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Abstract:

In surgical practice management of vascular injuries are

challenging. Vascular injuries are well addressed in

developed countries but there is scarcity of vascular

surgeons in developing countries like us and a large

number of victims fail to reach specialist in time with

consequent loss of limbs or lives. To observe the pattern

and outcome of management of vascular injury in a

developing country this retrospective study was

conducted at the department of vascular surgery, National

Institute of Cardiovascular Diseases (NICVD), Dhaka,

Bangladesh. All patients with vascular injury arrived alive

were included in the study. Date in terms of age, sex,

cause of injury, segment of vessel involved, associated

injuries, time elapsed after injury, vascular procedures

done and postoperative complications were taken from

records of the department and were analyzed.  Out of

2174 patients with vascular injury 11 patients died at

resuscitation & 52 did not come back after referral to

other hospitals for management of associated injuries.

Most of the patients were young male & road traffic

accidents was the most common cause (91.50%). Majority

(53.60%) of the patients presented after 6 hours. Majority

of the cases lower limb vessels were injured (64.05%).

Among the associated injuries combine orthopedic &

soft tissue injuries were most common (60.58%). Among

the vascular procedures antilogous venous graft (42.39%)

followed by end to end anastomosis (27.79%) were in

majority of the cases. In case of extremity vascular injury

limb amputation rate was 35.40%. This morbidity can be

reduced by improvement of road safely measures,

encouraging doctors to vascular surgery specialty and

effective training of orthopedic & general surgeons in

the management of extremity vascular injury till the

availability of vascular surgeons for provision of vascular

services in remote areas.
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Introduction:

Injury is the leading cause of death and disability in the
first four decades of life and is the third most common
cause of death overall. Among the causes of injury road
traffic accidents (RTA) are commonest1. In case of

polytrauma about 10% patients have associated vascular
injury and these causes significant mortality & morbidity.
Major uncontrolled bleeding is an important cause of
preventable death in trauma victims. Peripheral arterial
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injuries are approximately 40-75% of all vascular injury.
Risk factors, diagnosis and management of vascular
injury depends on the vessel involved. A high degree of
suspicion of vascular injury with early diagnosis &
intervention are important for optimum outcome.2-4

Trauma including vascular injury is a national health
problem in developing countries like us due to limited
resource facilities with inadequate emergency health care
services. Vascular injury are frequently associated with
orthopedic & complex soft tissue injury. A surgeon have
to be prepared to asses these urgently and decides the
best management option depending on the individual
patients condition.5-7

In the field of surgery vascular injury comprises one of
the most fascinating conditions. Vascular surgeon’s arc
trained in the management of diseases affecting all parts
of the vascular system except that of the heart & its
vessels and the brain. Previously vascular surgery was
a field within general surgery but now it is considered a
specialty on its own right. But with limited resource
facilities in developing countries and in areas & situations
lacking the availability of vascular surgeons to deal with
emergency cases of vascular injury in extremities & or
the abdomen to save the life and limbs of patients- the
general as well as orthopedic surgeons need to have an
adequate training and good expertise in vascular
surgcry.8.9

Methods:

This retrospective study was done at the department of
vascular surgery, National Institute of Cardiovascular
Diseases (NICVD), Dhaka, Bangladesh from July 2017
to September 2018. Consecutive 2174 patients with
vascular injury either isolated or associated with other
injury presented in the emergency or outpatient
department of the vascular surgery were included in this
study; brought dead patients with vascular injury were
excluded from the study.

Information’s regarding age & sex of patients, cause of
injury, time elapsed after injury, site & type of vascular
injury, associated injury, treatment done and result of
treatment including limb salvage & complication if any
were recorded from patients file, ward, operation theatre
& intensive care unit registers.

Patients with extremity vascular injury whose limbs were
viable (warm, positive distal pulses, >90% oxygen
saturation and intact neurological signs) with repairable
soft tissues and skeletal injuries were considered
salvaged. Patients with associated head injury or major
orthopedic injury of extremity with unstable wounds were

referred to other hospitals for neurocare and stabilization
of fracture & or dislocation site first. Patients with extremity
vascular injury with acute abdomen were also referred to
other hospitals for management of acute abdomen first.
Data were entered into a computer and data tile was
constructed. Data were decribed as percentage (%) &
mean±SD (standard deviation) as appropriate.

Results:

Out of 2174 patients of vascular injury of this study, 11
patients died during resuscitation and in 442 cases
advised amputation of affected portion of extremity at
presentation. 167 patients were referred to other hospitals
for management of associated injuries as a priority basis
and from them 115 patients came back for vascular injury
management after treatment of associated injuries, it was
advised amputation of affected part of limb in 39 cases of
returned patients. But the treatment modality & outcome
of rest 52 patients those not came back were lacking.
Vascular procedures were done in total 1630 patients.

