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Female, 54-year-old

Emergency stop ¢ robotic system error

No obvious symptoms

Obstetrics and Gynecology

Diagnostic/ therapeutic accidents

Robot-assisted hysterectomy (RASH) for benign uterine disease has been covered by insurance in Japan since
2018. Our department introduced RASH in December 2020, and the number of procedures has increased with-
out major complications. Herein, we report a case in which robot-assisted surgery required intraoperative con-
version to conventional laparoscopy because of an unexpected robotic system shutdown.

A 54-year-old multiparous woman presented with hypermenorrhea and anemia caused by uterine adeno-
myosis. After unsuccessful conservative treatment, definitive surgical management was planned. Following
6 months of gonadotropin-releasing hormone analog therapy, RASH was performed using the da Vinci X sys-
tem. Four robotic ports and a single 5-mm assistant port were placed. Total operative time was 202 minutes,
including 148 minutes of console time. After transvaginal uterine removal and vaginal cuff closure, the robot-
ic system suddenly underwent an emergency shutdown during confirmation of hemostasis, making intracor-
poreal manipulation impossible. Although the manufacturer was contacted immediately and troubleshooting
was attempted, the system could not be restored. Therefore, the operation was converted to conventional lap-
aroscopic surgery using the same port placement, and the procedure was completed successfully. The postop-
erative course was uneventful, and the patient was discharged without complications.

Robot-assisted surgery is increasingly used in gynecology because of its minimally invasive advantages. However,
surgeons should be prepared for unexpected events such as robotic system failure. Familiarity with laparoscop-
ic surgical techniques enables safe continuation of surgery in such situations. This case highlights the impor-
tance of maintaining laparoscopic surgical skills to ensure the safe performance of robot-assisted procedures.
Case Reports ¢ Gynecology ¢ Hysterectomy e Intraoperative Complications ¢ Laparoscopy e

Robotic Surgical Procedures

RASH, robot-assisted hysterectomy; GnRH, gonadotropin-releasing hormone; IUS, intrauterine delivery
system
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Introduction

Robot-assisted surgery enables precise surgical manipulation
even within relatively confined pelvic spaces due to the en-
hanced dexterity provided by articulating instruments. In addi-
tion, the use of a high-definition 3-dimensional imaging system
facilitates detailed visualization of fine anatomical structures,
which may contribute to reduced blood loss, making it a mini-
mally invasive surgical approach [1]. Discontinuation of robot-
assisted surgery due to instrument malfunction or other issues
is highly rare, with an incidence rate of approximately 0.25% [2].

In Japan, robot-assisted hysterectomy (RASH) for gynecological
diseases has been covered by insurance since 2018, and the
number of patients undergoing RASH has been increasing an-
nually. At our hospital, robot-assisted surgery was initiated in
the urology department in October 2020, and our department
began performing RASH in December 2020. To date, our hos-
pital has performed more than 678 robot-assisted surgeries
across all medical departments without any major complica-
tions. We perform robot-assisted total hysterectomy for benign
uterine diseases, robot-assisted surgery for malignant uterine
tumors in early endometrial cancer, and robot-assisted sacro-
colpopexy for pelvic organ prolapse, all of which are covered by
the national health insurance system in Japan. Approximately
120 robot-assisted surgical procedures are performed annual-
ly at our hospital. Here, we describe a case of robot-assisted
surgery that needed to be discontinued because of an intra-
operative emergency shutdown of the robotic system, requir-
ing a transition to laparoscopic surgery. Written consent was
obtained from the patient herself.

Case Report

The patient was a 54-year-old woman, gravidity 3, parity 3,
with a height of 160 cm, weight of 92 kg, and body mass in-
dex of 36.2 kg/m?2. She had a history of oral medications for di-
abetes mellitus. The patient visited a nearby gynecology clinic
because of hypermenorrhea and was diagnosed with uterine
adenomyosis. Then, she was referred to our department for
detailed examination and treatment. During the internal ex-
amination, enlargement of the uterus to a size equivalent to
that of the head of a newborn was palpated, and transvaginal
ultrasonography and pelvic magnetic resonance imaging re-
vealed uterine adenomyosis. Cervical and endometrial cytolo-
gy did not show any findings suggestive of malignant disease.
Although it was recommended that the patient undergo surgi-
cal treatment for anemia-causing hypermenorrhea, conserva-
tive treatment was preferred. The patient was administered an
oral gonadotropin-releasing hormone (GnRH) antagonist prep-
aration for 6 months; however, with the resumption of men-
struation, she again exhibited anemia. She desired intrauterine
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delivery system (IUS) therapy, but insertion of the IUS did not
bring about any improvement in bleeding. Therefore, a deci-
sion was made to proceed with radical surgery. After admin-
istration of the GnRH agonist preparation for 6 months, the
patient was scheduled to undergo RASH. While awaiting sur-
gery, she exhibited an improvement in bleeding, and internal
examination showed no enlargement of the uterus.

