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Rare ureteral injury in lumbar discectomy — two case
reports

Perka moBpena mokpahHOT kKaHajga KO TyMOaiHe JUCKEKTOMH]jE — JBa TIPUKa3a
OoJieCHUKA

SUMMARY

Introduction latrogenic ureteral injuries are an
important part of all ureteral injuries. They occur
primarily during urological, gynecological, vascular,
and general procedures. Urethral injury during spinal
surgery is a rare complication. We wanted to
emphasize that there should be limitations during the
use of surgical instruments used in spine surgery.
Case outline We present ureteral injury cases that
occurred in two patients with lumbar disc herniation
who were treated surgically in our neurosurgery
department. Ureteral repair was performed in both
patients by the urology department. Their
postoperative course was uneventful.

Conclusion This report emphasizes the importance
of ureteral injury complications rare and cause
medicolegal problems during lumbar disc surgery.
Surgeons should consider this potential complication,
which has devastating consequences, particularly/in
patients with abdominal pain in the early
postoperative period.

Keywords: herniated intervertebral disc; iatrogenic;
surgery; ureteral injury

INTRODUCTION

CAXKETAK

¥YBoa Jatporene moBpene MokpahHe 1eBu npeacTa-
BJbAjy BaXkKaH JE0 CBHX MOBpeaa MOKpahHHX LIEBU.
JaBJbajy ce yriiaBHOM TOKOM YPOJIOIIKHX, THHEKOJIO-
IIKUX M OMIITUX XUPYPIIKUX U BaCKyJIAPHUX 3aXBa-
ta. [ToBpene mokpaliHe IIeBH TOKOM OIlepariije Koje
Ce y JIMTepaTypu PETKO jaBJbajy Kao KOMIUTUKAI[H]a.
XTenu cMo J1a HarjlacCUMo.Jia- Tpeda [a mocToje orpa-
HHYCEHa TOKOM YIMOTPeOe XUPYPUIKAX HHCTPYyMEHATA
KOjH Ce KOPHCTE MPUIMKOM ONepaluje KniMme.
Ipuxa3su 6onecnuka [IpegcraBbamo MoBpeay MOK-
paliHor KaHasa Koja ce JOTOAWIA Y JBa CIIydaja JIyM-
OaHe AUCKYC XEpHHje JICUCHE XUPYPIIKUM ITyTeM Ha
HallleM OJIeJbeibY 3a HOYPOXUPYPLHjy. YPOJIO3H CY Y
00a ciydaja W3BPIIMIN 3aXBaT Ha MOKpaliHOM KaHa-
ay. IlocTonepaTHBHY IEPUOJ je Tpolao 6e3
KOMILTHKAIIMja KOJI 00a MaIfijeHTa.

3aksbydak Y OBOM M3BELITajy CMO HAIJIACHIIU BaX-
HOCT KOMIUTHKAIIMja KOje Ce jaBJbajy ycien moBpeaa
MokpahHOT KaHaa, Koje Cy peTKe U N3a3uBajy Meiu-
[UHCKE MTPOOJIeMe TOKOM OIepalije JIyMOaTHOT JAKC-
Ka. Xupyp3u Tpeba J1a uMajy y BUIY OBY IOTEHIIH]a-
JIHY KOMIUIMKAIM]y KOja UMa pa3opHe MOCIeHIIE,
MoceOHO KOJI MaIjeHaTa ¢ 00JI0BUMa y a0IOMEHY y
PaHOM MOCTOINEPATHBHOM MEPHOLY.

Kiby4yHe peun: ITUCKYC XepHU]ja; jaTPOTreHU;
orepanuja; moBpeaa MokpaliHe eBU

The conventional surgical technique for lumbar disc hernias is lumbar discectomy. The
main postoperative problems that may arise related to discectomy (open or percutaneous)
include severe sequelae, cerebrospinal fluid (CSF) fistula, and wound healing problems [1, 2].
Regardless of the anatomical aspect (anterior, lateral, or posterior) in the surgical approach to
the spine, injury to adjacent anatomical structures may occur at varying rates. Various organ
injuries such as those of the bowel, ureter, and vascular system have the following approaches
safe and widely performed by spine surgeons [3—6]. These injuries can be seen either alone or

in combination [7, 8].
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Ureteral injury is a rare complication of lumbar spine surgery. Since the first case of
ureteral injury due to lumbar spine surgery was reported in 1954, 47 cases have been reported
to date [6,9]. In a meta-analysis, Turgut et al. found that the reporting of these 47 cases was
proportional to the socioeconomic development level of the countries [6].

Here, we present two cases of ureteral injury that occurred following lumbar disc surgery
using different approaches (posterior in one and far-lateral in the other) and discuss the levels

of injury (one L5-S1 and the other L4-L5), diagnosis time, complaints, and treatments.

