafton Elliot Smith

Other research to support the analysing of ancient diseases to aid understanding of the civilisation comes from Grafton Elliot Smith.
Elliot Smith contributed a great deal to the archaeological field at this period in time due to the fact that he was the very first anatomist to participate in archaeological fieldwork in the Nile Valley. He was also the first person whose results included aspects of pathology, preservation of the body and the treatment of the body, which is very relevant in today’s world in the vast area of Egyptian analysis and research[footnoteRef:38] . Unfortunately, by the time the correlating results of the subject area had been successfully published in 1965, the entirety of Elliot Smiths notes that he had gathered during the research process had “been largely lost”[footnoteRef:39].  [38:  Baker and Judd 2012]  [39:  Baker and Judd 2012] 


Elliot Smith spent time analysing bodies from Nubian mummified remains, and was able to find out a lot of key information about particular diseases and burial practices from the time. He also worked with the mummy of Thutmosis IV, who was publically unwrapped and examined by Smith. Thutmosis IV was also the first mummy to be successfully X-rayed[footnoteRef:40].  [40:  Filer, J. 1995, p43] 


Thomas Pettigrew

Thomas Pettigrew is, although lesser known, another important name that was heavily interested in disease in ancient Egyptian mummies from the nineteenth century. He was one of the first to publish a full account of the embalming process of a mummified body in 1834[footnoteRef:41]. His work was often looked upon by others undertaking the same task as himself: unwrapping and autopsying mummies[footnoteRef:42].  [41:  Filer, J. 1995, p43]  [42:  Filer, J. 1995, p43] 


Dr Margaret Murray

Dr Margaret Murray holds credible importance in the palaeopathological field. In 1908, she was responsible for examining “the two brothers” in Manchester Museum[footnoteRef:43]. With her scientific team, she determined that the two mummies were half-brothers, and that the younger brother suffered from osteoarthritis in his back, and that he had a malformed foot due to other health complications[footnoteRef:44]. This study has aided the medical field greatly, as it was one of the primary studies of diseases in ancient mummies that led to an understanding of Ancient Egypt, and how the people lived each day. It has allowed mundane reality in Ancient Egypt to be more thoroughly interpreted.  [43:  Filer, J. 1995, p43]  [44:  Filer, J. 1995, p43] 











Ancient Evidence for Disease in Ancient Egypt


Textual Evidence

There are a variety of different ancient resources that discuss disease in the ancient world. I have focused on the following papyri because they are the most relevant to the type of diseases that will be discussed in relation to the mummies I have chosen to look into.

The Ebers Papyrus

An ancient medical papyrus that shows evidence of Egyptian disease is the Ebers Papyrus, which dates to approximately 1500BC[footnoteRef:45]. It is one of two of the most well preserved ancient medical documents in Ancient Egypt[footnoteRef:46].  It was purchased by Edwin Smith in 1862 and sold to Georg Ebers 1872, from which the Papyrus takes its name[footnoteRef:47]. [45:  DeCarvalho Anderson, 2012]  [46:  DeCarvalho Anderson, 2012]  [47:  DeCarvalho Anderson, 2012] 

 
The papyrus mainly includes vast advanced knowledge of human anatomy and the functions of the human body; including heart functions and purpose and details explaining various blood vessels[footnoteRef:48]. The papyrus is 110 pages long and addresses information on anatomy and physiology, toxicology, spells, and proposed treatment for diseases[footnoteRef:49]. The papyrus also contains a variety of “modern” treatments for such diseases[footnoteRef:50].  [48:  DeCarvalho Anderson, 2012]  [49:  DeCarvalho Anderson, 2012]  [50:  DeCarvalho Anderson, 2012] 


The treatments suggested in the Ebers Papyrus are all heavily herbal based[footnoteRef:51]. There are many treatments mentioned. These include frankincense for the treatment of throat infections, stopping bleeding, helps asthma and prevents vomiting[footnoteRef:52]; Henna for use of an astringent, stopping diarrhoea, and closing open wounds[footnoteRef:53] and aloe vera for the treatment of worms, the relief of headaches, the soothing of chest pains burns, ulcers and the treatment of skin disease[footnoteRef:54] among many other various herbal remedies for diseases. As a document it holds a very high toxicological importance to the state of historical health. [51:  Demand 2000]  [52:  Demand 2000]  [53:  Demand 2000]  [54:  Demand 2000] 

 
This is incredibly relevant to the understanding of health in Ancient Egypt as it shows another aspect of how the ancient Egyptians dealt with health complications and we can see from the herbal remedies that were offered in the papyrus which diseases and disorders were the most common in every day ancient Egyptian life. If they were not common diseases, ancient doctors would not have taken the time to work on developing a treatment or cure. It also is an accurate representation of how advanced the Egyptian’s were in their knowledge of health care and the treatment of health complications.  

The Edwin Smith Surgical Papyrus


Although Ruffer’s work has led to significant evidence in the field of paleopathology and the understanding of health in ancient Egypt, the evidence for disease and health disorders originates from ancient Egypt itself. There are a number of ancient papyri from the time that state and discuss in detail conditions that the ancient Egyptians suffered from and even proposed ways of treating them. 

The most famous and detailed of these papyri is the Edwin Smith Papyrus. This is more of a surgical based document, which dates to around 1600BC. (16th & 17th dynasties)[footnoteRef:55]  David (2008) states that this particular papyrus is more of an “instruction manual” rather than “a collection of prescriptions”. The papyrus itself is divided into 17 pages, and is written in Egyptian hieratic[footnoteRef:56].  The ancient document describes in detail around 48 cases of injuries to the face, head, neck and upper spine[footnoteRef:57]. The details of each person’s health problem is analysed by the doctor (such as list of symptoms), followed by a diagnosis and a verdict, which is then accompanied by a suitable prescribed treatment[footnoteRef:58].  For example, case 11 in the papyrus mentions an individual’s broken nose, its management and its treatment. Interestingly, the treatment stated, involves the nostrils being stuffed with rolls of lint with external bandaging outside surface of the nose[footnoteRef:59].  This method is similar to treatment today by modern doctors, which highlights how advanced the ancient Egyptians were when it came to health care and dealing with illness. It also states that there is no treatment for fatal injuries such as a broken neck or spine[footnoteRef:60].  [55:  Encyclopaedia Britannica 2018]  [56: DeCarvalho Anderson 2012]  [57:  DeCarvalho Anderson 2012]  [58:  DeCarvalho Anderson 2012]  [59:  Breasted 2007]  [60:  Breasted 2007] 