Surgery was performed using the da Vinci X system. The sur-
geon was a doctor in his 10th year of practice in obstetrics
and gynecology and had performed his 40th robot-assisted
surgery. A camera port was inserted through the umbilicus.
Four da Vinci ports were placed in parallel at 8-cm intervals,
and a 5-mm port was placed in the left lower abdomen as an
auxiliary port, resulting in the placement of a total of 5 ports.
With the da Vinci system, we used Maryland bipolar forceps
for the first arm, an endoscope for the second arm, monopo-
lar curved scissors for the third arm, and prograsp forceps for
the fourth arm. The uterus was enlarged because of uterine
adenomyosis, but there was no bilateral adnexal enlargement
(Figure 1). Immediately after starting the surgery, the operator
experienced a feeling of strangeness in the operability of the
third and fourth arms; however, the removal and replacement
of the instruments were repeated several times, demonstrat-
ing normal operation. Thus, the surgery was performed in a
standard manner. The specimen was dissected, and the uter-
us and both adnexa were collected transvaginally. After sutur-
ing the vaginal stump, the intraperitoneal cavity was washed,
and hemostasis was confirmed. While confirming hemostasis
of the left pelvic infundibulum ligament, the robotic system
encountered an emergency shutdown, suddenly disabling the
console operation (Figure 2). We contacted the manufacturer,
Intuitive Surgical, Inc., and made multiple attempts to restore
the system, but these were unsuccessful. As the intracavitary
operation needed to be continued, the attending physicians
discussed the operative procedure intraoperatively and deter-
mined that surgery could be continued laparoscopically. The
emergency shutdown button was pressed, and because the
left pelvic infundibulum ligament was grasped, a release kit
was used to release the tissue. After confirming that no tissue
was grasped, all instruments were removed. After undocking all
forceps, roll-out was performed, and the procedure was tran-
sitioned to laparoscopic surgery. It took 26 minutes from the
shutdown of the emergency system to the transition to lap-
aroscopic surgery, and during the waiting period, the patient
showed no changes in vital signs. During laparoscopic surgery,
the operator stood on the patient’s left side, while the first
assistant stood on the patient’s right side. The da Vinci port
in the umbilicus was used as the camera port, and the port in
the left lower abdomen and the port of the first da Vinci arm
were used as operation ports for the operator. During the sur-
gery, 3 cm of rectal serosa was lost when the rectum was be-
ing mobilized using the prograsp forceps (Figure 3), and the
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PLEASE WAIT.

defect in the rectal serosa was closed using a single ligature
suture under laparoscopy. Surgery was completed after intra-
peritoneal washing, and hemostasis was confirmed. The sur-
gical duration was 202 minutes (including 26 minutes of inter-
ruption), with a console time of 131 minutes. The amount of
bleeding was small, and the specimen weighed 480 g.

The patient was discharged without any postoperative compli-
cations, and the final pathological diagnosis was uterine ad-
enomyosis with no malignant findings. Outpatient examina-
tions were performed at 1 and 3 months postoperatively, and
the final examination was completed without any abnormal

This work is licensed under Creative Commons Attribution-
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Figure 1. Intraoperative findings at the
beginning of RASH. The enlarged
uterus caused by adenomyosis was
visible within the pelvic cavity (arrow).
RASH, robot-assisted hysterectomy.

Figure 2. Emergency shutdown of the
robotic system during RASH. After
completion of vaginal cuff closure
and intraperitoneal irrigation, an
unrecoverable emergency shutdown of
the da Vinci X system occurred during
confirmation of hemostasis around the
left infundibulopelvic ligament (circle).
The console operation was suddenly
disabled, making continuation of
intracorporeal robotic manipulation
impossible. The robotic system error
messages displayed on the console
monitor are shown (arrows). RASH,
robot-assisted hysterectomy.

findings. Verbal informed consent was obtained from the pa-
tient to publish this case report.

