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vide radiologists with a foundation for defin-
ing an appropriate postbiopsy management 
strategy for their practice.

Materials and Methods
Approval for this retrospective study was ob-

tained from our institutional review board (IRB). 
This study was HIPAA compliant. Informed con-
sent was waived by the IRB.

Patient Selection
Patients in this study included those who un-

derwent a percutaneous CT- or ultrasound-guid-
ed core biopsy during the period of September 1, 
2005, through May 31, 2012; isolated fine-needle 
aspiration biopsies were not included. Although 
most patients were outpatients at the time of bi-
opsy, inpatients were also included in the analy-
sis. A variety of disease processes prompted the 
biopsies. In general, parenchymal biopsies were 
performed because of a suspicion of an under-

P
ercutaneous core biopsy using im-
age guidance provides an impor-
tant, cost-effective option in the 
evaluation of neoplastic and intrin-

sic parenchymal disease processes. These bi-
opsies are safe and are typically performed on 
an outpatient basis. These biopsy procedures 
will certainly increase in number with the 
growing evolution of targeted molecular and 
genetic therapies that rely on tissue sampling.

Although the general incidence of bleed-
ing complications has been well established 
in the literature [1], thorough characteriza-
tion of these bleeding events has been limit-
ed by the relatively small number of patients 
in whom these complications occur. Thus, 
the primary purpose of this study was to 
characterize the incidence, timing, and clini-
cal manifestations of major bleeding compli-
cations after more than 18,000 image-guided 
core biopsies; a secondary goal was to pro-

OBJECTIVE. The objective of our study was to characterize the temporal and clinical 
manifestation of major bleeding events after biopsy to guide clinicians in the institution of 
appropriate surveillance.

MATERIALS AND METHODS. We performed a retrospective review of percutaneous 
image-guided biopsies performed between September 1, 2005, and May 31, 2012, including 
18,947 biopsy events. According to routine protocol, follow-up telephone calls were made to 
patients 24 hours after biopsy, and chart review was performed 3 months after biopsy. Bleed-
ing complications were defined using the Common Terminology Criteria for Adverse Events 
(CTCAE, version 4.0) established by the National Cancer Institute. In patients with a grade 
3 or greater bleeding complication, a retrospective chart review was performed to character-
ize the details of the complication including the timing of the complication and the primary 
clinical presentation of the event.

RESULTS. Grade 3 hemorrhage was associated with 64 of 18,947 (0.3%) procedures, and 
there were three deaths associated with the biopsy event (0.02% or ≈ 2/10,000). Hemorrhage was 
most commonly associated with biopsy of a native kidney (17/1407, 1.2%). Twenty patients (31%) 
presented with a bleeding complication within 1 hour of biopsy. Twenty-seven patients (42%) 
presented within 2 hours of biopsy. Fifty-two patients (81%) presented within 24 hours, and the 
remaining 12 patients (19%) presented more than 24 hours after biopsy. Pain was the most com-
mon presentation of patients with bleeding complications, occurring in 39 (61%) patients.

CONCLUSION. The incidence of major bleeding after percutaneous biopsies is very 
low, but delayed complications occur more frequently than anticipated. Pain is the most com-
mon clinical presentation of major bleeding complications.

Atwell et al.
Major Hemorrhage After Image-Guided Per-
cutaneous Biopsy
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lying liver or renal disease. Transplant biopsies 
were performed both for surveillance reasons and 
for question of rejection. Mass biopsies were per-
formed to assess for malignancy or infection.

In the time period between September 1, 2005, 
and May 31, 2012, 19,454 biopsies were performed 
in 14,425 patients; 488 biopsies in 383 patients 
were excluded from our analysis because the pa-
tients declined to participate in research. Nineteen 
biopsies were excluded because they occurred in 
patients who underwent more than one biopsy on 
a given day. Thus, 18,947 biopsies performed in 
14,042 patients were available for review based on 
24-hour follow-up. In addition, 3-month follow-
up chart review was available for 18,556 biopsies 
(98%). This experience includes a cohort of 5740 
patients (7033 biopsies) from a previously report-
ed study regarding biopsy risk factors [1].