The Kahun Gynaecological Papyrus

The oldest known medical text dated to 1800BC is the Kahun Gynaecological Papyrus, discovered by Flinders Petrie in 1889 in El Lahun[footnoteRef:61].  It mainly discusses women’s health including pregnancy, fertility and contraception. Like the other papyri, it is structured around a health disorder or disease, and then suggests a prescribed treatment, however no prognosis is suggested.[footnoteRef:62]. As there is only one female under analysis, this cannot represent the ancient population entirely.  [61:  Crystalinks 2018]  [62:  Crystalinks 2018] 


Methods of Modern Scientific Analysis

This brings us to the discussion of the main modern methods of scientific analysis. 
As mentioned above, paleopathology has advanced extraordinarily since Ruffer first experimented with his formula. In the early days of archaeology when scientific developments were rather limited, it was difficult to conduct an autopsy on an ancient mummy without leaving permanent damage[footnoteRef:63]. Invasive methods of analysis were dangerously common in the early 1900s, which was unfortunate as the mummy would then be damaged forever due to carelessness for its preservation[footnoteRef:64].  [63:  David, R. 2008, p22-26]  [64:  David, R. 2008, p22-26] 


However, the development of science, particularly in the 20th century has meant that numerous non-invasive techniques of analysis have come into creation. Their popularity amongst archaeologists have soared due to the fact that they also promote the preservation of the mummy as they do not physically harm the mummy. Here I will be briefly covering the main methods of modern scientific analysis for mummy studies. The reason I have chosen to focus on these particular methods are that they are the most frequently used, and the mummies under analysis have been analysed with a mixture of these methods. 




X-rays 

The X-ray was discovered by Wilhelm Roentgen in 1895[footnoteRef:65]. However it was the credited Egyptologist Flinders Petrie that realised the X-Rays’ potential in the field of studying mummified human remains[footnoteRef:66].  The function of an X-ray is that is clearly depicts a three- dimensional object on a two-dimensional plane. These scans record everything that they come across in the body and these images are then placed on top of one another[footnoteRef:67].  In early studies, such as in the tomb of Tutankhamun, X-raying was performed on mummies in the field, with portable X-raying equipment that had limited beam energy[footnoteRef:68]. This obviously wasn’t ideal as it would have been difficult to carry about and meant that the mummy may have been contaminated in its own environment where it would have laid for thousands of years[footnoteRef:69]. In modern days however, the images produced are of higher quality and because X-rays are not performed in the field anymore, it allows the mummy to be repositioned in order to get a better images[footnoteRef:70].   [65:  David, R. 2008, p22-26]  [66:  David, R. 2008, p22-26]  [67:  David, R. 2008, p22-26]  [68:  David, R. 2008, p22-26]  [69:  David, R. 2008, p22-26]  [70:  David, R. 2008, p22-26] 


X-Rays have many advantages to scientific analysis and are extremely popular in the scientific field. X-rays are able to confirm or disprove ideas of their contents. For example they’re able to identify fake mummies from real mummies as they present a clear picture of what is inside the wrappings[footnoteRef:71]. X-rays also help identify the mummies’ gender, and age at death[footnoteRef:72]. X-Rays can also shed light on the embalming techniques used which can assist in the dating of the mummy, and also enables any amulets inside the wrappings to become visible[footnoteRef:73].  X-Rays are especially strong when investigating fractures, dental problems and osteoarthritis[footnoteRef:74].  [71:  David, R. 2008, p22-26]  [72:  David, R. 2008, p22-26]  [73:  David, R. 2008, p22-26]  [74:  David, R. 2008, p22-26] 


CT Scanning
CT scanning is also an extremely valued method of scientific analysis in paleopathology. The scan was first used in 1974[footnoteRef:75]. CT stands for “computed tomography” and are a more advanced form of an X-ray[footnoteRef:76]. CT’s work by the film of the x-ray and the source of the rays being moved in a synchronous and equal manner in opposing directions in order to record the body’s contents in great detail[footnoteRef:77]. The CT scanner records thousands of images through the body in slices of different thicknesses in order produce the 3D image of the whole body, making the body more animated and realistic[footnoteRef:78] . The CT scan is extremely valued in scientific analysis due to its non-destructive manner, and its unique ability to both extract and isolate specific areas of the body[footnoteRef:79]. Along with the x-ray, attributes such as sex and age at death can be easily determined[footnoteRef:80].  Recent technological advances have seen the introduction of spiral CT scanners, which are particularly useful as they scan the whole body in a matter of minutes, making it a good analysis technique as it is quick, easy and accurate[footnoteRef:81].  [75:  David, R. 2008, p22-26]  [76:  David, R. 2008, p22-26]  [77:  David, R. 2008, p22-26]  [78:  David, R. 2008, p22-26]  [79:  David, R. 2008, p22-26]  [80:  David, R. 2008, p22-26]  [81:  David, R. 2008, p22-26] 







MRI Scans

MRI Scans are also rather useful in the study and analysis of ancient mummies, due to the fact that while there would be dangers with a living human body, as the mummies are bodies of the deceased there is no complications and no harm can come to it physically[footnoteRef:82]. Also, the water inside the mummy would not move with the magnets, so it is completely safe for a mummy to undergo this type of analyse as it would not be damaged[footnoteRef:83]. However, they are not as popular as the scientific methods of analysis mentioned previously, mainly due to methods such as CT scans being more accurate in recording the body. [82:  David, R. 2008, p22-26]  [83:  David, R. 2008, p22-26] 


The scientific methods mentioned above are some of the most effective and accurate ways of discovering diseases in ancient Egyptian mummies. Their contribution to studies and research have helped drastically improve the understanding of life in ancient Egypt as a whole as it creates a personal connection to the mummy, and gives the modern world an idea of how these advanced ancient people dealt and coped with diseases as we do today.







