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Buerger Disease: Pathological Changes in  
Elderly Patients
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Reports of vascular lesion changes in elderly Buerger disease 
patients are rare. Patients are expected to continue to have 
typical Buerger disease even after the age of 50. However, 
after 50, when patients suffer from atherosclerotic risk fac-
tors, such as hypertension, diabetes mellitus, or hyperlipid-
emia, what kind of changes will occur? We will report on 3 
cases of hypertension, diabetes mellitus, or hyper lipidemia 
after or around 50 years of age. As a result, atherosclerosis 
was present in the iliac or aortic regions in the remaining 
thromboangiitis lesions below the groin area. (This is sec-
ondary publication from the J Jpn Coll Angiol 2021; 61: 
107–113.)
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Introduction
The number of patients with Buerger’s disease in Japan is 
steadily decreasing.2–4) One of the causes seems to be relat-
ed to the complexity of the diagnostic criteria for Buerger’s 
disease. Furthermore, from the results of our research, we 
believe that smoking cessation and the spread of oral care 

are largely involved in the changes.5,6) We encountered 34 
new patients with Buerger’s disease in 11 years.7)

This time, we examined three patients with Buerger’s 
disease (2 males, 71 and 82 years of age; 1 female, 74 
years of age) who were not treated despite additional 
atherosclerosis-risk factors after the age of 50. At the time 
of onset before the age of 50, the diagnostic criteria of 
Shionoya were completely satisfied (Table 1).8) In addi-
tion, it was compared with seven elderly patients in their 
70s who had no risk factors.

Materials and Methods
Among the patients who experienced Buerger’s disease 
between 2007 and 2020, those who had hypertension, 
hyperlipidemia, and diabetes after the age of 50 were diag-
nosed with atherosclerosis based on surgical or diagnostic 
procedures. The three examples were targeted. The course 
of these three cases is as follows.

Case 1. A 71-year-old man was diagnosed with clau-
dication in the left foot when he was 32 years of age. In 
addition, the heel and his first toe progressed to rest pain 
(severe pain). At the age of 35, he had an ulcer on his first 
toe, which was then amputated. He then had repeated 
minor amputations of his left toes from around the age of 
50 (Fig. 1). He had a history of smoking 30 cigarettes/day 
for 30 years, has hypertension (150–160/80 mmHg) with-
out medication, and diabetes or prediabetes (HbA1c 
about 7.1% from 6.7 and a fasting blood glucose level of 
120 mg/dl), which progressed without medication from 
around 50 years old. At the age of 51, a bypass of the left 
common iliac artery to the profunda femoris artery was 
performed, and the percutaneous oxygen partial pressure 
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Table 1 Clinical diagnostic criteria (from Shionoya8))

1 Smoking history
2 Onset before the age of 50 years
3 Infrapopliteal arterial occlusive lesions
4 Either upper limb involvement or phlebitis migrans
5 Absence of atherosclerotic risk factors other than smoking

 ©2022 The Editorial Committee of Annals of Vas-
cular Diseases. This article is distributed under the terms of the Creative 
Commons Attribution License, which permits use, distribution, and repro-
duction in any medium, provided the credit of the original work, a link to 
the license, and indication of any change are properly given, and the origi-
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was normalized, the left foot ulcer healed, and normal 
walking became possible (Fig. 2). Arteriography showed 
the left external iliac artery occlusion (not observed at 
age 32) and typical Buerger’s disease arterial findings 
below the inguinal ligament (Fig. 3). There are three miss-
ing teeth, but it is said that he had repeated bleeding when 
brushing his teeth.

Case 2. A 74-year-old woman was diagnosed with 
Buerger’s disease when intermittent claudication appeared 
around the age of 40. When the medication was discontin-
ued, rest pain appeared at the age of 56, and close exami-
nation revealed severe stenosis of the aorta in addition to 
the Buerger’s disease lesions below the inguinal ligament 
(Fig. 4). She received an aorto-bi-common iliac arterial 
bypass at the age of 58, and symptoms were relieved. The 
Ankle Brachial Pressure Index (ABI) is about 0.54 on both 
sides, but it does not interfere with daily life. She was 
diagnosed with hyperlipidemia (dyslipidemia, low density 

lipoprotein cholesterol (LDL): 150–140 mg/dl) after the 
age of 50 and started treatment with ethyl icosapentate 
around the age of 60. She smoked 5 cigarettes a day from 
around 30 years old and smoked for 15 years. She was 
diagnosed with severe chronic periodontitis because she 
had many missing teeth, and the periodontal pockets of 

Fig. 1 Preoperative view of the left foot in Case 1.