Biopsy events are tracked in a clinical database, 
including complications after biopsy. Specifically, 
the patient or a designated representative is con-
tacted by a radiology department registered nurse 
(RN) 24 hours after biopsy to inquire about any 
possible complications. The RN inquires if the pa-
tient has any of the following: bleeding, pain, red-
ness, tenderness, warmth, or abnormal drainage at 
the biopsy site; shortness of breath; and tempera-
ture of greater than 38.0°C. Patients are instructed 
to go to the emergency department if there is sus-
picion of bleeding based on these survey questions 
or other comments by the patient or his or her rep-
resentative. If the initial telephone call attempt 
was unsuccessful, attempts to contact the patient 
were then made on day 2 and day 3 after biopsy; 
if these additional attempts were unsuccessful, no 
additional attempts were made, and a note docu-
menting the calls was added to the patient’s elec-
tronic medical record. A focused review of each 
patient’s electronic medical record was then per-
formed by an RN 3 months after biopsy to assess 
for biopsy-related complications.

Biopsy Technique
Our procedural guidelines suggest an interna-

tional normalized ratio (INR) of less than 1.6 and 
a platelet count of greater than 50 × 109/L before 
biopsy; exceptions based on the clinical situa-
tion and radiologist preference were occasionally 
made. Patients are screened for the use of antico-
agulants. Patients are asked to abstain from tak-
ing antiplatelet agents such as aspirin and clop-
idogrel for a minimum of 5 days before biopsy, 
although aspirin use is tolerated if the biopsy is 
requested for nonelective or urgent indications. 
All biopsies were performed by board-certified 
radiology staff or trainees supervised by radiolo-
gy staff. All CT-guided biopsies were performed 
using a coaxial technique (Bard Monopty, CR 

Bard). Ultrasound-guided biopsies were routine-
ly performed using real-time guidance without an 
introducer; however, on occasion, an introducer 
needle was used according to radiologist prefer-
ence. The number of passes performed depends 
on the quality of the tissue obtained and radiolo-
gist preference; typically two or three 18-gauge 
core biopsy samples are obtained at parenchymal 
biopsies. Biopsy needle tract plugging was not 
performed for solid parenchymal organ biopsies. 
Frequently, at the discretion of the radiologist, a 
final set of images (CT without IV contrast mate-
rial or focused ultrasound) was obtained imme-
diately after the biopsy and before application of 
the sterile bandage to the puncture site to look for 
a discrete hematoma.

Patients were routinely observed with regular 
assessments of vital signs for 2 hours after lung, 
liver, and transplant kidney biopsies and for 6 
hours after native kidney biopsies. The duration of 
patient observation for other biopsies was depen-
dent on radiologist preference. Patients were dis-
missed from the recovery area after the defined 
time period and in stable condition compared with 
baseline. Neither routine laboratory assessment 
nor imaging assessment was performed before pa-
tient discharge with the exception of routine chest 
radiographs 1 hour after lung biopsies. In patients 
with pain or other new symptoms after biopsy, ad-
ditional imaging was performed at the discretion 
of the radiologist who performed the biopsy.

Our policy is for patients to remain within 30 
miles of our institution the first night after lung 
and solid organ biopsies. Patients who under-
go other biopsies may be asked to stay within 30 
miles at the radiologist’s discretion.

Data Review
For the study period of September 1, 2005, 

through May 31, 2012, a retrospective review of 
our department’s existing internally maintained 
percutaneous biopsy database was conducted; this 
review included a cohort of patients who had been 
included in a prior study [1]. The biopsy technique 
did not change during the time period analyzed. 
Bleeding complications of grade 3 or greater as 

defined by the National Cancer Institute’s Com-
mon Terminology Criteria for Adverse Events 
(CTCAE), version 4.0 (Vascular Disorders sec-
tion, Hematoma), were reported at both the 24-
hour and 3-month follow-ups [2] (Table 1). Specif-
ically, grade 3 bleeding complications are defined 
as those requiring a transfusion or a radiologic, 
endoscopic, or elective operative intervention. 
Grade 4 bleeding complications are defined as 
those with life-threatening consequences that re-
quire urgent intervention. Grade 5 bleeding com-
plications result in the death of the patient.

A single author reviewed all reported bleeding 
complications and identified the adverse events 
that fulfilled the criteria for a CTCAE grade 3 
or greater complication. In cases in which the 
 CTCAE grade of the adverse event was not im-
mediately apparent, a second radiologist reviewed 
these cases and a decision was made by consen-
sus. The site of biopsy was also recorded.