Discussion

Robot-assisted surgery enables the use of stable forceps with
an anti-shake function, surgery with a stereoscopic view us-
ing a 3-dimensional camera, and forceps with a multi-joint
function. Because of these advantages, robot-assisted sur-
gery contributes to the reduction in the amount of intraoper-
ative bleeding and shortens the hospital stay compared with
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I Instrument related
[ System error
[] Drape related

System error 3 cases (5%)

Instrument related 47 cases (89%)

Figure 4. Classification of malfunctions during robot-assisted
surgery at our hospital. Among 53 malfunction cases
identified in 678 robot-assisted surgeries, instrument-
related failures were the most common (47 cases,
89%). System errors occurred in 3 cases, including the
unrecoverable malfunction in the present case, which
required conversion to laparoscopic surgery.

conventional surgery [3]. As it also contributes to the reduc-
tion in postoperative pain and wound healing, the number of
patients undergoing robot-assisted surgery is expected to in-
crease in various medical departments, replacing convention-
al laparotomy and laparoscopic surgery [3]. However, there
are concerns that an increase in the number of robot-assist-
ed surgeries will be accompanied by an increase in the num-
ber of intraoperative instrument failures [4].
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Figure 3. Intraoperative finding of rectal serosal
injury (circle) that occurred during
mobilization of the rectum using the
prograsp forceps. The defect measured
approximately 3 cm and was repaired
laparoscopically using a single
interrupted suture.

Table 1. Description of defects in cases of instrument-related
malfunction.

Number of
occurrences

Causes

3 cases

Preoperative

Cable damage (1 case)
External damage

(1 case)

Unknown details

(1 case)

Intraoperative Cable damage
(13 cases)
Aperture failure (1 case)
Other (1 case)

Postoperative 29 cases Cable damage
(28 cases)
Damage to cover
(1 case)

15 cases

In Japan, robot-assisted surgery, as a minimally invasive sur-
gery, is increasing in various medical departments, including
gynecology. At our hospital, the number of patients undergoing
robot-assisted surgery has been increasing annually across all
medical departments since its introduction to the urology de-
partment in October 2020. With the rapid use of robot-assist-
ed surgery, operators must be prepared for incidental emer-
gency shutdowns of robotic systems, as in the present case.

By December 2022, our hospital had performed 678 robot-as-
sisted surgeries across all medical departments. This was the
first case of emergency system shutdown during surgery, dis-
abling the console operation. On the basis of the occurrence
of an intraoperative emergency system shutdown in this case,

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Kizaki Y. et al:
Intraoperative transition from RASH to laparoscopic surgery
© Am J Case Rep, 2026; 27: €952578

Assistant Operator

Assis nt Operator

Figure 5. Comparison of port placement between standard laparoscopic surgery and robot-assisted surgery. (A) Port placement during
standard laparoscopic surgery. (B) Port placement during robotic surgery. (C) Port placement after conversion from robotic

surgery to laparoscopic surgery.

we reviewed the incidence rates of malfunctions in the ro-
bot-assisted surgery system and instruments at our hospital.

Instrument malfunctions were found in 53 cases (7.8%) of ro-
bot-assisted surgery across all medical departments at our
hospital, including 47 cases of instrument-related failure, 3
cases of system errors, and 3 cases of other issues (Figure 4).
Cases of instrument-related failure were the most common,
and with regard to the timing of occurrence, failure was de-
tected preoperatively in 3 cases, intraoperatively in 15 cas-
es, and postoperatively in 29 cases (Table 1). In cases where
a failure was detected preoperatively or intraoperatively, the
instrument was replaced and the surgery was performed as
planned without any issues. In cases where failure was detect-
ed postoperatively, the cause was a frayed instrument cable
that did not affect the surgical operation itself, and surgery
was continued. There has been a report of cases in which sur-
gery could not be continued owing to instrument malfunction,
requiring a change in the operative procedure [5]. Thus, even
if the instrument damage is minor and does not interfere with
the surgical operation, physicians must pay sufficient atten-
tion to the intraoperative operation. In the present case, the
operator experienced a feeling of strangeness regarding the
operability of the instruments from the start of the surgery;
however, no breakage or damage was observed during the in-
traoperative and postoperative inspection of the instruments.

System errors were observed in 3 cases. Of these, in 2 cases,
a recoverable system error was encountered, and robot-as-
sisted surgery was able to be continued by restoring the sys-
tem during surgery. An unrecoverable system error was seen
in only 1 case of the 3 (0.14%), the present case. Overall, the
incidence rate of unrecoverable system errors in robot-assist-
ed surgery is 1.06% and their causes include communication
errors, in addition to failures of a battery and an optical instru-
ment [6]. In the present case, a system error was encountered
while confirming hemostasis. Because the patient showed no

This work is licensed under Creative Commons Attribution-
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change in vital signs, everyone, including the operator, assis-
tants, nurses, and clinical engineers, responded to the situa-
tion calmly. However, a more rapid response is required in ur-
gent cases such as those with bleeding.

