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Introduction: Paraplegic patients are at greater risk of developing complications follow-

ing ureteroscopic lithotripsy because of urine infection associated with neuropathic bladder, 

difficulties in access due to altered anatomy of urinary bladder and urethra, spinal curvature, 

spasticity, and contractures. We report the occurrence of large subcapsular hematoma following 

ureteroscopy and discuss lessons we learn from this case.

Case report: A 48-year-old male patient with spina bifida underwent ureteroscopy with laser 

lithotripsy and ureteric stenting for left ureteric stone and staghorn calculus with hydronephro-

sis; laser lithotripsy was repeated after 3 months; both procedures were performed by a senior 

urologist and did not result in any complications. Ureteroscopic laser lithotripsy was performed 

5 months later by a urological trainee; it was difficult to negotiate the scope as vision became 

poor because of bleeding (as a result of the procedure). Postoperatively, hematuria persisted; 

temperature was 39°C. Cefuroxime was given intravenously followed by gentamicin for 5 days; 

hematuria subsided gradually; he was discharged home. Ten days later, this patient developed 

temperature, the urine culture grew Pseudomonas aeruginosa, and ciprofloxacin was given 

orally. Computed tomography (CT) of the urinary tract, performed 4 weeks after ureteroscopy, 

revealed a 9×7 cm subcapsular collection on the left kidney compressing underlying parenchyma. 

Percutaneous drainage was not feasible because of severe curvature of spine. Isotope renogram 

revealed deterioration in left renal function from 30% to 17%. Follow-up CT revealed reduction 

in the size of subcapsular hematoma, no hydronephrosis, and several residual calculi.

Conclusion: Risk of subcapsular hematoma following ureteroscopic lithotripsy can be reduced 

by avoiding prolonged endoscopy and performing ureteroscopy under low pressure. When a 

paraplegic patient develops features of infection after ureteroscopy, renal imaging should be 

carried out promptly. Extended perioperative medical care is required for spinal cord injury 

patients because of their propensity to develop sepsis. Antibiotics should be prescribed on the 

basis of recent urine microbiology results. Spinal cord injury patients should be treated by senior, 

experienced doctors and cared for in a spinal injuries unit in order to minimize complications.

Keywords: spina bifida, paraplegia, ureteroscopy, lithotripsy, subcapsular hematoma, prevention

Background
Chronic neurogenic bladder dysfunction can cause fibrosis and bladder wall contractures 

that alter the anatomy of ureteral orifices and urethra.1 In addition, patients with spinal cord 

injury often suffer from lower extremity contractures making positioning in the lithotomy 

position difficult or impossible.2 Wolfe et al3 reviewed 29 patients with spinal cord injury, 

who underwent ureteroscopy with holmium:YAG laser lithotripsy for urolithiasis over a 

15-year period. These authors were unable to identify or pass ureteroscope through the 
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ureteral orifice in nine cases; perioperative complications were 

