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INTRODUCTION

Effective anesthesia is of paramount importance for any wrist or hand surgery. Postoperatively, 
50–70% of patients experience moderate to severe pain.[1] This will hamper the post-operative 
results as some surgeries need the early mobilization of the fingers. The current trend in hand 
surgery, where patients are compelled to take part in early rehabilitation programs involving 
active or passive finger mobilization, shows favorable results in cases such as stable osteosynthesis 

ABSTRACT
Objectives: The need for the early mobilization of the fingers after hand surgery cannot be overemphasized in the 
outcome of the patients. In hand surgeries, the open method of blocking the distal nerves at the distal forearm is 
well-known and practiced in some centers. The same with a closed method has not been practiced or published 
in the English literature.

Methods: We performed the technique soon after the surgery when the patient was still under regional anesthesia/
general anesthesia. Pain score was assessed using a numeric pain rating scale (NPRS) between post-operative day 
1 and day 4 during the finger mobilization. Active metacarpophalangeal (MCP), proximal interphalangeal (PIP), 
and distal interphalangeal (DIP) joint movements were recorded using a goniometer.

Results: NPRS improved from 2.88 ± 0.81 at post-operative day 1–1.69 ± 0.48 at post-operative day 4. Similarly, 
the range of motion of the MCP joint improved from 66.67 ± 12.31° to 82.67 ± 8.877°. The range of motion of the 
PIP joint significantly improved from 69.38 ± 26.95° to 85 ± 11.55°, respectively. Similarly, the range of motion of 
the DIP joint improved from 85 ± 11.55° to 69 ± 11.55°. We have not encountered any major complications such 
as infection, hematoma, or injury to tendons or nerves.

Conclusion: The percutaneous nerve catheter is an excellent technique in hand surgeries for blocking peripheral 
nerves, thus providing analgesia and early rehabilitation.
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of phalangeal and metacarpal fractures, carpal tunnel release, 
tenolysis, arthrolysis, wrist arthroscopy, and tendon repair.[2]

For many of the aforementioned surgeries, peripheral nerve 
blocks are a quick, easy, and highly effective technique 
with no systemic side effects. Although there are few 
contraindications to such peripheral blocks, local infection at 
the needle insertion site and an allergy to local anesthetic are 
the most frequently mentioned.[3] It is well known that the 
continuous peripheral catheter technique is used to block 
the brachial plexus.[1] However, it cannot be used in post-
operative mobilization since it blocks both the sensory and 
motor distributions, paralyzing the fingers’ long flexors and 
extensors.[4] The method of using a percutaneous catheter 
to block the peripheral nerves at the wrist level to provide 
anesthesia and analgesia continuously has not been studied 
in the literature so far. We describe a technique of blocking 
nerves primarily for the early fingers mobilization.

MATERIALS AND METHODS

We carried out a prospective study that included adult patients 
who presented with various hand injuries. The technique was 
performed on patients only after attaining permission from 
the Institutional Ethical Committee clearance. We performed 
the technique soon after the surgery when the patient was 
still under regional anesthesia/general anesthesia. This 
procedure was performed on 16 patients between 2021 and 
2022 by an experienced senior hand surgeon and anesthetist.

Pain score was assessed using a numeric pain rating scale 
(NPRS) between day 1 and day 4 during the mobilization of 
fingers. Active metacarpophalangeal (MCP) joint, proximal 
interphalangeal (PIP), and distal interphalangeal (DIP) joint 
movements were recorded using a goniometer. Range from 
the degree of immobilization to maximum flexion possible 
was recorded between post-operative day 1–4. The nerve 
catheter was removed on post-operative day 5 without any 
complications. All patients were prescribed minimal to no 
additional intravenous or oral analgesia.

The NPRS scale and range of motion among the joints 
were compared between day 1 and day 4 for differences in 
improvements. Differences were considered statistically 
significant at P < 0.05. Mean values are presented as 
mean ± standard deviation.

Technique

This method involves using a trocar (blunt 2  mm K-wire), 
cannula (3 inches 10-gauge blunted needle), and a small-
sized 6-gauge infant feeding tube.

The three tendons from medial to lateral, namely, flexor carpi 
ulnaris (FCU), palmaris longus (PL), and flexor carpi radialis 
(FCR) over the distal forearm are marked [Figure  1a]. The 

median nerve gives a palmar cutaneous branch (PCBMN) 
around 5 cm proximal to the wrist crease.[5] The ulnar nerve 
gives a dorsal cutaneous branch (DCUBN) 5  cm proximal 
to the wrist crease.[6] These branches are given deep to deep 
fascia. The tip of the infant feeding tube should lie at this 
level. PCBMN initially lies between FCR and PL, and as it 
goes distally, it is closer to FCR. DCUBUN initially lies deep 
to the lateral border of FCU. These points where the nerves 
supplying the palm and the dorsum of the hand dorsally 
are marked as distal marking points [Figure 1a]. One more 
proximal point is marked in the middle forearm 3 inches 
proximal to and in line with the first marking corresponding 
to the origin of PCBMN and DCUBUN. The surgeon must 
be very conversant with this surgical and surface anatomy.