Of the patients with designated bleeding com-
plications, a thorough chart review was per-
formed to assess the time from the biopsy event 
(0 hours) to the patient’s presentation with the 
bleeding complication and the specific sign or 
symptom with which the patient presented at the 
time of the bleeding event. Of those with delayed 
(> 24 hours) bleeding, anticoagulation therapy 
use after biopsy was recorded; regrettably, this 
information was not included in the prospective 
collection of data at the time of biopsy. Poten-
tial associations of bleeding with serum plate-
let count, INR, and periprocedural use of aspirin 
(within 7–10 days of biopsy) were measured for 
all biopsy events, native kidney biopsies, trans-
plant kidney biopsies, and liver biopsies.

Statistical Analysis
Descriptive statistics are reported for bleeding 

sites and clinical manifestations. Associations of 
aspirin use, INR, and platelet counts with bleed-
ing at 24 hours or less after biopsy versus bleeding 
at more than 24 hours after biopsy were assessed 
for all biopsies and separately for native kidney bi-
opsies, transplant kidney biopsies, and liver biop-
sies using logistic regression.

TABLE 1: Interventions Required for Common Terminology Criteria for 
 Adverse Events (CTCAE), Version 4.0 [2], by Grade 

CTCAE Grade (Definition) Intervention Required

1 (Mild symptoms) Intervention not indicated

2 Minimally invasive evacuation or aspiration indicated

3 Transfusion or radiologic, endoscopic, or elective operative 
intervention indicated

4 (Life-threatening consequences) Urgent intervention indicated

5 (Death)
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Results
Of the 18,947 core needle biopsies, there 

were 64 (0.3%) biopsy events in 64 patients 
that met the criteria for CTCAE grade 3 
or greater bleeding complications within 
3 months after biopsy, including one death 
that was remotely related to biopsy. The in-
cidence of CTCAE grade ≥ 3 hemorrhagic 
complications is summarized by organ site 
in Table 2. The incidence of bleeding com-
plications was greatest in native kidney pa-
renchymal biopsies (17/1407, 1.2%).

For 53 of the 18,947 (0.3%) biopsies, the 
presence or absence of aspirin use was not 
recorded, including one of 64 (1.6%) patients 
with a bleeding complication. Otherwise, as-
pirin use within 10 days of biopsy was not 
associated with bleeding for the study pop-
ulation as a whole (p = 0.89; OR = 1.043; 
95% CI, 0.58–1.87) and was not associated 
with bleeding after native kidney biopsies 
(p = 0.53; OR = 1.45; 95% CI, 0.45–4.67), 
transplant kidney biopsies (p = 0.60; OR = 
1.38; 95% CI, 0.41–4.58), or liver biopsies 
(p = 0.69; OR = 1.23; 95% CI, 0.45–3.34). 
For these same biopsy groups, there was 
no significant (p < 0.05) association with 
INR. There was a significant association of 
a platelet count of 49 k/mL or less and bleed-
ing for renal transplant biopsies (p = 0.04; 
OR = 0.04; 95% CI, 0.002–0.810) but not for 
the other biopsies.

Three deaths occurred after percutaneous 
biopsy, yielding a mortality rate of 0.02%. 
After undergoing an uneventful biopsy of a 
hepatic metastasis from renal cell carcino-
ma, the first patient was restarted on low-
molecular-weight heparin (LMWH) the day 
after the procedure. She presented to her lo-
cal emergency department 3 days after the 
biopsy with pain and a syncopal episode. 
Angiography showed active hepatic bleeding 
that was successfully embolized, but she ul-

timately died as a result of secondary multi-
system organ failure related to the massive 
bleeding. The second patient, a woman with 
chronic obstructive pulmonary disease, un-
derwent biopsy of a hepatic metastasis from 
newly diagnosed small cell lung carcinoma. 
She developed pain and hypotension 3 hours 
after biopsy and was found to have a large 
perihepatic hematoma. Subsequent angiog-
raphy did not reveal a source of bleeding. 
The evening immediately after the biopsy, 
she became hypoxic and required intuba-
tion. After 12 days in the ICU with wors-
ening pulmonary status and advanced un-
treatable malignancy, mechanical support 
was withdrawn at the request of her surro-
gate and she died. The third patient was a 
93-year-old woman with ischemic cardio-
myopathy and Alzheimer disease who pre-
sented for a workup of chest and abdominal 

pain. She underwent biopsy of a large pel-
vic mass, which was shown to be lymphoma. 
Therapeutic heparin infusion was started the 
day after the biopsy for ongoing myocardial 
infarction; she developed pain approximate-
ly 28 hours after the biopsy and was found 
to have a large hematoma on CT. Angiogra-
phy did not show a source of bleeding. She 
became progressively more confused and 
was transitioned to comfort care; she died 15 
days after the biopsy.