Fig. 2 Several months after the operation. Patient can walk with-
out any pain.

Fig. 3 Preoperative angiography of Case 1. The left external iliac 
artery occlusion and patent profunda femoris artery are 
seen. Below the groin, the left main arteries are occluded 
showing typical Buerger disease angiogram.
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her remaining teeth were as deep as 4–5 mm.
Case 3. An 82-year-old man who, at the age of 34, felt 

coldness and claudication in the upper and lower limbs, 
which gradually worsened. From around the age of 40, his 
fingers and toes became cold and numb during rest, and he 
was diagnosed with Buerger’s disease; he then underwent 
vascular surgery at the age of 45. Angiography showed 
typical Buerger’s disease findings in the lower extremities. 
The recent (2021) echo findings of the lower limbs and the 

corkscrew-like collateral, coiled with the nerve (Fig. 5). He 
had abdominal angina symptoms, had celiac artery occlu-
sion, and superior mesenteric artery stenosis. At the age 
of 46, he underwent abdominal aorta-common hepatic 
artery bypass and lumbar sympathectomy. Symptoms 
subsided with smoking cessation and antidiarrheal agents. 
He started smoking during his teens and continued for 50 
years with 10 pieces/day. He lost all his teeth at the age 
of 40. He had hyperlipidemia (LDL: 155 mg/dl) for more 
than 10 years and only started statin medication 3 years 
ago. The recent ABI is as follows: right 0.45, left 0.58, Toe 
Brachial Pressure Index right 0.3, left 0.31. During this 
period, the lesions below the inguinal region have hardly 
changed.

The common points among the above three cases were 
that all of them received antiplatelet agents or small doses 
of aspirin. No significant findings were found in Elektro-
kardiogramm, echocardiography, or carotid echogram for 
coronary artery or cerebrovascular disorders. Computed 
tomography (CT), coronary angiography and magnetic 
resonance angiography were not performed in all cases.

On the other hand, 7 patients aged 70 years or older 
who did not develop atherosclerosis-risk factors after the 
age of 50 (all males, average 76.4 years old; 2 had hyper-
tension from around 50 years old but neglected the risk 
factors because they were well-controlled). The presence 
or absence of atherosclerosis of the aorto-iliac and femo-
ral arteries was examined by enhanced CT, echography, 
and auscultation/palpation of the abdomen and inguinal 
regions.

This study has been approved by the Keiyukai Ethics 
Committee (No. R03-01).

This study was conducted in accordance with the Dec-
laration of Helsinki.

Results
Hematoxylin and Eosin staining of the iliac artery frag-
ment collected at the time of surgery in Case 1 (Fig. 6) 
showed atherosclerotic changes with a high degree of fi-
brous thickening, and it was judged that the external iliac 
artery occlusion was due to atherosclerosis. Atheroscle-
rosis collected from the abdominal aorta in Case 2 was 
diagnosed as atherosclerosis with strong calcification 
and atheroma (report from the Department of Pathology, 
University Hospital, both of which underwent surgery) 
(Fig. 7). In case 3, arterial echography showed coral reef-
like atheroma deposits in the right common femoral artery 
(Fig. 8).

In the 7 patients who did not develop the risk factors, 
there was calcification in the aorto-iliac/femoral arterial 
region, but no atheroma (arteriosclerosis obliterans) that 
caused stenosis or occlusion was observed. Carotid echog-

Fig. 4 Case 2. This shows the severe aortic stenosis and typical 
arterial occlusions and collateral systems of Buerger dis-
ease below the groin.
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raphy also showed no findings suggestive of atherosclero-
sis without bruit.

