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Abstract

Introduction and Objectives. Percutaneous nephrolithotomy (PCNL) successfully replaced open surgery more than 
30 years ago, and it still represents the gold standard in the treatment of large renal stones. Although nowadays, with 
advancing technology improving many technical aspects, it is considered a safe procedure with a low complication 
rate, close postoperative management is mandatory. Colon perforation is a rare but severe complication that can 
occur in specific cases.

Materials and Methods. We analyzed 1146 cases, from June 2015 to May 2017, admitted in “Prof. Dr. Th. Burghele” 
Clinical Hospital based on medical records identified when searching procedure code. Data referring to risk factors 
such as age, sex, stone location and type, associated diseases, previous surgical history, and also intra and postop-
erative details were carefully analysed. All of the cases were primarily assessed with complete blood and urine tests. 
When diagnosed, urinary tract infections were treated with specific antibiotic agents. All available imagistic details 
were studied before and after the PCNL session for selected cases.

Results. 7 cases met our criteria and were diagnosed with colonic injury after PCNL. All suspected cases were assessed 
imagistically with an abdominal CT scan and managed conservatively as the first intention. Sex distribution revealed 
five males and two females with a mean age of 52.3 years old. Colonic injuries were diagnosed intra or postoperatively 
and were most prevalent on the left side. Accessing the pylocaliceal system was performed by puncturing the lower 
calyx in 6 cases and the middle calyx for technical reasons in one case. When referring to risk factors, a retrorenal 
colon was diagnosed in two cases. In one case with previous open renal surgery, the right colon was injured. It was 
only one case of intraperitoneal lesion in which surgical management with temporary colostomy for three months 
was preferred.

Conclusions. Colon perforation is a rare complication related to PCNL with management key being based on early 
diagnosis. According to other studies, our results reveal that extraperitoneal colon perforations can be successfully 
managed conservatively, but surgery with a temporary colostomy is the election treatment for intraperitoneal lesions.
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Introduction and Objectives
For over more than 30 years, open surgery for kid-

ney calculi was successfully replaced by a minimally 
invasive approach. Percutaneous nephrolithotomy 
(PCNL) was initially described in 1976 by Fernstrom 
and Johansson [1], and it is recommended by the actual 
guidelines as the elective method in treating large or 
multiple renal stones. Despite the latest improvements 
in instruments or lithotripters and the high success rate 
in achieving complete stone removal status; PCNL, al-
though it is a minimally invasive surgical technique, is 
still associated with a low, but significant complication 
rate which can occur at every surgical step from the ac-
cessing puncture to the end of the procedure. Compli-
cations are classified using Clavien Dindo modified sys-
tem for urological procedures [2]. Injuries of surrounding 
organs such as colon, pleura, spleen, lung, liver can de-
velop from the first attempt to access the pyelocaliceal 
system, and careful management is required to avoid 
life-threatening situations [3]. Bleeding and fever are 
other significant complications related to PCNL, which 
require proper postoperative monitoring. 

The complication rate related to PCNL is reported 
in several studies, from 5% to 8% of cases with intesti-
nal injuries being 0.35% to 1% [2,4,5]. Colon perforation is 
considered an uncommon situation but with a signifi-
cant clinical impact on comorbidity without prompt di-
agnosis and treatment [5-7]. Unrecognized or untreated 
injuries of the colon can lead to severe complications 
such as renal abscess, nephrocolic fistula [8]. Perito-
nitis and sepsis can also be secondary to intraperito-
neal contamination [5,9]. Usually, colon perforations 
are associated with retrorenal position of the colon, 
which can be found in almost 0.6% of the population 

[10]. Horseshoe kidney, kidney abnormalities, mobile 
kidney, spinal cord injuries, elderly patients, megaco-
lon, colonic distension, are some of the risk factors that 
can be associated with a retrorenal colon [8,11,12]. Tech-
nical related injuries are described, and some studies 
consider that Valdivia Uria and Galdakao supine posi-
tion can significantly reduce the rate of complications 
[13,14]. Proper preoperative investigations combining 
radiologic examination, ultrasonography and CT scan 
can substantially reduce the rate of perforations in the 
surrounding organs [15]. 

When the colonic injury occurs, early diagnosis is an 
essential factor for reducing morbidity and mortality in 
these patients [16]. Perforation can be detected intraop-
eratively with direct visualization or postoperatively, by 
correct identification of symptoms (intestinal bleeding, 

fecaluria, vomiting, fever, paralytic ileus). Abdominal 
CT scan is the most accurate imaging technique to 
evaluate patients with suspected organ injuries after 
PCNL [5,6,17].

