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ABSTRACT

Background: Little is known about the surgical discipline in North Korea from the 
perspective of the outside world. This study aimed to examine the disease entities covered by 
articles published in the major medical journal in North Korea, “Surgery.”
Methods: Content and frequency analyses of 2,132 articles published in “Surgery” from 2006 
to 2017 were conducted. Two medical doctors who majored in surgery and anesthesiology 
perused the articles and compiled the diseases being elucidated in each article. The diseases 
described in each article were stratified into 13 surgical subspecialties.
Results: Articles from “Surgery,” similar to articles from the Western surgical community, 
also covered a wide variety of surgical diseases from different subspecialties, and the number 
of publications continued to grow consistently. Moreover, a number of studies focused on the 
fields of orthopedics and general surgery dealing with benign diseases. Some articles focused 
on minimally invasive surgeries using laparoscopy.
Conclusion: The studies published in the North Korean journal “Surgery” encompass various 
clinical areas, but their quality is unclear.
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INTRODUCTION

Medical research in developed countries is relatively straightforward and manageable 
and is accomplished with a large sample size due to the abundance and accuracy of data. 
Conversely, conducting research in low- and middle-income countries or in countries closed 
for political reasons tends to be tedious due to insufficient data and the difficulty in accessing 
information. North Korea is the most inaccessible country for researchers worldwide; 
hence, there is substantially little empirical data about the medical status of the country.1,2 
Researchers studying North Korea's health and medical status have used official publications 
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from the South Korean government, some medical science books published in North 
Korea, testimonies from North Korean defectors, and reports published by international 
organizations.3-7

However, recently, many South Korean researchers have attempted to determine the reality 
of public health in North Korea and the characteristics of its health care policies and discuss 
these issues in academic circles by analyzing academic journals published in North Korea.6 
Notably, there have been many studies on how the North Korean medical community deals 
with infectious diseases, a major burden in the North Korean population, how healthcare 
priorities have recently changed, what level of medical science has been reached in North 
Korea, and how medical terminologies differ between North Korea and South Korea.8-15 The 
predominant advantages of these studies were based on the premise that the empirical data 
on North Korean medical care were obtained from its own perspective, and this study was 
distinguished from previous studies that relied on several estimates or limited secondary 
data. These studies were possible because the North Korean government publishes at least 10 
medical journals regularly, and the South Korean government imports them and makes them 
conditionally available to the public.9

Research based on North Korean medical journals has started to increase. There are several 
subjects and areas warranting research. One of them is surgical science. Surgery is a key 
medical discipline and has a long history of dramatically improving patients' lives. Recently, 
a short report was published by an external visitor who recently had an experience with 
neurosurgery in North Korea, and some studies on the characteristics of surgical terminology 
in North Korea were conducted.11,12,16 These recent studies have contributed to uncovering 
the features of the surgical discipline in North Korea. Nevertheless, the surgical field in 
North Korea is largely unknown at present, mainly in terms of which disease entities are 
being treated and which operations are being performed. This study aimed to elucidate the 
diseases treated by the surgical community in North Korea by analyzing all articles published 
in “Surgery,” one of North Korea's major medical journals.

METHODS

This study targeted articles published in the North Korean medical journal “Surgery.” “Surgery” 
has an extensive 40-year history and currently publishes issues four times a year.7 The North 
Korean information center (https://unibook.unikorea.go.kr), an affiliate of the Ministry of 
Unification of South Korea, allows the general public access to 10 medical journals published 
in North Korea, including “Surgery.” Since “Surgery” was made available in 2006, we acquired 
a total of 2,868 articles from 2006 (1st issue) to 2017 (4th issue). Of these, 2,132 articles, 
excluding those not classified as surgical studies, were selected as the final study materials. 
The excluded articles described research studies on internal medicine, basic medicine, and 
other medical disciplines.