Discussion
This paper is a clinical study investigating why atheroscle-
rosis overlaps in elderly people with Buerger’s disease. Fig. 
9 shows the developmental process of Buerger’s disease 

and atherosclerosis, which was cited from a recently pub-
lished paper.6) Furthermore, Fig. 10 shows the hypothesis 
(partially modified) of the development of Buerger’s dis-
ease and atherosclerosis presented by Professor Kenzo 
Tanaka in 1998.9) Both diseases are similar or marginal 
diseases that are on the same line. As far as Buerger’s 
disease is concerned, periodontal bacteria were identified 

Fig. 5 Case 3. Below the knee, echo gram shows posterior tibial or anterior tibial arterial oc-
clusions. Cork screw collateral are recognized along with the nerve (middle).

Fig. 6 Case 1. HE stain shows typical atherosclerosis.
Fig. 7 Case 2. This specimen shows calcification and typical 

atherosclerosis changes.
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by PCR from human vascular materials, thrombus was 
created by puncturing disease-free mice vessels using the 
same periodontal bacteria, and the pathological materials 
were very similar to each stage of Buerger’s disease pathol-
ogy.5) It is believed that the success of the experimental 
study satisfied Koch’s three postulates, and further im-
munological studies proved that it was innate immunity, 
thus satisfying Koch’s four postulates.6) If this develop-
mental process is correctly recognized, atherosclerosis 
should develop newly in addition to the vascular changes 
in Buerger’s disease if the patients with Buerger’s disease 
are affected by the factors promoting atherosclerosis and 
aging.6,9) As evidence of this, the three cases introduced 
here were able to show pathological specimens in two 
cases and typical echo findings in one case. On the other 
hand, we examined 7 patients with Buerger’s disease (all 
males) who did not develop atherosclerosis risk factors 
even after they were over 50 years old and in their 70s, but 

there was no evidence of complications of atherosclerosis 
with clear atheroma.

Furthermore, when the frame of Buerger’s disease is 
removed, it can be understood from Fig. 9 that there is a 
route in which periodontal disease causes bacteremia and 
atherosclerosis appears when any factors of promoting 
atherosclerosis is added. Ohneda et al.10) introduced cases 
of a coexistence of Buerger’s disease and atherosclerosis 
from his autopsy cases in the elderly group, but he did 
not study up to the pathogenesis bases. From the history 
of Buerger’s disease research to date, only a very limited 
number of people are diagnosed with Buerger’s disease 
who have a history of heavy smoking, no hypertension, 
no diabetes, and no hyperlipidemia, which were associ-
ated with limb arterial occlusion and phlebitis migrans. 
This is a very strict diagnostic criterion for the diagnosis 
of Buerger’s disease (Table 1).8) In this era, “true” Buerger’s 
disease will decrease, and “Buerger’s disease subtypes” 

Fig. 8 Case 3. In the right common femoral artery, typical coral reef atheroma is seen.

Fig. 9 Iwai’s proposal of pathogenesis in Buerger disease and athrosclerosis.6)
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that do not match with the criteria for the diagnoses of 
Buerger’s disease will increase. At present, Buerger’s dis-
ease is properly named if the patient is under the age of 
30, but when even one risk factor is added after that, it 
will no longer be “true” Buerger’s disease and it will not 
match the diagnostic criteria and will be regarded as a 
“subtype of Buerger’s disease” or called as atherosclerosis. 
Diabetes mellitus, in particular, is often confused with 
the arterial occlusion of the distal arteries below the knee 
area.11) Therefore, in order to make the diagnosis easier to 
understand, if the patient has one of the three risk factors, 
the occlusive change should be called atherosclerosis (or 
arteriosclerosis obliterans) regardless of age. It is called 
“juvenile” type in the young and becomes “juvenile ath-
erosclerosis.” In fact, when accredited as an intractable 
disease designated by the Ministry of Health, Labor and 
Welfare, the strict diagnostic criteria that are subject to 
document screening may be one of the factors that reduce 
Buerger disease mumbers. It is interesting to note that the 
age limit in Japan is 50 years old, but the limit is 45 years 
old in some countries.12)