The primary clinical manifestations of 
 CTCAE grade ≥ 3 bleeding complications are 
summarized in Table 3. More than half of the 
patients presented with more than one discrete 
manifestation of bleeding. The most common 
primary manifestation of bleeding was pain 
(61%) followed by hemodynamic instability 
or syncope (42%), In 16 of 64 (25%) patients, 
imaging findings in the immediate absence of 
signs or symptoms of bleeding led to the diag-
nosis of bleeding; these imaging findings in-
cluded imaging performed at the time of bi-
opsy. In eight of these patients, the bleeding 
complications ultimately progressed and the 
patients developed additional manifestations 
of major hemorrhage, including pain and he-
modynamic instability. Additional patients 
were found to have anemia (5%), hematuria 
(8%), and soft-tissue bulge (2%), which pre-
cipitated the diagnosis of significant bleeding 
according to the CTCAE criteria.

The time after biopsy at which patients 
presented with a bleeding complication is 
summarized in Table 4. Bleeding complica-

TABLE 2: Incidence of Bleeding Complications by Biopsy Site

Biopsy Type
No. of  

Biopsies
No. (%) of Bleeding 

Events (%)
No. (%) of Delayed  

(> 24 h) Events

Kidney (native) 1407 16 (1.1) 4 (0.28)

Kidney (transplant) 5220 12 (0.2) 3 (0.06)

Liver (parenchymal and mass) 4117 22 (0.5) 2 (0.05)

Pancreas (native and transplant) 255 2 (0.8) 0

Lung 1827 2 (0.1) 0

Adrenal 190 0 0

Othera 5931 10 (0.2) 3 (0.05)
aOther includes renal mass, retroperitoneal lymphadenopathy, pelvic sidewall mass, mesenteric mass, pelvic 
lymph node, gallbladder fossa mass, femoral bone, and spleen.

TABLE 4: Time to Presentation With Common Terminology Criteria for 
 Adverse Events Grade ≥ 3 Hemorrhage

Time to Presentation No. (%) of Patients With Grade ≥ 3 Hemorrhage (n = 64)

≤ 1 h after biopsy 25 (39)

≤ 2 h after biopsy 29 (45)

≤ 24 h after biopsy 52 (81)

> 24 h after biopsy 12 (19)

TABLE 3: Manifestations of Common Terminology Criteria for Adverse 
Events (CTCAE) Grade ≥ 3 Hemorrhagea

Manifestation of CTCAE Grade ≥ 3 Hemorrhage No. (%) of Patients (n = 64)

Pain 39 (61)

Imaging findings diagnostic of bleeding without clinical findings 16 (25)

Hemodynamic instability or syncope 27 (42)

Anemia 3 (5)

Hematuria 5 (8)

Soft-tissue bulge 1 (2)
aTwenty-six patients (41%) presented with multiple manifestations.
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tions were evident within 1 hour of the bi-
opsy event in 31% of patients and within 24 
hours in 81%. Of the bleeding complications 
that occurred within 24 hours of biopsy, 29 
of 64 (45%) occurred within 2 hours, 35 of 
64 (55%) within 4 hours, and 46 of 64 (72%) 
within 8 hours of the biopsy event (Figs. 1–3).

Twelve of 64 (19%) patients presented 
with major bleeding more than 24 hours af-
ter the biopsy. Major bleeding was more 
common after biopsy of native kidneys 
(0.28%), although this organ site was not 
statistically significant compared with other 
sites (p = 0.45). In 10 of these 12 (83%) pa-
tients, pain was the presenting manifestation 
of bleeding. Six of the 12 (50%) patients with 
delayed bleeding had been started on ther-
apeutic (n = 3) or prophylactic (n = 3) un-
fractionated heparin after biopsy. Two (17%) 
additional patients had been started on thera-
peutic LMWH, and a single (8%) patient had 
resumed warfarin therapy. Two of the 12 pa-
tients died (as detailed earlier).