This study employed content and frequency analyses. Content analysis is a method for 
analyzing various types of records, such as interviews, discourses, speeches, and published 
documents.17,18 The frequency analysis used for evaluating research trends is a method 
of classifying research categories, extracting papers corresponding to the categories, and 
examining the time-series of the number.19,20
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Two medical doctors who majored in surgery and anesthesiology perused all included articles 
and used an Excel spreadsheet to input the following data: publication year, disease, and 
surgical subspecialty. The constructed data were cross-checked by these two doctors and the 
other authors and finally confirmed.

When a discrepancy in disease entities was found in one article, each doctor re-read the article 
and selected a representative disease through a consensus. Each article was classified according 
to the major classification codes of the 10th revision of the International Statistical Classification 
of Diseases and Related Health Problems (ICD-10).21 The classification of surgical subspecialties 
was based on the systematic classification presented in Sabiston Textbook of Surgery (20th 
edition), the most authoritative textbook on surgery.22 In the orthopedic field, classification 
according to the involved joint was used with reference to Campbell's Operative Orthopaedics 
(13th edition).23 All articles were classified according to a total of 13 subspecialties.

Ethics statement
This study was based on a literature analysis; therefore, informed consent or approval by an 
Institutional Review Board was not required.

RESULTS

Most of the articles had identical structures, as presented in Fig. 1. Of the studies on the 
13 surgical subspecialties, orthopedic studies were the most common, accounting for 36% 
of the total articles. Subsequently, articles on general surgery dealing with burns, shock, 
wounds, and peritonitis accounted for 17% of the total articles. Studies on gastrointestinal 
and thoracic surgery accounted for 15% and 12% of the total articles, respectively (Fig. 2).
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Fig. 1. Typical structure of an article published in “Surgery.” (A) Type of articles, (B) title, (C) author, (D) 
introduction, (E) materials and methods, (F) results, (G) conclusion and discussion, (H) references, (I) summary 
in English.



Fig. 3 shows the number of publications for each surgical subspecialty over the 12-year 
period. While the number of articles on orthopedic and general surgery increased overall, 
the number of articles on other subspecialties showed minimal variations. Articles on all 
subspecialties have been published steadily for 12 years.

 
Table 1 shows the results of matching the major diseases covered by each article to ICD-10 
chapter codes according to subspecialty. Although there were differences in the number of 
studies, studies on surgery were conducted for all disease groups. There were 522 articles 
dealing with injury, accounting for approximately a quarter of the total articles, and there 
were 322 articles dealing with musculoskeletal disorders. Most of the studies in these two 
disease groups were orthopedic studies. There were 346 studies on surgery for digestive 
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Fig. 2. Distribution of articles published during 2006–2017 in “Surgery” according to 13 surgical subspecialties. 
GI = gastrointestinal.
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Fig. 3. Trend of the number of articles published during 2006–2017 in “Surgery” according to 13 surgical 
subspecialties. 
GI = gastrointestinal.



diseases, and more than half of these focused on diseases affecting the gastrointestinal tract. 
Studies on neoplastic surgery accounted for approximately 10% of all articles; half of these 
focused on gastrointestinal neoplasms. There were 167 studies involving heart, brain, and 
lung surgeries.

DISCUSSION

By analyzing the papers published in the North Korean medical journal “Surgery” over 
a 12-year period, this study sheds light on surgical research in North Korea. This study 
confirms that there are various surgical subspecialties that are independent of each other 
in North Korea and that surgeries are being performed in all subspecialties, and studies 
on these surgical subspecialties are continuously being published. There have been many 
studies in the fields of orthopedic surgery and general surgery dealing with benign diseases. 
Fluctuations were not noted in the number of articles published according to year.

