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INTRODUCTION

Iatrogenic axillary artery injuries are not commonly en-
countered and usually occur during orthopedic operations 
of the shoulder and upper humerus or during interventional 
radiology procedures [1-4]. Apart from immediate intra-
operative iatrogenic injuries, axillary artery occlusion is a 
rare complication of external beam radiotherapy, mainly in 
breast cancer patients [5,6]. We report a case of a patient 
who was transferred with a Kocher forceps on the injured 
axillary artery for hemorrhage control. To the best of our 
knowledge, there are no previous reports similar to this 
case of severe crushing injury secondary to placement of 
traumatic forceps directly on the axillary artery as a salvage 
hemostatic maneuver by non-vascular specialist surgeons. 

This case report was approved by the Institutional Review 
Board of the University Hospital of Patras (IRB no. 29/11-
07-2018). The patient provided informed consent for the 
presentation of this case.

CASE

An 83-year-old Caucasian male was transferred to our 
emergency department from a local general hospital where 
he underwent resection of a recurrent sizeable lipoma in 
the left axillary area under local anesthesia. During the in-
dex procedure, the operating general surgeons encountered 
brisk bleeding while dissecting the circumference of the le-
sion, attempted to gain control with the application of he-
mostatic sutures, and finally applied Kocher forceps directly 
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on the bleeding point on the axillary artery. Pressure dress-
ings were further applied in the axillary cavity to aid he-
mostasis. The wound was closed with interrupted sutures, 
and the patient was transferred to our center with Kocher 
forceps in situ. The left arm appeared pale, pulseless, and 
without pain or features of impaired sensation and motil-
ity. Urgent angiography demonstrated abrupt disruption 
of the arterial blood flow in the axillary artery at the level 
of the external occlusion (Fig. 1). Hence, in the absence of 
interventional treatment options, the patient was urgently 
transferred to the operating theater for surgical explora-
tion and injury repair. Of note, at the time the decision was 
made to perform operative exploration and arterial recon-
struction, a total of 4 hours had elapsed from the point of 
occlusion of the axillary artery. 

Wide preparations of the trunk, left arm, and thigh were 
performed to harvest the great saphenous vein (GSV) as an 
autologous graft. Vascular control was achieved proximally 

and distally using two new separate incisions allowing ac-
cess to the infraclavicular axillary artery and brachial artery, 
respectively. The initial wound was subsequently explored, 
19 pressure swabs were removed, and the tip of the Ko-
cher forceps was clamped to the axillary artery, causing a 
significant focal crushing injury. The axillary artery was 
dissected, clamped proximally and distally and the Kocher 
forceps was removed. A longitudinal arteriotomy revealed 
multiple intimal disruptions and focal transections. The 
approximately 3.5-cm injured segment of the axillary ar-
tery was resected, and a thromboembolectomy with a 3 
Fr Fogarty catheter was performed but revealed no distal 
thrombus. Arterial continuity was restored using GSV in-
terposition grafting (Fig. 2). An upper limb fasciotomy was 
deemed unnecessary; after the confirmation of palpable ra-
dial pulses, the patient was transferred to the intensive care 
unit for further postoperative management. His postopera-
tive course was uncomplicated from a vascular perspective 

A B C

Fig. 2. Operative photos: (A) The tip of the Kocher forceps was crushing the axillary artery (green arrow) and pressure 
dressings were applied in the axillary cavity to aid hemostasis (pink arrow). (B) Interposition venous graft (light blue arrow) 
with proximal (dark blue) and distal anastomoses (green-blue arrow). (C) Postoperative photo depicted the subclavian inci-
sion for proximal control (beige arrow), the brachial incision for distal control (purple arrow), and the initial axillary inci-
sion made at the local hospital (pink arrow).

A B Fig. 1. Preoperative digital sub-
traction angiography image dem-
onstrated abrupt loss of contrast 
filling in the axillary artery due to 
the application of crushing Ko-
cher forceps. (A) Antegrade angi-
ography image taken via femoral 
access. (B) Retrograde angiog-
raphy image taken via brachial 
access. Red arrow, filling defect; 
blue arrow, Kocher forceps; yel-
low arrow, pressure dressings.
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despite a prolonged rehabilitation period due to the need 
for a percutaneous tracheostomy during hospitalization in 
the intensive care unit. 

