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ABSTRACT

Oblique lateral interbody fusion (OLIF) has recently gained widespread use as a minimally invasive surgical procedure for degenerative 
lumbar disease. OLIF has several advantages but can also lead to several possible complications. For example, although less 
common, access through the retroperitoneal cavity can cause ureteral injury. Here, we report two cases of ureteral complications 
that occurred during consecutive OLIF procedures. One involved a 77-year-old female patient who had a double-J catheter inserted 
due to ureteral injury during surgery, and the other involved a 69-year-old male patient suspected of having a ureteral stricture due 
to retractor compression. To prevent ureteral complications in OLIF, it is necessary to accurately identify the anatomy of the ureter 
through preoperative imaging and to pay special attention during surgery.
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chain injury, and infection. Due to the anteriorly located OLIF 
corridor, the possibility of inadvertent injury to major vessels 
or the ureter is high (1). Few reports of ureteral injury are found 
in the literature, and they have only focused on the incidence 
rate (8,9). We recently encountered two cases of intraoperative 
ureteral complications during consecutive OLIF. In this case 
report, we share the course of complications and review the 
related ureteral anatomy with precautions taken during OLIF.

█   CASE REPORT
The local institutional review board (IRB) approved this case 
report study (05-2022-182). In the process of IRB approval, an 
exemption document of patient consent has been submitted.

Case 1

Ureteral injury occurred in a revision case of a 77-year-old 

█   INTRODUCTION

Oblique lateral interbody fusion (OLIF) is gaining 
popularity as a minimally invasive surgical technique 
for various degenerative lumbar diseases, including 

spondylolisthesis and kyphoscoliosis (12). It is safer and 
more effective than traditional spinal fusion surgery (5). In 
OLIF, the anterior spinal column is approached through the 
retroperitoneal cavity, allowing the operator to access the 
intervertebral disc space with relative ease, while minimizing 
bleeding and muscle damage (13). Moreover, the anterior-
psoas approach is less likely to cause injury to the great vessels 
or lumbar plexus because it does not require access to the 
prevertebral space that can accompany the great vessels or 
plexus (2). However, various complications can occur during 
OLIF, including endplate fracture, cage subsidence, psoas 
muscle paresis, retroperitoneal hematoma, sympathetic 
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woman with a history of lumbar spine surgery. The patient 
had a history of L3–5 fusion surgery. Imaging examination 
revealed that the patient had L3-4 nonunion and bilateral L3 
screw loosening, which caused severe radiating back and leg 
pain. To resolve these symptoms, we decided to proceed with 
OLIF L3-4. No complications occurred after retroperitoneal 
access until discectomy. However, during the process of 
pulling out the trial, tissues such as muscle bundles were 
found to be crushed. We asked a urologist to evaluate ureter 
injury. To confirm ureteral injury, indocyanine green was 
injected intravenously; subsequently, purple urine leakage 
was observed from the injury site. A double-J catheter was 
inserted into the ureter injury site, and a urologist performed 
primary closure. After the operation, the patient was sufficiently 
hydrated; however, acute pyelonephritis occurred twice. The 
double-J catheter was replaced two months after surgery and 
removed four months later. After catheter removal, retrograde 

pyelography revealed a mild stenosis of the left proximal 
ureteral anastomosis. However, the dye passed completely 
without any resistance (Figure 1).

Case 2

A 69-year-old man was diagnosed with lumbar spinal stenosis 
two years prior to presentation. The patient underwent OLIF 
at the L2–3 and L3–4 levels and pedicle screw instrumentation 
at L1–4 to relieve persistent radiating pain in the left thigh and 
sciatica. The L3–4 level procedure was performed first and 
proceeded smoothly thereafter. In the L2-3 process, the pin 
was fixed in the region where the retroperitoneal fat partially 
covered the psoas muscle. After the self-retaining retractor 
was mounted, OLIF was performed without any complications 
and the cage was inserted. Before removing the self-retractor, 
we checked the pathway of the ureter and confirmed that 
it was close to the pinning site. To prevent injury during pin 