CHAPTER 3: Methodology

There are numerous ways that I am going to obtain my desired results from the research process. 
Firstly, I am going to look and research the available evidence from the six mummies I have chosen to base my research on. The mummies I have chosen are Ramesses II, Tutankhamun, Siptah, Hatshepsut, Nakht and PUM II. I will develop a profile on each mummy, which will include the key background information on their life in ancient Egypt and what their role was in society. The reason I have chosen these particular mummies is that I think that they are unique representations of the civilisation as a whole due to their varying lifestyles and ages, and therefore they can paint an interesting picture of life in Ancient Egypt. I will then compose a table of information for each mummy that will include its gender, age at death, whether they were involved in battle or war (this may have effected their health in some way) and their cause of death. These tables will also state whether the mummy contracted a disease in their lives, and how this disease was discovered inside the mummy using various methods of scientific analysis (by x-ray, radiographs etc.). 

I will then discuss each of the mummy’s diseases in detail, using the descriptive autopsies that were performed on them by archaeologists and scientists. Most of these descriptions will be divided into focus on different body parts to discuss any abnormality that was found in each area of the mummy. 



Displaying the key results and features of each mummy will allow me to easily distinguish a clear link or relationship between many factors; including class, age and gender and how different types of disease, causes and treatments have developed over time and possibly the proposed age of certain diseases. Most importantly, this will clearly provide me with the data I need to see if there is a link between disease and social status, which is one of my main aims. It will also help to conclude what the best type of modern analysis is for detecting disease and abnormalities in ancient mummified bodies.
Following this, I will relate any diseases that are discovered in the mummies back to the appropriate literature and analyse whether there is a correlation between my hypothesis, the previous research, and the results gathered from the mummy data.

Proposed Research Methods 

While researching the appropriate information, I will be dealing with mainly qualitative data rather than quantitative. This is because I am mainly looking through the autopsy reports of my chosen mummies to see if any abnormalities occurred that are worth noting. As said above I will be discussing these findings by body part, so it is easier to determine where the disease originated. 

The sources I am getting this information from are credible due to that fact that the authors of the books are the people that actually conducted the autopsies on the mummies that they mention, therefore these are the best possible sources available as their data and findings are accurate, and originate from a first-hand experience. However, although these sources are more than likely the most credible available, it means that there is a lack of variety in the research. Therefore any abnormalities or diseases that are visible in the body according to these researchers is the only point of view available as this is the most up to date research. This could affect the results negatively as there is lack of points of view on the subject matter. 
The table that I will be constructing will also help when identifying any differences or similarities in any of the factors easily and clearly. 

I will also be mentioning in my results section how common each disease was and what it was like dealing, living with and treating it. This will also give the idea of how much a disease has changed and developed over time and it will be interesting to see whether the treatment of the disease has changed a lot or whether it has more or less remained the same. 

Overall, I want the end results to all add up to something credible that can reveal answers about the Ancient Egyptian civilisation and how the modern world interprets it. The Ancient Egyptians all had separate doctors for different health complications, so it will be interesting it see whether this made a contribution to how the disease was treated, and of course it also depended on social class.











CHAPTER 4: 
The Six Mummies under the Lens

Ramesses II

Ramesses II was the third pharaoh of the nineteenth dynasty and was the son of the great pharaoh Seti I and Queen Tuya[footnoteRef:84].  [84:  Hawass & Saleem, 2016. p161-174] 

Ramesses was originally buried in tomb KV7 in the valley of the kings, however his body had to be moved by priests to a different, safer location due to grave robbers looting the tomb in antiquity[footnoteRef:85]. When he was discovered by Gaston Maspero in 1881, he was identified by the multiple hieroglyphs on his wrappings and on his coffin[footnoteRef:86]. Identification of the mummy without this information would have been rather difficult as the “safer” tomb that Ramesses II was moved to was DB320, which contained a royal mummy cache[footnoteRef:87]. This mummy cache contained around 50 Kings, Queens and royal officials of ancient Egypt[footnoteRef:88]. His mummified remains measures to 170cm and now resides in Cairo Museum[footnoteRef:89].  [85:  Hawass & Saleem, 2016. p161-174]  [86:   Hawass & Saleem, 2016. p161-174]  [87:   Hawass & Saleem, 2016. p161-174]  [88:   Hawass & Saleem, 2016. p161-174]  [89:   Hawass & Saleem, 2016. p161-174] 


Table of Attributes and Diseases of King Ramesses II

	Mummy 
	Ramesses II

	Gender 
	Male

	Age at Death (approx.)
	91 years

	Status (Social Class)
	High (Pharaoh)

	Involvement in Battle?
	Yes

	Determined C.O.D.
	Old Age

	Disease/Disorder Present
	Abscesses in Jaw
Atherosclerosis
Ankylosing Spondylitis
Poor Condition of/Lost Teeth
Arthritis

	Method of Analysis
	XRAY x1
CT SCAN x1



Ramesses II body is one of the most well preserved mummies of the New Kingdom, which is mainly due to the high levels of nitrogen that were present in his body[footnoteRef:90]. One unusual factor in his mummification was that his internal organs were first removed, preserved, wrapped in linen, and then put back in the body, which was an uncommon occurrence in 19th dynasty mummification[footnoteRef:91] .  [90:   Hawass & Saleem, 2016. p161-174]  [91:   Hawass & Saleem, 2016. p161-174] 


Due to his impressively old age of around 91, evidence from the autopsy was found that he suffered from a variety of different diseases in his long life. However most of his conditions cannot be representative of the population of Ancient Egypt due to his old age and most of them being related to this. 