DISCUSSION

The current case highlights the need for careful preop-
erative planning when extensive dissection is anticipated 
close to major vascular structures, including the liberal use 
of cross-sectional imaging such as computed tomography 
angiography or magnetic resonance angiography to enable 
the advance formation of a precise operative plan. Under 
this notion, patients at the possible risk of major vascular 
structure injury intraoperatively could ideally be directly 
referred to tertiary centers with on-site vascular and inter-
ventional radiology coverage so that if an inadvertent vas-
cular injury occurs, immediate help would be available. In 
addition, we believe that there are further learning points 
for non-vascular specialists for the intraoperative manage-
ment of iatrogenic axillary artery injuries. More specifically, 
the placement of a non-traumatic artery forceps instead 
of a traumatic one, such as the Kocher forceps used in this 
case, could have resulted in a less severe crushing injury 
and hence reduced the complexity of the final reconstruc-
tive procedure. 

A more appropriate maneuver from the general surgeon 
in the local hospital would be to control the bleeding digi-
tally both distally and proximally to the bleeding point. The 
use of suction would enable primary suturing of the partial 
artery transection with non-absorbable polypropylene or 
polybutylene monofilament sutures. Even if this urgent and 
possibly non-fine manipulation led to moderate arterial ste-
nosis, it would not be a problem because the rich collateral 
circulation of the shoulder precludes severe arm ischemia. If 
the patient remained asymptomatic or had mild symptoms, 
no further intervention would be required. Percutaneous 
angioplasty is performed in selected cases.

All of the above-mentioned points indicate the impera-
tive need to train non-vascular surgeons in the fundamen-
tal and core procedures of vascular surgery, particularly if 
they operate in non-tertiary hospitals without on-site vas-
cular surgery coverage. Globally, the lack of basic training 
in vascular surgery emergencies and key vascular proce-
dures has been a well-recognized problem for non-vascular 
surgery trainees [7]. From a root-cause analysis perspective, 
we believe that the magnitude of axillary artery injury is a 
cumulative effect of suboptimal preoperative planning and 
intraoperative decisions and can be avoided by appropriate-
ly focused training in the fundamentals of vascular surgery. 

Regarding the operative strategy during definitive 
management of this type of injury, a stepwise approach is 

mandatory that adheres to the principles of proximal and 
distal vascular control prior to the attempt of any risky dis-
section of the previously dissected area. The concept of 
oncovascular surgery has recently become widely used and 
emphasized during the resection of benign or malignant 
tumors with anticipated involvement/critical proximity of 
the tumor to major vascular structures [8-10]. The use of an 
oncovascular multidisciplinary team approach is important. 
Vascular surgeons play a crucial role in achieving better 
outcomes; thus, they must take initiative from preoperative 
planning and surgery to postoperative treatment. Undoubt-
edly, this implies the need for dedicated and accredited 
senior oncovascular fellowships in specialized high-volume 
centers [8-10]. To the best of our knowledge, despite the 
recognition of this training gap on an international scale, 
no relevant accredited pathway has yet been established. 
However, until the structured development of relevant 
subspecialization, educating non-vascular surgeons on the 
basic vascular surgical techniques and principles of onco-
vascular surgery is of paramount importance and should be 
incorporated in the training curricula of national and inter-
national non-vascular societies. 

Finally, apart from the above-mentioned plea for moving 
the concept of oncovascular surgery forward, we strongly 
recommend pre-planned appropriate patient positioning 
and preparation for vein graft harvesting as we advocate 
against the use of synthetic grafts in a potentially con-
taminated surgical field [11,12]. The latter would apply in 
all settings of emergency/trauma cases as well as in other 
potentially contaminated fields in which major vascular re-
constructions are required, such as in the context of multi-
visceral resections for abdominopelvic tumors.
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