Figure 1: A) Preoperative computed 
tomography: the ureter at the L3/4 area 
is marked with red circles. The right 
ureter is located above the psoas muscle, 
whereas the left ureter is located at the 
medial border of the psoas muscle. 
B) Immediate postoperative image. 
C) Indocyanine leakage was found at the 
site of injury of the ureter (yellow circle). 
D) A double-J catheter was inserted, and 
primary closure was performed at the 
injury site (yellow arrows). 
E, F) Four-month postoperative 
retrograde pyelography: Mild stenosis 
at the suture site; however, the contrast 
passage was uneventful.
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removal, the pin was removed by gentle medial retraction 
after checking the pathway of the ureter, which was confirmed 
in the upper and lower parts of the pin. Fortunately, there 
was no penetration of the ureter, but the surrounding soft 
tissue was kinked considerably. Before pin fixation, no 
procedure was definitively identified as being responsible 
for damage to the ureter; it was therefore thought that ureter 
stricture occurred due to the retractor, and we decided to 
check for ureter injury. Indigo carmine was administered 
intravenously after consultation with a urologist to evaluate 
ureter injury. Fortunately, no urine leakage was observed and 
the patient showed no postoperative urological symptoms. 
On postoperative day seven, intravenous pyelography was 
performed for further evaluation of the ureter status, revealing 
some strictures but normal patency (Figure 2).

█   DISCUSSION
We encountered two cases of ureteral complications during 
OLIF surgery. Few cases of ureteral complications during 
minimally invasive OLIF have been reported; however, they 
are rare and have a low incidence rate (8,9). Anatomically, 
the ureter is located anterolateral to the psoas muscle in the 
retroperitoneal space, adjacent to the disc space and great 
vessels, and is surrounded by fat tissue (10,15).

In Case 1, the ureteral pathway was atypical and showed 
variation. When we reviewed the preoperative computed 
tomography (CT) scan again, we found a difference in the paths 
of the bilateral ureters. Typically, the ureter is located on the 
psoas muscle and is easily identifiable. Therefore, the ureter 

was retracted medially during the retroperitoneal approach. In 
our case, however, the ureter was not retracted properly to the 
medial side because the ureter was located between the psoas 
muscle and the vertebral body, resulting in ureteral injury. If 
ureteral injury is discovered postoperatively, urine leakage 
can lead to retroperitoneal infection, which can be dangerous 
as it can lead to sepsis or cage-associated discitis (9). Acute 
renal insufficiency and chronic renal failure can also occur 
as sequelae of ureteral injury (7). Fortunately, we suspected 
ureteral injury intraoperatively, and the complications were 
minimized because the patient was promptly diagnosed and 
treated.

The condition in Case 2 may have been related to the 
anatomical location of the ureter. The ureter originates in the 
kidney and is located in the retroperitoneal space above the 
psoas muscle, closest to the psoas medial border at the L2–3 
level (3,11). Therefore, because the retractor is mounted on 
the medial side of the psoas muscle, the L2–3 level is the 
most vulnerable to ureteral injury. If the pathway of the ureter 
is grossly confirmed during the retroperitoneal approach, 
the risk of injury is low. However, it is more dangerous to 
inspect the retroperitoneal fat internally when the ureter has 
not been identified. Therefore, it was critical to retract the 
retroperitoneal fat sufficiently medially at the site where the 
retractor was mounted.