The surgeon must also have the following equipment. K-wire 
preferably 12 inches long with a blunt tip (specifically made 
blunt for this purpose); 10-gauge needle 3 inches long 
[Figure 1b and c]; 6-gauge infant feeding tube with an outer 
diameter of 2 mm [Figure 1d].

A small half-cm incision is made in the proximal marking, 
cutting the skin and deep fascia [Figure 2a]. A 2 mm K-wire 
with a blunt tip is introduced through a rent in the deep 
fascia [Figure 2b]. K-wire is slowly negotiated distally until 
its tip reaches the distal point. The needle mentioned above 
is taken and fed into the other end of the K-wire. The needle 
is then pushed slowly into the distal marking [Figure  2c]. 
The needle’s internal diameter (2.692 mm) is big enough to 
accept 2  mm K-wire. Once the tip has almost reached the 
distal marking point, the K-wire is then removed very slowly. 
The infant feeding tube is then fed into the needle and passed 
until it reaches the marked distal point [Figure 2d].

The infant feeding tube is fixed in that position to the skin 
by a single stitch. Now, our method is ready to block the 
median and ulnar nerve [Figure  3a-f], including PCBMN 

Figure  1: (a) Kaplan’s lesion following open reduction. (b and c) 
Equipment required- a 12’ long, 2 mm K-wire with blunt ends and 
10-gauge 3’ long needle, (d) 6-gauge infant feeding tube with the 
outer diameter 2 mm easily passing through the 10-gauge needle.
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and DCUBN, ensuring nearly the whole hand, including the 
integuments. The same procedure is repeated in the superficial 
branch of the radial nerve (SBRN) if the need arises. This 
leaves the extrinsic flexors and extensors to act unparalyzed. 
This system provides enough analgesia postoperatively for 
the early movement of fingers, which is paramount for a 
surgeon, especially in the case of tenolysis. The SBRN blocks 
the dorsal two-and-a-half portions of the hand proximal to 
the PIP crease.[7] The surgeon prefers to block eight hourly 

with a combination of long- and short-acting local anesthetic 
agents (Lignocaine and Bupivacaine).[8] Care must be taken 
not to inject more than 5 mL each time per catheter/nerve. 
The authors have maintained the catheters for 3–5  days 
postoperatively [Figure 4a-c].

RESULTS

This technique was performed on 16 patients who underwent 
hand surgeries for various indications [Table  1]. The mean 
age of the participants was 33.5 ± 9.3 years and the majority 
were female. Thirteen patients underwent median nerve 
blockade, whereas the other three underwent combined 
median and ulnar nerve blockade.

The numerical pain rating score improved from 2.88 ± 0.81 
on post-operative day 1–1.69 ± 0.48 on post-operative day 4, 
which is highly significant (P < 0.001). Similarly, the range 
of motion of the MCP joint improved from 66.67 ±  12.31° 
to 82.67 ± 8.877°, which was highly significant. The range 
of motion of the PIP joint significantly improved from 
69.38  ±  26.95° to 85 ± 11.55°, respectively. Similarly, the 
range of motion of the DIP joint improved from 60.38 ± 
11.24° to 69 ± 11.55°, which was highly significant [Table 2].

We have not encountered any major complications such as 
infection, hematoma, or injury to tendons or nerves. The 
authors have not encountered any case where they have failed 
to block the concerned nerve meant for early mobilization.

Figure  2: (a) After wound closure, the distal three tendons are 
marked. Incision at the proximal marking point. (b) Passage of 
blunt 2 mm K-wire. (c) The needle passed through the incision at 
the proximal marking point. (d) Depiction is shown using a hand 
and forearm model.
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Figure 3: (a) Pictorial depiction of blocking ulnar nerve using a model with the required equipment. 
(b) Incision made at the proximal marking point. (c) Negotiation of K-wire under the deep fascia. 
(d) Needle in situ after removing the wire. (e) Insertion of the infant feeding tube. (f) Showing infant 
feeding tube is in the appropriate place.
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Table 1: Patient demographics.