The Kings teeth were found to be in a very poor condition[footnoteRef:92]. There was visible marked wear of the teeth, and also a large cavity was present in the Kings left mandible at the left second molar[footnoteRef:93]. This suggests that the King likely suffered from a mouth abscess in life, which considering the clear evidence it had left in his mouth, must have caused him a lot of discomfort and pain.  [92:   Hawass & Saleem, 2016. p161-174]  [93:   Hawass & Saleem, 2016. p161-174] 


It was also determined that Ramesses II had DISH disease (Diffuse idiopathic skeletal hyperostosis)[footnoteRef:94].  This is a disease that causes ligaments to become hard, and people that contract it usually suffer from pain and stiffness in the area that the ligaments have hardened[footnoteRef:95]. It is sometime referred to as a unique type of arthritis[footnoteRef:96].  Scientists discovered that the King suffered from certain spinal changes with the addition of “extraspinal calcification or ossifications at the attachments of tendons in the axial and peripheral skeletons”[footnoteRef:97], which was then confirmed by the help of an in depth CT scan[footnoteRef:98]. Although arthritis was a relatively common disease in Ancient Egypt[footnoteRef:99], Ramesses II most likely contracted this disease due to the stress on his joints throughout his life; he was extremely involved in battle and war, so it is understandable that his joints and ligaments were likely pushed to their limits.  [94:  Hawass & Saleem, 2016. p161-174]  [95:  (Shiel and Driver 2018)]  [96:  (Shiel and Driver 2018)]  [97:  Hawass & Saleem, 2016. p161-174]  [98:  Hawass & Saleem, 2016. p161-174]  [99:  Cockburn & Cockburn, 1980, p36] 


Luckily, blood vessels tend to be well preserved in Egyptian mummified bodies[footnoteRef:100]. Hawass and Saleem state that calcified plaques were discovered in the mummy’s aorta area, which points to the assumption that Ramesses II also suffered from Atherosclerosis[footnoteRef:101]. The National Heart, Lung and Blood Institute states that there is no known cause of Atherosclerosis, but factors such as smoking, high blood pressure and fatty foods can increase the risk of contracting it[footnoteRef:102]. Of course, smoking is a modern cause, so we can assume that because Ramesses II was of high royal status, his diet was probably rich in a variety of different foods which would not be available to people of lesser status. This means that his diet would probably have included certain fats from meats, and over a prolonged period of time this would have built up, which would therefore eventually lead up to him developing this condition.  Atherosclerosis tended to only be common with the upper class, which supports the diet theory previously mentioned[footnoteRef:103].  Atherosclerosis can leave its host at constant risk of heart attack or stroke due to the build-up of residue inside their main arteries, so with Ramesses II’s age in mind, this would have been increasingly dangerous for his health[footnoteRef:104].  [100:  Cockburn & Cockburn, 1980, p35-37]  [101:  Hawass & Saleem, 2016. p161-174]  [102:  Nhlbi.nih.gov, 2018]  [103:  Cockburn & Cockburn, 1980. p36-37]  [104:  Nhlbi.nih.gov, 2018] 


Hawass and Saleem state that Ramesses II had “moderate degenerative changes” in both shoulders and the hip area[footnoteRef:105]. Specifically, “osteophytic’ lippings at the glenoid labra” and “large lippings at the acetabulum[footnoteRef:106]. In other words, it is likely that the King had severe arthritis in his shoulders and in his hips. This would have had an effect on his everyday life as it would have caused him a lot of pain, especially if he had to lift anything. Again, the reason for this development is more than likely due his advanced age. Hawass and Saleem further mention that there are degenerative changes in the Kings ankles also[footnoteRef:107], suggesting that arthritis of the ankles may also have been a health issue for the King. [105:  Hawass & Saleem, 2016. p161-174]  [106:  Hawass & Saleem, 2016, p161-174]  [107:  Hawass & Saleem 2016, p161-174] 



Tutankhamun

The famous King Tutankhamun was the 12th pharaoh of the 18th dynasty. He was the son of Akhenaten and Kiya/Nefertiti[footnoteRef:108].  [108:  Dodson, 2000] 

Tutankhamun is perhaps more famous in death than he was in life. The discovery of his mummy and tomb (KV62) in 1922 by Howard Carter was one of the most important and famous archaeological discoveries in the world[footnoteRef:109]. Tutankhamun was first examined and studied by Howard Carter when he was discovered; unfortunately however, Carter and his team (consisting of Douglas Derry and Saleh Bey Handy)[footnoteRef:110], did a lot of damage to his mummy upon examining him in November 1925[footnoteRef:111]. His head was severed, his arms were detached and his torso was broken up into numerous pieces[footnoteRef:112]. This destruction of his body would make it more difficult in the future, as technology would improve, to get accurate results of examination as it was unclear what injuries had taken place to Tutankhamun post mortem by Carter’s team.  [109:  Hawass & Saleem, 2016, p89 - 103]  [110:  Hawass & Saleem, 2016, p89 - 103]  [111:  Hawass & Saleem, 2016, p89 - 103]  [112:  Hawass & Saleem, 2016, p89 - 103] 


Tutankhamun’s corpse was first X-rayed in 1968 by R.G Harrison[footnoteRef:113]. This however did not reveal as much information as was hoped, as it only revealed that he had missing ribs and had dislodged bone fragments in his skull[footnoteRef:114].  [113:  Hawass & Saleem, 2016, p89 - 103]  [114:  Hawass & Saleem, 2016, p89 - 103] 


Following these somewhat disappointing X-rays, Tutankhamun was the first mummy to be CT scanned (outside his tomb) in 2005 by the Egyptian Mummy Project[footnoteRef:115]. He was CT scanned 3 times after this before he was laid to rest in his tomb once more[footnoteRef:116]. There were many reasons he was CT scanned frequently, including conservation methods, DNA samples had to be taken, and to get an insight on who his family could have been[footnoteRef:117]. [115: Hawass & Saleem, 2016, p89 - 103]  [116: Hawass & Saleem, 2016, p89 - 103]  [117:  Hawass & Saleem, 2016, p89 - 103] 


Table of Attributes and Diseases of King Tutankhamun

	Mummy
	Tutankhamun

	Gender
	Male

	Age at Death (approx.)
	19 years

	Status (Social Class)
	High (Pharaoh)

	Involvement in Battle?
	Moderate

	Determined C.O.D.
	Malaria/Sickle Cell Disease

	Disease/Disorder Present
	Malaria
Club Foot
Cleft Palette
Marfans’ Disease (?)
Sickle Cell Disease (?)

