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ABSTRACT

Introduction / Background: Buerger's disease is a systemic vasculitis of unknown etiology, strongly associated with
tobacco abuse worldwide. Buerger described Thromboangiitis obliterans (TAO) in 1908. High prevalence is found in
Asian / Middle East countries. The survival rate of TAO is almost 90%. Presently, total abstinence from tobacco is the
mainstay of treatment.

Aim: To determine the incidence, progression, etiology, impact of seasonal variations on admission, as well as,
presentations,and treatment outcomes at our tertiary health care hospital in Uttarakhand region.

Materials: Patients of Buerger's disease admitted to our Institute during January 2015 to December 2019, were included
in this study.

Methods: Retrospective analysis and study of 142 patients of Buerger's disease admitted at our institute.

Results: Most patients were males (97 %), with mean age 38.6 years. The incidence & total TAO admission were overall
decreasing during these years. Trends showed that eighty two (58%) patients were admitted between months of
November to February (cold weather), while least in summers (15%). More than 50% were severe smokers (>30 bidi /
cigarette per day).Paininlimbs was present in 77.4% cases. Major amputations were done in (12) 8% cases, while digital
/ finger / forefoot amputations in 31.69% / 3.52% / 10.58.% cases respectively. Lumbar sympathectomy was done in
twelve cases. The median requirement of analgesic (opioids) by intravenous & oral route was 10 & 12 doses initially, &
meanVAS score onday-1,5& 10was 6.4,4.1 & 2.9 respectively.

Conclusion: We conclude that incidence of TAO overall shows a decreasing trend, with better health practices.
Admissions peak in the cold season, along with complaints related to painful / ulcerated limbs, with a strong association

with tobacco abuse. Complete stopping of tobacco can halt further progression of TAO.

INTRODUCTION/REVIEW OF LITERATURE:

Buerger's disease or Thromboangiitis obliterans (TAO). is a
non-atherosclerotic, segmental, inflammatory occlusive
disease of small and medium sized arteries and veins, usually
involving the extremities.' Besides limb vessels, TAO can also
affect cerebrovascular, gastrointestinal & renal arteries as
well.” Thrombosis & recanalisation of involved vessels may
also be seen along with.

TAO usually affects young males commonly below 45 years of
age, with the habit of tobacco use in any form. Initially,
incidence was less than 1% in females, but an increasing
prevalence among females has been reported in different
countries.’ There was no difference in disease characteristics
& prognosis between the male & female patients affected.’
The prevalence of Buerger's disease in peripheral arterial
disease (PAD) patients varies as 0.5 to 5.6% in Western
countries. The Indian subcontinent comes in the high
prevalence region (45 to 63%),° while Jews of Ashkenazi
ancestry in Israel have ~80% prevalence. This variation may
be due to variability in diagnostic criteria.’

TAO starts with ischaemia of distal small vessels of upper &
lower limbs. Very rarely large arteries may also be affected
without occlusive disease of small vessels.” So, treatment of
TAO is necessary as soon as possible, otherwise it may result
in degraded quality of life,and social problems.

AIMS, MATERIAL & METHODS :

We aim to outline the epidemiology, progression, etiology,
impact of seasonal variations, presentations and treatment
outcomes, with follow up of cases of Buerger's disease at our

tertiary health care hospital in this hilly region of Uttarakhand.

Appropriate informed and written consent taken from
patients included in this study. Appropriate documentation of
all cases done and preserved. Appropriate Ethical Clearance
sought from Institutional Ethical Committee / IRB. Google
(Office Suite / Drive) (google.com/drive) used for data
analysis, tabulation, manipulation, interpretation, graphing &
charting, with results as observation numbers / percentages,
statistical analyses and relevant comparisons. No conflict of
interests; No source of support / funding. The content of this
article was expressly written by the authorslisted.

