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SUMMARY
Sharps and needlestick injuries are serious work-related 
injuries to the hand in healthcare workers (HCWs). We 
present two cases of HCWs with hand injuries from 
opening a medicinal glass ampoule. The index finger (IF) 
was involved in both cases, with an associated flexor 
tendon injury, presenting as inability to flex the proximal 
and distal interphalangeal joints. Sensation was intact, 
and radiographs showed no foreign body.
The surgical repair of the flexor tendon injury was 
carried out using the Wide-awake Local Anaesthesia 
No Tourniquet technique. The quality of the repair was 
tested intraoperatively. Physiotherapy involved gradual 
progression of finger flexion from 30% to 50% to full 
range of motion. At 36 and 42 months follow-up, they 
regained the IF range of motion and returned to work.
Flexor tendon injuries from opening medicinal glass 
ampoules are rare but can be devastating, with a long 
rehabilitation process after surgical repair.

BACKGROUND
Sharps and needlestick injuries are serious work-
related injuries to the hand in healthcare workers 
(HCWs), with a reported prevalence of 20.9%–
94%.1 In one study in China comprising 360 hospi-
tals, a total of 18 344 sharp injuries were reported 
out of 223 149 respondents.2 Nurses usually have 
the highest prevalence among HCWs.2–4 Single-use 
syringes cause more injuries than any other instru-
ment. In particular, hand injuries on HCWs 
secondary to their opening of medicinal glass 
ampoules have been reported in a previous study 
by Parker5 and Carraretto et al6 to be 6%. Opening 
glass ampoules exposes HCWs to percutaneous 
injuries of the hand due to the vertical projections 
(spikes) that can cause lacerations6 wherein the 
index finger (IF) is the most commonly injured.5 
In the clinical setting, flexor tendon laceration 
after opening a glass ampoule has not been given 
much consideration compared with needlestick 
and scalpel injuries probably because of the rarity 
of the injury. Even though ampoule injuries have 
been reported to account for up to 42% of all sharp 
injuries, there has only been one report of a severed 
flexor tendon in an anaesthetist.7

Flexor tendon lacerations are uncommon 
injuries but remain to be one of the most chal-
lenging injuries to treat, especially zone II injuries 
(figure  1).8 9 In established flexor tendon lacera-
tions, surgical repair is usually warranted with the 
traditional manner of using a tourniquet and the 
patient either sedated under regional or general 
anaesthesia. In such cases, active movement of the 

repaired tendon is not possible. Recently, the use 
of Wide-awake Local Anaesthesia (lidocaine with 
epinephrine as a local anaesthetic) No Tourniquet 
(WALANT) has gained popularity, in which patients 
can actively flex their fingers after the tendon repair 
during the surgery to test the strength of the repair, 
to assess tendon gliding within the tendon sheath 
and to create a bloodless field without the use of a 
tourniquet.10 If the quality of the tendon repair is 
assessed to be inadequate, the surgeon can revise 
the repair while still in the operating room. This 
procedure has been reported to greatly improve the 
results of flexor tendon repair and facilitate early 
rehabilitation.11

CASE PRESENTATION
Two separate HCWs consulted for hand injuries 
after opening a medicinal glass ampoule. In both 
instances, the IF was involved with associated 
flexor tendon laceration. Patient 1 is a right-handed 
female in her 20s, who sustained a right IF lacera-
tion while opening a medicinal glass ampoule. She 
was assisting a doctor during anaesthesia induction, 
and was not wearing any gloves when she opened 
the glass ampoule. Patient 2 is also a right-handed 
female in her 20s, who was referred 1.5 weeks after 
the accident. She was opening a medicinal glass 

Figure 1  In patient 2, the IF was in an extended 
position compared with the other fingers. The healed 
laceration (black line) is seen within the zone II of the 
hand (shaded area). IF, index finger.
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ampoule and sustained a laceration on the left IF. The wound 
was initially managed with suturing. She continued to work 
and was eventually seen by a general orthopaedic surgeon who 
referred her to a specialist. In both instances, the opening of the 
glass ampoule was facing outward. Both patients were unable to 
flex the proximal and distal interphalangeal joints (PIP and DIP) 
of the IF, and the site of the laceration was at zone II (figure 1). 
This physical examination confirmed a complete flexor tendon 
laceration of the flexor digitorum profundus (FDP) and the 
flexor digitorum superficialis (FDS). Sensory testing showed 
intact sensation for the involved fingers. Radiographs showed 
no foreign body. No further imaging, such as an ultrasound, was 
done since the physical examination was sufficient for the diag-
nosis of both cases.