	Method of Analysis
	XRAY x2
CT SCAN x4


	
		
The CT Scans taken produced incredibly detailed information about the boy Kings health. Many traumatic lesions were found, presumably left by Carters team who virtually butchered the boy King[footnoteRef:118]. However there was numerous points of interest in the Kings health that were drawn from the CT Scans.  [118:  Hawass & Saleem, 2016, p89 - 103] 


It was discovered that Tutankhamun had a small cleft palette and overbite in his jaw[footnoteRef:119]. Although parallel to Tutankhamun’s extremely deteriorated body, his teeth were in excellent condition apart from the fact they were slightly misaligned on the bottom jaw[footnoteRef:120]. [119:  Hawass & Saleem, 2016, p89 - 103]  [120:  Hawass & Saleem, 2016, p89 - 103] 


Tutankhamun also had club foot[footnoteRef:121], which was most likely caused by faulty genes due to incest in the Amarna family tree[footnoteRef:122]. It was very common in Egypt for sons and daughters of the pharaohs to be married and have children. This is also supported by the fact that he was buried with around 130 walking sticks in his tomb[footnoteRef:123]. Club Foot can sometimes be associated with the polio virus, but there is no evidence that Tutankhamun suffered from this disease[footnoteRef:124]. [121:  Hawass & Saleem, 2016, p89 - 103]  [122:  Hawass & Saleem, 2016, p89 - 103]  [123:  Hawass & Saleem, 2016, p89 - 103]  [124:  Filer, J, 1996, p63] 


The most prominent of diseases that were discovered in Tutankhamun’s body was the remnants of the malaria infection[footnoteRef:125]. This evidence was found in the skin of his left cheek and neck as on the CT scan, this area was shown as being “patchy”[footnoteRef:126]. This was interpreted as either being a plague spot or boil, or an inflamed mosquito bite[footnoteRef:127]. Blood tests however confirmed that is was a mosquito bite, and that Tutankhamun had suffered with multiple variations of the malaria infection during his life[footnoteRef:128]. According to Hawass and Saleem, there is no mention of a cure or treatment for malaria in any ancient papyri, and so it is likely that the royal court and doctors did not know how to help the King[footnoteRef:129]. Therefore, this is the most probable cause of Tutankhamun’s young death. Hawass also mentions that Malaria was relatively common in Egypt in this time period[footnoteRef:130].  [125:  Hawass & Saleem, 2016, p89 - 103]  [126:  Hawass & Saleem, 2016, p89 - 103]  [127:  Hawass & Saleem, 2016, p89 - 103]  [128:  Hawass & Saleem, 2016, p89 - 103]  [129:  Hawass & Saleem, 2016, p89 - 103]  [130:  Hawass & Saleem, 2016, p89 - 103] 


However, having malaria would make the King more prone to other diseases as his immune system would have been considerably weakened[footnoteRef:131]. A fracture was discovered in his left lower femur bone and also in his right patella bone[footnoteRef:132]. It is suggested that these fractures were the result that Tutankhamun might have gained from a non-fatal accident shortly before his death[footnoteRef:133]. If the malaria meant that he was prone to infections, it may mean that these fractures may have got infected, and therefore contributed to his death along with the malaria[footnoteRef:134]. [131:  Hawass & Saleem, 2016, p89 - 103]  [132:  Hawass & Saleem, 2016, p89 - 103]  [133:  Hawass & Saleem, 2016, p89 - 103]  [134:  Hawass & Saleem, 2016, p89 - 103] 


There is also controversy to which other diseases Tutankhamun suffered from during his life. Tutankhamun and his family (particularly his father) were portrayed in artistic depictions as having elongated skulls, and unusually long limbs[footnoteRef:135]. These can be symptoms of Marfan’s disease, which is a genetic disease that effects the connective tissue[footnoteRef:136] . Although this is a plausible theory and would explain the strange depictions of the King and his family, identifying this disease in a mummified body in which mostly bones and skin remain would not produce accurate results as the soft tissue cannot be recorded properly[footnoteRef:137]. Therefore, it is not certain whether the young King suffered from Marfans Disease.  [135:  Hawass & Saleem, 2016, p89 - 103]  [136:  Nhlbi.nih.gov, 2010]  [137:  Hawass & Saleem, 2016, p124-125] 


More recent studies have suggested that Tutankhamun suffered from Sickle Cell Disease, a hereditary disease which effects the blood[footnoteRef:138]. It is suggested that the combination of a fractured leg, infection and malaria is the cause of Tutankhamun’s death and that the cause for the leg fracture is Sickle Cell Disease[footnoteRef:139]. If Tutankhamun had this disease, his organs would have been starved of oxygen, and his body would still have been able to harbour the malaria infection at the same time[footnoteRef:140]. Sickle Cell Disease tends to be common in areas where “the infection is endemic”[footnoteRef:141], so it was common in Egypt at the time[footnoteRef:142]. Sufferers of SCD also tended to die at a young age[footnoteRef:143], which correlates with Tutankhamun’s premature death at 19 years old. This idea is still a theory however and tests have yet to be done to confirm it[footnoteRef:144] [138:  Marchant, 2010]  [139:  Marchant, 2010]  [140:  Marchant, J, 2010]  [141:  Marchant, J, 2010]  [142:  Marchant, J, 2010]  [143:  Marchant, J, 2010]  [144:  Marchant, J, 2010] 


Hatshepsut

Hatshepsut is famous for being the first female pharaoh of Ancient Egypt, and was the daughter of Thuthmose I and Ahmose[footnoteRef:145].  She was the fifth pharaoh of the eighteenth dynasty and began her reign with her son Thutmose III as a co regent[footnoteRef:146] .  [145:  Mark, J. 2016]  [146:  Mark, J., 2016] 

Hatshepsut was buried in the small, undecorated tomb KV60 in the Valley of the Kings. The tomb was looted a lot in antiquity, so its original content was not all present when it was excavated by Howard Carter in 1903[footnoteRef:147]. Hatshepsut was buried with her royal wet nurse also[footnoteRef:148]. Her tomb was re-explored in 1906 by Edward Ayrton and again in 1989 by Donald Ryan[footnoteRef:149]. [147:  Hawass & Saleem, 2016, p55-64]  [148:  Hawass & Saleem, 2016, p55-64]  [149:  Hawass & Saleem, 2016, p55-64] 


Table of Attributes and Diseases of Queen Hatshepsut

	Mummy
	Hatshepsut

	Gender
	Female

	Age at Death (approx.)
	40-50 years

	Status (Social Class)
	High (Pharaoh)

	Involvement in Battle?
	Moderate (?)

