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Abstract

AIM: To tattoo gastric mucosa with a novel medical device
which could be used to monitor and follow-up gastric
mucosal lesions.

METHODS: Combining endoscopic biopsy with
sclerotherapy injection, we designed a new device that
could perform biopsy and injection simultaneously. We
performed endoscopies on a pig by using a novel endoscope
tattoo biopsy forceps for 15 mo. At the same time, we
used two-step method combining sclerotherapy injection
needle with endoscopic biopsy. The acuity, inflammation
and duration of endoscopy were compared between two
methods.

RESULTS: Compared with the old two-step method,
although the inflammation induced by our new device
was similar, the duration of procedure was markedly
decreased and the acuity of tattooing was better than the
old two-step method. All characteristics of the novel device
complied with national safety guidelines. Follow-up
gastroscopy after 15 mo showed the stained site with
injection of 1:100 0.5 mL of India ink was still markedly
visible with little inflammatory reaction.

CONCLUSION: Endoscopic tattooing biopsy forceps
can be widely used in monitoring precancerous lesions.
Its safety and effectiveness has been established in
animals.
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INTRODUCTION

Fiber-optic endoscopy is widely used to diagnose
gastrointestinal diseases, including chronic inflammation,
precancerous lesion, benign and malignant tumors, polyps
and congenital malformations. As an important medical
diagnostic modality, endoscopic biopsy allows a pathologic
diagnosis. This is especially useful in monitoring precancerous
lesions, pre- ot post-operation follow-up!'?. However,
identifying and demarcating the suspicious area for
follow-up remain problematic®*l. One method to solve
this problem is to use an injection needle for mucosa
tattooing, then routine endoscopic biopsy was performed
for pathologic inspection. This technique is not only
cumbersome, but also may lack precision. In this regard,
tattooing biopsy forceps that permit simultaneous marking
and biopsy of the suspicious lesion during the same
procedure may be very useful.

MATERIALS AND METHODS

The structure of endoscopic tattooing biopsy forceps is
shown in Figures 1-3. It consists of 9 parts: (1) a syringe
needle, on which a threaded hole was made for fixation
guide wire of the biopsy forceps; (2) a bowl-shaped notched
biopsy forceps, which can be fixed on mucosa for biopsy
without damaging the needle; (3) a fixation sleeve of biopsy
forceps, which is provided with a lumen to allow the guide
wire to move freely; (4) a biopsy forceps guide wire; (5) a
metallic tube; (6) a transfusion tube which is provided with
syringe nozzle 6-1; (7) a control block of syringe needle
and biopsy forceps on which an adaptor for piece 8
connecting the transfusion tube can be fixed; (8) an adaptor
piece of transfusion tube, which drives the transfusion tube
to shift leftwards or rightwards and in turn drives the needle
to move forwards or backwards and the biopsy forceps to
open or close; (9) a pull-rod shank, on which there is a slot
of syringe nozzle 9-1, slot for pull-rod 9-2 (to make the
transfusion tube shift leftwards or rightwards freely within
a given range) and handle 9-3.

We performed gastroscopic tattooing biopsies of gastric
mucosa on one pig, using medical India ink (Pelikan,
Hanower, Germany) for staining. India ink was diluted and
stetilized before usel”. The pig was subjected to fiber-optic
gastroscopy under general anesthesia and gastric mucosa
was biopsied with both the novel tattooing biopsy forceps
and the old methods on different sites of gastric mucosa.
Then the safety and effectiveness of the tattooing biopsy
were checked, several follow-up gastroscopies were
petformed at the intervals of 1,3 d, 1 wk, 1, 3, 6, 12, 15 mo
respectively. The concentration of India ink was 1:10,
1:100, 1:1 000 respectively, and the dosage of injection
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was 0.3 mL, 0.5 mL, and 0.7 mL respectively. The acuity
of tattooing was described as three scores: 0, nothing could
be seen; 1, tattooing could be seen indistinctly; 2, tattooing
was clearly seen. The inflammation induced by biopsy was
described as four scores: 0, no inflammation, tattooing and
impact on observation; 1, mild inflammation, tattooing
and impact on observation; 2, moderate inflammation,
tattooing and impact on observation; 3, severe inflammation,
tattooing and impact on observation. The duration of
each procedure was recorded and compared. Twelve
biopsy specimens were obtained with each novel tattooing
biopsy forceps and ordinary biopsy forceps. Tissue
samples were examined for the following parameters:
weight (mg), size (mm?), depth, and adequacy of the
specimens for histologic information (0, inadequate; 1,
suboptimal; and 2, adequate)®..
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Figure 1 Structure of endoscopic tattooing biopsy forceps. 1,
syringe needle; 2, bowl-shaped notched biopsy forceps; 3, fixation
sleeve of biopsy forceps; 4, biopsy forceps guide wire; 5, metallic
tube; 6, transfusion tube which is provided with syringe nozzle 6-1;
7, control block of syringe needle and biopsy forceps; 8, adaptor
piece of transfusion tube; 9, pull-rod shank, on which there is a slot
of syringe nozzle 9-1, slot for pull-rod 9-2 and handle 9-3.