CASE REPORTS

Patient 1

A 45-year-old man presented to our neurasurgery clinic with the complaints of back pain,
right leg pain, and walking difficulties. On physical examination, the Laségue-Lazarevic sign
was positive on the right side; and the dorsiflexion muscle strength of the right foot was 2/5.
Right far-lateral disc herniation at L5-S1 was detected in the lumbar magnetic resonance
imaging (MRI), and he was operated on at this level using the paramedian intertransverse
approach (Figure 1a; b). The back and leg pain regressed, but on postoperative day 1, he began
experiencing severe abdominal pain and urgency but inability to urinate; thus, a bladder
catheter was inserted. However, the abdominal pain worsened, he was unable to lie on his back,
and there was swelling around the navel. On physical examination, he showed signs of
abdominal guarding and rebound; thus, ultrasonography and contrast-enhanced abdominal
computed tomography (CT) were undertaken. These examinations detected abdominal fluid,
which was then evacuated by ultrasound-guided puncture (approximately 4 L). However, the
patient’s complaints persisted. Over the next 15 days, weight loss (10 kg), anemia (preoperative
and postoperative hemoglobin levels, 13.2 g/dL and 9.6 g/dL, respectively), elevation of kidney

enzymes (blood urea nitrogen, 70 mg/dL; creatinine, 2.1 mg/dL), and elevation of liver
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enzymes (aspartate transaminase, 78 U/L; alanine transaminase, 45 U/L) were observed.
Abdominal fluid was continuously evacuated by puncture every other day (approximately 1 L
every time, 10 times in total). With the prediagnoses of cirrhosis and stomach cancer, liver
biopsy and endoscopy were performed by the gastroenterology department, which did not
detect any pathologies. Following the fluid restriction, the frequency of the puncture procedure
was proportionally reduced from every other day to every 4 days, and another contrast-
enhanced CT was performed.

Contrast media extravasation was not observed on CT, but contrast enhancement was
evident in the left ureter with extensive intra-abdominal fluid; whereas it was not seen in the
right ureter (Figure 1c). latrogenic ureteral injury was considered. In addition, urine was found
in the analysis of the fluid taken from the puncture. Two weeks after lumbar disc surgery,
ureteral repair was performed with an end-to-end anastomosis by the urology department,
which was due to the iatrogenic ureteral rupture on the right side. The patient did not have any

complaints during his follow-up.

Patient 2

A 60-year-old man presented to our neurosurgery clinic with the complaint of lower back
and left leg pain. On physical examination, left-sided Laségue-Lazarevic sign was positive, and
the strengths of the tibialis anterior and extensor hallucis longus muscles of the left foot were
3/5 and 2/5, respectively. The patient was operated on for left-sided recurrent disc herniation
at the L4-L5 level (Figure 2a). He recovered postoperatively and was discharged. On
postoperative day 25, he presented to our clinic again with a clear color discharge from the
wound site. He was operated on with the suspicion of a CSF fistula. During the operation, no
dura defect was observed, but when the dura was pushed, a contralateral anterior longitudinal

ligament (ALL) defect was observed. The fluid continuously flowed from the disc height where
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the defect was located, and approximately 1.500 mL of clear and odorless fluid was aspirated.
At this stage, a drain extending into the ALL defect was inserted (Figure 2c). After the
operation, approximately 1,000 mL of clean and odorless fluid was discharged from the drain
every day for 3 days. Considering that the continuous amount of the drainage and amount and
color were similar to the urine collected in the bladder bag, the drainage fluid was analyzed
and confirmed to be urine.

On preoperative reassessment by MRI, a urinoma sac was found'in the anterolateral
neighborhood of the disc height at the edge of the psoas muscle (Figure 2b). Intravenous
pyelography was later performed by the urology department, clearly showing iatrogenic
ureteral injury (Figure 2d). The patient was referred 'to an external center for the repair of
ureteral injury with end-to-end anastomosis. He did not have any complaints during his follow-
up.

All procedures performed were in. accordance with the ethical standards of the
institutional and national research . committee and with the 1964 Helsinki Declaration and its
later amendments or comparable ethical standards. Written consent to publish all shown

material was obtained from the patients.

DISCUSSION

Instruments used in lumbar spine surgery may cause injury to retroperitoneal organs,
such as the bowel, ureter, and vein, by damaging the prevertebral ligament [7,8,10]. Although
the mechanism of this injury has not been explained in all cases reported in the literature, it
most frequently occurs with the injury of ALL due to rongeur use [11]. Fomekong et al.
reported that ureteral injury occurred due to the use of Kirschner wire during the minimally
invasive pedicle screw application [12].

