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We herein report three cases of obturator nerve injury, which is rare in gynecological surgery. In all cases, it was
difficult to suture both nerve ends without tension. Therefore, we used a PGA-collagen tube to interpose the
nerve defect. After follow-ups of at least seven months, all three patients were able to adduct the hip joint and
medial thigh sensations also improved. These results suggest the potential of a PGA-collagen tube in the treat-
ment of obturator nerve injury.

1. Introduction

Intraoperative obturator nerve injury is a rare complication of gy-
necological surgery. It may occur when pelvic lymphadenectomy is
performed for uterine or cervical cancer. A previous study reported
frequencies of 0.07% for laparoscopic surgery and 0.02% for abdominal
surgery (Liang et al., 2020).

If the obturator nerve is damaged, hip adduction is weakened and
hypoesthesia occurs in the medial thigh. Minor injuries caused by the
compression or extension of this nerve rarely require aggressive treat-
ment; however, permanent sensory and motor impairments may occur if
it is amputated, which may lead to a significantly reduced quality of life.

There have been a few cases reports of suturing the obturator nerve
end-to-end in open surgical (Vasilev, 1994), laparoscopic (Spaliviero
et al., 2004), and robotic-assisted approaches (Nezhat et al., 2012);
however, it is often difficult to coaptate the nerve ends without tension.
We herein present three cases of iatrogenic obturator nerve injury that
were reconstructed using a PGA-collagen tube. The PGA-collagen tube is
a nerve conduit that functions as an artificial nerve graft. This tube is
made of polyglycolic acid and filled with collagen. It acts as a scaffold for
the axons of peripheral nerves to regrow by bridging nerve defects. The
PGA-collagen tube is absorbed by the body three months after implan-
tation, leaving only the regenerated nerve.

2. Case reports
2.1. Case 1

A 59-year-old women was referred to the Gynecology department of
our hospital because a cytological examination of the cervix revealed
squamous cell carcinoma (SCC). Preoperative magnetic resonance im-
aging showed tumor invasion of the left parauterine tissue. Intrauterine
curettage also diagnosed SCC: therefore, radical hysterectomy was
indicated. During surgery, severe bleeding from the pelvic side occurred
with dissection of the right paravesical cavity. After confirmation of the
site of bleeding, the area was pinched with forceps and ligated; however,
the obturator nerve was also unexpectedly ligated. Therefore, plastic
surgeons were consulted intraoperatively. Both nerve ends were
refreshed up to the undamaged area. The perineural area was
adequately dissected; however, it was difficult to anastomose the nerve
ends without tension. Consequently, microsurgical repair using a PGA-
collagen tube (diameter 4 mm, length 20 mm) was performed. Imme-
diately after surgery, hip adduction was 3/5 in manual muscle testing
(MMT) and hypoesthesia was noted in the medial thigh. Three years
after surgery, adduction recovered to 5/5 in MMT and perception was
restored.
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Fig. 1. Intraoperative photograph in case 2. Difficulties were associated with suturing the obturator nerve end-to-end because of the nerve defect (A). A PGA-collagen

tube interposed the defect. Arrow indicates the PGA-collagen tube (B).

Fig. 2. Seven months after surgery. The patient was able to adduct the hip joint.

2.2. Case 2

A 58-year-old women was referred to the Gynecology department of
our hospital with a right ovarian tumor. Biopsy results showed high-
grade serous carcinoma; therefore, simple total hysterectomy, bilateral
salpingo-oophorectomy, omentectomy, pelvic lymphadenectomy, and
para-aortic lymphadenectomy were planned. During right pelvic lym-
phadenectomy, the obturator nerve was transected iatrogenically by the
surgical energy device. Plastic surgeons were consulted intra-
operatively. After a careful analysis and refreshing both nerve ends, a
nerve graft was considered to be necessary. An artificial nerve graft was
selected, and a PGA-collagen tube (diameter 4 mm, length 9 mm) was
transferred (Fig. 1). Inmediately after surgery, hip adduction was 2/5 in
MMT and hypoesthesia was noted in the medial thigh. After seven
months, hip adduction improved to 5/5 in MMT (Fig. 2) and perception
was restored.

2.3. Case 3

A 55-year-old female was referred to the Gynecology department of
our hospital with bilateral ovarian enlargement and ascites. Histology
from ascites revealed serous adenocarcinoma, and the patient was

diagnosed with ovarian cancer and cancerous peritonitis. After six
courses of chemotherapy with bevacizumab, carboplatin, and paclitaxel,
the ovarian tumor shrank and the levels of tumor markers decreased.
Since surgical treatment was considered to be possible at this point,
simple total hysterectomy, bilateral salpingo-oophorectomy, omentec-
tomy, pelvic lymphadenectomy, and para-aortic lymphadenectomy
were planned. During left pelvic lymphadenectomy, the left side obtu-
rator nerve was unexpectedly transected by the surgical energy device.
Plastic surgeons were consulted intraoperatively. A PGA-collagen tube
(diameter 4 mm, length 28 mm) was transferred to achieve tension-free
repair. Inmediately after surgery, hip adduction was 3/5 in MMT and
hypoesthesia was noted in the medial thigh. After ten months, full
adduction strength (MMT 5/5) was achieved and there was no sensory
deficit.