It is impossible to diagnose Buerger’s disease from the 
causative organism. There are numerous papers stating 
that atherosclerosis is also associated with periodontal 
bacteria and other oral bacteria,13–15) and the delicate dif-
ference between the two major occlusive arterial diseases, 
namely Buerger disease and atherosclerosis, is as shown in 
this paper. Namely, this is because it can be said that there 
are risk factors or not. Again, this is because Buerger dis-
ease’s is the pathogenetic condition in the absence of the 
risk factors, and the pathogenetic condition in which the 

risk factors are added is atherosclerosis. To summarize, it 
is Buerger’s disease that occurs in heavy smokers without 
hypertension, hyperlipidemia, and diabetes, and if there is 
even one of them, it should be Buerger’s disease plus ath-
erosclerosis or simply atherosclerosis. The age limitation is 
a stumbling block. Please refer to the recent paper6) for the 
process of reaching that conclusion. Looking at the pro-
cess of research on Buerger’s disease in Japan, it is stated 
that the proximal changes in the iliac arteries or the aorta 
seen in Buerger’s disease are described as the progression 
of secondary thrombi.16)

In the 1950s, there was a “Buerger disease exclusive 
movement” that Buerger disease was juvenile atheroscle-
rosis. This is because atherosclerotic lesions were found 
one after another, especially on the proximal region, from 
patients with Buerger’s disease.17,18) This controversy was 
settled by showing cases of young people, and cases of 
Japan and South Korea that smoking cessation resulted in 
the complete relief of Buerger’s disease.19) However, some 
doctors still do not believe in the existence of Buerger’s 
disease ever since.1) The diagnostic criteria are narrow, 
and in addition to the age limit, there is a special restric-
tion on diagnosis, such as risk factors, and Buerger’s dis-
ease rarely exists.

Platelet clots and monocytes containing periodontal 
bacteria are scattered throughout the body, and due to the 
characteristics of Gram-negative anaerobic bacteria, the 
bacteria die immediately, lipopolysaccharide is released, 
and endothelial cells are destroyed.20,21) This is considered 
to be the beginning of the two arterial occlusive diseases. 
Dead bacteria become an inflammation core,5) and it is 

Fig. 10 Tanaka’s proposal of etiological mechanisms in Buerger disease and athrosclerosis.9)
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thought that arterial occlusion progresses from the tip of 
the limbs where these substances are not processed well 
or cannot be processed. Periodontal bacteria have been 
found in occluded blood vessels throughout the body, but 
most are asymptomatic.22,23) In coronary artery occlusion, 
Aggregatibacter actinomycetemcomitans (Aa), a bacte-
rium with extremely strong arterial destructive power, has 
been found. The strength of the destructive power of Aa 
bacteria was introduced in recent literature as an animal 
model.6) In addition, the degree of periodontal disease has 
been a list of clinical findings so far, and it was unstable to 
grasp the degree, but in recent years, a scoring system has 
been promoted, and there is a possibility that a correlation 
with medical research will make it easier to understand.24)

Chlamydia pneumoniae, cytomegalovirus, Helicobacter 
pylori, among others,25) have been found to enter the 
blood vessels, but they may be supporting the vicious-
ness of periodontal disease bacteria, but from the types of 
bacteria or virus, I think that periodontal bacteria will be 
overwhelming in terms of bacterial numbers and so on.

Conclusion
From the pathological materials and echogram findings of 
elderly patients with Buerger’s disease, it was possible to 
explain that atherosclerosis progresses when atherosclero-
sis-risk factors are added after the age of 50, while leav-
ing the typical angiographic findings of Buerger’s disease. 
There is a need to make some improvements or changes to 
the very narrow diagnostic criteria for Buerger’s disease.

Disclosure Statement
There are no conflicts of interest among the authors and 
all co-authors in this paper.

Author Contributions
Study conception: TI
Data collection: HK, SK, KS, KH, TK
Analysis: TI, HO, TT
Investigation: TI, TT, MK
Writing: TI
Funding acquisition: TI, HO
Critical review and revision: all authors
Final approval of the articles: all authors
Accountability for all aspects of the work: all authors

References
 1) Ishikawa K. History of Buerger disease and the future. 

Gendai Iryo 1976; 8: 1285-9. (in Japanese)
 2) Kobayashi M, Nishikimi N, Komori K. Current pathological 

and clinical aspects of Buerger’s disease in Japan. Ann Vasc 
Surg 2006; 20: 148-56.

