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Monkeypox Virus And The Anatomical Changes 
It Causes In Humans 
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Abstract

Monkeypox virus was first identified in Denmark in 1958. It was first seen in 
humans in 1970 in a 9-month-old male baby in the Democratic Republic of 
Congo. Monkeypox virus belongs to the orthopoxvirus genus within the pox 
virus family. This virus is detected locally and multiplies in the area where it is 
found, causing inflammation. It is carried to the lymph nodes, spleen, tonsils 
and bone marrow through the circulation in this region. The viruses that 
multiply here then reach target organs such as testicles and skin. The most 
common clinical symptoms of monkeypox virus disease are fever, fatigue, 
lymphadenopathy, and widespread rash all over the body. These rashes, which 
can be seen all over the body, including the mouth, genital area, palms and 
soles of the feet, start as macular and turn into papular, vesicular and pustular 
forms, respectively and these rashes end up crusting. This virus affects the 
skin, respiratory system, urogenital system, digestive system, nervous system 
and eyes in different ways and causes problems.

1. Introduction: 

Monkeypox virus was first identified in 1958, after a study conducted on 
monkeys in Denmark, where symptoms similar to smallpox were observed 
(1). It is a zoonotic virus with enveloped double-stranded DNA and two 
different subspecies from the Orthopoxvirus genus, Poksviridae family, 
which has a lower spread rate and mortality rate than smallpox. It was first 

1 Assistant Professor, Mardin Artuklu University Faculty of Medicine Department of Anatomy, 
sevdacnby@hotmail.com, ORCID: 0000-0002-7792-5306

2 Assistant Professor, Mardin Artuklu University Faculty of Medicine Department of Anatomy 
figenkocdirek@artuklu.edu.tr, ORCID: 0000-0002-4748-2110 

https://doi.org/10.58830/ozgur.pub492.c2057



10 | Monkeypox Virus And The Anatomical Changes It Causes In Humans

seen in humans in 1970 in a 9-month-old male baby in the Democratic 
Republic of CongoThe disease started to be seen outside Africa for the first 
time in 2003. It has been learned that all of these cases involved some form 
of interaction with imported animals (2). Later, the disease began to be 
seen in different countries at different times. Specifically, between 1970 
and 1986, it was seen in 10 people in Sierra Leone, Nigeria, Liberia and 
Ivory Coast and in 394 people in Cameroon, Central African Republic and 
Democratic Republic of Congo. In the epidemic that occurred in Nigeria in 
2017, 200 cases were detected and there were times when the epidemic rate 
reached a fatality rate of 3% (3). Data for June 2024 are shown in figure 1.

Figure 1: World Health Organization (WHO) • Confirmed case means 
a laboratory-confirmed, clinically compatible case. No data is available for 
gray countries.

More than 14,000 cases of monkeypox have been recorded in the 
Democratic Republic of Congo since the beginning of 2024

Africa CDC announced that there were more than 14,500 monkeypox 
infections and more than 450 deaths from the beginning of 2024 to the end 
of July.

This disease is of serious importance for global public health because 
monkeypox is effective not only in African countries but also in other 
countries of the world.
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2. Pathogenesis:

Monkeypox virus belongs to the orthopoxvirus genus within the pox 
virus family. The Poxvirus family is divided into 2 subfamilies: Poxvirus 
family chordopoxvirinae and entomopovirinae. Orthopoxvirus, which 
includes monkey virus, is among the subgenera that infect vertebrates.

Four subgroups have been identified in the Orthopoxvirus family that 
are pathogenic to humans. These are vario major virus, variola minor virus, 
cowpox virus and MPXV, which are the causative agents of smallpox, which 
were eradicated in the 1980s. Two genetic divisions of MPXV have been 
identified: West African and Central African (5).

This virus is detected locally and multiplies in the area where it is found, 
causing inflammation. It is carried to the lymph nodes, spleen, tonsils 
and bone marrow through the circulation in this region. The viruses that 
multiply here then reach target organs such as testicles and skin. This period 
covers approximately 15 days. As a result, the clinical features of the disease 
become clear and the diagnosis is made (6). 