Age of the patients ranged from 03 — 83 years with mean
age of 36.77±9.86 years. Majority (69.30%) of the patients
were in the age group of 26 to 45 years. 93.20% of the
patients were male & 6.80% were female. Road traffic
accidents was the most common (91.50%) cause of
vascular injury followed by assault (5.50%). 46.40%
patients presented within 6 hours & 53.60% patients
presented after 6 hours following injury (Table I).

In 64.05% cases lower limb, 35.45% cases upper limb,
00.30% cases abdominal and 00.20% cases neck
vessels were involved (Table II). In 2148(98.80%) cases
had associated injuries. Among the associated injuries
majority (60.58%) were combined orthopedic & soft tissue
injury (Table III). Time elapsed from injury to vascular
procedures were 6 hours or less in 44.17% cases &
more than 6 hours in 55.83% cases (Table IV). Among
the vascular procedures end to end anastomosis in
27.79%, autologous vein interposition/patch in 42.39%,
PTFE graft in 03.57%, ligation of bleeding vessels in
22.79% and vessel release in 3.46% cases were done
(Table V). In patients with associated injuries of limb
veins venous repair was done for popliteal, femoral and
subclavian veins: rest of the veins were ligated.
Fasciotomy were done in 37.45% (610) cases. Following
vascular procedures- 548 (33.62%) patients developed
postoperative complications (Table VI). In 265 patients’
amputation were advised after vascular procedures due
to failed repair, graft thrombosis, sepsis, renal failure &
inadequate soft tissue coverage. In case of extremity
vascular injury total 746 (35.40%) patients were advised
for amputation with limb salvage rate of 64.60%.
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Table-I

Base line characteristics of study patients (N=2174).

Variables Number of Patients Percentage

Age (in years)

<15 71 03.30
16 - 25 331 15.20
26 - 35 805 37.00
36 - 45 703 32.30
46 - 55 176 08.10
56 - 65 45 02.10
>65 43 02.00
Mean± SD
Range

Sex
Male 2026 93.20
Female 148 06.80

Cause of injury
RTA
Assault 1990 91.50

Industrial accidents 120 05.50
Explosive 43 02.00
latrogenic 15 00.70

6 00.30
Time elapsed to
reach hospital after
 injury (in hours)
< 6 1009
> 6 1165 46.40

53.60

SD Standard deviation, RTA= Road traffic accident.

Table-II

Segments of vessel involved (N2 174).

Variables Number of Patients Percentage

Upper limbs 771 35.45

Subclavian 61 02.80
Axillary 24 01.10
Brachial 245 11.25
Radial/Ulnar 441 20.30
Lower Limbs 1390 6405
Femoral 339 15.60
Popliteal 685 31.50
Anterior Tibial/ 366 16.95
Posterior tibial
Abdominal (Combined 9 00.30
intra & retroperitoneal)
Neck vessels 4 00.20

Table-III

Associated injuries among the study

population (n=2148)

Injury Type Number of Percentage

Patients

Orthopedic injury (Fracture/dislocation) 54 02.50

Soft tissue (Muscle & or tendon) injury 378 17.60

Orthopedic + Soft tissue injury 1331 60.58

Nerve injury 337 15.70

Abdominal organs 6 00.30

Head injury 72 03.32

Table-IV

Time elapsed from injury to vascular

procedures (n-1630)

Injury Time Number of Patients Percentage

< 06 720 44.17

07-12 436 26.76
13-24 362 22.25
> 24 112 06.82

Table-V

Vascular procedures done (n=1630)

Procedure Number of Percentage

Patients

End to end anastomosis 453 27.79

Autologous vein interposition/patch 691 42.39

PTFE graft 58 03.57

Ligation of bleeding vessel 371 22.79

Vessel release 56 03.46

Table-VI

Postoperative complications after vascular procedure

(n=548).

Complications Number of Percentage
Patients

Wound infection 452 82.48

Compartment syndrome 09 01.64

Graft thrombosis 47 08.58

Hemorrhage 17 03.10

Renal failure 13 02.37

Respiratory failure 07 01.28

Cerebrovascular accident 03 00.55
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Discussion

Vascular trauma involves injury to artery or vein or both.
Among the vascular injuries arterial injury are more
challenging condition in surgical practice. Venous injuries
can cause bleeding profusely & may be complicated by
air embolism particularly when the central veins are
involved. Thin wall of veins make them difficult to handle.
Control of hemorrhage and restoration of perfusion are
key to the resolution of vascular injury. When patients fail
to reach the specialist in time many of them end up with
losing limbs or livcs.10,11

Vascular surgery is a specialty of surgery in which
diseases of the vascular system are managed by medical
therapy, catheter procedures and surgical reconstruction.
As many as 50% of patients with vascular disease present
urgently or as an emergency and in the past often been
managed by general surgeons. Training programs in
vascular surgery are slightly different in different parts of
the world ranging from 1-6 years.9  In Bangladesh post
graduate students in general surgery as well as some
other specialties like orthopedic & plastic surgery are
either not exposed or if exposed then only for a relatively
short time (1-3 months) to vascular surgery training. This
period is very short for the candidate to grasp the decision-
making and technical skill of vascular surgery.