	Determined C.O.D.
	Cancer & Diabetes

	Disease/Disorder Present
	Tooth Abscesses
Bone Rarefication
Metastatic Cancer
Arthritis
Eczema/Psoriasis
Diabetes 
Obesity

	Method of Analysis
	CT SCAN x1




Hatshepsuts teeth were found to be in an incredibly poor condition, as most of them were either broken or missing altogether[footnoteRef:150]. Most of them also had broken crowns and caries[footnoteRef:151]. This was most likely due to bad oral hygiene[footnoteRef:152].  [150:  Hawass & Saleem, 2016, p55-64]  [151:  Hawass & Saleem, 2016, p55-64]  [152:  Hawass & Saleem, 2016, p55-64] 


Upon the discovery of Hatshepsut’s mummy and tomb, it was noted that when comparing the two mummies (the wet nurse and Hatshepsut), Hatshepsut was described as a “hugely obese woman”[footnoteRef:153], and the CT scan of her body confirmed this[footnoteRef:154]. Hawass & Saleem suggest that the combination of poor dental hygiene and obesity may mean that the Queen suffered from diabetes mellitus[footnoteRef:155]. There is also an area of her mouth in which she is missing a tooth, and there is evidence that this area was once inflamed, pointing towards the idea that she had a tooth abscess[footnoteRef:156]. There are also signs of treatment in this area, which indicates that this molar was removed shortly before the death of the  [153:  Hawass & Saleem, 2016, p55-64]  [154:  Hawass & Saleem, 2016, p55-64]  [155:  Hawass & Saleem, 2016, p55-64]  [156:  Hawass & Saleem, 2016, p55-64] 

Queen[footnoteRef:157].  The accompaniment of such an advanced stage of cancer may have actually been the cause of Hatshepsut’s death.  [157:  Hawass & Saleem, 2016, p55-64] 


Upon analysis of the spine, it was found that there was evidence of bone rarefication[footnoteRef:158]. This was interpreted into the fact that the queen was suffering from stage 4 bone cancer[footnoteRef:159]. Modern scholars have an explanation of how Hatshepsut contracted such a severe disease. Among the grave goods in her tomb, a cosmetic vile was discovered in which a dried “highly carcinogenic substance” was detected[footnoteRef:160].  This substance’s ingredients consisted of palm and nutmeg oil, which in Ancient Egypt could be used to treat skin conditions such as psoriasis or eczema, suggesting that the queen also suffered from these conditions, which could have been genetic[footnoteRef:161]. Unfortunately, the treatment also contained the same kind of tar that is found in cigarette smoke[footnoteRef:162], which may have been the cause of her cancer as she would have likely applied the toxic cream most days, making it have a negative effect on her health. Cancerous tumours were also found in her leg and her hip[footnoteRef:163]. [158:  Hawass & Saleem, 2016, p55-64]  [159:  Hawass & Saleem, 2016, p55-64]  [160:  Cohen. J, 2011]  [161:  Cohen. J, 2011]  [162:  Cohen. J, 2011]  [163:  Hawass & Saleem, 2016, p55-64] 


Siptah


Siptah was a lesser known pharaoh of the 19th dynasty and ruled for just six years from 1197 – 1191 BC[footnoteRef:164]. He died prematurely at the age of just sixteen. He assumed the Egyptian throne when he was nine or ten years old[footnoteRef:165].  [164:  Clayton, P 1994]  [165:  Clayton, P 1994] 

Siptah was supposed to be buried in tomb KV47, but was discovered in tomb KV35 in 1898 in Amenhotep II’s cache along with eighteen other mummies by Victor Loret[footnoteRef:166].  It was robbed a lot in antiquity, therefore a lot of damage had been done to its contents[footnoteRef:167]. [166:  Alchin, L. 2018]  [167:  Alchin, L. 2018] 





Table of Attributes and Diseases of King Siptah
	Mummy
	Siptah

	Gender
	Male

	Age at Death (approx.)
	16 years

	Status
	High (Pharaoh)

	Involvement in Battle?
	Moderate?

	Determined C.O.D.
	Polio/Severe Club Foot

	Disease/Disorder Present
	Polio
Cerebral Palsy
Club Foot

	Method of Analysis 
	XRAY x1
CT SCAN x1




Siptahs mummy was unwrapped in 1905 by Grafton Elliot Smith and it took a total of three days[footnoteRef:168]. The body was then X-rayed. Unusually, it was discovered that his body was packed with lichen rather than linen[footnoteRef:169].  [168:  Thebanmappingproject.com, 1997]  [169:   Thebanmappingproject.com, 1997] 


It was discovered upon CT scanning the body, it was discovered that the King had a shortened left leg, which could be interpreted into Siptah having cerebral palsy[footnoteRef:170], which he was likely born with. The CT scans also showed that Siptah had a severely deformed and crippled club foot[footnoteRef:171]. It is suggested that the cause of this deformed foot was the polio virus. It is unclear how Siptah contracted this disease, but it is evident that he must have first contracted it at a very young age, considering he was only sixteen years old when he died. This supports the fact that the King had polio as the virus is usually contracted in the early stages of life[footnoteRef:172]. Polio is a virus which effects the central nervous system and ends up with the paralysis of one or more muscles[footnoteRef:173]. This leads to impaired growth[footnoteRef:174], therefore it can be solidly concluded that it was the polio virus that killed the young King. [170:  Schipper, J 2009]  [171:  Schipper, J. 2009]  [172:  Filer, J. 1996, p63]  [173:  Filer, J. 1996, p63]  [174:  Filer, J. 1996, p63] 


Some of the earliest evidence of the polio virus comes from Ancient Egypt. The Copenhagen museum holds a limestone funerary stela, originating from the eighteenth dynasty[footnoteRef:175]. On this stela is Roma the doorkeeper for the Lady Yamia, in which Roma is depicted with having the polio virus[footnoteRef:176] . He is shown with a walking stick, due to one of his feet being infected with the virus[footnoteRef:177] . He is also depicted with having one leg shorter than the other, which is another sign of the virus[footnoteRef:178].  [175:  Filer, J. 1996, p74-75]  [176:  Filer, J. 1996, p74-75]  [177:  Filer, J. 1996, p74-75]  [178:  Filer, J. 1996, p74-75] 