3. Diagnosis:

In epidemic and infectious diseases, it is very important to diagnose them 
in a short time to stop the epidemic and minimize the risk. This is possible 
thanks to laboratory tests. (7).

Confirmation of monkeypox infection is made by nucleic acid amplification 
testing using real-time or conventional polymerase chain reaction (PCR) to 
detect virus-specific DNA sequences. Samples are taken from skin lesions. 
Exudate swabs, lesion surfaces and crusts are suitable places for sampling.

Virus-specific Igm can be detected in serum taken on the 5th day of the 
disease, and IgG positivity can be detected in serum taken on the 8th day 
(7).

4. Clinical features and effects on human anatomy:

The most common clinical symptoms of monkeypox virus disease are 
fever, fatigue, lymphadenopathy, and widespread rash all over the body. 
The only clinical symptom that distinguishes monkeypox virus disease 
from smallpox and chickenpox, which have a similar clinical course, is 
lymphadenopathy. The initial phase lasts approximately 2-4 days. While 
fever, fatigue and lymphadenopathy are the most common symptoms in the 
initial phase, these symptoms may also be accompanied by headache and 
backache (6). 



12 | Monkeypox Virus And The Anatomical Changes It Causes In Humans

Following the rise of fever, rash that begins on the face first and then 
occurs all over the body, resembling the rash of smallpox. Fever begins to 
subside 3 days after the rash appears. These rashes, which can be seen all 
over the body, including the mouth, genital area, palms and soles of the feet, 
start as macular, turn into papular, vesicular and pustular forms and end by 
crusting. This period in which rashes appear lasts approximately 2-4 weeks 
(7). 

According to epidemiological studies in Africa, where it is endemic, 
most monkeypox infections have mild symptoms or are asymptomatic. 
The presence of fever, chills, weakness, muscle pain, lymphadenopathy 
and rash that develops especially on the face and extremities for 1-3 days in 
symptomatic individuals helps in the differential diagnosis of smallpox (8).

4.1. Changes in the skin:

Skin involvement in humans is the most prominent symptom of 
monkeypox virus disease. Classic skin rashes typically appear within 2 to 3 
days after the onset of fever. Over the next 1-2 weeks, the lesions follow each 
other as macule, papule, vesicle and pustule. After remaining in the pustular 
phase for approximately 5-7 days, the lesions open, crusting and skin rashes 
begin. The patient usually recovers after 3-4 weeks from the first symptom, 
and the disease loses its infectious character, especially as the skin crusts 
spontaneously fall off. (9,10) (Figure 2).

Figure 2: Monkeypox skin lesions
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The rash tends to affect the extremities and face rather than the trunk. 
Facial involvement was observed in 95% of the cases, palms and soles were 
observed in 75%, oral mucosa involvement was observed in 70%, genital area 
involvement was observed in 30%, and conjunctiva and cornea involvement 
was observed in 20% (11).

In a study conducted by evaluating 54 cases diagnosed with monkeypox, 
skin lesions were found in all cases. When the anatomical locations of these 
lesions are evaluated, 33 (61%) in the genital area, 31 (57%) in the penis, 
3 (6%) in the scrotum, 24 (44%) in the perineal region, 27 (50%) in the 
hip, 11 (20%) in the arms, and legs. 11 (20%), hands 11 (20%), face 11 
(20%), oropharyngeal area 4 (7%), trunk 14 (26%), genital or perianal 
area 51 (94%), genital and perianal area It was observed that 6 (11%) (12). 
In another study conducted with 197 male cases, face 71 (36%), trunk 
70 (35.5%), extremities 74 (37.6%), hands and feet 56 (28.4%), genital 
area 111 (56%). 4%), anus and perianal region in 82 (41.6%) cases, and 
oropharyngeal region in 27 (13.7%) cases (13). In a study conducted with 
136 cases, 39 (30%) lesions were found in the facial region, 19 (15%) in the 
oral region, 60 (46%) in the trunk, 33 (29%) in the anorectal region, and 
24 (19%) in the vaginal region (14).  

