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Introduction

The practice of radiation oncology and the treatment of cancer
around theworld is currently an important topic inmedicine. In
this edition of “Around the Globe,” we usher you to a desti-
nation less renowned for its advances in radiation oncology.
Iran, once known as Persia, conjures myriad images for world
travelers, food enthusiasts, politicians, historians, and scien-
tists: its picturesque nature; exotic ancient architecture and
labyrinthine bazaars; an overwhelmingly young population;
and an ancient civilization with notable kings, politicians,
poets, mathematicians, and scientists. With a Caspian Sea
coastline in the north and a Persian Gulf coastline in the south,
Iran is the second largest nation in the Middle East, the 18th
largest in the world, and the seventh largest producer of crude
oil. Of an estimated 2013 gross domestic product (GDP) of
$1.296 billion USD, health expenditures were, however, 6.7%
ofGDP,which ranks thecountry at only87th in theworld (1,2).

Cancer and its treatment have a long presence in Iran’s
history, dating back to medieval times and early modern
Persia. Today cancer is the third leading cause of death in a
country that has been witness to a recent increase in its
incidence. This increase can be attributed to multiple factors,
including higher life expectancy, elevated stress levels, rising
cost of health care, and more reliable detection methods,
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thanks in part to technological advances. As you will read,
however, recent history may also play a part. Health care
coverage across the country is predominantly through private
and public sector health insurance companies, or funded out
of pocket. Given that 18.7% of the population is below the
poverty line, themain challenge for health care coverage is its
cost and an aging population with insufficient monthly
disposable income (3). According to the chief of the National
Congress on Comprehensive Cancer Control Program,
treatment of cancer continues to be a considerable cost
burden for the country, with more than $800 million USD
spent on cancer treatment annually (4).

As a result of the 8-year Iran-Iraq War, a sluggish
economy, and post-1979 economic sanctions, cancer
detection and treatment remains a challenge for the coun-
try’s aging population. In discussing these current chal-
lenges we will begin with some historic context and take
you on a short journey from ancient medicine through to
the modern day, and to contemporary oncology in Iran.

Medicine in Ancient Iran: From the Zoroastrian
Era Through the Post-Conquest Era

The land that is today Iran is the home to some of the
world’s oldest civilizations, with a long history of medical
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Fig. 1. Close-up of the Tripylon Staircase, showing the
alignment of the Immortals engraved in Persepolis which
was one of the greatest cities in ancient Persia and its
earliest remains date back to 515 BCE.

Fig. 2. The statue of Avicenna at the United Nations
office in Vienna.
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research and practice of medicine (5). Persian academic
centers provided a location for the congregation of great
scientists from different civilizations (6). Medicine in Iran
dates back to the Zoroastrian era. The Vendidad, one of the
surviving texts of the Zend-Avesta, dedicates the majority
of its last chapters to medicine. In the Vendidad, 3 kinds of
medicine, by which the Zoroastrian clerics treated illness,
were defined: medicine by knife, medicine by herbs, and
medicine by divine words (7). The Achaemenid Empire
(550-330 BC), the largest empire of its ancient history, was
a catalyst of cultural and scientific advancements (Fig. 1).
During this period Babylonian physicians played an un-
equivocally significant role in spreading the practice of
medicine. The bourgeoning scientific and medical fields
continued to flourish thereafter during the Sassanid period
with the establishment of the first teaching hospital, the
Academy of Gundishapur. In the centuries to come, this
hospital became the model and foundation on which med-
ical schools and hospitals were built. Some reports suggest
that the hospital concept itself was rooted in ancient Persia
(8). At the Gundishapur Center, Greek, Indian, and Persian
scientific remedies and traditions were practiced. In addi-
tion to Persian science, the Indian scientific texts on as-
tronomy, astrology, mathematics, and medicine, along with
Chinese herbal medicine and religion, were translated into
the language at that time (9, 10).