TREATMENT
Both patients were advised surgical exploration and repair. In 
cooperative patients, surgical repair of the severed flexor tendon 
can be done while the patient is awake, using the WALANT tech-
nique, with 1% lidocaine with 1:100 000 epinephrine, injected 
to areas where the surgical incision will be made to achieve 
local anaesthesia and haemostasis (figure 2). Before surgery, the 
patients were instructed on how to flex the finger for when they 
will be prompted intraoperatively after the repair. The planned 
skin approach was done using a Brunner (zigzag) incision to opti-
mise exposure of the tendon (figure 3). The digital nerves were 
also identified to protect them. Once the lacerated FDP and FDS 
tendons were identified, a four-core cruciate tendon repair using 
4–0 non-absorbable suture with 6–0 non-absorbable circum-
ferential suture on the FDP was done, and a modified Kessler 
suture technique on the FDS was done (figure 4A,B). Patients 

were asked to flex the finger to full range of motion to assess 
the repair (videos 1 and 2). Once the repair was adequate, the 
wounds were closed with non-absorbable sutures, and a dorsal 
blocking splint was applied to protect the repair. Physiotherapy 
was started within the week and all the fingers were allowed to 
flex actively at 30%–50% of the normal range. By the 3rd–4th 
week, this increased to 75% of full flexion. The flexion was then 
continued passively, using the other hand to achieve full range 
of motion (video 3), making sure not to strain too much during 
active flexion. This was done every 3–4 hours.

Figure 2  A solution of 10 cc of 1% lidocaine with 1:100 000 
epinephrine was injected. The volume of the anaesthesia is indicated per 
area of the finger where the incision will be made.

Figure 3  A Brunner (zigzag) incision was planned out to maximise the 
exposure of the cut tendons for repair.

Figure 4  (A,B) Intraoperative pictures of patient 2. In (A), the 
transected flexor digitorum profundus (FDP) and the two slips of the 
flexor digitorum superficialis (FDS) were identified. In (B), the repaired 
FDP and FDS are shown.
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OUTCOME AND FOLLOW-UP
Both patients were followed up weekly for the first 3 weeks to 
assess wound healing and to educate them on the rehabilitation 
process. Formal referral to an occupational therapist was done 
on the first week and visits started on the 2nd–3rd week. A hand-
based splint was applied to afford wrist extension and flexion 
with the metacarpophalangeal joint remaining in 60°–70° flexion 
on the 4–5th week postrepair. The splint was discontinued on 
the 6–7th week, and any flexion contracture of the interphalan-
geal joints was managed with volar extension splinting. Unlim-
ited activities and strengthening of finger flexion were started on 
the 12th week postrepair.

The latest follow-up sessions for patients 1 and 2 were 36 
months and 42 months postrepair, respectively. The incisions 
were completely healed with no signs of infection. Both subjects 
were able to do almost full active flexion of the IF, PIP and DIP 
(figure 5A,B; figure 6A,B; videos 4 and 5). Both were able to 
return to their work.

DISCUSSION
In this report, good outcomes of flexor tendon repair using 
wide-awake surgery after glass ampoule injury were presented 
in two cases. A history of penetrating injury with inability to flex 
the involved digit during physical examination, as seen in these 
two cases, gives a high index of suspicion of a flexor tendon 
laceration, which warrants emergency exploration and repair. 
The prognosis of such injuries if left untreated, given a peren-
nially extended digit that will always ‘get in the way’ during 

hand use, will severely compromise hand function. Inability to 
flex one digit can compromise hand use like grip and fine hand 
movements. The involvement of the IF can compromise hand 
functions like key pinch and precision grip. In hand injuries from 
opening a medicinal glass ampoule, Parker5 reported the IF as 
the most commonly injured digit, and the injuries were probably 
due to the vertical projections (spikes) of the broken ampoule.6 
Most of the injuries were reported to be minor, affecting only 
the skin, with minimal bleeding.12 There are no other descrip-
tions of the injury found in literature, except for one report with 
an associated flexor tendon transection from opening a medic-
inal glass ampoule by an anaesthetist,7 but no details on the tech-
nique of repair and final outcome were mentioned.