significantly higher at 29.9% with the majority due to urosep-

sis; however, subcapsular renal hematoma was not detected in 

any patient. Tepeler et al4 reviewed a total of 27 ureteroscopic 

procedures performed for urolithiasis in 21 renal units of 19 

spinal cord injury patients. Postoperative complications were 

observed in six cases (22.2%): three major complications 

were urosepsis (n:1) and respiratory failure (n:2), which were 

observed postoperatively and required admission to the inten-

sive care unit; 2 minor complications were hypotension, fever, 

and UTI and required medical treatment. These authors also 

did not report subcapsular renal hematoma. A review of 2,848 

consecutive able-bodied persons undergoing ureteroscopic 

laser lithotripsy revealed that eleven patients (0.4%) developed 

renal subcapsular hematoma.5

We report the first case of subcapsular renal hematoma 

in a paraplegic patient following ureteroscopic lithotripsy 

and discuss the lessons we learn from this incident. National 

Health Service (NHS), England, stipulates that patient safety 

incidents that could have or did harm a patient receiving 

NHS-funded care are reported, so lessons can be learned and 

any necessary action can be taken to prevent similar incidents 

from occurring in the future.6

Case report
A 48-year-old man, who was born with spina bifida and 

paraplegia waist downward, had been managing his bladder 

using a long-term indwelling urethral catheter. In January 

2014, he developed a temperature of 39°C. Urine microbiol-

ogy revealed Pseudomonas aeruginosa sensitive to cipro-

floxacin; he was prescribed ciprofloxacin 500 mg twice a day 

for 7 days. Ultrasound examination of urinary tract revealed 

bilateral renal calculi, with the largest calculus in the right 

kidney measuring 1 cm and a large staghorn calculus in the left 

kidney; no hydronephrosis was observed. Isotope renogram 

revealed a divided renal function of 70% for the right kidney 

and 30% for the left kidney. There was a persistent obstruc-

tive pattern in the left kidney with a slightly reduced tracer 

uptake in the left upper moiety of the duplex kidney. The left 

upper moiety accounted for 11% of function, while the left 

lower moiety 18% of function. On the static scan images, 

however, only the left upper moiety appeared obstructed for 30 

minutes with persistent retention of tracer. CT revealed large 

staghorn calculus in the left kidney with moderately severe 

left hydronephrosis, pronounced in the upper pole. The left 

staghorn calculus measured ~4 cm at its maximum diameter. 

A 13 mm calculus was noted in the left upper ureter. The left 

kidney measured 9.5 cm with diffuse mid- and upper-pole 

cortical thinning. Multiple calculi were present in the mid and 

lower poles of the right kidney; however, no bladder calculi 

were seen. Flexible uretero-renoscopy was performed rather 

than percutaneous nephrolithotomy because of the difficult 

anatomy secondary to spina bifida. It was made clear to the 

patient preoperatively that he would need multiple procedures.

In October 2014, left ureteroscopy with laser lithotripsy 

followed by insertion of left ureteric stent were carried out. 

A very tight stricture was found at the left ureteropelvic 

junction; the stricture was dilated sequentially and access 

sheath of size 12/14 French was used. After laser lithotripsy, 

40%–50% of stones were fragmented; large amounts of stones 

were left behind at the end. The ureter, however, was clear and 

was stented with 8-French stent. In January 2015, repeat left 

ureterorenoscopy and laser lithotripsy were performed with a 

flexible ureteroscope (time taken was 3 hours). The majority 

of stone fragments were retrieved, while some fragments were 

left to pass; fragments were left in lower pole; the ureter was 

clear, and a 4.8-French stent was inserted in the left ureter. 

Ureteroscopy and laser lithotripsy were performed on both 

these occasions by the same senior and experienced urologist; 

there were no intraoperative or postoperative complications.

CT of kidney, ureters, bladder, performed 3 weeks after 

the second ureteroscopy, revealed some generalized shrink-

age of left kidney with multifocal scarring and irregularity 

of its outline; there was a ureteric stent in situ on this side. 

There were three lower pole stones in individual calyces, two 

of them quite large, the largest measuring about 19 mm in 

diameter (Figure 1). There was some dilatation of the upper 

pole pelvicalyceal system despite the presence of the ureteric 

stent (Figure 2). There were no stones in the left ureter, but 

calcification was noted in the prostate, and small stone frag-

ments were seen in the base of the bladder. The right kidney 

was of normal size with a small area of upper pole cortical 

scarring, but cortical thickness was otherwise reasonably 

maintained. There were, however, multiple upper and lower 

pole calyceal stones, the largest at the lower pole measuring 

about 14 mm and also a 1 cm stone in the renal pelvis.

Left JJ stent was removed easily 4 weeks after ureteros-

copy. Stone analysis revealed struvite.

In April 2015, this patient’s blood pressure was recorded 

as 143/97 mmHg. Recording of 24-hour blood pressure was 

not done, and no treatment was instituted. A sample of urine 

was sent for microbiology; the report was “mixed growth”; 

antibiotic sensitivity was not reported.

In June 3, 2015, left rigid ureterorenoscopy was  performed 

by a urological trainee. Patient received gentamicin 240 mg 

intravenously. The ureter was normal. A size 13/15, 46 cm 
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Figure 1 CT of urinary tract.
Note: Performed 3 weeks after the second ureteroscopy, axial section: residual 
stones in individual calyces, two of them quite large, the largest measuring ~19 mm 
in diameter (arrow).
Abbreviation: CT, computed tomography.

