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CASE REPORT

Complete ureter avulsion causing a long defect
as a complication of posterior spine fusion: a rare
case treated with nonrobotic laparoscopic repair

Chien-Jung Lai'
Ming-Yuan Chang?
Po-Chien Huang'
Yuan-Chung Chu!'

'Division of Urology, Department

of Surgery, Min-Sheng General
Hospital, Taoyuan, Taiwan; 2Division of
Neurosurgery, Department of Surgery,
Min-Sheng General Hospital, Taoyuan,
Taiwan

Correspondence: Chien-Jung Lai
Division of Urology, Department of
Surgery, Min-Sheng General Hospital,
No. 168, Jingguo Rd, Taoyuan District,
Taoyuan City 33044, Taiwan

Tel +886 3 317 9599

Fax +886 3 346 9591

Email jr0723@gmail.com

This article was published in the following Dove Medical Press journal:
Research and Reports in Urology

Purpose: Ureter avulsion, a challenging urologic complication, has been rarely found in
lumbar spine surgeries. Once ignored, the leaked urine usually leads to significant morbidity
and also makes further repair more difficult. We present an unusual ureter injury causing a
long defect which occurred in posterior spine fusion; immediate repair was performed with
minimal invasion.

Case presentation: A 61-year-old female was receiving microscopic spine fusion (transfo-
raminal lumbar interbody fusion) for her L3-L5 spondylosis. Ureter avulsion with one 3-cm
defect occurred unexpectedly. We confirmed urine extravasation promptly, and performed end-
to-end ureteroureterostomy with laparoscopy. Retrograde double-J stenting was indwelled. Her
postoperative condition was uneventful.

Conclusion: This rare case with good outcome highlights the importance of early diagnosis
and immediate repair for complete ureter avulsion. We prove that reanastomosis for ureter loss
as much as 3 cm is feasible with laparoscopy in regional hospitals where a robot is not avail-
able. To deal with large gaps between stumps, adequate kidney mobilization is required before
anastomosis.
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Introduction

Iatrogenic ureter injury has been mostly found in gynecologic surgeries, and its extent
could be varied. The damage ranges from ligation to compression, partial or complete
transection, thermal injury, and ischemia from devascularization;' different operations
should be utilized to repair injury based on its grade and location. However, even with
profound injury, ureter injury does not cause significant symptoms initially; thus, diag-
nosis is usually delayed. It has been verified that delayed diagnosis results in higher
complications, including fistula, urinoma, infection, etc.? Prolonged hospital stay and
increased nephrectomy numbers are also proved.?

It was seldom reported previously that spine surgeries caused ureter injury. Since
spine fusion has gained more popularity recently for spine interbody stability, some
complications were encountered, such as vascular injury, ureteric injury, and nerve
damage.*’ Unlike great vessels, injured ureters usually cause obscure symptoms
postoperatively. Endoscopic stenting (double-J) or percutaneous nephrostomy can be
performed easily for most injured ureters; however, nephrectomy was also reported
after ureteroureterostomy failure.>¢
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Case report

A 61-year-old woman had suffered from worsening neuro-
genic claudication for 1 year and low back pain with radiation
to the legs. L3—L4-L5 spondylolisthesis was diagnosed with
magnetic resonance imaging, which revealed spinal stenosis
between L4/5 making L5 bilateral nerve root compression,
more severe on the left side (Figure 1). Microscopic transfo-
raminal lumbar interbody fusion (TLIF) with cages had been
discussed and planned. During the operation, L3/4/5 TLIF
was performed through the left side under microscopy after
paraspinal muscle dissection. A Kerrison rongeurs was then
applied for L3/4 and L4/5 left-side laminectomy. However,
one 3-cm ureter segment was clipped out unexpectedly (Fig-
ure 2). We confirmed urine extravasation with an intraopera-

Figure | Preoperative magnetic resonance image showing spinal stenosis between
L4/5, making L5 bilateral nerve root compression, which was more severe on the
left side.

Figure 2 Clipped ureter segment, length 3 cm.

tive portal X-ray taken 5 min after contrast medium injection,
which demonstrated that urine leaked from the right upper
ureter (Figure 3).