The treatment management can be conservative 
or surgical, depending on the patient’s condition and 
the severity of the injury. In the absence of peritonitis 
or sepsis, conservative management, including proper 
nutrition, antibiotics administration and close monitor-
ing, is safe to be adopted in most of the cases [5-7].

Materials and Methods
We retrospectively analyzed 1146 cases of PCNL 

admitted to “Prof. Dr. Th. Burghele” Clinical Hospital 
from June 2015 to May 2017, one of the high-volume 
centers in treating renal lithiasis. All the patients were 
informed about complications of the procedure, and 
informed consent was signed before the intervention. 
All patients were primarily assessed with complete 
blood and urine analyses. Preoperative, all cases were 
imagistically evaluated with intravenous urography or 
computed tomography. When diagnosed, urinary tract 
infections were treated with specific antibiotic agents 
until sterile urine was obtained. The medical records of 
the seven patients with colonic perforations were ana-
lyzed, and data referring to potential risk factors such 
as patients characteristics, stone location, or details of 
the intervention were included [7]. Intraoperative and 
postoperative aspects were studied to achieve infor-
mation on the way and time the injuries were detected 
and also to find out the treatment strategies.

A 6 or 8 Fr ureteral catheter was first placed after 
cystoscopy in the lithotomy position. All the PCNL 
procedures were performed under general anesthe-
sia in a prone position, and the kidney puncture was 
made through the posterior axillary line respecting the 
Brodel and Hodson pattern for the calyceal configura-
tion. Percutaneous access was made under direct fluo-
roscopy, C-arm guided, and a metallic guidewire was 
passed. Alken telescope dilators and Amplatz sheath 
were used for obtaining the nephrostomy tract, and 
standard PCNL procedure was performed in a prone 
position. Stones were fragmented with pneumatic lith-
otripters and extracted using grasping forceps. Lumbar 
compression after the procedure was standard for all 
cases.

In the first postoperative 24 hours, a routine KUB 
exam was performed to identify possible residual 
stones.
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Results
Out of the 1146 PCNL procedures performed from 

June 2015 to May 2017, colonic injuries were diag-
nosed in 7 cases (0.61%), which places this result into 
the 0.35% to 1% range identified in previous studies [4-6]. 
The sex distribution and mean age illustrated in Table 
1 reveals a higher number of perforations in men. Be-
cause it is a retrospective study, data regarding BMI is 
scarce. We only identified one subponderal female with 
a calculated BMI - 17. 

Male Female Total

n %. n %. n %.

Colon 
injuries

5 2 0.17 7 0.61

Mean age 52.3 years

Table 1. Sex distribution of the patients

Colonic injuries depend on many factors and are 
typically related to stone location, kidney characteris-
tics, or intraoperative details. Data regarding risk fac-
tors are summarized in Table 2. Usually, the kidney ac-
cess technique is made through the lower calyx when 
possible, highly dependent on increased experience 
for good results. When the accessing tract was per-
formed through the superior calices, no colon injury 
was noticed. When it comes to stone characteristics, we 
noted that 4 cases of colon perforation were met in pa-
tients with multiple renal lithiasis. Also, it can be essen-
tial to observe that renal hydronephrosis seems to have 
a meaningful impact as a risk factor for colon injuries in 
5 cases. No cases of horseshoe kidney associated with 
colon perforation were found in the selected patients.

 

PCNL Colonic  
injuries

n %. n %.