4.2. Effects on the respiratory system:

Clinical findings such as pharyngitis, oral ulcers, and tonsillitis may be 
observed in monkeypox. In studies conducted, sore throat and pharyngitis 
were 16.8%; It has been seen at a rate of 20% (13,14). Lower respiratory 
tract involvement is less common. However, studies have shown that some 
monkeys exposed to the virus developed bronchopneumonia after a period 
of fatal necrotization (15).  It is thought that the vaccine has an effect on 
these findings. In a 1987 case series of 282 patients with monkeypox in 
the Democratic Republic of the Congo, pneumonia and pulmonary distress 
occurred in 11.6% of unvaccinated individuals and 3.1% of vaccinated 
individuals (17). 

4.3. Effects on the urogenital system:

The effects of monkeypox virus on the urogenital system are common 
enough to require medical care. Patients complain of intense skin lesions, 
especially in the genital area, penile edema and other sexually transmitted 
diseases. Testes, ovaries and uterus can be affected by monkeypox virus. 
Although the degree of this effect is not clearly revealed, the possibility 
of sexual transmission of this virus is high (18). In a study, sexual health 
screening was performed in 94% of the cases and urogenital system 
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problems were found in all patients (12). In another study, 197 patients 
were evaluated and their urogenital system was evaluated. Of these, the 
rectum was infected in 25 (73.5%) and the urethra in 7 (20.6) cases, while 
Neisseria gonorrhoeae was seen in 34 (21.1%), Herpes simplex in 11 (7%) 
and Treponema pallidum in 6 (3.7%) cases. 56 (32.5%) of the cases had a 
sexually transmitted co-infection. Additionally, penile edema developed in 
31 of the patients. Rectal pain or defecation pain was observed in 71 (36%) 
of the patients (13). Derin et al. In a case reported by , the patient was 
admitted to the hospital with a complaint of penile lesions and monkeypox 
virus was detected (19). 

4.4. Effects on the digestive system:

Monkeypox virus affects the digestive system and organs and causes 
some clinical findings. Gastrointestinal system problems such as nausea, 
vomiting, diarrhea, dehydration and malnutrition are observed in patients. 
It has been reported that nausea and vomiting are more common, especially 
in pediatric patients, and less common in adults (20). Although involvement 
of the liver and other intra-abdominal organs is rare, its involvement can 
cause serious complications. Granulomatous changes and infections in the 
stomach, intestines and peritoneum have been observed in some studies. 
Some studies have shown that there may be effects on the liver and liver 
tissue (21). 

4.5. Effects on the nervous system:

The most common neurological symptom encountered by patients with 
monkeypox is headache. A study showed that 24.9% of patients complained 
of headache (13).  More serious neurological conditions may occur in the 
later stages of the disease. Encephalitis, meningoencephalitis and seizures are 
rare symptoms (22). 

4.6. Eye effects:

Ocular findings in monkeypox include conjunctivitis, blepharitis, 
blepharoconjunctivitis, subconjunctival nodules, keratitis and corneal ulcers. 
Although eye pathologies are not very common, their presence is very 
important as it affects vision. In a study, it was determined that the rate of 
conjunctivitis was 20.3% and 16.4%, and keratitis and corneal ulcer were 
4% (3).
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5. Treatment, vaccination and prevention:

Supportive care, prevention of secondary infections and resolution of 
symptomatic problems are recommended in the treatment of the disease 
(23).  

To prevent human-to-human transmission, surveillance and rapid 
diagnosis of new cases are critical. Close contact with infected people is the 
most important risk factor. Contact with skin debris and personal items of 
infected people should be avoided. Healthcare workers who live in the same 
house with the infected person and take samples from them and provide 
care are the group at the highest risk. Health workers, especially those 
taking samples, should be ensured to use personal protective equipment. It 
is known that the vaccine used against smallpox has 85% cross-protection. 
Therefore, it is recommended that healthcare workers be vaccinated against 
smallpox virus (24).

To prevent animal-to-human transmission, unprotected contact with 
wild animals, especially sick and dead animals, should be avoided. Animal 
meat and parts should be consumed well cooked. Contact with primates and 
rodents should be avoided, especially in endemic areas (25).
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