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ARTICLE INFO Abstract

 
Computed tomography (CT) with or without fluoroscopy has evolved as a very 

useful tool in medical science and is used as an instrument for sampling a solid organ 
tissue (biopsy), body fluid, or a tumor mass suspected of malignancy. In this system 
the aspiration and biopsy needle can be visualized by the physician practitioner on 
a CT scan and help assist in the accurate localization of the target tissue. Because of 
the problems associated with accurately locating the posterior iliac crest with surface 
anatomic landmarks and conventional palpation (considered as a blind method) 
we have used the technique of CT-guided bone marrow aspiration and bone marrow 
trephine (core) biopsy in patients diagnosed with various hematological malignancies. 
We found the technique is extremely useful in accurately locating the posterior iliac 
crest particularly in obese patients. This procedure facilitates an adequate aspiration of 
a marrow suspension (liquid marrow) and extraction of an excellent core sample each 
time and is more surgically precise than when access to the target bone (iliac crest) is 
based only on palpation of external landmarks (blind method).

Short Communication
Bone marrow aspiration and trephine (solid core) biopsy is 

a crucial tool in the investigation, diagnosis and management of 
patients with many types of hematological and non-hematological 
malignant conditions [1-5]. Both procedures are currently used in 
tandem by hematologists and oncologists because each one offers 
specific and important diagnostic information [6-9]. However, even 
in the hands of a skilled professional using the appropriate type 
of needle, the site (in most cases, the posterior iliac crest) can be 
missed or not hit at the center of the posterior ilium resulting in 
an inadequate, poor or unsatisfactory bone marrow aspiration and 
trephine (solid core) biopsy specimen. In order to efficiently and 
precisely locate the posterior iliac crest and to obtain sufficient 
aspirate sample and an adequate length of a core biopsy specimen, 
we have used CT guidance without fluoroscopy to accurately define 
and locate the posterior iliac crest prior to obtaining a bone marrow 
sample.

Materials and Methods
After obtaining informed consent a CT guided bone marrow 

aspiration and trephine (solid core) biopsy was obtained from 
patients diagnosed with various hematological conditions such 
as leukemia, multiple myeloma, myelodysplastic syndrome, 
thrombocytopenia, non-Hodgkin’s lymphoma and non-
hematological malignant conditions such as carcinoma of the breast 
and prostate with bone metastasis. In most cases the patients were 
placed in a right or left lateral decubitus position, with the knees 
drawn up and back comfortably flexed (Figure 1) or in the prone 
position (Figure 2) in the CT scanner. A grid was placed over the 
posterior iliac region (Figures 1 & 2) and the desired entry point 
of the needle was identified on the grid under CT visualization. The 
patient was then partly pulled back out of the CT scanner, the grid 
was removed, and the desired entry point of the needle was marked 
on the patient’s body with an indelible marker. The operative site 
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was prepared with the use of sterile technique and the patient was 
draped. Following local anesthesia (skin, subcutaneous tissue and 
periosteum) a 15-gauge aspiration needle [10] was introduced 
through the skin at the earlier marked location and advanced 
slowly pointing toward the anterior superior iliac spine.

Figure 1: A patient placed in a left lateral decubitus 
position with the knees drawn up and back comfortably 
flexed. The grid which helps in selecting the entry site and 
marking the point of entry of the needle is in place.

 

Figure 2: A patient placed in a prone position on the CT 
scanner. The grid which helps in selecting the entry site 
and marking the point of entry of the needle is in place.

Once the needle was stabilized (locked) in the bone the patient 
was moved back into the scanner to visualize whether the tip of 
the needle was in the correct position. Although such verification is 
not always necessary, we utilized this procedure as a precautionary 
measure. Once this was affirmed the patient was again moved 
out of the scanner and a routine bone marrow aspiration was 
performed using a standard bone marrow aspiration needle [10]. 
Following bone marrow aspiration, a small incision was made over 
the marked area with a surgical scalpel to allow for the passage of 
the standard (11 gauge) bone marrow core biopsy needle [11]. The 
biopsy needle with the stilette in place was then advanced slowly 
through the incision, pointing towards the anterior superior iliac 
spine and when the posterior iliac crest was reached it was then 
penetrated by gentle rotary motions of the needle. Once the cortex 
was penetrated the stilette was then removed with one hand while 
holding the needle in place with the other. The biopsy needle 
was then advanced with slow, steady and controlled clockwise-
counterclockwise rotary motions until an adequate depth (about 
20-25 mm) was reached (Figure 3). 

Figure 3: A CT image shows the tip of an 11-gauge Islam 
bone marrow biopsy needle accurately placed over the 
posterior ilium near the posterior iliac crest before being 
advanced into the marrow cavity.