Transperitoneal laparoscopic ureter realignment was
attempted. Prior to repair, we indwelled a retrograde ureter
catheter with ureteroscopy to make the distal ureter stump
easier to recognize. One 10-mm periumbilical trocar was set
up for the camera, followed by two working ports (10 and 5
mm) created along the right-side mid-clavicular line. With
pneumoperitoneum and dissection, the avulsed two ureter
stumps were found successfully. To reduce the gap between
the stumps, we performed extensive mobilization of the
right kidney, in which dissection was carried out along the
kidney low pole, lateral side, hepatic flexure, and subhepatic
area, with preservation of peri-renal fat tissue, and great
care of hilar vessels. Both stumps were trimmed out of the
devitalized ureter tissue and spatulated well. The end-to-end
anastomosis was conducted with care to minimize handling
of the ureter adventitia; interrupted sutures were performed
meticulously with 3—0 Vicryl in four stitches (Figure 4). After
this procedure, one retrograde double-J stent was placed
under ureteroscopy, and a Jackson—Pratt drain was also left
next to the anastomosis site.

In spite of the patient’s uneventful postoperative course,
she received 14 days of parenteral ciprofloxacin to prevent
adjacent spine infection. The Foley catheter was removed on
the seventh postoperative day; she was discharged on the 15th
day. The Jackson—Pratt drain was removed at the outpatient
clinic 3 weeks after ureter repair, and the double-J was also
removed 2 months after the anastomosis. However, excruciat-
ing back pain and vomiting developed, and hydronephrosis
and an elevated creatinine level (increased from 0.67 to
1.87 mg/dL) were noted. Ureteroscopy revealed a short seg-

Figure 3 Urine extravasation from the right upper ureter demonstrated on
intraoperative portal X-ray image taken 5 min after contrast medium injection.
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Figure 4 The first stitch of end-to-end anamostosis was accomplished with
laparoscopy. In total, four stitches of interrupted sutures were conducted.

Figure 5 Two months after anamostosis, ureter stricture (<I cm) was revealed
under ureteroscopy at the repair site.

ment (<1 cm) of ureter stricture at the suture site (Figure 5);
therefore, this patient received long-term double-J stenting
for ureter stricture. The associated flank pain and vomiting
subsided once she received restenting in the repaired ureter.

Discussion

Other than gynecologic and colorectal surgeries, ureter
transection or avulsion also occurs in other cases, such as
ureteroscopy and other retroperitoneal surgeries, where
minimally invasive surgery is widely used. Ureter injury
associated with a lumbar spine procedure has only been
published in sporadic case reports; various approach methods
were reported, including anterior exposure and oblique or
posterior spine interbody fusion.®'°’Among them, anterior
lumbar interbody fusion and TLIF procedures combined with

posterior instrumentation both improve the construct stabil-
ity of intact spinal motion segments significantly, and do not
yield to statistical difference.!! We chose TLIF for the fewer
complications of vascular injury and damage on the spine
musculature and neural structure.’ In addition, it is assumed
that revision procedures are more susceptible to ureter injury
because of worse adhesion. In a review of 25 revision case,
two ureter injuries (8%) were found; this incidence is much
greater than the 0.3%-0.5% in other anterior lumbar spine
surgeries.® Most of the cases received adequate ureter repair
immediately or a couple of days later once ureter injury was
confirmed. However, kidney loss was also reported.

Since ureters are found at higher risk of minimally
invasive lumbar spine surgeries, a dual-phase computed
tomography (CT) scan was examined to assess ureters preop-
eratively.'? In their preoperative CT images, 90.4% of ureters
were classified as anatomically close to the surgical corridor
for oblique lateral interbody fusion, and 16% are at risk of
injury during extreme lateral interbody fusion. In addition,
ureters could be damaged inadvertently with violent use of
thread pins or pedicle screws, even if being wrapped in fat and
peritoneum.”'? Systemic disease, like rheumatoid arthritis,
can alter ureter locations unpredictably. To prevent ureter
injury, ureter stenting prior to operations has been largely
acknowledged as the most effective method.'*¢ However,
this could be only feasible for selected cases who have higher
possibility of ureter injury as a result of intractable disease.
Since ureter injury was hardly predictable in our case, we
did not indwell the ureter stent beforehand.