 3) Watanabe Y, Miyata T, Shigematsu K, et al. Current trends in 
epidemiology and clinical features of thromboangiitis oblit-
erans in Japan. Circ J 2020; 84: 1786-96.

 4) Morioka Y. Diseases that disappear without knowing the 
cause. J Jpn Coll Angiol, News letter, 2020; 36: 3-4. (in 
Japanese)

 5) Iwai T, Matsui Y, Homma K, et al. Oral bacterial induced 
arterial and venous thrombus in rats: pathological and im-
munological studies. Clin Exp Dent Res 2019; 5: 1-8. DOI: 
10.1002/cre2.215

 6) Iwai T, Matsui Y, Homma K, et al. Pathological and immu-
nological differences of arterial thrombi and wall caused by 
three different periodontal bacteria injections in rat models 
and proposals on the pathogeneses of vascular diseases. Clin 
Exp Dent Res 2021; 7: 1-10. DOI: 10.1002/cre2.391

 7) Homma K, Kagayama T, Koizumi S, et al. Venous ultrasound 
study of recent Buerger’s disease patients. Jpn J Phlebol 
2019; 30: 295-8. doi: 107134/phlebol.19-06

 8) Shionoya G. Diagnosis. In: Shionoya G ed. Buerger’s Disease: 
Pathology, Diagnosis and Treatment. 1st edition. Nagoya: 
Univ. of Nagoya Press, 1990: 189-98

 9) Tanaka K. Pathology and pathogenesis of Buerger’s disease. 
Int J Cardiol 1998; 66 Suppl 1: S237-42.

10) Ohneda G, Yoshida Y, Suzuki K, et al. Pathological study 
on Buerger disease. Annual reports on Buerger disease from 
Ministry of Health, Japan 1975; 47-54. (in Japanese)

11) Kayssi A, Rogers LC, Neville RF. General considerations 
of diabetic foot ulcers. In: Sidawy AN, Perler BA eds. 
Rutherford’s Vascular Surgery and Endovascular Therapy 
9th edition. Philadelphia: Elsevier, 2019, 1514-26

12) Olin JW. Thromboangiitis obliterans (Buerger’s disease). N 
Engl J Med 2000; 343: 864-9.

13) Nakano K, Nemoto H, Nomura R, et al. Detection of 
oral bacteria in cardiovascular specimens. Oral Microbiol 
Immunol 2009; 24: 64-8.

14) Seymour GJ, Ford PJ, Cullinan MP, et al. Relationship 
between periodontal infections and systemic disease. Clin 
Microbiol Infect 2007; 13 Suppl 4: 3-10.

15) Figuero E, Sanchez-Beltran M, Cuesta-Frechoso S, et al. 
Detection of periodontal bacteria in atheromatous plaque 
by nested polymerase chain reaction. J Periodontol 2011; 82: 
1469-77.

16) Ishikawa K, Mishima K. Summarized reports. Annual re-
ports on Buerger disease from the Ministry of Health, Japan 
1975: 1-2. (in Japanese)

17) Gore I, Burrow S. A reconsideration of the pathogenesis of 
Buerger’s disease. Am J Clin Pathol 1958; 29: 319-30.

18) Wessler S, Ming SC, Gurewich V, et al. A critical evaluation 
of thromboangiitis obliterans. The case against Buerger’s 
disease. N Engl J Med 1960; 262: 1149-62.

19) McKusick VA, Harris WS, Ottesen OE, et al. Buerger’s dis-
ease: a distinct clinical and pathological entity. JAMA 1962; 
181: 5-12.

20) Penn MS, Chisolm GM. Relation between lipopolysaccha-
ride-induced endothelial cell injury and entry of macromol-
ecules into the rat aorta in vivo. Circ Res 1991; 68: 1259-69.