Discussion
Image-guided percutaneous biopsies are 

integral to providing minimally invasive 
cost-effective diagnosis of malignancy and 
parenchymal disease, particularly involving 
solid organs such as the liver and kidney. For-
tunately, complications after these biopsies, 
including hemorrhage, are exceedingly rare. 
The overall incidence of significant bleeding 
in this study was very low, far less than 1%. 
This incidence compares favorably with pri-
or major complications rates of 0–6.4% after 
biopsies of solid organs [3–7], including our 
previously published experience [1]. Similar 
to our prior study, we again did not find an 
association between recent aspirin use and 
major bleeding complications [1].

In planning patient care during and after 
a biopsy procedure, it is important to recog-
nize and manage potential complications. 
Although complications are infrequent, the 
consequences can be devastating. Thus, the 
radiology care team needs to have a process 
in place to adequately monitor patients after 
biopsy and adequately educate patients about 
self-surveillance for potential complications.

With respect to monitoring patients in an 
era of cost-containment and efficient resource 
allocation, identifying an optimum window 
of direct patient observation is necessary. To 
our knowledge, only a single published stan-
dard exists regarding a suggested period of 
observation after percutaneous biopsy. A 
consensus article published on behalf of the 

American Association for the Study of Liver 
Diseases recommended a 2- to 4-hour obser-
vation period after liver biopsy but qualified 
that the optimal time will vary depending on 
local expertise and practice [8]. In support 
of this relatively short period of observation, 
Firpi et al. [9] found no significant difference 
in major complication rates after liver biopsy 
in patients observed for 1 hour after biopsy 

(0.7%) compared with those observed for 6 
hours after biopsy (1.7%).

A single-center experience of kidney bi-
opsies has suggested an observation period 
of 24 hours after biopsy. Specifically, in a re-
view of 750 kidney biopsies performed in pa-
tients who were on bed rest for 23–24 hours 
after biopsy, a total of 98 (13%) complica-
tions were identified [7]. These complica-
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Fig. 1—Scatterplot 
shows timing of 
presentation with 
bleeding event after 
biopsy of any site within 
24 hours of procedure 
(n = 52). Nineteen of 52 
(37%) bleeding events 
were evident at time of 
biopsy.
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Fig. 2—Scatterplot 
shows timing of 
presentation with 
bleeding event after 
biopsy of native kidney 
(n = 17). Seven of 17 
(41%) patients who bled 
presented within 6 hours 
after biopsy; these 
patients represent 0.5% 
(7/1407) of all patients 
who underwent native 
kidney biopsy.
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Fig. 3—Scatterplot 
shows timing of 
presentation with 
bleeding event after 
liver biopsy (n = 22). 
Fourteen of 22 (64%) 
patients who bled 
presented within 2 hours 
after biopsy; these 
patients represent 0.3% 
(14/4117) of all patients 
who underwent liver 
biopsy.
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tions occurred in 42% of the patients with-
in 4 hours of biopsy, 67% within 8 hours of 
biopsy, and 89% within 24 hours of biopsy 
[7]. Others have found that a 6-hour period 
of observation is sufficient after kidney bi-
opsy [10, 11]. In a review of 330 kidney biop-
sies, complications were no different in those 
treated as inpatients versus outpatients [11]. 
After 475 kidney biopsies, Jiang et al. [10] 
found that minor complications occurred at 
a mean of 2.5 hours after biopsy, and four 
of six major complications occurred within 
4 hours of the biopsy; delayed major com-
plications at 12 and 62 hours after biop-
sy were safely managed. In our experience, 
we have found the incidence of bleeding af-
ter biopsy of a kidney transplant to be quite 
low (possibly because of scarring, second-
ary tamponade effect, and occasional ability 
to compress the needle tract), so patients are 
observed for 2 hours after biopsy of a kidney 
transplant compared with 6 hours after biop-
sy of a native kidney.

In a recent review, pulmonary hemorrhage 
was found to occur in 4–27% of lung biop-
sies [12]. This incidence contrasts consider-
ably with our incidence of 0.1% (Table 2). It 
is important to recognize how one defines a 
complication when reviewing complications; 
we adhered to a strict definition of the term 
“complication” using standardized guide-
lines. In fact, the same review by Winokur et 
al. [12] noted that 86% of pulmonary bleed-
ing is only minor alveolar hemorrhage along 
the needle tract; these events were not con-
sidered as bleeding complications in our se-
ries because they do not meet the criteria for 
a CTCAE grade ≥ 3 complication.