Both American Urological Association and European
Association of Urology guidelines recommend complete
intravenous urography as the best imaging method to confirm
the suspicion of ureter damage.'? There are insufficient data
to recommend a CT scan, but it appears to be accurate for
delayed diagnosis of ureteric injury with signs of contrast
medium extravasation, ascites, hydronephrosis, and urinoma.>
In our case, an intraoperative X-ray image taken with the use
of contrast medium was utilized as an alternative for excretory
urography, followed by retrograde ureteroscopy. We proposed
that this instant imaging taken intraoperatively can be used
commonly if there is any suspicion of ureter avulsion which
needs urgent realignment.

To repair injured ureters, different operations should be
adopted according to injury grade and location. EAU and
AUA guidelines recommended that grade 2 or grade 3 ure-
ter injury (partial injury or laceration only) can be repaired
by primary closure over stents. Most minor injuries such
as perforations could be treated well with only endoscopic
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stenting.'? For complete avulsion (grade 4 and 5) above iliac
vessels, ureteroureterostomy should be performed over a
stent,2!314 whereas ureter reimplantation should more often be
applied for distal ureter injury happening during gynecologic
surgeries.” It has been recommended that immediate recogni-
tion and repair of ureter convulsion allow for better results
and fewer complications.? In most cases of late diagnosis,
the treatment usually started with percutaneous drainage."
Patients usually suffered from flank pain or vomiting; a
longer hospital stay would be required.’ Besides, ureter
tissue becomes more fragile in urinoma following urine
leak, which also increases the challenge to further repair.
Therefore, nephrectomy was chosen in some cases after
reanastomosis failed.

To optimize the anastomosis, general principles must
be taken: 1) careful ureter mobilization; 2) debridement of
devitalized tissue; 3) mucosa to mucosa, spatulated, tension-
free, and watertight anastomosis; 4) ureter drainage (usually
with an internal double-J); and 5) isolation of the anastomosis
from associated injury.! Given the large ureter loss in our
case, extensive kidney mobilization is the most determining
step to approximate the two ureter stumps and best reduce
the tension. This end-to-end anastomosis took 3 h, only
causing minimal blood loss (<50 mL). Our case emphasizes
the importance of awareness and early diagnosis when ure-
ter injury occurs. However, ureter stricture develops when
ischemic ureters heal from scar tissue, often from extensive
adventitial dissection, radiation, or blast injury.? In our case,
the high tension of the repaired ureter and devascularization
associated with ureter dissection aggravated the scar forma-
tion despite our best efforts to reduce the tension. Fortunately,
like most of the cases which are short and diagnosed early,
our case’s ureter stricture was managed successfully with
an endourological procedure. Open excision and repair can
be preserved for endoscopic failure, late stricture discovery,
overly dense or long cases, or radiation-induced cases.?
Laparoscopic ureter repair has been proven feasible, safe,
and effective for damage occurring during gynecologic sur-
geries.'® Moreover, robotic surgery was also applied for dif-
ficult repair in complete ureter avulsion. An evidence-based
review on this technique by Tracey et al'” proved the high
success rate and faster recovery. However, ureter repair for
a large defect with laparoscopy has never been reported. We
presented the first case of intraoperative laparoscopic ureter
reanastomosis for a complete avulsion causing ureter loss
of 3 cm. This certifies that primary realignment is feasible
for intractable cases with minimal invasiveness in regional
hospitals where robots are not available.

Conclusion

Despite the low incidence rate, ureter injury possibly hap-
pens during posterior spine fusion. Neurosurgeons and
urologists both need to keep aware of this complication. An
intraoperative X-ray scan with contrast medium injected is a
quick tool to ensure urine extravasation. To deal with ureter
avulsion, immediate recognition and adequate kidney mobi-
lization are both determining steps to achieve laparoscopic
reanastomosis.
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