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Ureteral Penetration Caused by Drilling During Internal Pelvic 
Bone Fixation: Delayed Recognition
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A 49-year-old man was referred to our department with profuse serous fluid discharge from a Penrose drain after undergoing 
internal fixation with metal screws for multiple pelvic bone fractures. A definite ureteral penetration was identified that was ori-
entated from the lateral to the medial aspect of the right distal ureter. The patient was surgically treated with excision of the 2-cm 
injured ureteral segment, end-to-end ureteroureterostomy, and double J ureteral stent placement. To our knowledge, a penetrat-
ing ureteral injury caused by bone drilling has not been reported previously in the published literature. This case shows that sur-
geons who do pelvic surgery, including orthopedic surgeons, should be familiar with the anatomical relationship of the ureter and 
its potential injuries.
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Iatrogenic injury of the ureter has been extensively documented 
in association with urogynecological and colorectal surgery [1]. 
However, little is known about orthopedic-associated ureteral 
injuries. We report the first case of ureteral injury following or-
thopedic internal pelvic bone fixation with metal bone screws 
and describe in detail its clinical presentation, diagnosis, and 
treatment. 

CASE REPORT

A 49-year-old man was referred to our department with persis-
tent serous fluid discharge via a Penrose drain that had been in-
traoperatively placed into the operation site and had remained 
until postoperative day 10 after orthopedic internal fixation with 
metal screws for multiple pelvic bone fractures. The creatinine 
and blood urea nitrogen values of the discharged fluid were 
25.56 mg/mL and 86 mg/mL, respectively. Subsequently, intra-
venous urography was performed, which showed urinary ex-
travasation arising from the right distal ureter suspicious of a 

right distal ureteric injury (Fig. 1). Renal ultrasonography was 
also performed, which confirmed grade I hydronephrosis of 
the right kidney. Following this, a percutaneous nephrostomy 
(PCN) tube was successfully inserted to divert the urine output 
into an external drainage bag. To further specify the location and 
severity of the right distal ureteric injury, an antegrade neph-
rostogram was performed via the PCN tube, which clearly dem-
onstrated extravasation of contrast material around the right 
distal ureter (Fig. 2). However, an antegrade attempt to inter-
nalize the right ureter by placement of a double J ureteric stent 
failed. After detailed discussion with the patient, it was decided 
to proceed with an emergent reconstructive operation to repair 
the right distal ureteric injury. A midline laparotomy was per-
formed to obtain adequate surgical exposure of the injured right 
ureter. After careful dissection, the right ureter was found to be 
displaced medially by a well-formed urinoma secondary to uri-
nary leakage along the right pelvic side wall. In addition, reac-
tive inflammatory changes adjacent to the injured ureter had 
resulted in adhesions that made ureteric dissection difficult. Two 
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penetrating holes leaking urine at the same level of the right 
distal ureter were intraoperatively identified. After complete 
evacuation of the urinoma, approximately 2 cm of the injured 
ureteral segment was excised and an additional ureteral dissec-
tion was made so that tension-free ureteral anastomosis could 

be safely achieved. Eventually, an end-to-end ureteroureteros-
tomy was performed over a 6-French double J ureteral stent 
(Fig. 3). The patient recovered fully without complications or 
adverse sequelae.

DISCUSSION

Injury to the ureter during pelvic orthopedic surgery is exceed-
ingly rare. Iatrogenic ureteral injury complicates 0.5% of benign 
pelvic urological, gynecological, obstetric, and general surgical 
procedures [1]. To date, a few reports of ureteral avulsion caused 
by orthopedic surgeries have been published [2,3]. However, a 
through-and-through ureteral penetrating injury that was sus-
pected to be caused by machinery drilling during pelvic bone 
fixation has not been published previously in the literature. In 
this patient, penetration of a metal screw through the ureter is 
suspected as the cause of the injury. However, the exact mecha-
nism of injury cannot be easily explained. For example, it is pos-
sible that the direct placement of the metal screws themselves 
could lead to penetrating ureteric injury; however, these screws 
do not have strong enough forwarding shear force to cause such 
ureteric injury. Structurally and owing to anatomical configura-
tions, the ureter can readily move side to side and to a lesser ex-
tent upward and downward when pushed or pulled by a direct 
mechanical force such as ureteroscopy or ureteral stent insertion. 

Fig. 1. Delayed image of intravenous urography showing exten-
sive extravasation of the contrast media (arrows) from the right 
ureter and no visualization of the right distal ureter.
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Fig. 2. Antegrade pyelography showing extravasation of the con-
trast media in the right distal ureter.

Fig. 3. Postoperative KUB (kidney, ureter, and bladder) radio-
graph showing D-J stent placement in the right ureter. 
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Therefore, we suspect the main cause of the ureteric penetration 
could be a machinery drill used on the pelvic bone because such 
an instrument can generate instantaneous moving power. Add-
ing to this, we can also hypothesize that the direction of the pen-
etration was from the lateral to the medial side, which was pri-
marily due to the original operation site being lateral to the in-
jured ureter. In addition, the medial structures of the ureter, such 
as the peritoneum and bowel, were intact. This suggests that the 
injury could have been caused during drilling because the di-
rection of the ureteric injuries was parallel in both direction and 
configuration to that of the bone metal screw placed in the pel-
vic bone.
 Important factors when deciding on the treatment method 
in ureteric injury are the extent and level of injury, time to rec-
ognition, and associated injury. Of these, recognition time is the 
most important factor in deciding how to manage the injury. If 
the diagnosis is made within the first 5 days after the primary 
insult, urologists prefer to proceed with immediate surgical re-
pair. However, if the diagnosis is made 6 days or longer after the 
trauma, many urologists would place a PCN tube or double J 
ureteral stent in view of contemplating a delayed definitive re-
pair [4]. If the ureteral injury is partial, that is, the ureteral pa-
tency is sustained, the first attempt to treat the injury should be 
placement of an indwelling double J ureteric stent whether it is 
antegrade or retrograde [4,5]. Failing this, a PCN tube can be 
very useful in diverting the urine output as a temporary measure 
for a period of 3 months to allowing sufficient time to resolve 
periureteral inflammatory adhesion, after which delayed recon-
structive surgery can be carefully planned and executed. In this 
patient, we could not place a retrograde ureteral stent because 
the lithotomy position was impossible owing to the recently 
performed orthopedic surgery. Therefore, we first elected to 
place the ureteral stent via the PCN tract but failed. Subsequent-

ly, an emergent reconstructive operation was performed owing 
to medicolegal problems despite the somewhat delayed recog-
nition of the injury.
 This case shows that the possibility of ureteral injury exists 
during internal fixation with metal bone screws for iliac bone 
fractures. Although the diagnosis of the event in this case was 
delayed until postoperative day 10, satisfactory results including 
preservation of kidney function were achieved. 
 In conclusion, we emphasize that surgeons who operate on 
the pelvic cavity and adjacent structures should be familiar with 
the anatomy of the ureter and its pelvic course so that inadver-
tent ureteric injury can be avoided.
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