Figure 2 Head and shank of mucosa tattooing biopsy forceps.

Figure 3 Mucosa tattooing biopsy forceps.

RESULTS

No complication was noted during 15-mo follow-up. Follow-
up gastroscopy after 15 mo showed with injection of 0.5 mL
(1:10) of India ink, the dye site was still visible with little
inflammatory reaction (Table 1, Figure 4). A total of 24
tissue samples were available for analysis. As far as the
inflammation due to tattooing was concerned, inflammation
induced by the novel tattooing biopsy forceps method and
the old two-step methods was similar. The acuity of tattooing
was better in novel tattooing biopsy forceps method than in
the old two-step method. The mean time of endoscopy
with novel tattooing biopsy forceps were significantly short
(40 s) compared to the traditional two-step method (70 s).
Opverall, both forceps provided specimens with a similar
size and depth. When the adequacy of specimens was
assessed for histologic diagnosis, no significant difference
was noted between two kinds of forceps.

Table 1 Results of observation 15 mo after gastroscopy tattoo-
ing biopsy

Concentration and dosage ~ Acuity of tattooing  Inflammation of tattooing
1:10, 0.3 mL 1 1
1:10, 0.5 mL 2 1
1:10, 0.7 mL 2 2
1:100, 0.3 mL 1 2
1:100, 0.5 mL 1 1
1:100, 0.7 mL 1 2
1:1 000, 0.3 mL 0 0
1:1 000, 0.5 mL 0 0
1:1 000, 0.7 mL 1 1

Figure 4 Point of injection with 0.5 mL of India Ink (1:100) on the
angle mucosa of a pig after 1 wk (A) and 15 mo (B).

DISCUSSION

Tissue staining is used as an adjunctive technique during
gastrointestinal endoscopy. Chemical agents have been
applied to the detection of mucosal surface characteristics
of the gastrointestinal epithelium?'. This aids in the
recognition of subtle lesions or allows direct targeting of
biopsies to increase the endoscopic diagnostic accuracy.
Traditional method was performed by using an injection
needle for mucosa tattooing, then routine endoscopic biopsy
was carried out for pathologic inspection. But this technique
is not only cumbersome, but also may lack precision. It
takes a long time and easy to miss the targeting site. The
novel tattooing biopsy forceps that permits simultaneous
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marking and biopsy of the suspicious lesion during the same
procedure is very useful. By using it, the distress of patients
during endoscopy could be reduced. In addition, it may
avoid the difficulty in identifying the area of previous
biopsies with follow-up examinations. If no marking was
made for minor pathological changes after biopsy it might
be difficult to identify the suspicious area during surgery.
This could preclude effective treatment and correct
assessment of the effect of chemotherapy. Since this device
is a disposable tattooing biopsy forceps, cross contamination
and infection can be prevented. It can be used for inspection
of precancerous lesions with a long-term follow-up of
various mucosa lesions in the gastrointestinal tract,
genitourinary tract and tracheobronchial tree.

India ink, a colloidal suspension of carbon particles, is
most widely used as a tattooing agent. The carbon is derived
from incomplete combustion of petroleum products in an
oxygen-depleted system. Carbon tattooing has been used
for decades to tattoo the skin without toxicity, and India
ink tattoos of the gastrointestinal tract have be reported to
be similarly safe!'">". A 0.5 mL of India ink solution diluted
to 1:10 with sterile saline seems to be the best choice.

There are two conduits (one for the biopsy guide wire,
the other for the transfusion tube) inside the cavity of tattooing
biopsy forceps. Hence it has strict requirements on the
technological process. Through a series of experiments, we
at last decided to use a stainless steel wire with a diameter of
0.28 mm and a transfusion tube with an outside diameter of
0.75 mm and an inside diameter of 0.25 mm, which prevented
the obstruction of the transfusion tube and allowed a
maximum flexibility of the closing/opening of the biopsy
bowl. This tattooing biopsy forceps is a practical medical device
and has been used in chinese patients (ZL 01 2 76535.X).

The endoscopic tattooing biopsy forceps can be widely
used in monitoring precancerous lesions. Its safety and
effectiveness has been established in animals. Further studies
are needed to assess its therapeutic impact and safety.
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