Even in the most experienced hands, a rongeur can cause serious organ injuries at the
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stage of discectomy. In our opinion, two points should be considered while using this tool. The
first and common mistake being the application of the tip of the rongeur in an open way, and
more than the mouth of the instrument is inserted into the surgical field. The second is moving
to inadvertently close the tool if the rongeur falls into the intertransverse space when
withdrawing it. The first situation can be successfully controlled with experience. However,
the second situation is extremely difficult to prevent, as it is a reflexive movement and
dependent on personal skills. In this context, injuries may occur during the disc removal with
a far-lateral approach, as in our first case, or they may occur when the rongeur accidentally
falls into the intertransverse space while removing the tissues over the lamina before the
discectomy stage [6].

During revision surgery, the risk of injury increases because of the adhesion of all tissues
(such as the dura mater, vein, and ureter). Specifically, revisions of lumbar disc surgery
performed with the anterior approach are more difficult than those performed with the posterior
approach. In anterior 'revision surgery, ureteral catheterization is performed before the
operation to minimize the risk of possible injury; however, despite these precautions, injuries
have been reported [13]. In posterior surgery, ureter injury often occurs contralaterally
[6,11,12]. Ipsilateral injury, as described in our second case, is usually rare. We attribute this
to the use of a reverse-angled rongeur in this patient who underwent surgery due to recurrent
disc herniation. It is relatively more possible to have full control over a straight rongeur.
However, how far the tip can go when using a reverse-angled rongeur is entirely related to the
surgeon’s experience and satisfaction with disc removal. In recurrent lumbar disc surgery, the
lateral of the disc is often approached due to the need for extra laminectomy and facetectomy.
Accordingly, pushing the reverse-angled rongeur too far forward may result in the formation
of ALL defects and ipsilateral ureteral injury. Therefore, rongeur-type tools should be

manipulated in a controlled manner as much as possible.
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To minimize organ injury in disc surgery after ureteral injury in both cases, we drew a
straight red line at the end of the mouth part of the straight and reverse-angled rongeur device
(Figure 3). We use this red line as a visual stopper. This line will provide a safer use of the
rongeur device during training, especially in clinics that provide spinal surgery training. In this
context, we recommend that companies manufacturing surgical hand tools place this‘line on
the part of the rongeur, as we described above.

The duration of symptoms after ureteral injury varied (first 24 h to. 1 year) [6]. It may.
present with symptoms immediately after surgery, as in our first-case, or as late as on
postoperative day 25 in our second case. Among these symptoms, abdominal and flank pains
are the most common, and hematuria, abdominal swelling, fever, and urinary fistula can be
observed [6,12]. These symptoms that can be encountered by spine surgeons, albeit rarely, may
delay the diagnosis of an already rare ureteral injury.-In our first case, a postoperative follow-
up neurological examination should be a part of this routine after the patient who has undergone
spine surgery recovers from anesthesia. In such cases, contrast-enhanced CT is recommended
if ureteral injury is suspected.

A CSF fistula.is.a common complication during lumbar spine surgery [14]. Our second
case presented to the emergency department with a discharge from the incision site, which may
be because we did not focus on the urinoma sac in the lumbar MRI taken preoperatively to
determine the formation of a CSF fistula. In both cases, in the presence of either fluid
accumulation at a level that is more expected after lumbar disc surgery or a skin fistula, a fluid
sample should be taken and urinalysis should be performed. In addition, contrast-enhanced CT
is necessary to visualize the ruptured ureter. Finally, an urinoma incision close to the surgical
level can be seen on MRI, especially in late-stage cases.

Discussing the complaints, diagnosis, and treatment processes of iatrogenic urethral

injury with these two cases would make it easier for spine surgeons to manage this process by
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considering the possibility of this complication that generally has a good prognosis.

Conflicts of interest: None declared.
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Figure 1: a — Preoperative magnetic resonance imaging showing L5-S1 right far-lateral disc
herniation (white arrow and white circle); b — postoperative one-year control magnetic
resonance imaging showing no disc; ¢ — contrast-enhanced abdominal computed tomography
performed on postoperative day one showing diffuse fluid in the abdomen and contrast
enhancement in the left ureter at the edge of the psoas muscle (black arrow and black circle)

but not on the side of the injury
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Figure 2: a— Preoperative magnetic resonance imaging showing right-sided extruded disc
herniation at L4-L5 (white arrow); b — postoperative magnetic resonance imaging showing a
urinary fistula (thin white arrow) extending from the urinoma sac (thick white arrow) to the
disc height and further to the skin; ¢ — postoperative computed tomography showing the
drainage catheter (blue arrow) extending from the urinoma sac to the skin (white arrow); d—
intravenous pyelography showing that the catheter cannot go above the disc height where the

injury occurred
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Figure 3: Red line at the tip of the mouth of the straight and reverseanged{gé
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