The advance of Persian medical science was tempo-
rarily interrupted by a number of historic events,
including the Greek (334 BC), the Arab (642 AD), and
the Mongolian (1219 AD) conquests, during which
considerable numbers of scientific and medicinal books,
universities, schools, and libraries were destroyed. Per-
sian science thrived, however, and remained vital despite
these numerous conquests. Outstanding physicians and
scientists, such as Rhazes and Avicenna (Fig. 2 [11]), are
among the most eminent of this era. Rhazes was a Persian
physician, chemist, philosopher, and an influential figure
in medicine. He was among the first to use the notion of
“humorism” to distinguish one contagious disease from
another. Rhazes, who discovered and purified ethanol and
pioneered its use in medicine, was regarded as the father
of pediatrics and a pioneer of ophthalmology (12). Avi-
cenna was a Persian polymath and jurist and one of the
most influential figures in modern medicine. Of his 450
works, only 240 have survived, including among them
150 on philosophy and 40 on medicine. Avicenna was the
first person to describe cancer of the esophagus and the
first in ancient Persia to conduct a mastectomy for breast
cancer. Avicenna’s most famous works include The Book
of Healing, a philosophical and scientific encyclopedia,
and The Canon of Medicine, a medical encyclopedia. The
Canon of Medicine became the standard medical textbook
to be taught at many medieval universities and remained
in use until the 1650s. Within its pages, Avicenna
described the growth process of cancer and how it can
gradually and progressively take over the human body
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(13). The works of these individuals continued to be the
“Rosetta Stone” for oncology and medical treatments in
the centuries to come.
19th and 20th Century Iran

With the dawn of the 19th century, medical practice and
the study of cancer entered a new era in Iranian history.
Mirza Taghi Khan Amir Kabir (1807-1852), known for
his efforts in support of public vaccination against
smallpox, was one of the era’s most influential figures. As
chief minister to the king, he played a crucial role in
educating the society. In 1851, he established Dar
al-Fonun as a modern higher education center in Iran. For
the first time there was an academic environment in which
Western scholars were able to practice medical teaching,
and their publications were available, including those
related to cancer (14).

Dar al-Fonun was, in the 20th century, renamed as
Tehran University. Through the last century, considerable
attention was directed to medical research and publication.
Tehran University School of Medicine became the leading
academic institution in Iran, publishing several papers and
books on cancer between 1939 and 1958 (15). Dr Mostafa
Habibi founded the Cancer Institute of Iran in 1946 and led
the construction of a hospital dedicated to cancer patients
(16). Publications in French and English with a focus on
cancer research and statistics, as well as establishment of
radiation therapy and oncology academic centers, gained
momentum in the 1960s and 1970s (16).

After the 1979 revolution, Iran’s progress in medicine
and oncology temporarily slowed, owing both to the 8-year
war with neighboring Iraq and to the post-revolution eco-
nomic sanctions. The Iran-Iraq War had not only devas-
tating effects on the citizens and economies of both
countries but also a seriously detrimental impact on the
overall state of medicine in Iran. Health care resources
were urgently directed toward war victims. Many health
care professionals, including physicians, dentists, and
nurses, were subject to the draft either to serve as soldiers
or as military health care providers. In addition, it has been
estimated that approximately 100,000 Iranians were
exposed to sulfur mustard (SM), popularly known as
mustard gas, during the war years. SM was the most widely
used offensive chemical agent during World War I, and it
saw an encore during the Iran-Iraq War, with innumerable
Iranian and Iraqi Kurd civilians and soldiers being exposed
to this potent chemical. The United Nations Monitoring
Verification and Inspection Commission reported in 2006
on chemical weapons used by Iraqi forces during the war
(17, 18). They estimated that 1800 tons of SM, 140 tons of
Tabun (a neurotoxin), and more than 600 tons of Sarin (an
organophosphorus compound) were used against Iran. The
most devastating of the Iran-Iraq war crimes was a chem-
ical attack on Halabjada genocidal massacre against the
Iraqi Kurdish by their own government on March 16, 1988.
The Halabja chemical attack left between 3200 and 5000
people dead and between 7000 and 10,000 people injured
(17). Most of the injured refugees were taken to hospitals in
Tehran for evaluation and treatment. In the years following
the war, health care resources had to be shared between
Iranian citizens and Iraqi refugees, who had fled their
country owing to its economic and political instability.
Although organizations such as the World Health Organi-
zation, United Nations Children’s Fund, United Nations
World Food Program, United Nations Population Fund,
United Nations High Commissioner for Refugees, and Red
Cross attempted to help host countries meet health and
nutritional needs of Iraqi refugees (19), Iran’s health care
system and resources were strained.