In reviewing our experience, we found that 
delayed bleeding complications occurred 
more frequently than we had anticipated. 
These bleeding complications were most fre-
quent in patients who had undergone kidney 
biopsy, in whom the overall risk of bleeding 
was greatest. Nearly half of the patients with 
delayed bleeding had been restarted on some 
sort of anticoagulation therapy. Regrettably, 
we are unaware of how many patients with-
out a bleeding complication were taking an-
ticoagulation therapy after biopsy, so char-
acterization of a specific risk is not possible.

Management guidelines related to heparin 
therapy after invasive procedures have been 
published. In a review of periprocedural anti-
coagulation bridging with LMWH, Douketis 
et al. [13] proposed that therapeutic LMWH 
could be reinstituted the day after biopsy in 
patients who had undergone a “non–high-

bleeding-risk procedure,” as subjectively de-
fined by the patient’s care team. In patients 
who had undergone a “high-risk-bleeding 
procedure,” LMWH bridging was not ad-
ministered after the procedure. Baron et al. 
[14] suggest that bridging therapeutic heparin 
should be withheld for at least 48 hours after 
an invasive procedure, noting that organ bi-
opsy constitutes a high-risk procedure. These 
same authors suggest that prophylactic antico-
agulation therapy may be resumed “once he-
mostasis is secured.” Suffice it to say, the time 
to reinitiate anticoagulation therapy needs to 
be based on the patient’s thrombotic risk and 
risk of bleeding from the biopsy.

Patient education is important in recogniz-
ing important signs and symptoms of bleed-
ing. As expected, we found that pain and 
manifestations of hemodynamic instability 
(e.g., syncope) were the most common clini-
cal presentations of bleeding. Unfortunately, 
pain is a nonspecific symptom and is often as-
sociated with clinically insignificant bleeding. 
Nevertheless, pain after biopsy warrants eval-
uation for clinically important hemorrhage.

Hemodynamic instability may be associ-
ated with more nonspecific symptoms, oc-
casionally presenting in a delayed fashion 
and validating the need for a companion to 
accompany the patient after biopsy. For ex-
ample, the Patient Care Committee of the 
American Gastroenterological Association 
has proposed that the liver biopsy patient 
must stay within 30 minutes of the hospital in 
which the procedure was performed and be 
accompanied by a responsible adult the first 
night after the biopsy [15]. This recommen-
dation seems appropriate for most patients af-
ter general invasive image-guided biopsy.

This study differs from our earlier re-
view of biopsy complications [1] in that the 
focus of this study is on clinical presenta-
tion of bleeding after biopsy rather than on 
the incidence of bleeding events. This study 
also includes a larger and more contempo-
rary cohort derived from our biopsy regis-
try. As opposed to the earlier study, addition-
al sources of patient events since 2008 were 
not available, and it is reasonable to suppose 
that some complications were overlooked in 
the current single review process. Thus, the 
more contemporary cohort and sources of 
data likely account for the small difference 
in overall bleeding incidence and mortality 
incidence between the two reports. 

There are limitations to this study of 
bleeding complications. First, imaging find-
ings independently precipitated the cascade 

of events leading to the diagnosis of a major 
bleeding complication in more than a quarter 
of our patients. This finding is particularly 
notable in that clinically insignificant bleed-
ing frequently occurs after needle biopsy [16, 
17]. Thus, one is required to make a full as-
sessment of both patient and imaging factors. 
Second, we considered biopsies from multi-
ple sites in the body, recognizing that some 
sites will be more prone to bleeding than oth-
ers. Although general organ-specific bleed-
ing complication rates are provided, we did 
not investigate more specific details of the 
biopsies; organ-specific studies, including 
risk factors, are currently in progress.

In conclusion, clinically important bleed-
ing after percutaneous biopsy is exceedingly 
rare. Routine contact with the postbiopsy pa-
tient and chart review are valuable means of 
ensuring patient care and quality in a biop-
sy practice. Delayed bleeding complications, 
particularly after initiation of anticoagula-
tion therapy, can occur, and appropriate clin-
ical prudence and patient education about the 
recognition of these events are warranted to 
allow timely management.
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