Pennsylvania University Museum Mummy #2 (PUM II)

[bookmark: _GoBack] PUM II resided in the Philadelphia Art Museum and was lent to the Paleopathology Association for dissection[footnoteRef:179]. It was analysed by David O’ Connor of the Pennsylvania University Museum, from which initials it got its name[footnoteRef:180]. Little information is known about where it originally came from in Egypt, but Cockburn and Cockburn suggest it was probably brought to America at the start of the century[footnoteRef:181] . PUM II was unwrapped and an autopsy was performed on February 1st 1973, and was x-rayed a week before in Detroit[footnoteRef:182]. [179:  Cockburn & Cockburn 1980, p53-70]  [180:  Cockburn & Cockburn 1980, p53-70]  [181:   Cockburn & Cockburn 1980, p53-70]  [182:   Cockburn & Cockburn 1980, p53-70] 


Table of Attributes and Diseases of PUM II

	Mummy
	PUM II

	Gender
	Male

	Age at Death (approx.)
	40 years

	Status
	Limited

	Involvement in Battle?
	Nil

	Determined C.O.D.
	Unknown

	Disease/Disorder Present
	Possible Periostitis
Pneumoconiosis

	Method of Analysis
	XRAY x1



The mummy was in relatively good condition when it was first analysed[footnoteRef:183].  In PUM II’s lungs, carbon and silica deposits were discovered[footnoteRef:184] . The silica deposits were a cause for concern as the normal amount in a lung is usually 0.5%[footnoteRef:185] however the mummy was discovered with 0.22%[footnoteRef:186]. This indicates that PUM II had contracted pneumoconiosis[footnoteRef:187]. This was likely due to him inhaling a large amount of sand and dust during his life in the desert setting[footnoteRef:188]. This would have caused him relative discomfort as he would have suffered from a bad cough.  [183:  Cockburn & Cockburn 1980, p53-70]  [184:  Cockburn & Cockburn 1980, p53-70]  [185:  Cockburn & Cockburn 1980, p53-70]  [186:  Cockburn & Cockburn 1980, p53-70]  [187:  Cockburn & Cockburn 1980, p53-70]  [188:  Cockburn & Cockburn 1980, p53-70] 


In the mummy’s intestinal tissue, a parasite egg was discovered; particularly the Ascaris parasite[footnoteRef:189]. The Ascaris parasite is a large type of roundworm that tend to be found in the intestine area of the human body[footnoteRef:190]. PUM II likely contracted this parasite from the accidental inhalation of its eggs[footnoteRef:191], perhaps during a sand storm, which would correlate with the level of silica found in his lungs[footnoteRef:192].  [189:  Cockburn & Cockburn 1980, p53-70]  [190:  Cdc.gov, 2016]  [191:  Cockburn & Cockburn 1980, p53-70]  [192:  Cockburn & Cockburn 1980, p53-70] 


Periostitis was also discovered in the right leg of PUM II of the fibula and the adjoining tibia[footnoteRef:193]. This was discovered when the mummy was unwrapped, and it was evident that the right leg was considerably more swollen than the left leg[footnoteRef:194]. His toes were also curled back, but it was determined that this was just due to post-mortem damage[footnoteRef:195]. Radiologists suggests that the periostatis may have been contracted due to a more underlying condition such as varicose veins[footnoteRef:196].  [193:  Cockburn & Cockburn 1980, p53-70]  [194:  Cockburn & Cockburn 1980, p53-70]  [195:  Cockburn & Cockburn 1980, p53-70]  [196:  Cockburn & Cockburn 1980, p53-70] 

Interestingly upon analysis, PUM II possessed a perforated eardrum and a diseased temporal bone, and these are the earliest noted cases of these types of conditions[footnoteRef:197].  [197:  Cockburn & Cockburn 1980, p71-84] 

It is suitable to assume that PUM II probably died from the roundworm found inside him, but the official cause of death is unknown.





Nakht (ROM I)

Deciphered from Nakht’s coffin, he was identified as “The deceased weaver of the funerary chapel (of King) User-khau-re, Nakht”[footnoteRef:198]. This means that he was of labouring class and perhaps a member of the court, as he was able to afford a coffin. However, from the X-rays there is no evidence that Nakht was embalmed, he was simply left to dry out in the naturally hot climate of Egypt[footnoteRef:199] . Nakht was autopsied in Toronto in 1974 by Reyman Zimmerman[footnoteRef:200]. He takes his name from the Royal Ontario Museum, in which he is kept and where he was examined[footnoteRef:201]. The mummy was X-rayed days before by D F Ridear[footnoteRef:202].  [198:  Cockburn & Cockburn 1980, p71-84]  [199:  Cockburn & Cockburn 1980, p71-84]  [200:  Cockburn & Cockburn 1980, p71-84]  [201:  Cockburn & Cockburn 1980, p71-84]  [202:  Cockburn & Cockburn 1980, p71-84] 


Table of Attributes and Diseases of Nakht (ROM I)

	Mummy
	Nakht

	Gender
	Male 

	Age at Death (approx.)
	14 years

	Status (Social Class)
	Limited/Working Class

	Involvement in Battle?
	Nil

	Determined C.O.D.
	Unknown: Possible terminal rupture due to Congestive Splenomegaly

	Disease/Disorder Present
	Schistosoma Haematobium Infestation
Trichinella Infestation
Small Cyst in muscle
Epithelium Hemathia
Congestive Splenomegaly?