21) Yee SB, Hanumegowda UM, Copple BL, et al. Endothelial 
cell injury and coagulation system activation during syner-

https://doi.org/10.1007/s10016-005-9436-2
https://doi.org/10.1007/s10016-005-9436-2
https://doi.org/10.1007/s10016-005-9436-2
https://doi.org/10.1253/circj.CJ-19-1165
https://doi.org/10.1253/circj.CJ-19-1165
https://doi.org/10.1253/circj.CJ-19-1165
https://doi.org/10.1002/cre2.215
https://doi.org/10.1002/cre2.215
https://doi.org/10.1002/cre2.215
https://doi.org/10.1002/cre2.215
https://doi.org/10.1002/cre2.391
https://doi.org/10.1002/cre2.391
https://doi.org/10.1002/cre2.391
https://doi.org/10.1002/cre2.391
https://doi.org/10.1002/cre2.391
https://doi.org/10.7134/phlebol.19-06
https://doi.org/10.7134/phlebol.19-06
https://doi.org/10.7134/phlebol.19-06
https://doi.org/10.1016/S0167-5273(98)00174-0
https://doi.org/10.1016/S0167-5273(98)00174-0
https://doi.org/10.1056/NEJM200009213431207
https://doi.org/10.1056/NEJM200009213431207
https://doi.org/10.1111/j.1399-302X.2008.00479.x
https://doi.org/10.1111/j.1399-302X.2008.00479.x
https://doi.org/10.1111/j.1399-302X.2008.00479.x
https://doi.org/10.1111/j.1469-0691.2007.01798.x
https://doi.org/10.1111/j.1469-0691.2007.01798.x
https://doi.org/10.1111/j.1469-0691.2007.01798.x
https://doi.org/10.1902/jop.2011.100719
https://doi.org/10.1902/jop.2011.100719
https://doi.org/10.1902/jop.2011.100719
https://doi.org/10.1902/jop.2011.100719
https://doi.org/10.1093/ajcp/29.4.319
https://doi.org/10.1093/ajcp/29.4.319
https://doi.org/10.1056/NEJM196006092622301
https://doi.org/10.1056/NEJM196006092622301
https://doi.org/10.1056/NEJM196006092622301
https://doi.org/10.1001/jama.1962.03050270007002
https://doi.org/10.1001/jama.1962.03050270007002
https://doi.org/10.1001/jama.1962.03050270007002
https://doi.org/10.1161/01.RES.68.5.1259
https://doi.org/10.1161/01.RES.68.5.1259
https://doi.org/10.1161/01.RES.68.5.1259
https://doi.org/10.1093/toxsci/kfg106
https://doi.org/10.1093/toxsci/kfg106


36 Annals of Vascular Diseases Vol. 15, No. 1 (2022)

Iwai T, et al.

gistic hepatotoxicity from monocrotaline and bacterial lipo-
polysaccharide coexposure. Toxicol Sci 2003; 74: 203-14.

22) Li X, Kolltveit K, Tronstad L, et al. Systemic diseases caused 
by oral infection. Clin Microbiol Rev 2000; 13: 547-58.

23) Garcia RI, Henshaw MM, Krali EA. Relationship between 
periodontal disease and systemic health. Periodontology 
2000; 25: 21-36.

24) Inoue Y, Hatanaka K, Yamamoto T, et al. Reference values of 

periodontal inflamed surface area as a clinical index deter-
mined by a multicenter retrospective observation study. Jap 
J of Periodontol 2019; 61: 159-67. (in Japanese with English 
abstract)

25) Sessa R, Pietro MD, Filardo S, et al. Infectious burden and 
atherosclerosis: a clinical issue. World J Clin Cases 2014; 2: 
240-9. DOI: 10.12998/wjcc.v2.i7.240

https://doi.org/10.1093/toxsci/kfg106
https://doi.org/10.1093/toxsci/kfg106
https://doi.org/10.1128/CMR.13.4.547
https://doi.org/10.1128/CMR.13.4.547
https://doi.org/10.1034/j.1600-0757.2001.22250103.x
https://doi.org/10.1034/j.1600-0757.2001.22250103.x
https://doi.org/10.1034/j.1600-0757.2001.22250103.x
https://doi.org/10.2329/perio.61.159
https://doi.org/10.2329/perio.61.159
https://doi.org/10.2329/perio.61.159
https://doi.org/10.2329/perio.61.159
https://doi.org/10.2329/perio.61.159
https://doi.org/10.12998/wjcc.v2.i7.240
https://doi.org/10.12998/wjcc.v2.i7.240
https://doi.org/10.12998/wjcc.v2.i7.240