3. Discussion

The obturator nerve arises from the spinal cord roots L1-L4. It runs
longitudinally along the medial side of the psoas major muscle and en-
ters the pelvis. The nerve then passes through the obturator foramen and
reaches the medial side of the upper thigh (Katritsis et al., 1980). The
obturator nerve is rigidly attached in the pelvic inlet and outlet;
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therefore, it is very challenging to anastomose nerve stumps end-to-end
if itis severed. Even if the perineural area is sufficiently dissected, it does
not effectively provide mobility. In Case 1, we were unable to suture the
nerve ends due to this anatomical feature even though the nerve defect
was small. Furthermore, obturator nerve injury leads to a defect because
a surgical energy device is often used in gynecological surgery. Since this
device seals the nerve, both nerve ends need to be refreshed before su-
turing. This procedure results in the formation of a large nerve defect.

An important factor in the repair of peripheral nerve injury is the
suturing of nerve endings end-to-end without tension. If this is not
possible, the nerve defect needs to be interposed. An autologous nerve
graft is the first choice for the reconstruction of peripheral nerve defects.
Previous studies reported the reconstruction of obturator nerve injury
using a sural nerve graft (Benes, 1999; Ghaemmaghami et al., 2009).

However, an autologous nerve graft does not prevent donor site
morbidities, such as pain caused by the amputated neuroma, hypo-
esthesia, numbness, and scarring. Other options include a processed
human nerve allograft or nerve conduit. A processed human nerve
allograft has already been commercialized (Avance®; Axogen), but is
not currently available in Japan. The economic analysis demonstrated
nearly identical costs for woven polyglycolic acid conduit and autoge-
nous vein conduit because the cost of extra operating time necessary for
vein harvesting is almost the same as the price of the artificial conduit
(Rinker and Liau, 2011). This fact could also be true for autologous
nerve graft (Kehoe et al., 2012).

It was reported that the repair using a PGA-collagen tube was
effective for both sensory and motor nerve. A multi-center study using
the PGA-collagen tube for the repair of digital nerve defect reported a
meaning recovery in 90% with an average nerve gap of 17 mm (Kusu-
hara et al., 2019). In addition, two cases report using 20 mm or 25 mm
length of the PGA-collagen tube for the repair of facial nerve defect
reported the improvement of frontal muscles movement (Nakamura
et al., 2020). Mackinonn et al. reported that peripheral nerve defects up
to 30 mm in length may be reconstructed with a nerve conduit (Mack-
innon and Delllon, 1990). These reports suggested that the PGA-collagen
tube may also be effective for a repair of mixed nerve defect within 30
mm in length. Therefore, we applied the PGA-collagen tube as a nerve
conduit for the reconstruction of obturator nerve injury. This nerve is a
mixed nerve, and the length of the implanted tube was less than 30 mm
in all cases.

PGA-collagen tube is always holden in our hospital because of many
opportunities to treat nerve defects caused by trauma. From this reason,
rapid use was possible in present cases.

To the best of our knowledge, we are the second group to report the
reconstruction of obturator nerve injury with a nerve conduit. Tsujimoto
et al. were the first and used a nerve conduit for obturator nerve injury
caused by extensive surgery for intrapelvic advanced or recurrent
colorectal cancers (Tsujimoto et al., 2011). All cases achieved good
outcomes, similar to the present cases.

Although the present cases underwent abdominal surgery, micro-
surgical reconstruction was very difficult because of the location of the
obturator nerve in the pelvic cavity. Artificial nerve grafts did not
require the harvesting of autologous nerves, and only two epineural
horizontal mattress sutures were needed for each nerve end. However,
the procedure added an average of 30 min to the surgical time. A pre-
vious study reported the fixation of obturator nerve ends with a fibrin
sealant instead of suturing in the case of autologous nerve grafts (Sca-
letta et al., 2019). This method may be useful in the future.
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There are some limitations that need to be addressed. In the present
cases, the recovery of motor and sensory functions was not completely
attributed to obturator nerve regeneration. Some of the hip adductor
muscles are innervated by the femoral or sciatic nerve, and hip motion is
compensated by the pelvic muscles; therefore, difficulties are associated
with accurately assessing obturator nerve recovery itself, particularly
motor function (Bischoff and Schonle, 1991). Furthermore, electro-
neuromyography was not conducted on all cases. It was also not possible
to histologically assess the regenerated nerve in the nerve conduit.
However, postoperative improvements in MMT and the recovery of
medial thigh sensations suggested that PGA-collagen tube interposition
was beneficial for the treatment of obturator nerve injury.
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