Stone location

Right 523 45.63 1 0.08

Left 623 54.36 6 0.52

Stone type

Single 236 20.59 1 0.08

Multiple 541 42.20 4 0.34

Staghorn 369 32.19 2 0.17

Kidney characteristics

Normal 525 48,81 2 0.17

Hydronephrotic 621 54.18 5 0.43

Punctured calyx

Lower 976 85.16 6 0.52

Middle 15 1.30 1 0.08

Upper 155 13.52 0 0

Number of tracts

Single 989 83.30 6 0.52

Multiple 157 13.69 1 0.08

Table 2. Characteristics of patients

 
The right colon was injured in 1 patient with recur-

rent lithiasis and previous open pyelolithotomy per-
formed in our center. In 1 of the 6 cases of perforation 
located on the left side, the access in the pyeolocalice-
al system was achieved through the middle calyx be-
cause of stone location and the impossibility to reach 
it from other caliceal groups. Left retrorenal colon was 
identified on the CT scan in 2 cases of colon injuries, 
and also a posterolateral position of the descending 
colon was detected in 1 case. Colon perforations were 
diagnosed under direct visualization in 2 cases and at 
the end of the procedure when performing antero-
grade nephrostography in 3 cases. In two patients, the 
diagnostic was established during postoperative peri-
od. In 2 cases, the procedure was interrupted because 
of the early diagnosis of colonic injury and resumed 
until reevaluation. No perforation was diagnosed di-
rectly from puncturing the kidney. Fever was the main 
postoperative symptom affecting all the patients. Pas-
sage of gas or fecaloid content was observed in 3 cases 
and haematochezia was the only symptom in 1 patient. 
No patient was diagnosed with an acute abdomen. Ab-
dominal computed tomography revealed an excessive 
presence of retroperitoneal gases in all the suspected 
cases. 

Six diagnosed lesions were retroperitoneal located, 
and no emergency intervention was performed. Con-
servative treatment was decided as the first intention. 
When placed, the nephrostomy tube was immediately 
extracted after diagnosis reaching the retroperitoneal 
space and maintained it as a percutaneous colostomy – 
Figure 1 & 2. A double J stent was emergency put when 
missing. 
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Anal dilatation, bowel rest, and parenteral nutrition 
completed conservative management. Antibiotic ther-
apy consisting of intravenous cephalosporins and met-
ronidazole was administered for seven days. Complete 
healing of the colon under conservative treatment 
was observed in all patients within two weeks. Double 
J stent was maintained six weeks and it was extract-
ed after normal retrograde ureteropyelography was 
obtained. even though conservative treatment is de-
scribed as the elective approach, we preferred general 
surgical intervention for 1 intraperitoneal injury which 
consisted in a temporary left colostomy maintained for 
3 months.

Discussions
As advancing technologies developed new 

achievements, PCNL became a widespread technique 
that successfully replaced open surgery in treating re-
nal lithiasis [18]. Other treatment options such as eSWL 
or flexible ureteroscopy limited PCNL indications, and 
it is considered as an election procedure for large or 
multiple calculi and staghorn stones. even though 
it is an invasive technique, many authors reported a 
low complication rate in their studies between 3%-4% 

[2,19,20] that includes bleeding, fever, sepsis or injuries to 
surrounding organs such as spleen, liver, lung, pleura, 
colon. Colon perforation is one of the most severe situ-
ations associated with PCNL and usually occurs in 0.3% 
to 1% of cases [5,6,21]. Perforations, at this level, can in-
crease mortality as patients may develop septicaemia, 
peritonitis, abscess or fistula. Typically, it is located ex-
traperitoneal and is mostly associated with retrorenal 
position of the colon [16]. 

In our study, we identified on the CT scan 2 cases 
with this type of anatomy. Colon position explains more 
frequent lesions on the left side compared with punc-
turing the upper pole of the right kidney. We didn’t 
register any injury related to superior calyx access. The 
only case of colon lesions on the right side seemed 
to be connected with previous open surgery for renal 
lithiasis. Some other conditions associated with retro-
renal colon such as colonic distention, megacolon, sex, 
elderly persons, very thin patients, horseshoe kidney, 
hydronephrosis, history of renal surgery, mobile kid-
ney, are considered risk factors [11,15,22]. Same as some 
authors that are considering advancing age associated 
with a decrease in the amount of retrorenal fat a criti-
cal factor, the mean age in our patients was 52,3 years 

Figure 2. KUB postoperative day 2 after left PCNL.
Contrast medium from cecum to the rectum. Important aerocoly until 
the splenic angle, from this level, the colon is spastic.
Double JJ on the left kidney.

Figure 1. KUB postoperative day 1 after left PCNL.
Important aerocoly, contrast medium from cecum to the rectum and in 
the gallbladder. Nephrostomy tube and double JJ on the left kidney.
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though female sex is considered a risk factor for colon 
perforation in our study, 71.42% (n=5 cases) occurred 
in male patients.  We also enrolled one subponderal fe-
male with body mass index 17, but data such as high 
and weight were not found for all cases.  