According to Zafarghandi et al (20), the exposure to SM
led not only to chronic complications, such as bronchiolitis
obliterans, but also to a rise in cancer incidence, with an
incidence rate ratio of cancer for those exposed at 1.81. The
exact ultimate increase has not yet been determined. The
postwar increase in cancer prevalence makes more urgent
the efforts to enhance the quality of care for cancer patients
in the country.
Medicine, Cancer, and the State of Radiation
Oncology in 21st Century Iran

Iran’s population is estimated at 79.8 million (3), with a
median age of 29 years and a relatively low average life
expectancy of 72/76 years (males/females), in comparison
with 76/81 years for the American population (1). Accord-
ing to the 2013 reports, total health care expenditure as a
percentage of GDP was 6.7%, which, although low relative
to the United States, is higher than the 4.3% average
expenditure in the Middle East and North Africa (1, 2). The
2012 World Health Organization report lists the top 10
causes of death in Iran as ischemic heart disease (24.7%);
stroke (10.5%); road injury (8.1%); hypertensive heart dis-
ease (3.6%); lower respiratory infections (2.7%); diabetes
mellitus (2.2%); gastric cancer (2.1%); endocrine, blood,
and immune disorders (1.9%); chronic obstructive pulmo-
nary disease (1.6%); and preterm birth complications (1.5%)
(Fig. 3). Gastric cancer, by itself, is thus the seventh leading
cause of death in Iran (1). Recent unofficial data from the
National Cancer Registry of Iran record approximately
86,000 new cancer cases annually in the program, according
to pathologic identification. The 10 most common malig-
nancies in Iran were skin non-melanoma (12.0%), breast
(10.6%), gastric (9.3%), colorectal and anal canal (8.4%),
bladder (6.2%), prostate (5.2%), leukemia (4.7%), esopha-
geal (4.5%), lung/bronchus/trachea (4.0%), and non-
Hodgkin lymphoma (3.2%). These findings are generally
comparable to the 2012 International Agency for Research
on Cancer projections (21) (Fig. 4).

Reports from the Iranian Society of Clinical Oncology
show 91 radiation oncology facilities in Iran, including
government, private for-profit, and charitable centers. Of
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these centers, only 52 are currently functional and able to
treat patients. Thirty-four centers are under construction,
and 6 will be in operation by the end of 2015. There are
approximately 108 functional linear accelerators (Linacs),
plus a limited number of cobalt units. All the Linacs were
acquired from Siemens, Elekta, and Varian before the more
stringent sanctions, with warranty and maintenance pro-
vided by the companies’ approved agents. It was not until
the early 2000s (Fig. 5) that tougher sanctions made it more
difficult to import new equipment, including machines with
stereotactic body radiation therapy (SBRT), radiosurgery
(SRS), or even intensity modulated radiation therapy
(IMRT) capabilities. As a consequence of sanctions, it has
been considerably more difficult to acquire medically
approved cobalt sources. The output of the current cobalt
units is <100 cGy/min, and two-thirds of them are out of
service. They are thus being used solely for palliative
treatments. In addition, only 18 centers have a dedicated
CT simulator, and only 4 are equipped with intraoperative
radiation therapy. There are currently 220 radiation oncol-
ogists in the country, of whom 20% reside in metropolitan
Tehran. With 5 of the 31 Iranian provinces yet to even
possess radiation therapy facilities, radiation oncologists
outside of the capital are under-resourced and find it
increasingly difficult to meet the growing demand for
cancer treatment. In these 5 provinces, cancer patients are
first evaluated by local oncologists regarding systemic
treatment and, if there is a need for radiation therapy, are
subsequently referred to more equipped centers in neigh-
boring, often quite distant, jurisdictions.