	Method of Analysis 
	XRAY x1
CT SCAN x1



Upon examination, Nakht’s left knee showed infused epiphyses[footnoteRef:203] and there were visible harris lines[footnoteRef:204], which suggests that he might have suffered from either malnutrition and/or infection during his life[footnoteRef:205].  [203:  Cockburn & Cockburn 1980, p71-84]  [204:  Cockburn & Cockburn 1980, p71-84]  [205:  Cockburn & Cockburn 1980, p71-84] 

The analysis of Nakht’s intestines gave a drastic insight to his overall health. In both the large and small intestine, was the presence of Schistosoma ova[footnoteRef:206]. Schistosoma Haematobium is a parasite that commonly infects the urinary tract[footnoteRef:207]. Cockburn and Cockburn analysed that some of these ova had “large terminal spines”[footnoteRef:208], but there was no evidence of fully grown worms inhabiting his body[footnoteRef:209].  [206:  Cockburn & Cockburn 1980, p71-84]  [207:  Antoni & Ferlay & Soerjomataram & Znaor & Jemal & Bray 2017]  [208:  Cockburn & Cockburn 1980, p71-84]  [209:  Cockburn & Cockburn 1980, p71-84] 

Schistomiasis is an endemic in modern Egypt, so it is only imaginable how the parasite must have ravaged through ancient lives also[footnoteRef:210]. [210:  Cockburn & Cockburn 1980, p71-84] 


Nakht also had a small cyst on the border of an intercostal muscle which had the appearance of some sort of parasite[footnoteRef:211]. It was eventually determined that because this cyst was approximately 5mm in size[footnoteRef:212], it was small enough to be an infestation of Trichinella spiralis[footnoteRef:213]. These parasites are usually contracted from eating undercooked meat, particularly pork[footnoteRef:214] and the fact that Nakht had this cyst suggests that Nakht did in fact eat pork[footnoteRef:215].  [211:  Cockburn & Cockburn 1980, p71-84]  [212:  Cockburn & Cockburn 1980, p71-84]  [213:  Cockburn & Cockburn 1980, p71-84]  [214:  Cockburn & Cockburn 1980, p71-84]  [215:  Cockburn & Cockburn 1980, p71-84] 


Upon analysis of Nakht’s liver during autopsy, the cause of death could possibly be determined. There was evidence that he suffered from early cirrhosis of the liver during his life (irreversible loss of liver cells[footnoteRef:216] ), and also congestive splenomegaly with a possible terminal rupture, which could explain Nakht’s young death at only aged fourteen[footnoteRef:217]. Schistosomal Ova were also found in the liver, bladder and kidney suggesting that the young Nakht was infested with this parasite[footnoteRef:218].  [216:  Lee 2018]  [217:  Cockburn & Cockburn 1980, p71-84]  [218:  Cockburn & Cockburn 1980, p71-84] 






















CHAPTER 5: Conclusion

The results of the mummy’s autopsies are all very unique and can all answer various questions about everyday life in ancient Egypt.
 Parallel to my aims stated at the beginning, I will now analyse the questions that I wished to find answers to in relation to the analysis of the six mummies.

Disease and Social Status
From analysing the results of the mummies, it is interesting to see that the more “severe” diseases seemed to have been contracted by the higher status mummies. Cancer is obviously one of the most deadly diseases of our modern time, so for an ancient Egyptian Queen to have suffered from it is very interesting. Hatshepsut’s diagnosis of disease can also be of help in todays’ world. The fact that the queen had both diabetes and obesity suggests that the diseases are linked, and may even suggest that these disorders could be linked to cancer. In modern research, it has been suggested that obesity can cause cancer. Although Hatshepsut likely contracted bone cancer from toxic skin cream for the treatment of other conditions, the fact that she had all of these conditions at the same time does suggest that they may be influenced by each other. The obesity and diabetes could increase the risk of cancer. This can therefore be helpful in modern times as we can learn a lot from this ancient evidence, particularly cancer; including its causes, what can influence it and what can increase the risk of contracting it.

Her diagnosis also reveals information about female health in ancient Egypt. The use of cosmetics would usually only be used by women and therefore diseases that are contracted from ingredients in skin cream and other cosmetics would only be contracted by women of the higher class particularly (such as Hatshepsut) as they would be able to afford such luxuries. 

Tutankhamun’s contraction of malaria and Siptah’s contraction of polio contrasts against the lower status mummies, as they suffered from disorders such as roundworm and different types of parasite infestations. This evidence suggests that it was in fact the people of higher status that suffered from more serious disorders, likely due to their richer lifestyle with the consumption of a variety of meats and foods compared to people of lower status, who had a limited diet and overall lifestyle.

Disease and Gender
As only one female mummy was analysed, no real relationship can be distinguished between gender and disease. Although Hatshepsuts’ disease seemed to be more severe than the males (cancer, obesity and diabetes), she cannot be a representative of the female population of Ancient Egypt as obviously not every female had the lifestyle that she did.

Disease and Age
There is a clear relationship between age and the contraction of disease, especially when looking at the data of Ramesses II. Ramesses II contracted diseases that were solely related to his advanced age such as arthritis and atherosclerosis. However, the diseases found in Ramesses II cannot be applied to the overall higher class population of Egypt due to his age, as it was very rare for an individual to live to this age in Ancient Egypt, no matter of class. However, the polio virus is usually contracted at a young age, hence why Siptah contracted it at the age of sixteen. It was uncommon for polio to be contracted at an older age, therefore this correlates with modern theories and research about diseases. 

The Development of Disease
From the evidence analysed, it is interesting to note that diseases actually haven’t changed a lot since Ancient Egyptian times. The diseases of Ramesses II were mostly all age related, and a person of 91 years old in modern times would likely suffer from similar conditions. Malaria and Polio are still deadly diseases to suffer from are acquired in the same way, and have the same symptoms. It is evident from the simple fact that Hatshepsut had cancer, how long the disease has been around. Although there are many treatments for cancer today, it is still not completely curable, as it wasn’t in Ancient Egypt.

All of the disorders found in Ancient Egypt are still very relevant today, and have not drastically undergone many changes in 3,000 years, which is incredibly important for modern research on disease. Ancient evidence such as this could therefore help to find out more about certain diseases in modern times. 

Modern Scientific Analysis – What is the best option for ancient bodies?
It is evident to see from the amount of disorders that were discovered that the best way of identifying diseases in ancient mummies is the CT scan. Particularly in the higher class mummies, a lot of abnormalities in the x-rays were confirmed to be diseases when analysed by the CT scan. These abnormalities would probably have been overlooked in a simple x-ray. The CT scans also seem to help scientists to identify the difference between what abnormalities are a result of post-mortem damage and what is an actual problem that was acquired by the mummy during their lifetime. The CT scan is also helpful with modern diseases in the living also due to the incredibly detailed picture they paint of a person’s internal structure, and with the help of evidence from our ancient ancestors, they can help aid future understanding of diseases and how to treat them in present and future research.
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