Figure 2 CT of urinary tract.
Note: Performed 3 weeks after the second ureteroscopy, axial section: there was 
some dilatation of the upper pole pelvicalyceal system despite the presence of the 
ureteric stent (arrow).
Abbreviation: CT, computed tomography.

access sheath was used, and flexible ureteroscopy and laser 

lithotripsy were carried out. Fragments were removed with a 

basket. It was difficult to negotiate the scope into calyceal diver-

ticulum; vision was poor because of bleeding; some fragments 

remained there. Then, right rigid ureteroscopy was performed. 

The ureter was normal. A size 13/15, 46 cm access sheath was 

used. Laser lithotripsy was performed and fragments were 

removed with a basket. There was a possible intrarenal mucosal 

perforation, and so a 4.8-Fr, 26 cm, JJ stent was inserted in both 

ureters. Surgery lasted for 2 hours and 40 minutes. During the 

beginning of surgery, blood pressure was 80/40 mmHg, then 

blood pressure remained stable at 90/50 mmHg. Patient devel-

oped frank hematuria and sinus tachycardia and was admitted 

to the critical care unit. He was hemodynamically stable, with 

a temperature of 39°C. Hemoglobin: 116 g/L (133–167); 

white blood cell count: 24.5×109/L (4.0–11.0); neutrophils: 

22.6×109/L (1.8–7.5); INR: 1.2 (0.9–1.3); APTT: 32 seconds 

(20–30); APTT ratio: 1.3 (0.8–1.2); C-reactive protein: 137 

mg/L (0–10); creatinine: 64 μmol/L (0×120). He was prescribed 

cefuroxime intravenously nocte and mane and transferred to 

the spinal unit the following day. In the spinal unit, this patient 

had a temperature of 38°C; urine was dark red. Blood tests: 

INR: 1.1; hemoglobin: 120 g/L; white blood cell count: 20×109; 

neutrophils: 17.9×109; C-reactive protein: 168.1 mg/L. He was 

prescribed gentamicin for 5 days. Hematuria subsided and he 

was discharged home. A week later, both ureteric stents were 

removed; gentamicin 160 mg was administered prior to the 

procedure. Three days later, this patient developed temperature. 

CT of kidneys was requested. Hemoglobin: 128 g/L; white 

blood cell count: 9.6×109; C-reactive protein: 133.4 mg/L. 

Urine culture: P. aeruginosa. He was prescribed ciprofloxacin 

500 mg twice a day for 5 days.

CT of urinary tract, performed 4 weeks after ureteroscopy, 

revealed a 9×7 cm subcapsular collection on the left kidney 

compressing the underlying parenchyma (Figures 3 and 4). 

Minor perinephric fat stranding noted. A few residual stones/

fragments were seen in the lower pole calyces, the largest 

measuring 19 mm in size (Figure 5). Multiple residual stones 

were seen in the mid and lower pole calyces of the right kid-

ney, the largest about 9 mm. No ureteric or bladder stones. 

Chest X-ray revealed elevated left hemidiaphragm and mini-

mal atelectasis in the left lower zone. Radiologist reviewed 

the CT images for the purpose of percutaneous drainage of 

subcapsular hematoma of the left kidney. The patient had 

severe curvature of spine, which made percutaneous access 

extremely difficult. Percutaneous access was made even 

more challenging because the spleen was located in the path. 

Therefore, percutaneous drainage was not carried out; the 

patient was managed conservatively by monitoring the body 

temperature, C-reactive protein, and white blood cell count.

He was prescribed ciprofloxacin 500 mg twice a day 

for 5 days on empirical basis, as the laboratory did not 

carry out antibiotic sensitivity in the urine sample sent for 

 culture. However, urine sample, which was sent 3 days later, 

showed the growth of Pseudomonas aeruginosa resistant to 

gentamicin and ciprofloxacin; therefore, ciprofloxacin was 
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Figure 3 CT of urinary tract.
Note: Performed 4 weeks after the third ureteroscopy, axial section: 9×7 cm 
subcapsular collection on the left kidney compressing the underlying parenchyma 
present (arrow).
Abbreviation: CT, computed tomography.

Figure 4 CT of urinary tract.
Note: Performed 4 weeks after the third ureteroscopy, sagittal section: 9×7 cm 
subcapsular collection on the left kidney compressing the underlying parenchyma 
present (arrow).
Abbreviation: CT, computed tomography.

discontinued. The patient remained well in himself. He was 

prescribed ferrous sulfate 200 mg daily.