This retrospective study was carried out on all the patients
with clinical diagnosis of Buerger's disease admitted under
department of surgery at HNB Base Teaching Hospital &
VCSGGMS&RI, Srinagar, Uttarakhand (India) during January-
2015toDecember-2019. Atotalnumber of 311 patients of PVD
attended the institution, in OPD / Emergency. Of them, 142
patients of Buerger's disease required institutional indoor
treatment.

Detailed history taking, including tobacco abuse & clinical
examination including peripheral pulses, along with previous
treatment modes & other relevant data regarding the
admitted Buerger's disease patient in ward were recorded &
collected. The Shionoya clinical criteria was used for
diagnosis of Buerger's disease. It includes five criteria, which
consists of (i)- Onset of disease before age of fifty years, (ii)-
Presence of smocking history, (iii)- Absence of atherosclerotic
risk factors, (iv)- Infrapopliteal arterial occlusions, (v)-Either
upper limb involvements or phlebitis migrans.
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All the patients were subjected to routine investigations,
including X-rays of the involved limbs. Color Doppler
ultrasound of both the involved extremities was performed to
confirm the diagnosis of TAO. Arteriography of limbs was
already done by some patients, with typical presence of
collaterals & abrupt occlusion in distal extremities.

Exclusion criteria were atherosclerosis, hypertension,
diabetes mellitus, ischaemic heart disease, arterial
thrombosis due to trauma, hypercoagulable state, or collagen
diseases such as Systemic lupus erythematosus (SLE) &
Scleroderma.

Uncomplicated cases were managed by counseling and
stopping abuse of tobacco in any form & continuing medical
treatment till they become free from disease symptoms. For
complicated cases (ulcer / gangrenous limbs) , a third
generation cephalosporin antibiotic along with metronidazole
& amikacin was infused intravenously till patients became
afebrile in the perioperative period. In all cases of Buerger's
disease, opioids (inj. Tramadol 50-100mg/dose) analgesics
were used intravenously followed by oral analgesics after

admission. Pain was measured by VAS (visual analogue
scale),with scores ranging from O to 10.

The patients were followed-up monthly for three months,
followed by three monthly till one year after discharge from
hospital. Patients having complications were admitted to the
ward and managed accordingly.

RESULTS:

Out of one hundred forty two patients of Buerger's disease,
138 (97%) were males and only 4 (3%) females.The incidence
of newly diagnosed TAO in each year in this five year duration
(2015 to 2019) was 22 (84.6%) ,27 (81.8%), 24 (80%), 25
(89.2%) and 21 (84%) respectively. Already previously
diagnosed and undergoing treatment cases of TAO were also
admitted due to disease aggravation as follows : [2015; 4
(15.3%),2016;6 (18.1%),2017;6 (20%),2018;3 (10.7%),2019;
4 (16%]. Therefore, in 2015, total TAO patients admission was
26, while in upcoming years 2016,2017,2018 & 2019 were 33,
30, 28 & 25 respectively. They were in the age group between
20-56 years with mean age 38.6 years. Most of them were in
the range of 26 to 50 years of age in both sexes. (Table-1).

Table #1 : Demography / Epidemiology, Incidence, Progression (yearly; January 2015 To December 2019):

Year/ |Newly Alre Total Male(IM) Female(F Both
admis |diagnosed |ady TAO <25yrs |26- >50yrs |Total |<25yrs |26- >50yrs |Total |M+F
sion TAO treated |patients 50yrs (M) 50yrs )
/sex TAO admissi

on
2015 |22(84.62%)|4(15.38%)|26 2 23 1 26 0 0 0 0 26
2016 |27(81.82%)|6(18.18%)|33 3 26 3 32 0 0 1 1 33
2017 |24(80%) |6(20%) |30 3 26 1 30 0 0 0 0 30
2018 |25(89.28%)|3(10.72%)|28 2 21 4 27 0 1 0 1 28
2019 |21(84%) |4(16%) |25 4 16 3 23 0 2 0 2 25
Overall| 106 36 142 14 112 12 138 0 3 1 4 142

138 4

In this current study, it was observed that most of the TAO
patients [82 (58%)] were admitted from November to
February (cold season), of which 62 patients were new
admission while 20 old (already treated TAO). It was also seen
that about 15% TAO patients admission were in summers
(March to June) while 27% in the rainy season (July to
October) (Table-2).