Stereotactic therapy is largely absent. There is a single
Gamma Knife center in Tehran, with no other SBRT or SRS
centers elsewhere in the country. The net results of these
shortages are longwaiting times for treatment and faster wear
and tear of the equipment. The latter causes a recurring need
for maintenance and downtime and only amplifies
the problem. The majority of treatments are either
2-dimensional or 3-dimensinoal conformal radiation therapy,
and fewer than 5 cancer centers have IMRT capability. These
IMRT centers are still in the ramp-up phase and will require
further dosimetry, physics, and physician training. Fourteen
centers are equipped for brachytherapy, although only 3 have
the capability of delivering high dose rate. Currently all
interstitial brachytherapy is inactive because international
sanctions block the import of radioactive sources, including
iridium. Brachytherapy thus primarily involves vaginal cyl-
inders using decaying and declining cobalt sources. The
above-mentioned challenges are a testament to the impact of
sanctions on radiation therapy in the country.
The Influence of Culture on Medicine

Approximately 55% of cancer patients in Iran are male and
45% female. In recent years there has been an increase in
the number of female applicants to Radiation Oncology,
and approximately 60% of current clinical residents are
female. Oncology training is not constrained by gender,
unlike the obstetrics and gynecology residencies, which
only accept female applicants. All radiation oncology res-
idents are trained in all subspecialty fields, including gy-
necologic oncology.

Local custom and culture certainly affects the physician’s
bedside manner. How much a physician reveals to a patient
about their cancer diagnosis depends on multiple factors,
such as the socioeconomic and educational status of the
patient, the physician’s experience, and also the patient’s
desire for such communication. On the basis of patient
preference and physician knowledge, prognosis and even
issues regarding death may be discussed. However, a recent
study by Valizadeh et al (22) reports that patients were often
not informed of their cancer diagnosis and its implications
by their physicians, and received it from other patients or
indirectly through other sources. Information regarding
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prognosis and treatment was provided by the treating
physician only occasionally. These limitations highlight the
need for better patient education and for training of health
care providers in more effective communication.
Academia and Radiation Oncology in Iran

Residency and training

Education is an important topic and plays a vital role in
training and introducing competent physicians to the health
care system. The first physician to pioneer the radiation
oncology field and residency training in Iran was trained as a
clinical oncologist in England. As a result, the radiation
oncology residency in Iran has a British influence, which
consists not only of training in technical radiation therapy but
also in the chemotherapy of solid tumors. There is, however,
also a separate hematology oncology residency in Iran, in
which residents are trained exclusively in systemic treat-
ments. Approximately 60% of current systemic treatments
related to solid tumors are still managed by radiation on-
cologists. To be admitted into the residency program, a high
score on the general admission examination is essential.
According to the examination results and other competitive
measures, prospective candidates are ranked and then placed
into their respective residencies. The field of radiation
oncology in Iran has gained popularity among domestic
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candidates in recent years and is currently in the top third of
competitive residencies. Medical education takes 7 years to
complete after high school and includes an 18-month
internship period. Similar to residency programs in the
United States, the radiation oncology residency program in
Iran consists of 4 years of training. The curriculum generally
includes 6 to 9 months of internal medicine rotations, fol-
lowed by 2-month rotations in radiology, nuclear medicine,
and pathology. After completing all basic clinical rotations,
trainees continue to receive training dedicated to radiation
oncology. Similar to programs inWestern countries, trainees
participate in organ-specific tumor boards and didactics
includingmorning reports and chart rounds. To obtain board-
certified status after completing their residency, traineesmust
pass the national board examinations.

Academic publications

Despite the numerous roadblocks that Iran has faced in
recent years, in particular the long-lasting political sanc-
tions regime, Iranian trainees and medical faculty have
remained motivated to conduct research and are interested
in having their work published. Publication in foreign sci-
entific journals is, however, quite a challenge owing to the
presence of article submission fees and, in the case of open
access journals, publication fees. Authors are simply unable
to pay these as a direct consequence of the banking and
economic sanctions. The Iranian medical community’s
research efforts thus only reach the audience of those
journals that do not have associated submission costs.