After the emergency shutdown, we immediately contacted the
technical support center of the manufacturer, Intuitive Surgical,
Inc., and requested instructions; however, we were unable to
identify the cause during surgery. The instruments used in sur-
gery were inspected by a technical support representative at
a later date. As a result, operation malfunction was found to
be caused by a communication error within the console, and
after replacing the parts causing instrument failure, we con-
firmed that the issue was not reproducible.

Discontinuation of robot-assisted surgery due to instrument
failure requiring a change in operative procedure has been re-
ported to have an incidence rate of 8.7% [7]. When changing
operative procedure, a transition to laparoscopic surgery may
be desirable in consideration of invasiveness. In the present
case, we were unable to restore the robotic system after an
emergency shutdown, thereby requiring a change in the op-
erative procedure. On the basis of the intraoperative findings,
we judged that the surgery could be continued laparoscopical-
ly, and we were able to continue the surgery in a minimally in-
vasive manner using the wound sites from the robot-assisted
surgery. Upon transitioning to laparoscopic surgery, the oper-
ator stood on the patient’s left side, while the assistant stood
on the patient’s right side, which were the same positions as
those in laparoscopic surgery conventionally performed in our
department (Figure 5A). After changing the surgical operation,
we experienced a feeling of strangeness in operability because
of the difference in port placement between the laparoscopic
surgery conventionally performed at our hospital and robot-as-
sisted surgery (Figure 5B). However, the position of the auxilia-
ry port in robot-assisted surgery was the same as that in stan-
dard laparoscopic surgery, which is useful when changing the

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

APPROVED GALLEY PROOF



APPROVED GALLEY PROOF

operative procedure to laparoscopic surgery (Figure 5C). The
placement of an auxiliary port in robot-assisted surgery var-
ies among facilities, with no recommended position. However,
placement of an auxiliary port in the same position as in lapa-
roscopic surgery, as in this case, is expected to enable a rapid
response in the event of an emergency transition.

The incidence rate of intraoperative discontinuation of robot-
assisted surgery is approximately 0.6% [2]. Although its inci-
dence is very rare, physicians must be prepared for unforeseen
events during surgery. A rapid response is required when there
is an urgent need to change the operative procedure owing to
an emergency shutdown of the robotic system or other issues.
On the basis of our experience with the present case, our de-
partment decided to periodically conduct simulation training
in preparation for cases requiring an intraoperative change in
the operative procedure to laparoscopic surgery as an emer-
gency response. Since then, our department has not experi-
enced any cases requiring an intraoperative change from ro-
bot-assisted surgery to another operative procedure; however,
we plan to continue conducting simulation training in prepa-
ration for emergency situations. Since this case is very rare, it
is unclear whether the response was appropriate; collection
of more case reports is considered necessary.

In Japan, the use of robot-assisted surgery as a minimally inva-
sive surgery is increasing and expected to become more wide-
spread. However, physicians must be prepared for unforeseen
events that would not be encountered in existing surgeries,
such as an emergency shutdown of the robotic system as in
the present case. Robot-assisted surgery has a shorter learn-
ing curve than laparoscopic surgery, and it can be safely per-
formed even by beginners in laparoscopy [8,9]. However, the
present case suggests that training in laparoscopic surgery is
necessary to safely perform robot-assisted surgery.
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Conclusions

Robot-assisted surgery is increasingly being adopted in gyne-
cology because of its minimally invasive advantages and im-
proved surgical dexterity. However, unexpected events such as
robotic system malfunction or emergency shutdown can occur,
although they are rare. In the present case, an unrecoverable
system shutdown during RASH required intraoperative conver-
sion to laparoscopic surgery, which enabled safe completion
of the procedure without major complications. This case high-
lights the importance of maintaining proficiency in conventional
laparoscopic techniques when performing robot-assisted sur-
gery. In addition, appropriate port placement and institution-
al preparedness, including simulation-based emergency train-
ing, may facilitate rapid and safe responses during unexpected
robotic system failure. Surgeons should recognize the possi-
bility of device-related complications and establish strategies
for prompt intraoperative conversion to ensure patient safety.

Patient Consent

Verbal informed consent was obtained from the patient to
publish this case report.
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