Isotope renogram, performed 8 weeks after the uretero-

renoscopy, revealed deterioration in the left renal function 

because the study performed 7 months prior to the first 

 ureteroscopy; the left kidney now contributed only 17% com-

pared to the normal-looking right kidney, which contributed 

83%. Renographic analysis, however, showed both kidneys 

were draining spontaneously without obstruction; renographic 

Figure 5 CT of urinary tract.
Note: Performed 4 weeks after the third ureteroscopy, axial section: a few residual 
stones/fragments are seen in the lower pole calyces largest measuring 19 mm in 
size (arrow).
Abbreviation: CT, computed tomography.

drainage curve was normal on the right, with good drainage on 

the left – this being an improvement over the previous study.

Ultrasound scan of left kidney, performed 9 weeks after 

ureterorenoscopy, showed a residual hematoma 3.3 cm in 

depth. CT of kidney, ureters, bladder, performed 14 weeks 

after ureterorenoscopy, revealed left renal subcapsular col-

lection to be much reduced in size, now measuring about 3×2 

cm along the outer posterior aspect toward the upper renal 

pole (Figure 6). There was still some inflammatory strand-

ing in the left perinephric fat,but no hydronephrosis. Several 

residual calculi still present in both kidneys.

Blood pressure was 146/93 mmHg; 24-hour mean blood 

pressure: 130/91 mmHg. This patient was prescribed ramipril 

1.25 mg daily. Four months after the third ureteroscopy, 

hemoglobin had increased to 157 g/L. Ethical approval for 

this case report was deemed not necessary by the Southport 

and Ormskirk Hospital NHS Trust.

Discussion
Pathogenesis of subcapsular hematoma 
following ureteroscopy
Ninomiya et al7 postulated that, in a hydronephrotic kidney, 

increased intrapelvic pressure causes kinking, stretching, and/or 

obstruction of the major vessels. After ureteroscopic lithotripsy, 

ureteric recanalization induces the sudden expansion and rup-

ture of the attenuated, compressed, parenchyma and/or capsular 

vessels, thus resulting in subcapsular hematoma accumulation 

of fluid and blood in the subcapsular area of the kidney.
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Contributing factors to renal subcapsular 
hematoma
Bai et al5 showed that four factors were significantly associ-

ated with the development of a subcapsular renal hematoma: 

stone size, degree of hydronephrosis, operation duration, and 

perfusion pressure of hydraulic irrigation.

Patients, who developed subcapsular renal hematoma, had 

larger stones, more severe ipsilateral hydronephrosis, longer 

operation duration, and higher perfusion pressure of hydrau-

lic irrigation than patients who did not develop subcapsular 

renal hematoma. In our patient, the risk factors for developing 

subcapsular hematoma following ureterorenoscopy were as 

follows: 1) prior to the third ureteroscopy, the stone in the 

left kidney measured 19 mm; 2) duration of surgery was 160 

minutes, but our patient underwent bilateral ureterorenoscopy 

and laser lithotripsy; 3) dilatation of the upper pole pelvicaly-

ceal system of the left kidney despite the presence of ureteric 

stent; and 4) during ureterorenoscopy, hydraulic irrigation was 

used as there was bleeding and the vision was poor. However, 

the pressure was kept 50 cm above the patient’s bladder when 

supine and a ureteric access sheath was used, so the pressure 

was even less in the pelvicalyceal system.

Prevention of subcapsular hematoma
To prevent subcapsular hematoma, Bai et al5 suggested 

 ureteroscopy should be performed under low pressure. 

These authors recommended following measures to lower 

the pressure by using only a minimal amount of irrigation by 

adjusting the tap, relieving the pressure regularly by stopping 

the flow and opening the tap, and inserting a transurethral 

10-French catheter to lower the bladder pressure during 

surgery, especially in cases where the operation duration is 

expected to be long. Preoperative anti-infection and neph-

rostomy, as necessary, are additional precautions.

Management of subcapsular hematoma
As most subcapsular renal hematomas will ultimately heal 

spontaneously, conservative management is recommended. 

But, flank drainage will be required in patients who develop 

sepsis, flank pain, significant compromise in renal function, 

or in whom hematoma persist. In our patient, the size of sub-

capsular hematoma was greatly reduced spontaneously in 14 

weeks without requiring surgical or percutaneous drainage.