Orthopedic studies accounted for as much as 36% of the total studies, and most studies 
addressed joint surgery rather than fractures. The surgical sites were the wrist, elbow, ankle, 
shoulder, hand, hip, knee, knee, spine, and others, and there were 147 studies focusing on 
the spine (6.9% of the total studies). As pathologic conditions related to the musculoskeletal 
system, such as fracture and arthritis, are easily diagnosed by physical examination and 
simple radiography, it is possible to conclude that articles about orthopedic surgery are 
prominently published. Since it is difficult to expect ordinary North Koreans to undergo 
orthopedic surgeries such as joint surgery,24 it is presumed that these operations are probably 
performed in hospitals in Pyongyang. The number of studies on benign diseases, such as 
fractures, anal diseases, burns, injuries, and inflammatory diseases, was significantly higher 
than those on malignant tumors. This may be because benign diseases have a relatively high 
prevalence and are easier to diagnose and treat. To accurately diagnose cancer, hematological 
examination and imaging studies must first be performed, and biopsy and pathological tests 
for confirmation should be conducted. In North Korea, presumptively, human resources, 
economic resources, and infrastructure required to accomplish this are insufficient.25
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Table 1. Main diseases covered by articles published during 2006–2017 in “Surgery” according to 13 surgical subspecialties
ICD-10 chapter code Orthopaedic General GI tract Thoracic Neuro Hepatobiliary Vascular Plastic Othersa Total
A, infectious 8 3 2 1 2 16
B, infectious 1 1 1 3
C, neoplasm 4 11 99 21 13 44 2 18 212
D, hematologic 7 10 6 10 3 5 41
E, endocrine and metabolic 2 1 1 1 5
G, nervous 5 2 12 1 1 21
I, circulatory 5 4 2 73 29 1 53 167
J, respiratory 3 41 44
K, digestive 3 99 180 13 47 4 346
L, skin 2 10 1 4 17
M, musculoskeletal 303 1 1 2 15 322
N, genitourinary 2 2 1 6 11
P, perinatal condition 8 8
Q, congenital condition 14 1 5 59 1 3 2 10 95
S, injury 332 95 5 7 62 2 3 15 1 522
Not elsewhere 91 114 6 25 22 6 10 24 4 302
Total 767 361 310 256 167 104 70 48 49 2,132
ICD-10 = 10th revision of the International Statistical Classification of Diseases and Related Health Problems, GI = gastrointestinal.
aPediatric, transplant, breast, endocrine, and trauma.



In the field of oncologic surgery, there are innumerable studies on stomach cancer and 
colon cancer, but hardly any research has been performed about hepatocellular carcinoma 
and pancreatic cancer. Stomach and colon cancers cause symptoms such as bloody stools, 
anemia, indigestion, constipation, and gastrointestinal obstruction, whereas liver and 
pancreatic cancers do not necessarily cause such symptoms. North Korea has a high 
prevalence of hepatocellular carcinoma due to hepatitis B, but few studies have investigated 
hepatocellular carcinoma.26 Furthermore, patients present with advanced disease at the time 
of diagnosis, and thus, surgery cannot be performed; this precludes further investigations 
and studies that can be published in surgical journals.

Studies on gastrointestinal surgery covered surgical diseases of the upper digestive tract, 
such as gastroduodenal ulcer, gastric cancer, and gastrointestinal stromal tumor, and various 
benign and malignant diseases of the lower digestive tract, such as appendicitis, anal disease, 
and colorectal cancer. In the case of gastric cancer, the standard surgical methods, total 
gastrectomy and partial gastrectomy, were covered, and the technical details of each surgical 
procedure were described. However, articles focusing on endoscopic mucosal resection or 
endoscopic submucosal dissection were not found in the North Korean journal “Surgery”; 
these are the standard treatments of choice for early gastric cancer in developed conturies.27 
Most studies on appendectomy referred to laparoscopic surgery and included information on 
reducing surgical site infection and the detailed procedure performed during surgery.