The biopsy needle was then rotated completely several times 
about its long axis to sever all trabecular connections at its base 
and break the core sample loose from the surrounding spongy bone 
and was then slowly withdrawn with a straight pull and gentle 
alternating rotary motions. No rocking, sculling or change in the 
direction of the tip of the needle was necessary. Once the needle 
was withdrawn, the insertion aid was attached to the distal cutting 
end of the needle. The biopsy specimen was then pushed out of the 
needle with the pusher that was introduced through the opposite 
side of the insertion aid. In most patients the procedure was 
performed under local anesthesia (1 or 2% lidocaine). However, 
some patients did receive conscious sedation with midazolam 
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or a combination of midazolam and fentanyl. In each case a bone 
marrow aspiration with a 15 gauge needle was performed first 
prior to bone marrow trephine (core) biopsy with a separate larger 
11 gauge biopsy needle because of the advantage this two needle 
technique offers when both bone marrow aspiration and core 
biopsy is performed with the same core biopsy needle (one needle 
technique) [12]. Once the biopsy procedure was complete, the 
edges of the wound were pressed together with an adhesive tape. 
A gauze dressing was applied, and the patient was instructed to lie 
flat on his/her back for 10-15 minutes or longer if the patient had 
a low platelet count, was on anticoagulation or was taking aspirin.

Results
A satisfactory (over 15 mm or longer) bone marrow trephine 

(core) biopsy specimen (Figure 4) was obtained from each patient. 
There never was any loss of a core sample as the biopsy needle used 
contained an internal core retention device [11]. There were neither 
tangential specimens (i.e., containing mostly bone and subcortical 
fat tissue) nor any unsatisfactory ones (i.e., small, less than 5 mm 
in length or crushed biopsies with little or no marrow tissue). We 
found the technique was straightforward, easy to understand and 
use, and very efficacious in precisely locating the posterior ilium 
and obtaining excellent specimens. The patients tolerated the 
procedure well.

Figure 4: A fresh long core biopsy (over 20 mm in length) 
obtained from a patient using a CT guidance.

Discussion

Conventionally, hematologists and oncologists rely on external 
anatomical landmarks and palpation to identify and locate the 
posterior iliac crest to obtain bone marrow aspirate and trephine 
biopsy specimens. This is known as the blind approach and quite 
often it proves to be unsatisfactory as the posterior iliac crest is not 
contacted (missed). We illustrate that the technique of bone marrow 
aspiration and trephine biopsy from the posterior iliac crest can 
be vastly improved when it is performed under CT guidance. CT 
guidance for bone marrow aspiration and biopsy offers multiple 
advantages over the conventional approach. With this technique 
the posterior iliac crest can be easily located, and the needle can 
be directed at a correct angle toward the posterior iliac crest and 
most importantly the needle can be visualized entering the bone. 
The success rate of acquiring a satisfactory bone marrow trephine 
(solid core) biopsy sample is contingent on both the type and make 
of biopsy needle chosen [13] as well as the skill and knowledge 
of the professional using it [14]. Much also depends on precisely 
locating the target site. In this case, it is crucial to be able to locate 
the posterior iliac crest, as this region is currently preferred site 
both bone marrow aspiration as well as trephine biopsy). In most 
situations, hematologists, oncologists and nurse practitioners rely 
on external anatomical landmarks (blind approach) to locate the 
posterior iliac crest in order to perform this important diagnostic 
procedure.

Figure 5: A photograph showing massive extravasation 
and hematoma formation at the site of the left posterior 
ilium following a bone marrow aspiration and a biopsy 
procedure in an elderly patient whose platelet count was 
normal and was not on aspirin or any anticoagulation.
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Unfortunately, the blind approach method is very liable to miss 
the center of the bone where the needle should make contact. If the 
needle misses the center of the bone, it is much less likely to obtain 
a satisfactory long core biopsy containing trabecular bone. Also, in 
such cases, marrow tissue may be missed, resulting in an inadequate 
and unsatisfactory trephine biopsy specimen. Moreover, if the 
needle does not hit the bone at the correct angle this may result in 
a tangential biopsy which contains mostly bone and very little of 
the marrow tissue which is required to make a proper diagnosis. 
Furthermore, if the needle veers too much to the right, left, or any 
other direction, or misses posterior iliac crest completely, that can 
cause serious complications, including damage to the sciatic nerve 
or a massive extravasation and thigh and buttock hematoma (Figure 
5). These complications, although rare, but have been reported 
[15,16]. CT guidance greatly reduces the chance of user error and 
enables the safe passage of the needle into the desired marrow-rich 
intramedullary site for ample bone marrow aspiration, resulting 
in a decent length of a core biopsy specimen while simultaneously 
avoiding damage to important surrounding structures.
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