Table #2 : SeasonalVariation:

S.No |Month Season |Total Newly |Already
/weather| TAO diagnos |treated
patients (ed TAO |(known
admissi |patients |case
on TAO
Patients)
1. November - |Winter  [82(87.74 |62(58.49 |20(55.55
February (Cold %) %) %)
weather)
2. March - June|Summer |22(15.49 [16(15.09 |6(16.66
%) %) %)
3. July - Rainy 38(26.76 |28(26.41 [10(27.77
October %) %) %)
Total 142 106 36
a0
Seasonal Variations in TAD admissions
L]
B vew W Recuren
i} °

History of smoking was present in all the patients suffering
from TAO. Some patients also had a history of use of tobacco in
the form of quid & nicotine patches. In this study, about 35% of
patients had a smoking history of 11 to 15 years duration,
|

while 28% had more than 20 years.In about 7% of patients, the
duration of smoking was 1 to 5 years only.(Table-3).It was also
observed that 51.4% patients were severe/heavy smokers
(>30 bidi/cigarette/day) while 38% mild smokers (<20 bidi/
cigarette/day) (Table-4).

Table #3 : Duration Of Smoking (years):

S.No.|Duration of smoking |No. of cases |Percentage(%)
(Years)
1 1-5years 10 7.04%
2. 6-10years 14 9.86%
3. 11-15 years 50 35.21%
4. 16-20 years 28 19.72%
5. >20years 40 28.17%
Total 142 100
g :_ Smoking history / duration
E - B Curmtion [yearnm)
§

=20 years

o i 20 30 40 80

Table #4 : Frequency, Type & Number Of Bidi / Cigarette
Smoking:

S.No |[Frequency/Ty|No.of No. of TAO|Percentag
pe of smoking|Bidi/Ciga |patients |e(%)
rette /day
1. Mild <20 55 38.74
2. Moderate 21-30 14 9.86
3. Severe(Heavy) |>30 73 51.40
Total 142 100
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Smoking Frequency

The main complaints of these patients were pain, gangrene,
ulcer formation & color changes in limbs; alone or
combinations of these. Pain with burning in limbs was present
in more than 75% of patients while intermittent claudication
(pain in lower limb on walking) in 65% cases. Rest pain was
present only in 40% TAO patients on admission. Color
changes inlimbs were seen in about 26% of cases only.

Digital ulcer / gangrene was seen in about 63% cases while
forefoot gangrene was frankly seen in 10.5% cases at the time
of presentation in the hospital. Superficial phlebitis was also
seen in 12 (8.4%) cases while upper limb complaints related
to TAO was seen in about 7% cases. Anterior tibial artery
(ATA) & Posterior tibial artery (PTA) pulsations were absent in
41.54% and 37.32% patients respectively. Ulnar artery (UA)
pulsations were also absent in 13.38% cases overall.

We started treatment initially with use of analgesics (Opioids)
by intravenous (IV) & oral route for pain control & assessment
with use of VAS score. Antibiotic prophylaxis was also started
to prevent infection either by oral or IV route in those TAO
patients having ulcer or gangrene. Drugs like aspirin,
clopidogrel (antiplatelet), pentoxifylline (hemorrheologic
agents), calcium channel blockers (nifedipine), cilostazol
(antiplatelet & vasodilator), isoxsuprine (vasodilator),
atorvastatin (statins), antidepressant & steroids were used in
different combinations along with absolute abstinence from
use of tobacco.