Risk factors for complications of surgery
An important factor influencing complications of surgery is 

the surgeon’s experience. Such a relationship has been shown 

in various surgical specialties. Hobbs et al8 reviewed intra-

operative injuries in 33,309 laparoscopic cholecystectomies 

carried out in Western Australia between 1988 and 1998. The 

risk of intraoperative complications declined with increas-

ing surgical experience. Skovrlj et al9 evaluated surgeon 

experience for perioperative complications in patients who 

underwent adult scoliosis surgery. The incidence of spinal 

cord complications and surgical site infection seemed to be 

different between the candidate members and active members 

of the Scoliosis Research Society. Candidate members had 

a twofold increase in the rate of spinal cord complications 

compared with active members, a finding that was statistically 

significant. Bilimoria et al10 carried out a systematic review 

of the literature to assess articles examining the impact of 

surgeon training, certification, and experience on outcomes 

in surgical oncology. These researchers found that American 

Board of Surgery-certified surgeons had better outcomes than 

noncertified surgeons. Of the two studies examining time 

since American Board of Surgery certification, both found 

that increased time was associated with better outcomes. 

Of the four studies that examined experience, three studies 

found that increased surgeon experience was associated with 

improved outcomes. Lawton and Du11 evaluated the neuro-

surgeon’s surgical experience on a patient’s outcome after 

an intraoperative rupture of an aneurysm. With increasing 

surgical experience, the number of ruptures during predis-

section and clip application, the mean duration of tempo-

rary clipping, and the surgical mortality rate all declined, 

whereas the number of patients experiencing a good outcome 

(Glasgow Outcome Scale score of 5 or 4) increased. Aminian 

et al12 observed that fellow participation was independently 

Figure 6 CT of kidneys.
Note: Performed 14 weeks after the third ureteroscopy, axial section, left renal 
subcapsular collection is much reduced in size, now measuring about 3×2 cm along 
the outer posterior aspect toward the upper renal pole (arrow).
Abbreviation: CT, computed tomography.
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associated with higher rates of overall complications (odd’s 

ratio [OR] =1.37, 95% confidence interval [CI]: 1.16–1.63), 

serious complications (OR =1.23, 95% CI: 1.00–1.52), sur-

gical complications (OR =1.42; 95% CI: 1.17–1.73), and 

reoperation (OR =1.43, 95% CI: 1.10–1.87). These authors 

recommended promoting proficiency in surgical simulation 

laboratories in order to reduce postoperative complications 

and to ensure patient safety.

In this patient, a senior and experienced urologist per-

formed the first two ureteroscopic lithotripsies. During the 

first ureteroscopy, there was very tight stricture of ureteropel-

vic junction and the patient had hydronephrosis. Even then, 

there were no intraoperative or postoperative complications. 

This case is a reminder that surgical procedures such as ure-

teroscopy have a higher risk in spinal cord injury patients, and 

surgeons should be aware of the risks of ureteroscopy in this 

unique group. To overcome or minimize the complications, 

patients should be assessed systematically and meticulously. 

All measures should be taken to prevent urosepsis following 

the procedure.13

Prevention of sepsis following urological 
procedures in spinal cord injury patients
This patient developed features of sepsis immediately after 

the third ureteroscopy despite receiving gentamicin 240 mg 

during surgery and cefuroxime on the night of ureteroscopy. 

The temperature rose to 39°C; white blood cell count was 

24.5×109/L (4.0–11.0); and neutrophil count was 22.6×109/L. 

In this patient, a sample of urine was sent for microbiol-

ogy 6 weeks prior to the third ureteroscopy; the report was 

“mixed growth”; antibiotic sensitivity was not available. 

A prospective study in spinal cord injury patients showed 

that antibiotics should be prescribed on the basis of recent 

urine microbiologic test results, and empirical therapy with 

gentamicin should be avoided in patients with spinal cord 

injury who are scheduled to undergo urologic procedures.14

Conclusion
Risk of subcapsular hematoma following ureteroscopic 

lithotripsy can be reduced by avoiding prolonged endoscopy 

and performing ureteroscopy under low pressure. When 

a paraplegic patient develops features of infection after 

 ureteroscopy, renal imaging should be carried out promptly. 

Extended perioperative medical care is required for spinal 

cord injury patients undergoing ureteroscopic lithotripsy 

because of their propensity to develop sepsis. Spinal cord 

injury patients should be treated by senior, experienced 

doctors and cared for in a spinal injuries unit in order to 

minimize complications.
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