Some technical factors like prone position or very 
lateral punctures are also considered to bring an in-
creased risk for colon injury. In our study, all the inter-
ventions were performed in a prone position, the rea-
son being the enhanced experience in this technique. 
Valdivia Uria and the Galdakao supine position theo-
retically appeared to reduce the risk because the colon 
is not posteriorly pushed [13,23]. Some authors also de-
scribe good results with an oblique prone position. As 
referring to the position of the patient, access through 
the right kidney seems to have a lower incidence of co-
lon injury. Similar to other studies, we registered an in-
creased prevalence of perforation on the left side when 
accessing the lower pole [9,14,19]. The number of tracts 
depends on the surgeon’s strategy according to stone 
characteristics as size, location, and combined treat-
ment strategies are also described [24]. Some urologists 
combine with eSWL if there are any residual stones af-
ter accessing the lower calyx, which shows a slight lack 
of mobility. Accessing the upper pole increases the risk 
of pleural injuries [25,26]. We also noticed a single colon-
ic lesion when accessing the middle calyx, the reason 
being the lack of other treatment or access solutions. 

Many authors described several methods to safely 
access the kidney, to improve the puncture technique 
in order to avoid lesions. Alken was one of the first who 
described good results when using ultrasound-guided 
puncture in one of his studies because it offered a bet-
ter image of the relationship between the colon and 
the kidney. The position can be easily adjusted by re-
positioning the transducer [27]. Many years later, as the 
technology advanced, Matlage et al. showed the ad-
vantages of using CT guided puncture for patients di-
agnosed with anatomic abnormalities [28]. even on fluo-
roscopic guidance, the most used puncture technique, 
the gas shadow from the colon, should be an essential 
key to readjust the needle’s position.

The most crucial aspect of avoiding colon perfora-
tions during the PCNL procedure has a complete imag-
ing scheme to identify a retrorenal colon when present 

[15,16]. even though intravenous urography offers valu-
able information about the urinary tract aspect, stone 
characteristics, renal function, it is somehow outdated 
comparing to CT scan imaging. Abdominal computed 

tomography can reveal more essential points about the 
relationship between the kidney and the surrounding 
organs, and cases with retrorenal positioned colon can 
benefit for an attentive surgical approach [27]. The high 
cost and increased radiation exposure associated with 
a low incidence of colon abnormalities are some of the 
reasons why CT examination is not recommended in all 
the cases who undergo PCNL. Complete evaluation of 
the risk factors associated with colon injuries appears 
to be a secure method to reduce costs, to identify the 
retrorenal position of the colon, and decrease compli-
cation rate.

The most important attitude to avoid significant 
complications is the early diagnosis of the colonic inju-
ry. With increased attention care, especially for patients 
with high risk, this complication can be recognized 
during the procedure. Some authors consider that an 
antegrade nephrostography should be performed at 
the end of PCNL procedure so that small lesions would 
not pass unnoticed [29]. Postoperative surveillance is 
mandatory in patients at risk with fever and sepsis be-
ing the frequent signs that orient us to a colonic injury. 
When suspected, an abdominal CT scan is the most ac-
curate tool to evidentiate colon injuries. 

Colon perforation also requires proper manage-
ment, and while it can be conservatively treated, the 
surgical approach can be imposed in selected cases. 
Firstly, it is necessary to remove nephrocolic communi-
cation if it exists. Catheterizing the ureter with a double 
J stent and extraction of the nephrostomy out of the 
kidney are two essential steps. Some authors prefer to 
completely extract the lumbar drainage while others 
prefer to maintain it, serving as a colostomy [5,6]. In our 
study, we partially removed the nephrostomy and used 
it to drain the eventual intestinal content. 

early diagnosis and correctly applying of all conser-
vative measures, like proper antibiotic administration 
active on both gram-negative and anaerobic bacteria 
completed with parenteral nutrition can help us avoid 
surgical interventions related to a retroperitoneal lo-
cation in most cases. Colonic injuries associated with 
intraperitoneal perforations that lead to significant 
complications like peritonitis or sepsis, which require 
surgical approach [30,31]. In this study, temporary colos-
tomy for three months with consecutive reintegration 
was needed in only one case.

Conclusions
PCNL is the gold standard in treating large renal 

stones and usually associates a low complication rate. 
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Referring to the surrounding organ colon injury asso-
ciates some risk factors which can indicate a retrorenal 
position and can increase the surgeon’s attention for 
more careful imagistic investigation and therapeutic 
strategy. early diagnosis and rapid imagistic evaluation 
is the key to reduce morbidity and mortality caused by 
this pathology. Conservative treatment can be used for 
most cases, except those with intraperitoneal lesions 
associated with peritonitis or sepsis. In these cases, 
prompt surgical intervention is mandatory.
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