In this present study, out of 142 TAO cases, 12 cases underwent
major amputations (8%), while 45 (31.69%) for digital
amputations. Disarticulation of digits / toes was also done in
10.56% cases. Finger amputations were done in 5 (3.52%)
while hand amputation in 2 (1.49%) cases only. Forefoot
amputations were done in 10.58.% cases for gangrene. Redo
amputations were done in at least 18.30% of cases also for
further progression of gangrene proximally after first
amputation. Lumbar sympathectomy was attempted in twelve
cases with not much improvement in clinical symptoms.

Table #5 : Principal Complaints:

S.No.|Clinical features Number Of Percentag

(Symptoms & Signs) TAO Patients/ |e (%)
Total

1. Pain & burning on feet / |110 17.46%
legs

2. Intermittent claudication |92 64.78%

3. Rest pain 58 40.84%

4. Color changes in limbs |37 26.05%

5. Digital Ulcer / gangrene |90 63.38%

6. Forefoot gangrene 15 10.58%

7. Superficial phlebitis 12 8.45%

8. Upper limb 10 7.04%
involvement/features

DISCUSSION:

As the thromboangiitis obliterans (TAO) affects more of the
young brigade of our society, it creates a huge economic
burden as well as social morbidity to a family as well as to the
growing nation. So, early diagnosis, disease prevention &
aggressive treatment become essential to prevent further
morbidity & mortality.

Males are usually affected more than females, as has been
reported in ours as well as in most other studies.’In our study,
only 3% of patients were females, while in other recent
studies, proportion of females affected with Buergers's

disease ranges between 11% & 23%.° Only two female
patients with smoking habits suffering from Buerger's disease
have been reported by Njo KT & Smit AJ in 1996. Further,
Buerger's disease incidence is increasing in women as shown
insome studies (Yorukogluy,1993).""

In this study, the mean age of presentation was 38.6 years,
while in a Japanese study 36.8 years was reported. Most of the
patients were in the range of 26 to 50 years of age in our study,
while in others, 20-65 years with mean age of 39 year has been
reported.

In this study, incidence of TAO was more or less increased
initially as in 2015 & 2016 as 22(84.6%) &,27(81.8%) cases
respectively, but decreased in 2019 as 21(84%) cases. Similar
pattern of admission in old treated cases of TAO due to
disease aggravation was also seen. In a study done by
Laohapensang K, between 1988 & 1995, at least 23 new, while
52 due to disease exacerbation cases of buerger's disease
were admitted, whereas between 1996 & 2002, the respective
admission number dropped to 18 & 15 only. so there was a
decrease in incidence of buerger's disease in North Thailand
also””. Matsushita M et al. also reported 46 & 12 new TAO
admissions, while admissions due to disease exacerbation
were 44 & 24 during study period 1985 to 1989 & 1990 to 1996
respectively.” The new admissions as well as those due to
disease aggravation appear to be more or less decreasing in
number along with total TAO admission in our hospital.

Impact of seasonal variations on TAO admission was also seen
in our study. We have seen that ~58% TAO patients were
admitted in cold weather, while 15% in summer & 27% in the
rainy season. A study conducted by Laohapensang K during
1987 to 2002, also reported the effect of seasonal variation on
TAO admission. He reported at least 52% TAO admissions
took place in cold while 11.6% during summer & 34.6%
during rainy season."So more number of TAO patients were
admitted in winter & less in summer. It is probably due to
intense stimulation of vasospasm of medium & small size
vessels of both limbs in cold weather while tendency of
vasospasm is decreased (diminished) in warm weather.

In our study, more than one third TAO patients (35%) had the
smocking history since 11 to 15 years while 28% for over 20
years duration. Mills JL (1987) & Shionoya S (1995) also
observed the link between heavy smoking & Buerger's
disease in their study.®'* Starting smoking again after quitting
smoking may also provoke the new flare up of the disease. So
a firm relationship between smoking & pathogenesis of TAO
has been established. In our study, most of the patients also
had a history of use of tobacco in the form of quid, or nicotine
patches. So smokeless tobacco may also contribute to the
development of Buerger's disease.'” Smoking causes
vasoconstriction, increased endothelial cell denudation &
turnover. It also increases platelet aggregation &
adhesiveness, with effects on coagulation, like increased
blood viscosity & fibrinogen level.” So all these contribute to
limb ischaemia. This further establishes the role of smoking in
progression of TAO.