Sanctions, the Nuclear Program, the “Iran
Deal,” and Radiation Oncology

The United States and the international community began a
series of sanctions against Iran in 1979, subsequent to the
Iranian Revolution and the immediate US embassy hostage
crisis. These United Nationsebacked sanctions were pro-
gressively strengthened through 2015. Figure 5 shows a
timeline and a summary of the political and economic
sanctions imposed on Iran. The sanctions regime has not
only resulted in an anemic economy but also has caused a
shortage of medicine and medical equipment, as previously
described. The impact has been significant, especially in
patients with chronic disease and those being treated for
cancer (23). The lack of Linac-based SRS or SBRT, as well
as scarce IMRT centers, is a direct consequence of Iran’s
exclusion from the international community. The impact of
the increasingly tough sanctions, attributable to Iran’s
nuclear activities, on cancer patient treatment has been dire.
Although medical and radiation oncology equipment have
not been specifically sanctioned, the fear of breaking
international laws, as well as the difficulty of engaging in
business with Iran, explain the current underperforming
state of radiation oncology in the country.

As the E3/EUþ3 (China, France, Germany, the Russian
Federation, the United Kingdom, and the United States,
with the High Representative of the European Union [EU]
for Foreign Affairs and Security Policy) and Iran welcome
the historic Joint Comprehensive Plan of Action, also
known as “Iran Deal,” which will ensure that Iran’s nuclear
program will be exclusively peaceful, the outlook for ra-
diation oncology appears more auspicious. Assuming the
Iran Deal is successfully implemented, Iran has agreed to
convert its Fordow facility into a nuclear, physics, and
technology center. The country has further agreed that the
Arak reactor will support only peaceful nuclear research
and radioisotope production for medical and industrial
purposes. In addition, reinstating more normal banking
activities, such as the establishment of new correspondent
banking relationships with the EU and the integration of a
number of Iran’s banks into the Society for Worldwide
Interbank Financial Telecommunication (SWIFT) network,
will facilitate financial transactions between radiation
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oncology equipment manufacturers, resellers, and Iranian
cancer centers. The E3/EUþ3 participants have agreed to
engage in joint projects with Iran to advanced research and
development activities, such as fusion, establishment of a
state-of-the-art regional nuclear medical center, personnel
training, nuclear safety and security, and environmental
protection. It is anticipated that the deal will allow Iran to
acquire a new cyclotron and associated radiation pharmacy
equipment for medical radioisotopes production, to acquire
radioisotope sources for brachytherapy and radiation ther-
apy instrument calibration, and to benefit from advanced
radiomedicine centers and necessary laboratories (Iran
DealeAnnex III, Civil Nuclear Cooperation).

The Outlook

Iran has been witness to a fast-changing medical landscape.
Despite the enthusiasm of the country’s capable physicians
and health care professionals, it still faces significant de-
ficiencies in the availability of health care resources and
care delivery. The supply of medicines, chemotherapy,
technology, and isotopes remains poor and is certainly not
matching the rising demand. As the population ages and
cancer incidence rises, the already compelling need for
more radiation oncologists, especially those trained in the
delivery of advanced technologies including IMRT and
SBRT/SRS, will only increase.

With world leaders signaling, and moving toward, an
agreement on Iran’s nuclear program, there is finally some
room for optimism that the practice of medicine domesti-
cally will improve. Cooperation between the international
community and Iran is expected to enable Iran to streamline
its roadmap for the enhancement of radiation oncology
services in a Western model. This will include the acqui-
sition of new technologies and the training of staff in a
modern Western curriculum. In addition, there is also the
potential for participation in international, multicenter
clinical research trials. All of this will allow Iran to
contribute more within the global medical community and
will help Iran to present a new face to the Middle East and
the world. The outlook seems promising.
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