The management for established flexor tendon injuries is 
surgical. The primary repair of the transected flexor tendons is 
the mainstay of treatment since results are superior to any recon-
structive procedure.13 After the skin laceration of patient 2 was 
sutured, no further consultation was initially made since there did 

Video 1  Patient 1 intraoperative range of motion for the right IF with 
full flexion and extension of the PIP and DIP joints after repair. IF, index 
finger. PIP and DIP, proximal and distal interphalangeal.

Video 2  Patient 2 intraoperative range of motion for the left IF. Full 
range of motion was achieved without tendon repair gapping. IF, index 
finger.

Video 3  Patient 2 at 4 weeks postrepair on dorsal blocking splint. 
Patient is allowed 50%–75% range of motion with active flexion and 
extension within the splint. Passive flexion using the opposite hand to 
complete full flexion was advised following active extension.
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not appear to be any other damage caused by the glass ampoule. 
Early recognition of this injury is very important so that surgical 
management will not be delayed. After 3 weeks, the tendons 
would no longer be amenable to primary repair due to proximal 
tendon end swelling, muscle fibrosis and tendon contraction.14 A 
more technically demanding flexor tendon reconstruction using 
a graft as a single stage or two-stage procedure, or in rare cases, 
fusion will be done instead. A reconstruction would have to 
satisfy certain parameters of eligibility as outlined by Pulvertaft 
in that the finger should not have extensive scarring, the passive 
motion should be at least nearly full, there should be satisfactory 
circulation and at least one digital nerve should be intact.15 An 
example of a two-stage procedure entails the first stage of place-
ment of a passive silicone tendon implant and then, after 6–12 
weeks, an exchange of the silicone implant with a tendon graft.16 
The outcomes of flexor tendon reconstruction are poorer and 
with higher complication rates compared with primary repair.14

Flexor tendon injuries, specifically zone II injuries, remain 
to be a challenge in terms of treatment due to the presence of 
the pulley system that make them prone to adhesions leading 
to unpredictable outcomes despite the improvements in 

Figure 5  (A,B) Patient 1 at 36 months follow-up with very good range 
of motion of the right IF. IF, index finger.

Figure 6  (A,B) Patient 2 at 42 months follow-up with near full range 
of motion of the left IF. IF, index finger.

Video 4  Patient 1 at 36 months postrepair with very good range of 
motion of the right IF. IF, index finger.

Video 5  Patient 2 at 42 months. Left IF showed good outcome with 
slight PIP joint extension lag compared with the contralateral IF. IF, 
index finger. PIP, proximal interphalangeal.
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surgical technique.8 Although good outcomes are expected, 
poor outcomes in primary flexor tendon repairs often result 
from tendon adhesions and tendon repair ruptures. In the 
systematic review and meta-analysis by Dy et al,17 the most 
common complications after primary repair were reoperation 
(6%), rupture (4%) and adhesions (4%). Such complications 
often result in additional surgeries, which can contribute to 
delayed functional recovery. The challenge of postoperative 
rehabilitation is in minimising adhesions by early movement 
without rupturing the repair. Rehabilitation protocols usually 
entail gradual progression of protected motion until full 
range of motion is achieved and strengthening exercises can 
be started, in a span of 8 weeks.16 In the systematic review 
and meta-analysis by Xu et al,18 the rehabilitation protocols 
of early active movement and early passive movement were 
comparied, and results showed good to excellent outcomes 
for both groups, but favouring greater total active motion in 
the early active group.

Flexor tendon repair is usually carried out with the use of 
a tourniquet, and the patient sedated under either regional 
or general anaesthesia. This procedure does not permit active 
movement of the repaired tendon intraoperatively to assess the 
quality of the repair. The WALANT technique was used for 
the two cases and allowed the surgeon to test the adequacy of 
the repair during the surgery by observing gapping and tendon 
gliding through pulleys while the patient performs active flexion 
and extension of the digit. This can minimise adhesions postop-
eratively and maximise patient outcomes.9–11 The outcomes of 
flexor tendon repair using WALANT and traditional anaesthesia 
showed similar functional outcomes and complications in two 
recent studies.19 20 However, WALANT clearly offers the advan-
tage of local anaesthetic combined with the ability to test the 
repair intraoperatively.