TAO may be seen in non-smokers also, which possibly may be
due to stimulating factors, such as frostbite, cold & abuse of
sympathomimetic drugs.”® Cannabis abuse is also more
common in India and may result in “cannabis arteritis”. The
clinical features of this are very similar to Buerger's disease
but the reported differences in pathological lesions are not
very convincing.”

Lower limbs involvement or distal arterial involvement was
more commonly present in this study. Proximal arterial
involvement is rarely present. Thrombophlebitis was also
seenin this study.It is usually of migratory type & runs parallel
to arterial disease activity. There are no specific biomarkers
for TAO.” Inflammatory markers such as C-reactive protein
|
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(CRP) are usually not correlating with disease activity. Biopsy
can be performed without endangering the limb or if an
amputation is performed.

Since pain was present in at least three-fourths of patients as
the initial complaint, which was usually ischemic or
neuropathic pain of high intensity, pain relief was started first
in this study. We have used opioid analgesics by intravenous
as well as oral route after admission in this study. Pain was
measured by VAS (visual analogue scale), a score of
integrated numbers ranging from 0 to 10. The median
requirement of analgesic by parenteral (I.V.) as well as oral
route was 10 & 12 doses initially. It was observed that the mean
value for pain assessment by VAS score on day-1, 5 & 10 was
6.4,4.1 & 2.9 after admission overall.

Further, antiplatelet drugs (aspirin & clopidogrel) in
Buerger's disease patients may helps in relief to some extent,
despite no proven evidence for their wide usage.” In this
present study, we have used steroids (prednisolone), which
played a role in decreasing inflammation around ulcer & also
pain relief. But various other studies suggest there is no
proven evidence for use of steroids (immunosuppressant) in
TAO.”

In this current study, more than fifty percent patients
underwent minor amputations, while 8% major ones,
probably due to very delayed presentations at the hospital in
this circuitous mountain region. In a study conducted by
Takashi Ohta™ , they reported out of 118 patients, 13 (11%)
underwent for major lower limb amputation, 33 (28%) for foot
/ toe, 12 (10%) for finger & 1 (1%) for hand amputation, after
the onset of the disease. Redo amputations were done in at
least 18.30% of cases for treating further progression of
gangrene proximally after the firstamputation.

We have found some improvement after doing lumbar
sympathectomy in 8% cases in view of healing of ischaemic
ulcer in this study. But few studies suggest that surgical
sympathectomy seems to be dependent on smoking
cessation.”

CONCLUSION:

Ultimately, here we conclude that incidence of TAO admission
is more or less on a decreasing trend nowadays, along with
total Buerger's disease admission during these years, with
peak admission in cold followed by rainy weather. We have
seen a strong association between tobacco abuse & disease
progression. Nowadays , because incidence of smoking is
increasing in females worldwide including India, we have
also seen female TAO cases in this study. Increased number of
amputations for gangrene may be due to delayed
presentation. Presently there is no single particular treatment
available with excellent results so far, but complete cessation
of tobacco will definitely be a boon for almost all the sufferers
of TAO.
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Bbbreviations
[Symbols:==x~+Y1 = —=§[oVA7]

Ant.—Anterior Post.—Posterior

ATA - Anterior tibial artery I.V.—Intravenous

PVD - Peripheral Vascular Disease PTA — Posterior Tibial
Artery

TAO- Thromboangiitis obliterans VAS — Visual Analogue
Scale

CRP - C-reactive protein (CE)CT- (Contrast Enhanced)
Computed Tomography

|

HPE - Histo-Pathological Examination Sex — M: Males; F:
Females

VCSGGMS&RI — Veer Chandra Singh Garhwali Government
Medical Sciences & Research Institute (UT)
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