It is important for surgeons to be aware of the possibility of 
intraoperative ureteral complications. Intravenous dye injection 
may be helpful if ureteral injury is suspected intraoperatively; 
however, the site of injury may still be unknown (14). Even if 

Figure 2: A) Suspicion of ureteral stricture 
was observed (yellow arrow). B) No 
leakage was observed after intravenous 
indigo carmine injection (yellow circle). 
C) Intravenous pyelography on 
postoperative day 3. D) Intravenous 
pyelography on postoperative day 7: 
Passage was good with no remarkable 
findings (blue arrows).
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the surgical instrument is moved. Additionally, identifying the 
anatomical location of the ureter preoperatively using image 
work-up will reduce ureteral complications.
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A B

C D



  5 Turk Neurosurg, 2023 | 5

Lee KH. et al: Ureteral Complications During Spinal Fusion

9. Lee HJ, Kim JS, Ryu KS, Park CK: Ureter injury as a 
complication of oblique lumbar interbody fusion. World 
Neurosurg 102:693.e7-693.e14, 2017

10. Mahadevan V: Anatomy of the kidney and ureter. Surgery 
37:359-364, 2019

11. Motola JA, Shahon RS, Smith AD: Anatomy of the ureter. Urol 
Clin North Am 15:295-299, 1988

12. Oh BK, Son DW, Lee SH, Lee JS, Sung SK, Lee SW, Song 
GS: Learning curve and complications experience of oblique 
lateral interbody fusion: A single-center 143 consecutive 
cases. J Korean Neurosurg 64:447-459, 2021

13. Ohtori S, Orita S, Yamauchi K, Eguchi Y, Ochiai N, Kishida S, 
Kazuki K, AokiY, Nakamura J, Ishikawa T, Miyagi M, Kamoda 
H, Suzuki M, Kubota G, Sakuma Y, Oikawa Y, Inage K, Sainoh 
T, Sato J, Fujimoto K, Shiga Y, Abe K, Toyone T, Inoue G, 
Takahashi K: Mini-open anterior retroperitoneal lumbar 
interbody fusion: Oblique lateral interbody fusion for lumbar 
spinal degeneration disease. Yonsei Med J 56:1051-1059, 
2015

14. Siddighi S, Yune JJ, Hardesty J: Indocyanine green for 
intraoperative localization of ureter. Am J Obstet Gynecol 
211:436.e1-2, 2014

15. Zilberman DE: Ureteral anatomy. In: Smith AD, Preminger 
G, Badlani GH, Kavoussi LR (eds). Smith’s Textbook of 
Endourology, 3rd ed. Wiley-Blackwell, 2012:355-364

2. Aghayev K, Vrionis FD: Mini-open lateral retoperitoneal lumbar 
spine approach using psoas muscle retraction technique. 
Technical report and initial results on six patients. Eur Spine J 
22:2113-2119, 2013

3. Anand N, Baron EM: Urological injury as a complication of the 
transpsoas approach for discectomy and interbody fusion: 
Report of 3 cases. J Neurosurg 18:18-23, 2013

4. Avellino GJ, Bose S, Wang DS: Diagnosis and management of 
hematuria. Surg Clin 96:503-515, 2016

5. Chen Y, Zhu Z, Wang Y, Fan S, Fang X, Wan S, Zhang J, Zhao 
X, Zhao F: Effects of oblique lateral interbody fusion and 
transforaminal lumbar interbody fusion for lordosis correction 
in degenerative lumbar diseases. Zhonghua Yi Xue Za Zhi 
98:1990-1995, 2018

6. Fujibayashi S, Otsuki B, Kimura H, Tanida S, Masamoto K, 
Matsuda S: Preoperative assessment of the ureter with dual-
phase contrast-enhanced computed tomography for lateral 
lumbar interbody fusion procedures. J Orthop Sci 22:420-
424, 2017

7. Gild P, Kluth LA, Vetterlein MW, Engel O, Chun FKH, Fisch 
M: Adult iatrogenic ureteral injury and stricture–incidence and 
treatment strategies. Asian J Urol 5:101-106, 2018

8. Kubota G, Orita S, Umimura T, Takahashi K, Ohtori S: 
Insidious intraoperative ureteral injury as a complication in 
oblique lumbar interbody fusion surgery: A case report. BMC 
Res Notes 10:193, 2017