One of the most feared complications of using epinephrine 
in finger and hand surgery is ischaemia. In a retrospective 
review of 1073 cases of WALANT surgery in hand and finger 
surgeries, there were no reported instances of circulatory or 
ischaemic problems.21 In a retrospective review of 4287 wide 
awake procedures with local anaesthesia and epinephrine, 
Ilyas et al22 reported that there were no instances of tissue 
necrosis, vascular compromise or phentolamine reversal. 
This large series on the use of 1:100 000 epinephrine with 
local anaesthesia showed that it is safe for hand surgery 
procedures.

It should also be emphasised that these injuries, and their 
sequalae, are preventable. The use of gloves, syringe bag, cotton, 
ampoule openers and an outward direction of opening the 
ampoule are advised to minimise the incidence of glass ampoule 
injuries.6 12 23 Despite these recommendations, HCW compli-
ance remains to be an issue due to bad habits, inconvenience, 
discomfort and loss of tactile sensitivity when using gloves.6 24 
For the cases discussed in this report, the injuries occurred in two 
different hospitals. The authors are connected to only one of the 
hospitals. In this hospital, the use of gloves and safety ampoule 
holder have been advocated to prevent similar injuries. Students 
have been advised against opening glass ampoules; instead, these 
have been delegated to the experienced nurses.

In summary, flexor tendon injuries from opening medicinal 
glass ampoules are rare but can be devastating, with a long 
rehabilitation process after repair. The use of the WALANT 
technique facilitates real-time confirmation of the strength of 
repair and tendon gliding within the pulley system in zone 
II injuries, which in turn can improve the outcome of flexor 
tendon repairs.
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Patient’s perspective

Patient’s Perspective: Patient 2.
It was a typical day at work when I accidentally cut my 

left index finger while opening a glass ampoule. The doctor 
immediately sutured my wound to stop the bleeding. After 
getting the stitches done, I felt normal, despite some numbness I 
felt on my finger. I thought that maybe it is just the anaesthetic, 
and it should wear off soon. I did not realise that this injury 
would create a more significant impact on me.

I went about my work, and days passed without any thought 
of consulting anyone regarding my injury. I was not paying 
any attention to it. However, my co-workers started teasing me 
because they noticed I could not flex my left index finger. One 
of the doctors checked my finger and told me, “Ma’am, have 
you consulted an orthopaedic surgeon regarding your injury? It 
seems you have cut your tendon.” That was when I realised how 
severe that cut was. It was not because it was a life-threatening 
condition, but because it would affect my profession. Will I still 
be able to work as a nurse? How can I apply for work overseas 
with a damaged finger like this? How can I insert an IV without a 
firm grasp of my patient’s hand? Will patients see me as an able 
nurse despite my injury?

I consulted an orthopaedic surgeon. He immediately placed 
my hand on a splint. He scheduled the surgery as soon as 
possible.

On the day of surgery, I was anxious since it was my first time 
to be in the operating room as a patient. During the surgery, 
I was more relaxed because all the staff and doctors were 
accommodating. During my recovery period, my finger looked 
like Frankenstein’s and had limited movement. The rehabilitation 
process required several sessions. It was not pleasant at first, 
to see that my finger could not fully flex as it used to. But with 
proper guidance in doing the recommended exercises and 
therapy, I finally recovered and regained control of my injured 
finger.

The experience has made me more careful in breaking 
ampoules, and made our department realise the need for 
ampoule cutters. It also gave me a different perspective in 
handling patients who have a similar injury as I had.

Learning points

	► Flexor tendon injuries from opening medicinal glass ampoules 
are rare, but entail tendon repair and a long rehabilitation 
process.

	► Awareness and early recognition of this injury is important.
	► Using the Wide-awake Local Anaesthesia No Tourniquet 
technique may improve outcomes since it allows assessment 
of the strength of repair intraoperatively, thereby allowing 
earlier range of motion exercises for the patient.
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