There have been numerous papers on benign diseases of the anus, such as fissure, fistula, 
and hemorrhoids, which included details on surgical methods, treatment outcomes, and 
complications. In colorectal cancer, some studies delved into the concept of oncologic 
surgery, which emphasized the importance of sufficient resection margins and adequate 
lymph node dissection in improving the survival of patients. Since colorectal cancer surgery 
using laparoscopy was first introduced in a published paper in 2013, the concept of minimally 
invasive surgery seems to have been established in colorectal cancer surgery. In general, 
standard therapy comprised chemotherapy and radiotherapy combined with surgery for 
some cancers. However, in the treatment of rectal cancer, chemotherapy and radiotherapy 
are the standard treatments; however, there has been no research on this aspect in “Surgery,” 
and thus, confirming whether a multidisciplinary approach to rectal cancer treatment 
was available was not possible.28-30 Cholecystectomy using laparoscopic techniques is the 
standard method, and articles discussing this were found in “Surgery.” It is generally known 
that surgery for a pancreatic tumor requires a highly technical approach, and studies on 
pancreaticoduodenectomy and distal pancreatectomy have also been published in “Surgery.”

It is encouraging that studies dealing with minimally invasive surgery have been published. 
Since the concept of minimally invasive surgery was introduced worldwide since the 1990s, 
laparoscopic surgery has become a standard procedure in some fields and has recently been 
performed via robotic surgery.31,32 In “Surgery,” studies on appendectomy, cholecystectomy, 
and colectomy using laparoscopy have also been published. Generally, laparoscopic surgery 
requires three or more ports to access the intraabdominal cavity, but studies published in 
“Surgery” mention single-port laparoscopic surgery wherein only one hole is made in the 
navel. There have also been studies on the transurethral resection method on the bladder or 
prostate through the urethra in urology, although it was finally excluded from the subject of 
this study, including studies on pituitary gland surgeries (trans-sphenoid approach) in the 
neurosurgery and otorhinolaryngology areas. Obviously, these points show that the concept 
of minimally invasive surgery has been established in North Korea.
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Articles published in North Korean medical journals generally have the following 
characteristics: short length, no abstracts, and minimal number of references. Furthermore, 
limited description is provided regarding research methodology, and most studies are 
experimental studies and not randomized controlled studies. Lastly, studies with negative 
results are difficult to find.9,33 Additionally, North Korean medical articles seem to reveal 
important features of North Korean medicine. North Korean medicine seeks to integrate 
medicine that is not fragmented, somewhat different from Western medicine. Therefore, 
the classification of North Korean medical divisions, the division of Western and traditional 
medicine, and the division of internal medicine and surgery are not well delineated. 
Therefore, North Korean medical journals publish a mix of clinical and basic medical studies 
in one issue, and internal medicine journals publish surgical studies. “Surgery” also published 
a number of internal medicine studies and studies from other medical disciplines.

This study has several limitations. First, although a surgeon and anesthesiologist classified 
articles based on surgical subspecialties, there is still a possibility of misclassification. 
Second, since each paper was only 1–2-pages long, it was not possible to understand the 
details of each operation in depth. This study aimed to show a macroscopic perspective 
of the surgical discipline in North Korea, but more research is needed to gain a deeper 
understanding. Third, it was difficult to find North Korean refugee doctors who were 
surgeons, and thus, this study did not undergo sufficient internal critical review. Therefore, 
the content of this study was the result of a mechanical analysis from the perspective of 
outsiders. We are fully aware of these limitations, and we suggest that future studies should 
involve North Korean doctors and categorize medical subspecialties more accurately.

To our knowledge, this study was the first to extensively review surgical research published 
in North Korea by analyzing the content of a North Korean surgery journal and showing the 
general perspectives of surgical research in North Korea. “Surgery” is one of the 10 medical 
journals published in North Korea and regularly publishes articles. “Surgery,” like Western 
journals, published articles on several independent subspecialties, and a large number of 
studies was published in each subspecialty without major disruptions. These studies deal 
with a variety of diseases and cover minimally invasive surgery using laparoscopic surgery and 
complex pancreatic surgery, indicating the status of the surgical discipline in North Korea. 
This study provides important information for understanding the magnitude and reality of 
North Korean medicine, including the surgical discipline.
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