Case Age Sex Disease Surgery Follow‑up

1 33 M Second proximal phalanx fracture ORIF with plating 1 year
2 28 M Third metacarpal fracture ORIF with plating 1 year
3 40 M Zone II flexor tendon injury of index finger Tendon repair 8 months
4 28 M PIP joint contracture of the middle finger Arthrolysis 9 months
5 43 M Tenosynovitis of the index and middle finger Tenolysis 3 months
6 21 M Kaplan’s lesion of the second MCP joint Open reduction 6 months
7 19 M Tenosynovitis of index, middle and ring finger Tenolysis 3 months
8 27 M Kaplan’s lesion of the second MCP joint Open reduction 6 months
9 36 M Kaplan’s lesion of the second MCP joint Open reduction 6 months
10 45 M Zone II flexor tendon injury of index finger Tendon repair 6 months
11 54 F PIP joint of second digit post‑burn contracture Contracture release 1 year
12 33 F Second proximal phalanx fracture ORIF with plating 9 months
13 24 M Dupytren’s contracture of ring finger Partial fasciectomy 6 months
14 32 M Third metacarpal fracture ORIF with plating 1 year
15 29 M Second metacarpal fracture ORIF with plating 1 year
16 44 M Dupytren’s contracture of ring finger Partial fasciectomy 8 months
MCP: Metacarpophalangeal, ORIF: Open reduction and internal fixation

Table 2: Values for a range of motion of various joints and pain scoring during the subsequent post‑operative period.

Day 1 (Mean±SD) Day 2 (Mean±SD) Day 3 (Mean±SD) Day 4 (Mean±SD) P‑value

NPRS 2.88±0.81 2.25±0.68 1.63±0.5 1.69±0.48 <0.001
Range of motion of MCP joint 66.67±12.31 82±7.79 77.33±9.97 82.67±8.877 <0.001
Range of motion of PIP joint 69.38±26.95 75±20 81.88±12.23 85±11.55 0.007
Range of motion of DIP joint 60.38±11.24 65±11.55 65±11.55 69±11.55 <0.001
NPRS: Numerical pain rating scale, MCP: Metacarpophalangeal, PIP: Proximal interphalangeal, DIP: Distal interphalangeal, SD: Standard deviation

Figure  4: (a) Injection of a combination of long-  and short-acting anesthetics through the infant 
feeding tube, (b and c) showing a pain-free movement of flexion and extension of the index finger.
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DISCUSSION

To avoid adhesions and scarring, it is crucial to mobilize the 
fingers as soon as possible after surgery actively.[9] Due to 
excruciating pain after surgery, patients tend to avoid moving 
their fingers.[10] Therefore, administering analgesia would 
aid patients in active mobilization.[11] Even so, intravenous 
analgesics frequently have negative side effects and do not 
fully aid mobilization. The authors think that a continuous 
peripheral sensory block provides excellent analgesia while 
also being a great option for finger rehabilitation.

Watanabe et al.[12] in their study, the mean visual analog scale 
was 4–5 during the rehabilitation, whereas in Otsuka et al.,[13] 
the study showed a mean score of 1–2. We also found similar 
results, which even improved on post-operative day 4. All the 
patients had excellent analgesia, which did not restrict finger 
mobilization.

In their study, Otsuka et al.[13] compared the range of motion 
of joints in hands preoperatively and postoperatively for 
flexion and extension and found excellent results. We 
compared the range of motion of small joints between 
post-operative day 1 and day 4 and showed significant 
improvement. Since we had mixed cases, the pre-operative 
range of motion of joints was not included. Our study found 
that continuous peripheral percutaneous catheter improved 
finger rehabilitation significantly.

Otsuka et al.,[13] in their study, used a 2 cm incision over the 
distal forearm for the catheter insertion. Our study used a 
percutaneous technique with no need for post-procedural 
sutures.

Although we do not recommend ultrasonography (USG) in 
every case, we have demonstrated (by doing a USG) if the 
tip of the infant feeding tube will lie close to the median/
ulnar nerves/PCBMN/DCBUN so that the block is complete 
involving the various branches of these nerves blocking 
almost the entire hand [Figure  5]. In addition to the early 
mobilization, this will aid in pain management, requiring 
fewer doses of parenteral analgesia.[14]

The disadvantage of this method is that the blunt needle 
cannot be removed and will be there with the patient as long 
as the infant feeding tube is in place. This may interfere with 
the post-operative radiographs of the forearm if needed. 
Hence, it is imperative that these needles are placed and 
stuck to the slab in such a way that it interferes with the post-
operative radiographs in the least possible ways.

To the best of the authors’ knowledge, such a closed method 
of blocking the distal nerves in the upper limb for early 
mobilization has not been described in any English literature. 
This novel minimally invasive technique will take us one 
step further in the early rehabilitation of patients undergoing 
various hand surgeries.

Figure 5: The tip of the infant feeding tube placed near the median nerve.

CONCLUSION

We describe a simple, easy, and reproducible technique to 
meet the surgeon’s need for analgesia and early post-operative 
mobilization of fingers with the help of unparalyzed extrinsic 
muscles of the fingers. Thorough knowledge of surface and 
surgical anatomy is very important. The equipment needed is 
readily available in any operation theatre.
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