It is needed to focus on common emergencies like acute
limb ischemia due to vascular injury as well as abdominal
vascular injuries. All trauma surgeons should be able to
make an early diagnosis of ‘vascular injuries on clinical
bases, order and use bed-side procedures like portable
Doppler examination, start an effective initial
management to stop bleeding, treat shock and stabilize
fractures &/or dislocations and initiate definitive
management to repair the vessels or if not capable to do
so then refer the patient to a vascular surgical centre as
soon as possible.9

In our study it shows vascular injury occurred mostly in
male young persons. It is because male young persons
are more active and mobile in the society. Similar results
were found in other studies.10.12.13 In majority of the cases
vascular injury was caused by RTA. This finding is
consistent with some studies24.14 but not with some other
studies 3.5.15 in western world. Higher percentage of
patients with RTA in our study reflects increased
mobilization of people by the use of vehicle with the pace
of industrialization and urbanization in the developing
economy of the country. Relatively more cases with
assault in western countries coincide with the level of
domestic and civil violence’s of those countries. In our
study lower limb vessels injury was more common in

comparison to upper limb or abdominal vessels. Among
the lower limb vessels political artery injury was the most
common site of injury. These findings are consistent with
some similar studies. Among the associated injuries
orthopedic & soft tissues injuries were most common
as it showed in some other studies. Associated injuries
are important factors for the outcome specially rate of
amputation (in case of limb vessel injury) & mortality of
vascular trauma victims. Majority of the patients presented
after the golden period of six hours following trauma, so
vascular procedures were done after 6 hours in majority
of the cases. This finding is consistent with some studies)
Time of presentation is an important prognostic marker
of limb salvage and overall survival. Again vascular
procedures were not done immediately after arrival at
the hospital due to referral of some patients to other
hospitals because of unavailability of orthopedic, neuro
& general surgeons for stabilization of associated major
fractures and management of life saving conditions like
acute abdomen &/or head injuries as priority basis. These
reflects countrywide hick of availability of effective
ambulatory services, vascular expertise and trauma team
with consequent deficiencies in trauma management.
Our study hospital is a tertiary level hospital for vascular
care but here there is no trauma team.

Satisfactory outcomes after trauma require the practiced,
coordinated action of doctors from different specialties,
nurses & radiographers. A team approach is required to
achieve smooth resuscitation. The trauma team should
have a leader responsibly for co-ordination and at least
one member should be a trained general surgeon.

Among the vascular procedures autologous reverse vein
graft were in majority of the cases followed by end to end
anastomosis. This finding is consistent with some
studies. Number of patients needed fasciotomy in our
study is consistent with some other studies. Prophylactic
ally fasciotomy should be done in patients with delayed
presentation & low threshold for the procedure to reduce
the risk of adverse limb outcomes. In patients with delayed
fasciotomics had double the rate of major amputation
and threefold the rate of mortality. Following vascular
procedures 33.62% patients developed post-operative
complications. Among the complications wound infection
was commonest followed by graft thrombosis,
hemorrhage, renal failure, compartment syndrome,
respiratory failure & ccrcbrovascular accidents. These
findings also mimics with an another study.

In case of extremity vascular injury limb salvage rate
(64.60%) of our study is consistent with some studies in
developing countries. Multiple factors are involved in the
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prognosis of affected limb following traumatic vascular
injury. Among the factors- delayed presentation & time
elapsed before vascular procedures and associated
injury mostly soft tissue deficits are important. High rate
(35.40%) of amputation of our study reflects delayed
presentation of patients & time elapsed after referral to
other hospitals for priority management of associated
injuries in some cases. Amputation after vascular
procedures were advised for failed repair, graft
thrombosis, sepsis, renal failure & inadequate soft tissue
coverage of affected limb. Mortality of our study could not
assessed as some of the patients referred to other
hospitals for associated injuries did not came back and
those patients referred to other hospitals after vascular
procedures for management of complications were not
followed up.

Conclusion:

In developing countries like us vascular injury is a major
public health problem. Most ours of the victims are young
males in their productive life period and road traffic
accidents are the most common cause. Lack of availability
of vascular specialist along with delayed presentation are
major contributors of high rate of limb loss. Doctors should
be encouraged to become vascular surgeon. Vascular
surgeons should be available in trauma centers and at
least one general surgeon should be available in a
vascular center. Till the availability of vascular surgeons,
the general as well as the orthopedic surgeons should be
adequately trained and have a good expertise in vascular
surgery to deal with emergency cases of vascular trauma
in extremities &/or abdomen to save life and limbs of
vascular trauma victims. Improvement in educational,
socioeconomic & awareness condition of people and
implementation of road safety measures are important
for the prevention of injury.
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